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Green = Sustainability = Durability

Systems Integration is the way to get there
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Building America Homes
Durability = Systems Integration

• Indoor Environmental Quality
– Durability of Occupants

• Comfort
• Indoor air quality

• Materials and Resources
– Durability of Building

• Moisture control

• Energy and Atmosphere
– Durability of Planet

• Energy efficiency
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The link is clear - USGBC LEED for Homes  

For Certification:  First 30 points  REQUIRED

• Indoor Environmental Quality (IAQ)
• Materials and Resources (MR)
• Energy and Atmosphere (EA)
• Homeowner Awareness(HA)
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Indoor Environmental Quality
(Durability of Occupants)

• Combustion safety
• Outdoor air change according 

to ASHRAE 62-2
• Air distribution sizing through 

manual D
• > MERV 8 filtration
• Radon control (EPA region 1)
• Garage/house separation
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Materials and Resources
(Durability of Building)

• Efficient use of framing 
lumber
– Advanced framing 

concepts
• Detailed durability plan

– Taken from BA 
durability research
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Energy and Atmosphere
(Durability of Planet)

• Meets Energy Star
• Third party inspected and 

tested
– Insulation, duct leakage, 

overall air leakage
• Energy Star windows
• Manual J design and 

refrigerant charge test
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Homeowner’s Manual
(Encouraging Durability)

• Basic manual
– Building Science 

Consortium 
developed a 
homeowners manual 
for high performance 
homes (Building 
America Homes) that 
has been shared with 
the homebuilding 
industry
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The Building America Program
• Has been building homes using these principals 

for many years
– These certification requirements describe the 

minimum Building America Home requirements of 
the Building Science Consortium (BSC) over the past 
ten years

– BSC developed the first durability plan 
concept
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The Building America Program
First Draft - Risk Assessment Protocol
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Steps for a Durability Plan
• Pre-design

– Decisions on useful service life
– Collection of environmental conditions
– Design intent of internal environmental conditions
– Identifying/prioritizing damage functions

• Design and specification
– Enclosure, mechanical systems, interiors
– Drawings and specifications required to communicate intent

• Installation
– Pre-work checklists
– Post-work checklists
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Durability Plan - Pre-design
• Useful Service Life

– For house should be 100 years
• Collection of external environmental 

conditions
– Temperatures, rainfall, wind, microclimate

• Design intent of internal environmental 
conditions
– Want to keep interior below 60% RH in hot 

humid climates
• Identifying/prioritizing damage functions

– High rainfall areas would be rainwater entry

© buildingscience.com 
 
© buildingscience.com 
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Durability Plan - Design and Specifications

• Design strategy to handle damage 
functions (moisture,heat, ultra violet 
radiation, ozone)
– Drainage plane details and continuity
– Air barrier details and continuity
– Thermal barrier details and 

continuity
– Vapor profile
– Mechanical design strategies
– Extreme Conditions - ie pests, fire, 

floods, hurricanes
– Management of moisture in wet 

areas
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Durability Plan - Design and Specifications
© buildingscience.com 
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Durability Plan - Design and Specifications
© buildingscience.com 
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Durability Plan - Installation
• Pre-work checklists • Post-work checklists© buildingscience.com 
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The Building America Program

• Moves beyond the goals of these first 30 points 
described by LEED Home Certification

• Intends to reduce energy by more than twice 
the goal of Energy Star

• Requires long term durability for success of 
program
– Durability Plan and Durability Standard
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Building America Homes
Comfort, Indoor Air Quality, Energy Efficiency

All rely on:
• Leak-free 

homes with 
high R-value 
enclosures
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Building Physics

• Energy moves from higher state to lower state
– (the second law of thermodynamics)

• Heat moves from warm to cold (thermal gradient)
• Moisture moves from more to less (concentration 

gradient)
• This is the thermodynamic potential

– The psychrometric chart is a visual representation of the 
thermodynamic potential of water vapor

• It takes even more energy to counteract this 
phenomena
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What are the consequences of this paradigm shift?

• Less heat loss into the 
enclosure

• Less Drying Potential
• Things stay wet for 

longer
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Verifying Durability

• LEED Homes will give 1 to 5 extra points for 
third party verification
– Probably not enough points

• A standard must be created before verification 
can occur
– BSC working on a Durability Standard

• Quality Assurance
• Quality Control
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Building America Homes 
Different Designs for Different Climates

• Houses in all climate zones have interior moisture generation 
relating to the number of people per square foot
– BSC work with ASHRAE 62-2 committee to promote appropriate air 

change rates

• Houses in cold climates generally need to dilute the moisture 
pollutant with (dryer) outside air
– BSC work to provide aircycling with furnaces and determine if, when, 

and where to use HRV’s and ERV’s

• Outside air is generally a moisture pollutant in hot humid climates
– BSC work to provide customized rates of air change and 

supplemental dehumidification in an energy efficient manner
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Building America Homes 
Different Designs for Different Climates© buildingscience.com 
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Building America Homes 
Different Designs for Different Climates© buildingscience.com 
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Understand Building Science Concepts

• Damage Functions
– Moisture flow, heat flow, ultraviolet radiation, ozone

• Moisture degradation is the largest factor 
limiting the service life of a building

• Durability is a function of moisture control (the 
most important of the damage functions)
– Enclosure design
– Mechanical system design
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Water Drainage/Storage/Protection

BSC research includes:
•Manual on Moisture Management
•Research on wetting and drying of assemblies
•Window flashings research
•Insulating sheathing as drainage plane
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House Wrap Benchtop Testing
© buildingscience.com 
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Thermal Enclosure Design
Wire installed
too high or wrapped
in front after insulation

Gap from compressed
unfaced batt insulation

Unfaced batt insulation

Back of batt split
properly around wire

Unfaced batt insulation

Notch cut in bottom
of stud*

Alternate Wiring with Batt Insulation Detail
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Air Leakage Control

1/3 quart
of water

30 quarts
of water

4x8 sheet of
gypsum board

with a 1 in2 hole
Interior at 70 F
and 40% RH

4x8 sheet of
gypsum board
Interior at 70 F
 and 40% RH
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Water Vapor Control
• BSC Applied Research includes:

– Code Work,
• Vapor retarder, barrier, location, when needed 

– Test huts, various locations, 
• Is this a flow-through assembly, 

• Does it have unidirectional, bi-directional or no drying 
potential?

– Training, What’s a “perm?”

– Interior humidity control
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Space Conditioning Design

Provide dilution for the 
moisture pollutant:
– In cold climates, it is 

interior moisture 
generation

– In hot humid climates, 
it is exterior moisture
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Extreme Enclosure Design
Hurricanes….Floods……Mold
The next disaster: mold

tAfter a water disaster, mold is everywhere. It's disgusting, a possible 
health hazard and costly to fix. The worst horror is that you’re 
probably not covered by your insurance.

By Liz Pulliam Weston

Diane Beauchamp knows she's among the lucky ones. After 
Hurricane Katrina, her home in Ocean Springs, Miss., is still 
standing and apparently wasn't flooded.

But it's covered in mold.
Rain seeped in through the wind-damaged roof and siding, 

Beauchamp said. Then the moisture sat and "cooked" in humid 
100-degree heat for days, leading to mold growth in every 
room. 

"It was really gross," Beauchamp said. "In the bedrooms, it was also 
on blankets on top of the beds, not just on stuff that was on 
the floor."

As bad as it was, Beauchamp said her mold growth couldn't hold a
candle to the damage suffered by homeowners whose houses 
were actually flooded, where mold sprouted in a thick rug on 
nearly every surface.

Coverage limited, if available at all
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Extreme Enclosure Design
Earthquakes ……..© buildingscience.com 
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