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Load profile drivers
1. The state of the air

2. The nature of the process occurring at the load

3. The process design target
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The cooling design 
conditions
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The design HVAC 
process
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Reality
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The mixed air condition is the 
cooling coil entering condition

• Which means the cooling coil entering condition is highly variable
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The cooling design 
conditions
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The desired Δt trend 
as load varies

The desired Δt trend 
as load varies
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The desired flow  trend as 
load varies

The desired flow  trend as 
load varies
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The desired gpm/ton trend 
as load varies

The desired gpm/ton trend 
as load varies



Reality
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Operating conditions in this area represent
low delta T syndrome (plant over‐flow)



Load profiles and performance vary 
with climate
• The seasonal and daily load profile seen by our 

building systems will vary a lot due to the nature 
of the climate and the performance 
characteristics of the equipment dealing with the 
climate. 
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Load profiles and performance vary 
with climate

• But the built environment served by our building systems needs 
to remain clean, safe, comfortable and productive, no matter 
what. 



Equipment performance must follow load profile
• Selecting, controlling and tuning the systems to 

follow the seasonal and daily load profile is a 
very important part of the over-all design, 
commissioning and operation process



The control system’s crucial role
• Ensures systems perform as 

intended
• Manages system dynamics 

associated with load profile 
variations

• Supports functional testing
• Supports data logging and 

trending
• Supports persistence
• Informs future decisions



Data loggers
• Data loggers 

supplement the 
control systems 
trending capabilities

• Potential for faster 
sampling rates

• Pick up data where 
points are missing in 
the control system



DataController + DataLogger = Trend Analysis
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Trend analysis + Testing = A building dialog



Example of a load profile dialog
• FADE IN:
• EXT. EARLY – MORNING

• Cx provider with tool kit enters building 
and is greeted by the operating staff 
and a project manager

• PROJECT ENGINEER (To Operating 
Team)

• Our Cx provider has an idea about how to 
size the chillers for our new plant and 
would like to see what we have currently

• CHIEF ENGINEER
• Sure, let’s head up and take a look 

around
• FADE TO CHILLER PLANT:
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• CX PROVIDER
• Then I bet the building knows 

how big the chillers need to be.
• We just need to ask it the right 

questions.

• CHIEF ENGINEER
• How will we do that?

• CX PROVIDER
• With functional testing, 

trending, and data logging.

Pump Identification 
Service Area
Physical Location of Unit

Pump Information: Design Submitted/TAB Actual Design Submitted/TAB Actual
Manufacturer: Paco Paco
Model #: 29‐60151859001 29‐60151859001
Serial #:
Part / Catalog #: KP 6015, 6x8x12 KP 6015, 6x8x12
Nameplate GPM: 1,460.0 1,460.0
Actual Flow (GPM) 1,650.0 1,520.0
Nameplate Head (Ft): 50.0 50.0
Differential Pressure (Feet Hd) 50.6 54.5
Nameplate HP: 25.0 25.0
BHP: 24.5 23.8
Nameplate RPM: 1,150 1,150
Actual RPM: 1,181 1,181
Listed Impeller Diameter: 11.9 11.9
Actual Diameter (Tested): 12.1 12.1

Manual Control Information:
Control Type:
Manufacturer:
Model:
Device Adjustment Position: 100% 100%
Differential Pressure (Feet Hd)

Control Information
Controlled Medium:
Control Type:
Setpoint (BAS / Local Controller / FDE Measured):
Final Controlled Device Position (Hz/%Open, etc.):

Motor Data: Nameplate / Operational
Manufacturer:
HP / Efficiency / kW: 25.0 93.6% Not Listed 25.0 93.6% Not Listed
BHP Calc'd Meas'd Values / BHP VFD kW / VFD kW 23.6 Not Applicable Not Applicable 23.5 Not Applicable Not Applicable
Nameplate RPM / Measured 1,180 1,181 1,180 1,181
Nameplate Volts:
Voltage (VFD Display) 481 483 476 480 482 477
Nameplate Amperage:
Amperage (VFD Display) 29.8 28.2 30.3 29.9 28.0 29.9
SFA:
SF:
Frame:

Notes:

324T 324T

30.4 30.4

Not Listed Not Listed
1.15 1.15

GE GE

460 460

Not Applicable Not Applicable

Manual Isolation Valve Manual Isolation Valve

P14‐3 Stand‐Alone (Discharge Full Open) P14‐3 Full Open (Pumping through CH‐3)
Primary CHW through Chiller 2 Primary CHW through Chiller 2
14th Floor Mechanical Room 14th Floor Mechanical Room



CX PROVIDER (to building)
Tell me about the flow rates and temperatures in your chilled water 
system.
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BUILDING
I was hoping someone would ask;  I have a lot of temperature data.

29



BUILDING:
But I am afraid I only have a couple of months of flow and tonnage 
data.  My flow meter was broken for a while.
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CX PROVIDER:
That’s O.K., you’ve given me enough to start with ...

31



CX PROVIDER:
… and a regression will let me make a projection from that to get 
the design team started.
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BUILDING:
Great, As you can see, I’m suggesting a chiller in the 300 ton range 
for the base load machine.

33



BUILDING:
A high turn down ratio would be nice too.  

34



CX PROVIDER:
That sound’s good to me. I’ll let the team know. Meanwhile, let me 
know if you see anything that would impact our current projection.

35



The design evolves and is reviewd
• FADE OUT:
• FADE IN TIME PASSING 

MUSIC
• FADE IN CX PROVIDER 

DOING DESIGN REVIEW ON 
THE NEW CENTRAL PLANT 
DESIGN
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BUILDING:
I’m happy to see the design team paid attention to my suggestion 
about equipment sizes and turn down requirements.



38

BUILDING:
I think I will need to run some pumps and cooling towers when I run 
those new chillers. Will that impact how you would sequence them?
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Bottom line
• Comꞏmisꞏsion
• kәˈmiSHәn/Submit
• Verb;  Gerund or present 

participle: Commissioning
• 1.  A process 

during which buildings 
are mentoring us about 
design


