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WHERE DOES OUR 
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Source: US Energy Information Agency Residential Energy Consumption Survey, 2005
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STRATEGIES THAT WE LIKE

• Start with design

• Continuous air barriers

• Continuous insulation

• Insulation with low GWP

• Triple-glazed windows

• Air-source heat pumps

• Continuous ventilation w/ E. recovery

• Renewables



Insert photo of air barrier



Insert photo of continuous insulation



Credit: Agepan

Credit: Energia







Insert photo of ERV
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BUILDING ENVELOPE STRATEGIES
Slab

– 4” concrete slab + 6” type IX EPS

– R-26

Below Grade Wall

– 10” concrete wall + 4” polyiso + 2x4 w/ batt

– R-36

Above Grade Wall

– 2x6” w/dense-packed cellulose (DPC) + 4” polyiso

– R-44

Roof

– 2x10 w/DPC + 6” polyiso

– R-69

Windows

– Wood-clad triple paned tilt/turn windows

– U-0.15; SHGC-0.32

Continuous Air Barrier



BUILDING ENVELOPE STRATEGIES



• Heating/Cooling

– Mitsubishi air-source heat pump (non-Hyperheat)

• Domestic Hot Water

– Steibel-Eltron heat pump hot water tank

• Ventilation

– Zehnder ERV

– 13.1 kW photovoltaic array

SYSTEMS

RENEWABLE ENERGY



• 0.27 ACH50

• IECC 2012 – 3.0 

ACH50

• >90% reduction
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• Total: 14,000 kWh/yr (10.9 kbtu/ft2 EUI)
• 11.2 kW of photovoltaics to achieve Net-Zero Energy performance
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ACTUAL RESULTS

• Total: 10,174 kWh/yr
• 3,800 kWh/yr less than predicted
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PREDICTED VS. ACTUAL RESULTS
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WHY IS HEATING 60% HIGHER THAN 

EXPECTED

• Much colder than average winter

– 35% more heating degree days (7873 vs 5848)

• Heat pump is operating at very low outdoor 

temps for many hours (least efficient operating 

point)



ACTUAL vs. EXPECTED PV PRODUCTION
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MONTHLY ENERGY CONSUMPTION 

AND PRODUCTION
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ACTUAL RESULTS SUMMARY
• 10,146 kWh total 

consumption 

(7.9 kbtu/ft2 EUI)

• 17,151 kWh total production 

(1243 kWh/kW)

• 7,005 kWh net surplus

Equivalent to 18,000-30,000 
electric car miles
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10.0kBtu/sf/yr

Stephanie Horowitz

sh@ZeroEnergy.com

THANKS!


