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• Please do not forget about submitting the final presentation 
time change survey (everyone should agree with the 
change)

• Project Part 3 is due tonight (no extension)

• We will have a building tour Thursday (Stuart and Kaplan) –
additional instructions will be provided for writing a 
summary visit report (those who needs extra credit)

• Sample final report submissions are provided in Blackboard
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• A few additional Revit training videos are uploaded
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• Example of coils

https://www.trane.com/content/dam/Trane/Commercial/global/products-systems/education-training/continuing-education-gbci-aia-pdh/HVAC-Coil-Selection-and-Optimization/APP-CMC054-EN_course%20material.pdf

https://www.trane.com/content/dam/Trane/Commercial/global/products-systems/education-training/continuing-education-gbci-aia-pdh/HVAC-Coil-Selection-and-Optimization/APP-CMC054-EN_course%20material.pdf
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• What are important variables?
q Coil face area
q Number of rows of tubes
q Tube diameter
q Number of fins
q Fin surface design
q Coil circuiting
q Turbulators

https://www.trane.com/content/dam/Trane/Commercial/global/products-systems/education-training/continuing-education-gbci-aia-pdh/HVAC-Coil-Selection-and-Optimization/APP-CMC054-EN_course%20material.pdf

https://www.trane.com/content/dam/Trane/Commercial/global/products-systems/education-training/continuing-education-gbci-aia-pdh/HVAC-Coil-Selection-and-Optimization/APP-CMC054-EN_course%20material.pdf
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https://www.slideshare.net/ilovemylifesomuch/simple-vapour-compression-refrigeration-system http://valveproducts.net/expansion-valve/guides-to-choose-a-expansion-valve. https://www.indiamart.com/proddetail/refrigerator-condenser-16049771448.html
https://www.webstaurantstore.com/taylor-057011-58-compressor/HP05701158.html?utm_source=Google&utm_medium=cpc&utm_campaign=GoogleShopping&gclid=EAIaIQobChMIttzNpoGl4QIVgx-tBh0KVAlFEAQYAiABEgIS4_D_BwE
https://www.123rf.com/photo_41197404_commercial-cooling-hvac-air-conditioner-condenser-evaporator-fan-ac-unit-for-building-climate-contro.html

https://www.slideshare.net/ilovemylifesomuch/simple-vapour-compression-refrigeration-system
http://valveproducts.net/expansion-valve/guides-to-choose-a-expansion-valve
https://www.indiamart.com/proddetail/refrigerator-condenser-16049771448.html
https://www.webstaurantstore.com/taylor-057011-58-compressor/HP05701158.html?utm_source=Google&utm_medium=cpc&utm_campaign=GoogleShopping&gclid=EAIaIQobChMIttzNpoGl4QIVgx-tBh0KVAlFEAQYAiABEgIS4_D_BwE
https://www.123rf.com/photo_41197404_commercial-cooling-hvac-air-conditioner-condenser-evaporator-fan-ac-unit-for-building-climate-contro.html
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http://www.nzeb.in/knowledge-centre/hvac-2/cooling-equipment/

http://www.nzeb.in/knowledge-centre/hvac-2/cooling-equipment/
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https://insulation.org/io/articles/understanding-thermal-systems-industrial-refrigeration-systems/ http://www.fujitsugeneral.com/us/residential/what-is-a-mini-split.html

https://insulation.org/io/articles/understanding-thermal-systems-industrial-refrigeration-systems/
http://www.fujitsugeneral.com/us/residential/what-is-a-mini-split.html
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• Let’s assume heating up under a constant pressure

Subcooled
Or 
Compressed
liquid

Saturated
liquid

Saturated 
liquid +
Saturated 
vapor

Saturated
vapor

Superheated
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• We can put all these lines and form a saturation dome



Recap

13http://built-envi.com/courses/cae-208-thermodynamics-fall-2022/

http://built-envi.com/courses/cae-208-thermodynamics-fall-2022/


VAPOR COMPRESSION CYCLE COP

14



Vapor Compression COP

15

• We used the thermodynamic properties before



Vapor Compression COP
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• We used the thermodynamic properties before
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• Where do find them?



Vapor Compression COP
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• The most frequently used refrigeration cycle is the vapor-
compression refrigeration cycle



Vapor Compression COP

19

• The T-s diagram for the Carnot cycle is:



Vapor Compression COP
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• The efficiency of a refrigerator is expressed in terms of the 
coefficient of performance (COP)

• The objective of a refrigerator is to remove heat (QL) from 
the refrigerated space
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• Heat Pumps: The objective of a heat pump is to supply heat 
QH into the warmer space
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• An ordinary refrigerator, has all the four main components:
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• In practice, there are several issues that limit the use of 
Carnot vapor compression cycle:
q 1-2: Isentropic compression in a compressor
q 2-3: Constant pressure heat rejection in a condenser
q 3-4: Throttling in an expansion valve
q 4-1: Constant pressure heat absorption in an evaporator



Vapor Compression COP
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• In practice, there are several issues that limit the use of 
Carnot vapor compression cycle:
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• A heat pump is to be used during the winter. The house is to 
be maintained at 21 °C at all times. The house is estimated 
to be losing heat at a rate of 135,000 kJ/h when the outside 
temperature drops to -5 °C. Determine the minimum power 
required to drive this heat pump.
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• Solution:

𝐶𝑂𝑃!",$%& =
1

1 − 𝑇'/𝑇!
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= 11.3
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= 3.32 𝑘𝑊
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