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Taking A Closer Look at a Chiller
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Break and an Exercise

We have looked at Chiller 1 (left)
Is Chiller 2 identical?
If not, what are the differences?



Chiller Overview
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Adding Hot Gas Bypass
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Cooling Towers



Cooling Towers
Given:
The images to the right
Our discussion
Newtonian physics
Common sense
What factors affect the flow 
rate through the orifices in the 
bottom of the hot basin?
If the flow rates to all basins 
where not the same, how 
could you tell that out in the 
field?



Cooling Towers



Cooling Towers
Given:
Return header size – 24”
Design Flow Rate (3 cells) = 
2,809 gpm
Distance Between connections 
= 14 ft
Is there a meaningful 
difference in pressure between 
the connection points where 
the risers to the hot basin 
connect to the headers?



Cooling Towers
Given:
Return header size – 10”
Design Flow Rate (3 cells) = 
2,809 gpm
Distance Between connections 
= 14 ft
Is there a meaningful 
difference in pressure between 
the connection points where 
the risers to the hot basin 
connect to the headers?



Cooling Towers
Given:
Supply header size – 24”
Design Flow Rate (3 cells) = 
5,619 gpm
Distance Between connections 
= 14 ft
Is there a meaningful 
difference in pressure between 
the connection points where 
the risers to the cold basin 
connect to the headers?



Cooling Towers
Given:
Supply header size – 14”
Design Flow Rate (3 cells) = 
5,619 gpm
Distance Between connections 
= 14 ft
Is there a meaningful 
difference in pressure between 
the connection points where 
the risers to the cold basin 
connect to the headers?



Bonus – Free Cooling Cycles



Just Because It’s Free Doesn’t Mean You Should Use It



Plate and Frame Heat Exchangers













Plate and Frame vs. Shell and Tube



Plate and Frame vs. Shell and Tube



Plate and Frame vs. Shell and Tube



Plate and Frame vs. Shell and Tube



Chiller Based Free Cooling Cycle
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Adding “Free Cooling”
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“Free Cooling” Operation
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