
Advanced Building Science 

• Air Processing Equipment 
– Air Handlers & Coils 
– Evaporative cooling 
– Dehumidification/humidification 
– Air Cleaners 
– Heat Recovery 

 
• Readings 

– HF Chapter 10 (review) 
– Handout 
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Air Handlers 

• Most residential units will be factory fabricated 
• Most times used in multi-zone applications 
• Generally will include other elements 

– filters 
– hot water, steam, or electric heating coils 
– chilled water, or evaporator coils 
– mixing boxes and/or dampers 
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Cooling Coils 

• Primary (tube type); Secondary (fin type) 
 

• Coil types 
– water coils 
– direct expansion (evaporator) 

 

• Coil Selection 
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Fin Coils 
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Source: Howell, Sauer,  & Coad, Principles of Heating, Ventilating, & Air Conditioning, 1997, Chapter 14.2 



Heating Coils 

• Steam coils => not used much in residential 
 
• Water coils => growing market share in 

residential 
 

• Electric coils => common as back-up for heat 
pumps 
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Evaporative Cooling 

• Exchanging sensible heat for latent heat 
• Common in desert Southwest 
• Types include 

– wetted pad 
– slinger 
– rotary 
– air washers 
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Evaporative Cooling 
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Source: Howell, Sauer,  & Coad, Principles of Heating, Ventilating, & Air Conditioning, 1997, Chapter 17.3 



Evaporative Cooling 
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Source: Howell, Sauer,  & Coad, Principles of Heating, Ventilating, & Air Conditioning, 1997, Chapter 17.3 
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Evaporative Cooling 

Source: Howell, Sauer,  & Coad, Principles of Heating, Ventilating, & Air Conditioning, 1997, Chapter 17.3 



Economizers 

Introduce unconditioned outside air to provide 
cooling 

– must pay close attention to enthalpy 
– capacity is generally inverse to need 

BBE 4414/5414: Advanced 
Building Science Fundamentals 

University of Minnesota – Bioproducts & Biosystems Engineering  
© 2016 Regents of the University of Minnesota. All Rights Reserved 

10 



Dehumidification 

• Compression 
 

• Refrigerant 
 

• Direct sorption 
– liquid => most large commercial 
– solid => desiccant with recharge 
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Humidification 

Common residential units include 
– pan type 
– wetted elements 
– steam 
– atomizing 
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Humidification 
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Source: Howell, Sauer,  & Coad, Principles of Heating, Ventilating, & Air Conditioning, 1997, Chapter 17.11 



Humidification 
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Source: Howell, Sauer,  & Coad, Principles of Heating, Ventilating, & Air Conditioning, 1997, Chapter 17.11 



Humidification 
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Source: Howell, Sauer,  & Coad, Principles of Heating, Ventilating, & Air Conditioning, 1997, Chapter 17.11 



Heat (Energy) Recovery Units 

• Performance ratings 
– transfer effectiveness (sensible, latent, or total) 

• Basic types 
– fixed plate (many sensible only with some both) 
– rotary (some sensible only but most with both) 
– coil loops (mostly commercial and generally sensible only) 
– heat pipe (sensible only) 

• Economics 
– but don’t forget tempering advantages 

• comfort, condensation, freeze control 
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Heat (Energy) Recovery Units 
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Source: Howell, Sauer,  & Coad, Principles of Heating, Ventilating, & Air Conditioning, 1997, Chapter 17.22 



Heat (Energy) Recovery Units 
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Source: Howell, Sauer,  & Coad, Principles of Heating, Ventilating, & Air Conditioning, 1997, Chapter 17.21 



Heat (Energy) Recovery Units 
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Source: Howell, Sauer,  & Coad, Principles of Heating, Ventilating, & Air Conditioning, 1997, Chapter 17.19 



Heat (Energy) Recovery Units 
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Source: Howell, Sauer, & Coad, Principles of Heating, Ventilating, & Air Conditioning, 1997, Chapter 17.20 



Heat (Energy) Recovery Units 
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Source: Howell, Sauer,  & Coad, 
Principles of Heating, Ventilating, & 
Air Conditioning, 1997,  
Chapter 17.18 



Heat (Energy) Recovery Units 
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Source: Howell, Sauer,  & Coad, Principles of Heating, Ventilating, & Air Conditioning, 1997, Chapter 17.17 



In Summary 

Questions and Discussion 
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Next Class 

• Air Contaminants 
– Classes of contaminants 
– Indoor 
– Outdoor pollutants 
– Soil gases 

 
• Air Cleaners 

– Equipment types 
 

• Readings 
– HF:  Chapter 11 & 12 
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