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Installing a cutting-edge HVAC system goes a long 
way in successfully controlling temperature and 
relative humidity in any space, but there are still 
opportunities for complications to arise. The 
Brooklyn Museum, one of the oldest and largest 
museums in the U.S., experienced the challenges 
associated with gallery climate control following a 
phased renovation project. To diagnose the issues 
leading to unstable temperature and relative 
humidity in gallery spaces, an Existing Building 
Commissioning (EBCx) process was successfully 
implemented on their gallery HVAC systems.

Course
Description



Learning
Objectives

1. Identify how structured phasing during construction leads to gaps in mechanical   
and electrical system operation.

2. Identify common construction shortcuts taken and the process by which to remedy 
the deficiencies found.

3. Understand the importance of systematic testing.

4. Identify inconsistencies in system operation through monitoring, which can 
identify potential underlying deficiencies.

At the end of this course, participants will be able to:



Bowl with Peacock Motif (ca. 1200 - 1230)



The Wilbour Plaque (ca. 1352 - 1336 B.C.E. or slightly later)



America (Snoop Dogg) 2002





Project Background: 
Brooklyn Museum 

One of the Oldest and Largest Art Museums in the United States

 Originally part of a larger vision: The Brooklyn Institute of Arts and Sciences

 Museum division became known as Brooklyn Museum

• Built in phases starting in the 1890’s

 Home to an extensive collection, both on display and in holding

 Long history of renovations and improvements to the base building to support 
the conservation of the collection

• 2001 - Present: Redesigned galleries



Project Background: 
Brooklyn Museum 



Project Background: 
Brooklyn Museum 



Project Background: 
Brooklyn Museum 



Project Background: 
Brooklyn Museum 



Project Background: 
Brooklyn Museum 



Project Background: 
Brooklyn Museum 



 New centralized custom-built air 
distribution system
• Headered variable air volume 

AHU’s with RF’s
• Network of VAV's with hot water 

reheat capabilities
• Automated temperature controls 

with monitoring 

 Multiple phases completed by 
different teams of CM’s, Contractors, 
Balancers

 System startup and implementation 
in phases to keep Museum in 
operation

Project Background: 
Brooklyn Museum 

Gallery HVAC Upgrades from 2008 - 2016
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55%
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Existing Building Commissioning 
(EBCx) Process - Overview

Brooklyn Museum Hires JB&B for EBCx of Gallery Air Distribution 
System

 Meet with Museum staff
 Try to understand existing conditions and 

operations

 Visual inspections
 Sensor accuracy verification
 Functional testing
 Balancing verification

 Identify corrective actions
 Implement corrective actions
 Verify outcomes

 Develop preventative maintenance plans



Existing Building Commissioning 
(EBCx) Process - Planning Phase

 Meet with Museum staff
 Try to understand existing conditions and 

operations



Existing Building Commissioning 
(EBCx) Process - Planning Phase

CFR and Review of Existing Documentation

 No CFR but need to understand space 
requirements/deliverables

 Review of EOR design drawings from 
various phases

 Interviews with museum staff and BMS 
service provider

 Initial site walk-through

 Creation of EBCx plan



Challenges/Limitations:  Documentation (or Lack Thereof) 
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Existing Building Commissioning 
(EBCx) Process - Investigation Phase

 Visual inspections
 Sensor accuracy verification
 Functional testing
 Balancing verification



Visual Inspections

Existing Building Commissioning 
(EBCx) Process - Investigation Phase



Sensor Accuracy Verification

 Temperature/humidity control at 
AHU’s is only as good as the data at 
controlling devices

 Visited every temperature- and 
humidity-controlling sensor

 Compared measured value with BMS 
value

• Utilized a calibrated 
temperature/humidity device

• Temperature within +/- 5% of 
device reading

• Humidity within +/- 2% of device 
reading

Existing Building Commissioning 
(EBCx) Process - Investigation Phase





Functional Testing of Individual Assets

Existing Building Commissioning 
(EBCx) Process - Investigation Phase



Balancing Verification

Existing Building Commissioning 
(EBCx) Process - Investigation Phase





Findings

 O&M on existing assets could use improvement

 Control schemes for AHU operation were inconsistent with design 
documents

 Approx. 37% of JB&B-verified sensors were out of calibration

 Approx. 58% of return air was “missing” from the return side of the 
distribution system

 Approx. 2,300 cfm of air was distributed incorrectly at VAV boxes 
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BUT NOW 
WHAT?!



Existing Building Commissioning
(EBCx) Process - Implementation Phase

 Identify corrective actions
 Implement corrective actions
 Verify outcomes



Corrective Actions and Improvements

 Worked with O&M staff to address simple 
RCM’s – cleanliness/repair

 Worked with BMS service provider to return 
SOO to design or better

• Optimized control parameters

• Tuned PID loops 

 Recalibrated/replaced inaccurate 
temperature/humidity sensors

 Adjusted balance of system to distribute air 
correctly

 Created implementation plans for more 
costly corrective actions

Existing Building Commissioning 
(EBCx) Process - Implementation Phase



Remember Our Starting Point?

Existing Building Commissioning 
(EBCx) Process - Implementation Phase

55%

45%



Humidity in Galleries May 12, 2016

Noisy and Outside of Acceptable Range

Existing Building Commissioning 
(EBCx) Process - Implementation Phase



Still Noisy, but Closer to Acceptable Range

Humidity in Galleries May 20, 2016

Existing Building Commissioning 
(EBCx) Process - Implementation Phase



Tuned and Within Acceptable Range

Existing Building Commissioning 
(EBCx) Process - Implementation Phase

Humidity in Galleries June 6, 2016



Existing Building Commissioning 
(EBCx) Process - Hand-Off Phase

 Develop preventative maintenance plans



Preventative Maintenance and Upkeep

Existing Building Commissioning 
(EBCx) Process - Hand-Off Phase



Conclusions

Takeaways from a Successful EBCx Process

 Collaboration of EBCx team goes a long way toward implementing EBCx
successfully

 Systematic investigation, analysis and optimization of Museum systems led to 
improved operation and gallery climate control

 Preventative maintenance plan and lessons-learned exercise with Client 
positions Museum for continuous improvement of systems



Case Study

From Papyrus, the magazine of the International Museum Facility Administrators (IAMFA)



This concludes the American Institute of Architects 
Continuing Education Systems course.

Jaros, Baum & Bolles

Ryan S. Lean: leanr@jbb.com

Molly H. Dee: deem@jbb.com

www.jbb.com 
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