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Building for Energy Efficiency – Part 3
Design details and construction drawings for energy efficient homes
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Building America

The U.S. Department of Energy’s Building America Program is 
reengineering the American home for energy efficiency and 
affordability.  Building America works with the residential 
building industry to develop and implement innovative building 
processes and technologies – innovations that save builders 
and homeowners millions of dollars in construction and energy 
costs.  This industry-led, cost-shared partnership program 
uses a systems engineering approach to reduce energy use, 
utility bills, construction time, and construction waste.

For more information, visit our website at:  
www.buildingamerica.gov
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Objectives for this afternoon . . .

1. “Show off” our house plans as examples of 
affordable, energy efficient, and durable 
construction

2. Explain applied building science principles 
through details and construction photos
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Overview of the Design approach
Top ten elements in the design of high performance homes:
1. Design for comfort with as little added energy as possible

2. Built tight

3. Ventilate

4. Use more insulation

5. Provide for durability by controlling moisture

6. Design a roof that is sloped to the south

7. Use the most efficient equipment the project can afford

8. Use efficient lighting, appliances and match to occupant needs

9. Reduce energy use 40-70% before adding onsite energy 
generation

10. Commission mechanical and onsite energy systems
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Greensburg - Plan 1
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Greensburg Plan 1 – Floor Plans

1250 sq ft,  2-bedroom, 1.5 story single family home, with basement
First Floor Plan

Second Floor Plan

(showing unfinished option, 
Alt. 2 br, 1 bath with dormer)
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Siting, Orientation and Solar Access

• Expansive south-facing roof for solar access
• Large overhangs and landscaping shade house to 

reduce summertime cooling loads
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Greensburg - Plan 2 
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Greensburg Plan 2 – Floor Plans

1255 sq ft,  3-bedroom, 1.5 story single family home with basement

First Floor Plan Second Floor Plan
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Siting, Orientation and Solar Access

• Expansive south-facing roof for solar access
• Large overhangs and landscaping shade house to reduce 

summertime cooling loads
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Adding to the Basic Plan

1Number of Bathrooms

2Total

1Second 
Floor

1Ground 
Floor

Bedrooms

1250 sq ftTotal

500 sq ftSecond 
Floor

750 sq ftGround 
Floor

Living Area 

Two-bedroom house with 
living area on the main 
floor. Second floor can be 
divided into two bedrooms 
and bath.

Description

Greensburg StandardHouse Plan
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Adding to the Basic Plan

2Number of Bathrooms

3Total

2Second 
Floor

1Ground 
Floor

Bedrooms

1250 sq ftTotal

500 sq ftSecond 
Floor

750 sq ftGround 
Floor

Living Area 

Three-bedroom version of 
the Standard with a 
second bathroom under a 
new dormer.

Description

Greensburg PlusHouse Plan
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Adding to the Basic Plan

2Number of Bathrooms

3Total

3Second 
Floor

0Ground 
Floor

Bedrooms

1850 sq ftTotal

800 sq ftSecond 
Floor

1050 sq ftGround 
Floor

Living Area 

Three-bedroom house 
with “Great Room” and 
study on the ground floor, 
3 bedrooms and second 
bath on the second floor.

Description

Greensburg “L”House Plan

14

©2007
Building Science 

Consulting

Examples: Royal Township, Michigan
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Examples: Carbondale, Colorado
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Building Science Details

• The Building Enclosure
• Rainwater Control
• Airflow Control
• Water Vapor Control
• Thermal Control
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Enclosure Design

BSC BA Airtightness 
(2.5 ins/100 sf)

Airtightness

“Superior Wall” BasementBelow grade walls

Low-e Windows (U=0.33, 
SHGC=0.28)

Windows

R-38 Attic / R-35 Cathedral 
Ceiling

Roofs

R-19, 2x6 frame @ 24” o.c. 
+ R-5 Sheathed Walls

Above grade walls

Proposed Assembly
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Drainage Profile

• 12-18” roof overhang

• Use draining exterior cladding

• Complete drainage plane

• Drain water away from building

• Control ground water

Rebuilding Greensburg Housing Resource Fair, Haviland, KS
July 20-21, 2007

Presented by Alex Lukachko
Building Science Consulting

www.buildingscience.com

©2007 Building Science Consulting



19

37

©2007
Building Science 

Consulting

Drain Everything
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Drainage Profile - Foundation
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Drainage Profile - Walls

Windows and other 
penetrations must 
be integrated with 
drainage plane
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Drainage Profile - Roofs
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• Continuous interior air barrier 
with Airtight Drywall Approach

• Additional resistance to airflow -
housewrap and exterior sheathing

• Soil gas control

• Airsealing of windows and other 
penetrations

Airflow Control Profile
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Air Leakage vs Vapor Diffusion
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Airflow Control - Foundation
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Airflow Control - Walls
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Airflow Control - Roofs
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Vapor Control Profile

• Mixed-Humid Climate -
assemblies need to dry to interior 
and exterior

• Rigid insulation (XPS) limits 
moisture flow

• Works with insulation to control 
surface temperature and reduce 
condensation potential
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Vapor Control - Foundations
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Vapor Control - Walls
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Vapor Control - Roofs
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Thermal Control Profile

• Rigid insulation used to control 
thermal bridging

• Advanced framing techniques 
used to maximize overall thermal 
resistance

• Air barrier system and full cavity 
fill insulation to minimize airflow 
thermal bypass
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Thermal Control - Foundation
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Thermal Control - Walls
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2x6 Framing, 24” o.c.
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Right-sized Headers
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Reduce framing in non-bearing walls
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Two-stud corners and Drywall clips

• Clips save wood, labor and call-backs

• NAHB: $100/1000 sq ft in material

• Further savings in energy . . .
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Thermal Control - Roofs
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Pushing the Envelope . . .

Second Floor Plan
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Resources
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Resources
Building Science Corporation
Designs that Work – Mixed-
Humid Climate Case Study

find this at:
www.buildingscience.com/dtw
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Resources
Building Science Corporation
Builder’s Guide to Mixed-
Humid Climates

find this at:
www.buildingsciencepress.com
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Resources
Building America
Mixed-Humid Climate Best 
Practices Guide 

find this at:
www.buildingamerica.gov
(look for “publications”)
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Rebuilding Greensburg
A Seminar Series on Affordable, 
Energy Efficient Construction 
Techniques

Part 1: House Design and Foundation Systems
Date: September 8, 2007

• An overview of energy efficient and affordable house design
• Foundations and rainwater management

Part 2: Framing
• Advanced framing techniques
• Choosing the right windows and doors

Part 3: Mechanical Systems and Airtightness
• Build tight, ventilate right
• Mechanical system design and selection

Part 4: Enclosure
• Insulation – theory and installation practices
• Exterior cladding systems

Part 5: Finishes, Testing and Commissioning
• Measuring building performance
• Whole house commissioning and homeowner training
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Questions?

Before you go . . .
• Sign up sheet for builders
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