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Capital Investment vs. Operating Cost 
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Renewables 
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Mechanical 

Systems 
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Baseboard radiators 

Radiant floor heat 
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Mini Splits 

Mini-split non-ducted head 

Mini-split short ducted system 

Mini-split outdoor unit 

•Both heating & cooling 

•Multi-splits (single outdoor unit) 

•Systems with SEER=26 and 

HSPF=11 available 
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Ventilation 
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Wind Effect Stack Effect  Combustion and Ventilation 
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Types of Controlled 

Ventilation Systems 

• Exhaust Ventilation 

• Supply Ventilation 

• Balanced Ventilation 
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Plus “fan cycling” 

controller (runs air 
handler periodically + 

motorized damper to 
prevent 

overventilation) 
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Heat Recovery Ventilation 
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Recommended Range of Relative Humidity 

• 25 percent during winter 

• 60 percent during summer 
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High efficiency 

supplemental 

dehumidification options 

(standalone ducted 

boxes) 

E.g., draw from main 

space, dehumidified air to 

supply duct 

Humidistat control in main 

space (near thermostat) 

Net-Zero Energy Homes: The Basics of What You Need to Know The 2010 HVACR & Plumbing Instructor Workshop: Advancing Green Mechanical Concepts

Ueno © buildingscience.com 11 of 15



© 2010 

Building Science 

Corporation 

© 2010 

Building Science 

Corporation 

© 2010 

Building Science 

Corporation 

Combustion 

Safety 
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Case Study: 

Westford 
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Westford House Under Construction 

Westford House:  

1.5 Story Single Family Home with Conditioned Basement (2200 ft2 total) 
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Instantaneous Water Heater 

Fantech ERV 
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53%

Enclosure improvements

Mechanical improvements

Appliance, lights
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Final Points
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Comments
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