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Energy in Average American Home
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Energy Information Agency www.eia.doe.gov/emeu/recs/recs2001

2,000 sf using 27,000 kwh or 920 therms
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Getting to Net Zero
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Goal Net Zero, here today

A grid-tied home that
combines energy efficiency and

on-site renewable energy production
to produce as much energy as it uses

Annual net metering
No/low fossil fuel use
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What is your EUI?

Your utility bills converted to kbtu

Square feet * year

Compares buildings of different sizes
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Therms to kbtu

1 Therm = 100,000 btu

1 Therm = 100 kbtu
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kwh to kbtu

1 kwh = 3.413 kbtu
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Energy units are fully convertible

The average US household uses
92,000,000 btu each year.

The average US household uses
92,000 kbtu each year.

The average US household uses
27,000 kwh each year.
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Solar Oregon website
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Online tool
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Make your own energy pie
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Make your own energy pie
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Make your own energy pie
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Where we are now

US Average House 2000 sf
= 27,000 kwh

= 920 therms
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Getting to Net Zero

US Average
= 27,000 kwh

= 920 therms

2,000 sf

Energy Efficient Design
= 13,000 kwh

= 440 therms
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How big is this pie?
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What are your site resources?

US Average
= 27,000 kwh

= 920 therms

2,000 sf

EE With
Renewables

= 0 kwh

= 0 therms

Energy Efficient Design
= 13,000 kwh

= 440 therms

2,000 sf

Solar
PV

Energy Efficient
Design

Space
Heat

Lights &
Appliances

Water
Heat

Solar Hot Water

Passive Solar
& Biomass

NZ

http://www.go2pdf.com


18

Basic Recipe

• Establish the sites renewable budget
• Orient to the sun
• Keep form simple & compact
• Design a high performance envelope
• Use energy efficient appliances & lights
• Match demand with renewables
• Integrate systems
• Model / Test / Verify

http://www.go2pdf.com
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Basic Recipe for Renovation

• Establish the sites renewable budget (usually
a solar site analysis)

• Evaluate passive opportunity relative to
building use & mass storage

• Analyze energy use history (utility bills)
• Test – blower door at least
• Develop a long range work plan
• Upgrade to energy efficient appliances &

lights
• Develop a family plan for living sanely during

construction

http://www.go2pdf.com
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Blower door testing
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CFMn x 1.08 x 24 x 4500 = btu/yr

Kaplan Carty home: Blower door initially tested
more than 6600 CFM50

This calculates to 55% of space heat or 42% of their
overall energy use.

6600 x 1.08 x 24 x 4500 = 38,491 kbtu/yr
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Comparing Passive House

US Average House 2000 sf
= 46 kbtu/sf/yr
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Passive House
Space Heating

New: 4.75 kbtu/sf/yr
Retrofit: 11.1 kbtu/sf/yr

http://www.eia.doe.gov/emeu/recs/recs2001
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