
©2009

Building Science 
Corporation

Betsy Pettit, FAIA 
Building Science Corporation 

www.buildingscience.com 

BSC BEC 
Boston, MA   October 26, 2009 

©2009

Building Science 
Corporation

©2009

Building Science 
Corporation

Source: US Census Bureau, Annual Housing Survey: http://www.census.gov/hhes/www/housing/ahs/ahs.html 

©2009

Building Science 
Corporation

Source: US Census Bureau, Annual Housing Survey: http://www.census.gov/hhes/www/housing/ahs/ahs.html ©2009

Building Science 
Corporation

•

•

•

•

•

•

•



©2009

Building Science 
Corporation

©2009

Building Science 
Corporation

•
•
•

•
•
•

•
•
•
•

•

©2009

Building Science 
Corporation

•

•

•

•

•

•

•

©2009

Building Science 
Corporation

•

•

•

•

•

•

•

•

•



©2009

Building Science 
Corporation

•

–

–

•

–

–

©2009

Building Science 
Corporation

©2009

Building Science 
Corporation

©2009

Building Science 
Corporation



©2009

Building Science 
Corporation

©2009

Building Science 
Corporation

©2009

Building Science 
Corporation

©2009

Building Science 
Corporation



©2009

Building Science 
Corporation

©2009

Building Science 
Corporation

©2009

Building Science 
Corporation

©2009

Building Science 
Corporation



©2009

Building Science 
Corporation

©2009

Building Science 
Corporation

©2009

Building Science 
Corporation

©2009

Building Science 
Corporation



©2009

Building Science 
Corporation

©2009

Building Science 
Corporation

©2009

Building Science 
Corporation

©2009

Building Science 
Corporation



©2009

Building Science 
Corporation

©2009

Building Science 
Corporation

©2009

Building Science 
Corporation

©2009

Building Science 
Corporation



©2009

Building Science 
Corporation

©2009

Building Science 
Corporation

©2009

Building Science 
Corporation

©2009

Building Science 
Corporation



©2009

Building Science 
Corporation

©2009

Building Science 
Corporation

©2009

Building Science 
Corporation

©2009

Building Science 
Corporation



©2009

Building Science 
Corporation

©2009

Building Science 
Corporation

©2009

Building Science 
Corporation

©2009

Building Science 
Corporation



©2009

Building Science 
Corporation

©2009

Building Science 
Corporation

©2009

Building Science 
Corporation

©2009

Building Science 
Corporation



©2009

Building Science 
Corporation

©2009

Building Science 
Corporation

©2009

Building Science 
Corporation

©2009

Building Science 
Corporation



©2009

Building Science 
Corporation

©2009

Building Science 
Corporation

©2009

Building Science 
Corporation

©2009

Building Science 
Corporation



©2009

Building Science 
Corporation

   

©2009

Building Science 
Corporation

©2009

Building Science 
Corporation

©2009

Building Science 
Corporation



©2009

Building Science 
Corporation

©2009

Building Science 
Corporation

•
•
•

•
•

$6,000  $264  $479  ($215) 
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Design Highlights 

High-Performance Building Enclosure Retrofit 

High Efficiency Heating and Hot Water 
Systems 

Central-Fan-Integrated Ventilation 

New Bedroom and Barrier-Free Full Bath on 
First Floor  

Affordable Housing Developer 

Volunteer and Student Labor 
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Retrofit Challenges to High Performance 
Water Management and Air Barrier 
Continuity with Thick Insulating Sheathing 
(Outsulation!) 

Transition air barrier down and in at foundation 
wall while maintaining water management (down 
and out!) 

Roof-Wall interface 

Structural Attachment through Insulating 
Sheathing 
Windows and Doors 
Room for Mechanical Distribution 
Structural Remediation 
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Basement Details 
Capillary Break installed under 
new sill beam 

2”-3” High Density Spray Foam 
(~R13 – R19.5) applied to 
Rubble Stone Foundation 

Intumescent Paint fire 
protection for spray foam 

R-10 XPS under New Slab 
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Mechanical Details 
93% AFUE Furnace 
Ducts in Conditioned Space 
Ducts Sealed Exceptionally Tight 
Instantaneous Hot Water Heater EF = 0.82 
Energy Star Appliances 
Full CFL Package 
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Source Energy Savings 
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Freeport, ME 

Project Overview 

Builder:   Warren Construction Group 

Location:  Freeport, ME 

Climate:   Cold (6A) 

Type:  Single Family 

Stories:   2 

Bedrooms:  3 

Baths:   1   

Floor Area:  1,600 sq. ft. 

Basement Area:  886 sq. ft. 
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Freeport, ME 

Project Overview 

Estimated Energy Reduction:  65.4% 

Estimated Energy Savings:  $4,915 / year 

Estimated Cost:    $250,000 - $300,000 

Construction Start:   September 2009 

Construction Finish:   April 2009 

Construction Schedule:   8 Months 
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Other Lighting Hot Water Cooling Heating 50% % reduction 

Source Energy Savings 
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Freeport Retrofit 
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Mechanical Design 
Hybrid heat system: 
96% AFUE gas furnace + 
18 SEER/9.1 HSPF  
air source heat pump 

Cooling: 18 SEER/9.1 
HSPF split system 

0.82 EF instantaneous 
water heater 

Fantech heat recovery 
ventilator (HRV) 

1.2 kW PV system on 
southwest facing roof 
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