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In accordance with the Department of Labor and
Industry’s statute 326.0981, Subd. 11,

“This educational offering is recognized by the
Minnesota Department of Labor and Industry as
satisfying 1.5 hours of credit toward Building
Officials and Residential Contractors code/
energy continuing education requirements.”

For additional continuing education approvals,
please see your credit tracking card.



The
Passive House Standard



Passivhaus - Passive House
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Quality-Approved

Energy Retrofit with

Passive House Components
Dr. Wolfgang Feist
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o Building

“A rigorous, voluntary building energy standard
focusing on highest energy efficiency and quality of life
at low operating cost.”



Passive House Iin 90 Seconds

Video: Hans-Jorn Eich
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The Path to Ultimate Sustainability
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Global Climate Specificity

New Zealand

lllustration © Passive House Institute
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Climate-Specific Requirements
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Energy Modeling
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Basic Concept

Conservation first
= Minimize losses

= Maximize (free) gains



Active vs. Passive

Active: 25-125 kBtu/(sf yr) ;| Passive: 4.75 kBtu/(sf yr]

85 - 450 kWh/(m? a), typically found in the U.S. : 15kWh/[m?2 a), maximum target

Source: Krapmeier & Dréssler 2001



Energy Footprint

@ Heating (active)

@ Hot water (active)
Cooling (active)
Household Electricity

() Heat & hot water [passive)

Code Passive House

= up to 95% less heating energy
= 50 to 75% less total energy



Metrics

Energy per Square Foot and Year

Gas mileage for buildings.



Space Conditioning Energy Targets

§) < 4.75 kBtu/(sfyr)

< 15kWh/(m?2 a)

s ] < 9.5 kBtu/lsfyr)

< 30kWh/(m?2 a)
")" < 7.9 kBtu/(sf yr]
< 25kWh/(m?2 a)

Total energy used to heat or cool a building.



Source Energy Targets

!O,) < 38 kBtu/(sfyr]

B oS 120kWh/(m2 a}

Building

et varies
<120 kWh/[m2 a) + ((QH - 15 kWh/[m2 a)) * 1.2}

Total energy used to heat or cool a building.



Heating Load Target (suggested]

) <3.17 Btu/(h sf]

< 10W/m?2

Heating energy can be supplied through ventilation system.



Airtightness Targets

) <0.6 ACHs

B
2. <1.0 ACHsg

Passive House Components

Measured with a blower door in the field.



Component Targets

e Maximum U-values
e Minimum R-values
e SHGC reguirements

e Minimum heat-recovery rates

EnerPHit offers a Component Track.



Component Targets
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Passive House Planning
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Key Benefits



Highest Comfort d i

L O 0 -
[



Superior Indoor Environmental Quality




Ecology and Resource Efficiency

Image Source: dreamstime.com



http://dreamstime.com

Cheapest Life Cycle Cost

THIS NOTE IS L:cAL'rzno:n,
FOR ALL DEBTS, PUBLIC AND PRIVATE
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Image Source: wikimedia.org



http://wikimedia.org

American Dream in the 21st Century?

Tons of CO2 equ. per Person 2013

20

S
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1
1850 1875 1900 1925 1950 1975 2000 2025 2050

Affordable, efficient, comfortable and sustainable housing,
which is not a burden on resources and does not produce greenhouse gases.






Climate Change



What is sustainable?



One Sustainable Target
for Spaceship Earth

Continuous Energy Consumption per Capita Carbon Footprint
1,500 Watts (renewable) per Capita and Year
+ 500 Watts (non-renewable) 1 ton CO2

= 2,000 Watts



What is the status quo?



Tons of CO2 equ. per Person 2013 Watts per Person 2013
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12,000 Watts/ Person and 20 tons CO2/ Person/ Year

Goal:
@ Renewable 2,000 Watts
@ Non Renewable 1 ton CO2



Well, how do we do that?



Substitution, or Sufficiency + Efficiency?

500 Watts

500 Watts
-

@
8,000 Watts

@ Renewable @ Renewable
@ Non Renewable @ Non Renewable
@ Efficiency/ Sufficiency



Changes on a Macro Level



Current Setup
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Tomorrow’s Setup
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Changes on a Micro Level



Conventional Wisdom:
Full on-site offset



“Plus Energy” before there was Passive House Plus and Premium





