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What is Passive Solar Design?
¸ Most affordable designs 
¸ Single story
¸ Limited window area
¸ Simple appearance; low roof pitch
¸ No attention to orientation

¸ Passive solar design effort
¸ Reorient rooms and windows
¸ Insulated slab floor
¸ Insulation, air sealing, duct sealing details
¸ High efficiency HVAC



Typical Design
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Passive Solar Option

¸ Same 
window area

¸ 90 sq ft face 
south (8%)

¸ Savings:
¸ % heating
¸ % coolingTV
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Available on-line at www.tec.appstate.edu



Affordable Passive Solar Plans



Enthusiastic Response

¸ Habitat for Humanity Chapters
¸ Redesigned homes for Avery, Catawba Valley, 

and Watauga
¸ Also working with Asheville, North Charlotte, 

Caldwell County and Alexander County
¸ Housing Authorities/ Other Groups
¸ NW Housing Authority
¸ Watauga Youth Build
¸ Mountain Housing



NW Housing Authority

¸ Currently meeting SystemVision program 
guidelines

¸ Agreed to adopt new passive solar designs
¸ Agreed to meet NC HealthyBuilt Home 

criteria
¸ First project: 18-home subdivision in 

Jefferson, NC – The Oaks



Baby Cape Design



Garden Window Design









Towards Zero Energy
¸ Step 1: High Efficiency
¸ Insulation systems; high efficiency windows
¸ Air sealing
¸ Duct sealing
¸ HVAC efficiency
¸ Appliances and lighting
¸ Indoor air quality / ventilation/ moisture control

¸ Step 2: Passive Solar Design/ 
Natural Cooling Features

¸ Step 3: Solar Thermal
¸ Step 4: Green Building Features
¸ Step 4: Renewable Electricity



Zero Energy Plan design
¸ Catawba 

Valley Habitat 
for Humanity

¸ Project in 
Hickory, NC



The Zero Energy Home



Insulated Foundation



Framing
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