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Coils

• Typically applied at:
• 500 fpm face velocity 

or less 
• 1 fps tube velocity or 

more
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What’s 
this?
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Heat Transfer:
A Common HVAC System Goal
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Coil Performance can 
be Very Dynamic
There’s the design condition …
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Coil Performance can 
be Very Dynamic
… and Then There is Everything Else
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A Specific Coil’s Performance at a Specific 
Design Condition
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The Modeled Conditions
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Coil performance was 
modeled at the entering 

condition associated with 
each yellow dot



The Results
Design Conditions
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The Results
All Modeled Conditions

TAB 3-6 - HEAT EXCHANGERS 12



TAB 3-6 - HEAT EXCHANGERS 13



The Results
GPM per Ton Focus

TAB 3-6 - HEAT EXCHANGERS 14



TAB 3-6 - HEAT EXCHANGERS 15

Load side GPM per Ton values in excess of 
design are the trigger for low delta t 
syndrome in variable flow primary secondary 
systems (a.k.a. plant over flow)



The Results
Design Flow and Leaving Conditions, Humid Outside
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Other Types of Heat Transfer Elements will 
Exhibit Similar Variability
Characteristics will vary with
• Changes in flow
• Changes in entering conditions
• Transitions from turbulent to 

laminar flow
• Phase changes on either side 

of the heat exchanger
‒ Condensing water from air
‒ Steam condensing to water
• Age
‒ Corrosion
‒ Fouling

1. The control system will have 
to deal with all this

• A loop that was tuned 
today may not be stable 
tomorrow

• Logic that makes good 
sense under some 
conditions may not work 
under others

2. The control system can 
introduce additional variables

• Reset strategies
• Elements with non-linear 

output or response 
characteristics
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Free Cooling via 
Plate and Frame 

Heat Exchangers

TAB 3-7 - REFRIGERATION CYCLES 18



Free Cooling via 
Plate and Frame 

Heat Exchangers
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Free Cooling via 
Plate and Frame 

Heat Exchangers
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A Really Big Shell and Tube Heat 
Exchange Can Also Give a Close 
Approach
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