
• Eco Performance Builders
• Home Performance all electric retrofits
• General, HVAC, and Insulation contractor
• Design/Build/Commission



All Electric High-Performance Retrofits

Goals:
• Great indoor air quality
• Comfort
• Efficiency
• All electric



All Electric High Performance Retrofits

All electric retrofits
Ducted heat pump
Attic insulation removal
Air seal and insulate attic
Vapor barrier/condition
Ventilation
Heat Pump water heater



State of the Industry
CEC Study on HVAC Performane
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Commissioning
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All Electric High-Performance Retrofits

Barriers:
• Our housing stock

• Is leaky
• Is poorly insulated
• Has terrible duct systems
• Some has knob and tube wiring
• A lot have asbestos ducts
• Need the air handler relocated
• Has small crawlspaces
• Has small attics
• Small accesses



All Electric High-Performance Retrofits

Barriers continued:
• Space for equipment and return
• Space for outdoor units
• Complicated houses are tough
• Attic insulation should be removed
• Finding workers is very difficult
• Current supply acquisition issues
• Supply and labor prices are increasing
• Heat pump water heater location & noise issues



All Electric High-Performance Retrofits

Barriers continued:
• The HVAC industry is largely unaware of how 

poorly their equipment performs and how to 
design, install or commission properly. 

• Good people that don’t know their work isn’t 
good. 

• Pricing issues are a part of this.
• Going off of old myths about equipment and 

duct sizing and selection.



Fixing Houses
There are a lot of houses

They’re all different
None were designed for us to fix them!



Attics



HVAC Systems



Energy Losses



Multi Zones



Multi Zones



Ductless Systems



Ductless Systems



Mechanical design for ductless



Ducted Mini Splits Work Best in Most Cases

Ducted Heat Pump



Duct Location  Considerations

Duct locations
• Attics with buried ducts
• Ducts as short as possible
• Sealed crawlspace
• Ducts always as short as 

possible



Mechanical Design



Air Sealing Before and After





Quality and Air Quality



Simple Filtration



Home Ventilation

Minimum standard
• Continuous running low flow bath 

fan(s)
• Ducted range hood with good 

flow and low noise

The great solution
• Balanced HRV/ERV ducted to 

bedrooms and bathrooms



Electrification
Why does it have to be so complicated with ducts, insulation, etc?
• Smaller systems

• Smaller ducts to fit in the space
• Less air = one central return
• Lower watt draw

• Battery capable, peak demand, etc.
• Low noise
• Better comfort.
• Panel space / capacity
• Less energy usage
• We’re already in there and it will be much harder later.
• Lower equipment cost and easier to purchase
• Less grid impact
• Air sealing and insulation is fantastic load shifting battery
• People will tell their riends that it’s great!
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