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• Describe the facility staff’s current maintenance struggles and 
component failures with the existing air flow control system;

• Understanding the challenges of retrofitting the controls in an 
active vivarium and state funding; 

• Identify lessons learned from the design information and actual 
installation; and

• Explain how the selected air flow control system can help 
eliminate the existing maintenance issues, increase energy 
savings, and reduce the field startup time of the limited phasing 
schedule.

Learning Objectives



• The CU Health Science Center was established in 1922
• In 2000, construction began on what is now the CU Anschutz Medical 

Campus on the old Fitzsimmons Army Medical Garrison
• The campus covers over 218 acres and 4.3 million GSF of buildings
• School of Medicine, College of Nursing, School of Dental Medicine, 

School of Public Health, School of Pharmacy, and Graduate School
• Doctoral High Research
• 4,500 enrolled at the campus
• Facilities Management consist of 276 employees
• The Central Steam and Chilled Water distribution loop serves both the 

University and two hospitals, over 9 million GSF

About Us – CU Anschutz Medical Campus



I2SL Laboratory Benchmarking Tool



• 2002-2004 construction period during state budget crunch
• Budget cuts during construction eliminated many energy recovery 

systems
• Facilities has been trying to improve and make up every since 

construction.
• Approaching 20 years on air flow systems and controls
• Upgrades needed, but wanted to address some operational changes at 

the same time
• Part of an overall building energy improvement strategy

Research 1 History – Air Valve Replacement



• Facility work orders average two per month directly related to the 
existing mechanical venturi lab airflow control system

• Work orders are mainly driven by the user/occupant complaints and/or 
BMS alarms on temperature and air flow balance

Current Building Issues



• Linkages and cones break and failing in the air stream

• When this occurs, we have to shut down the room and 
pull the valve out of the duct work to make the repairs.

Current Building Issues



• Clogged pressure sensors leading to loss of air flow measurement

Current Building Issues



• Blowing out the pressure sensor blockage with an in-house designed 
tool

Current Building Issues



• Blowing out the DP blockage in action

Current Building Issues



• When the bike pump doesn’t work…..

• Drill into the duct and use a wire brush to scrub 
the airflow sensor

• If that doesn’t work, we have to shut down the 
room and pull the valve out from the ductwork

Current Building Issues



• End of product life with job specific 
controllers that have the DP sensor built 
into the controller

• Note: We lose airflow measurement 
temporarily every 4 hours when the DP 
runs the “auto zero” calibration cycle

Current Building Issues



Use technology to create a product for Critical Environment Airflow Control 
that has:

 Low pressure drop design
 Accurate linear control
 Fast speed of response
 Precise true airflow measurement without straight run
 Energy savings through less fan hp
 Low acoustics (sound pressure levels)
 Great owner flexibility / free software to access the system
 Simplified application / installation with no position sensitivity
 Low to no maintenance
 Pre-Programed and easy to start up  

Understanding the Critical Environment



Air Valve Technologies

Single Blade Venturi

VAV Box
Mechanical Cone Venturi

Dual Blade Design



Air Valve Technologies – Dual Blade Design
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Air Valve Technologies – Dual Blade Design
Access Panel for Inspection

Critical Parts are 
OUT of the Airstream

Airflow 
Transmitter Actuator



Air Valve Technologies – Dual Blade Design

Possible Slight Buildup
Self Cleaning due to 

Negative Pressure Eddie

d

Therefore Accuracy Doesn’t Change“d” Doesn’t Change



R1 Pilot Project – Jan 2019
 No Static Pressure Requirements!



• Replace 145 supply air and  174 exhaust air valves (319 air valves total)
• 186 rooms, 47K sq ft
• Contractor only gets 3-5 rooms at a time to retrofit for each phase 

broken down into multiple MOPs (Method Of Procedure)
• Each MOP must be completed in two weeks or less
• No call backs after commissioning!

The Challenges – Retrofit an Active Vivarium

A Critical System in a High-Stakes Environment



• A dedicated team with the same individuals for every MOP
• BACnet address coordination prior to air valve release

The Solutions – Retrofit an Active Vivarium
How we accomplished it



• Factory program all of the replacement air valves and verification on air 
test  tunnel

The Solutions – Retrofit an Active Vivarium
How we accomplished it



• Simplified wiring diagrams that are repeatable for each MOP

The Solutions – Retrofit an Active Vivarium
How we accomplished it



• Simple checklist for the mechanical contractor to perform both the 
Installation Verification and Operational Verification

The Solutions – Retrofit an Active Vivarium
How we accomplished it



The Solutions – Retrofit an Active Vivarium
How we accomplished it



• Free  software for the mechanical contractor and air balancer to 
interface with the air valves

The Solutions – Retrofit an Active Vivarium
How we accomplished it



• Remote commissioning thru integration

The Solutions – Retrofit an Active Vivarium
How we accomplished it



• The project team selected a complex animal holding room as a mock up 
that was currently unoccupied to start the team initial installation 
process

• All interested parties met several times during the installation to 
inspect, correct issues, and test

• During the mockup we found wiring mistakes and issues with the initial 
design air flows 

The Mockup
The Key to Success & Lessons Learned



• AALAC Design Airflows vs Actual Decided Airflows

The Mockup
The Key to Success & Lessons Learned



• During the remote commissioning, there were times that it was 
discovered there were issues with the existing hot water reheat 
actuators and/or reheat valves.

Commissioning – HW Actuator/Valve Issues
The Key to Success & Lessons Learned



Commissioning – HW Actuator/Valve Issues

• Run tests in SkySpark at 
any hour

• Review results
• Document issues in 

Facility Grid
• Contractor resolves issue
• Re-run tests immediately
• Review results to verify 

resolution

The Data-Driven 
Advantage: 
Remote Testing



Commissioning – HW Actuator/Valve Issues

DAT did not increase

Reheat valve commanded to 
100%

Room temperature setpoint 
was set to 85degF



Commissioning – HW Actuator/Valve Issues

Now the valve is controlling 
to setpoint

Retests were run

Valve was cycled, 
re-wired



• The contractor used a lot more scaffolding than the design team initial 
considered.

• We could have received additional funding from the State Architect for 
Temporary Scaffolding

Scaffolding – Lessens Learned



Scaffolding – Lessons Learned
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Thank You!
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