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Commissioning;  a Definition

Commissioning is a systematic process of ensuring that all building 
systems perform interactively according to the contract documents, the 
design intent and the Owner’s operational needs
• Begins in predesign
• Documents the design intent
• Continues through construction, acceptance, the warranty period, 

and through the building’s life cycle
• Includes functional testing
• Includes training
• Documents performance

Commissioning is about performance and integration
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New Construction versus EBCx Testing 

New Construction
• Trying to prove design 

intent
• Demonstrate all elements 

of the system meet 
requirements

• Verification and quality 
assurance process

EBCx
• Trying to understand 

design intent
• Focused on certain 

elements of the system

• Diagnostic and 
troubleshooting process
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Forced vs. Natural Response Testing

Forced Response Testing
I force a change and watch 
how the system responds

Natural Response Testing
Mother Nature makes a 
change and I discover how the 
system responds
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Forced vs. Natural Response Testing

Forced Response Testing
Example
1. With it 50°F outside and the 

AHU near 100% OA, I over 
ride the outdoor air sensor 
and manually enter 100°F as 
the outdoor temperature

2. I observe that :
‒ Outdoor air dampers 

commanded to MOA
‒ Leaving air set point 

commanded to low end of 
reset range

‒ Chilled water valve opens

Natural Response Testing
Example
1. I pull trend data from the 

system for a day when the 
outdoor air temperature 
swung from 53 – 82°F.

2. I observe
‒ Chilled water temperature 

instability during low 
outdoor air temperature 
periods

‒ Transition to and from 
economizer at appropriate 
temperatures

‒ Return fan tracking fails on 
minimum outdoor air 6COMMISSIONING



Forced vs. Natural Response Testing

Forced Response Testing
I force a change and watch how 
the system responds

View the video on Youtube at 
http://tinyurl.com/MR-1-Launch

For the details behind what went wrong, 
visit:
http://tinyurl.com/MR1Flight
… which is a chapter from This New 
Ocean, a History of Project Mercury
http://tinyurl.com/ProjectMercuryHistory

Natural Response Testing
I observe how a system 
responds to the normal course 
of events
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Generally speaking, 
successful completion of  
everything inside the red 
dotted line is required for 
system acceptance

Testing Hierarchy
For A Condenser Water System(A
(A Utility System Serving a Chiller)

Commission 
Supporting 

Utility Systems

Verify Prestart 
Checks & 
Startups

Verify Control 
Wiring and 
Calibration

Verify Control 
Programming

Complete 
Equipment 

Safety Testing

Component 
Factory Startups

Component 
Startups

Sub‐assembly 
Factory Startups

Sub‐assembly 
Startups

Verify Safeties 
with Prime 

Mover Off‐line

Start‐up Prime 
Mover (Pump, 

Fan, etc.)

Test 
Component 
Controls

Test System 
Level Control 
Functionality

Test Building 
Level Control 
Functionality

Begin Normal 
Operations

Run Trend 
Analysis;  Fine 
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Seasonal and 
Warranty 
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Begin Ongoing 
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Component 
Level Testing

System Level 
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Ready to Go 
for the Chiller 

Start‐up

COMMISSIONING



Verification Checks/Prestart Checks

• Typically non-dynamic, non-
interactive items 

• Making sure everything is 
ready to become dynamic
• Is all the hardware in 

place?
• Is the system ready to run?

• Control system point to point 
checks are an example
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Verification Checks/Prestart Checks
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good example
• Angularity
• Offset
• Soft foot
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Nominal Speed Angularity Offset
rpm mils mils
1,200 5.0 – 8.0 2.5 – 4.0
1,800 3.0 – 5.0 2.0 – 3.0
3,600 2.0 – 3.0 1.0 – 1.5

Typical Pump Alignment Specifications
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Verifying Pump Alighnment
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