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Presentation Summary

ÅPassive Building Design

ÅExamples of Passive Buildings

ÅPassivhaus

ÅGermans and Their Numbers

ÅHow is this Achievable?

ÅBuilt Examples

ÅPassive House Planning Package (PHPP)

ÅCost Implications

ÅPH Organizations in North America
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Questions?

ÅPlease! Ask questions at any point during the presentation. 

ÅIf the answer is too long, itôll have to wait.

ÅIf the answer is political, save it for the pub.
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Passive Building Design

ÅModerate Climate Passive Design 

ï Large south glazing

ï Thermal mass

ï Trombe walls

ïCross and stack ventilation

ÅNorthern Passive Design 

ï Super Insulation

ï Super Air Tightness
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REF - Image 1

ÅThe sun is our most abundant, most reliable source of energy

ÅóPassiveô design Ÿ  Winter solar energy can be captured and 

retained in buildings, while Summer solar energy is not.



Moderate Climate Passive Design
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ÅThe Greek Philosopher, Aeschylus (525-456 BC):
ïñOnly primitives & barbarians lack knowledge of houses turned to 

face the Winter sunò

ÅLarge south windows and thermal mass dominate Southern 

Passive design.

REF ïImage 2 REF ïImage 3



Northern Passive Design

8

ÅNorthern Passive design is more recent, dominated by 

super insulation, air tightness, and balanced window size.

ÅLo-Cal House

ïIllinois, 1976, super insulated, triple pane windows

ÅSaskatchewan Conservation House

ïHarold Orr, 1977,  super insulation & 0.8ACH @50Pa

REF ïImage 4 REF ïImage 5



Passive Design Issues

Å Too much southern glazing results in 

radical indoor temperature swings, 

which coupled with thermal mass leads 

to overheating in the summer

Å Improper use of super insulation 

without attention to air tightness can 

lead to condensation buildup within the 

building envelope (leads to mold)

Å Improper use of air tight construction 

can lead to indoor air quality issues, 

without proper ventilation systems
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What is Passivhaus?

ÅPassivhaus Ÿ German Engineered Passive Design

ÅThe Passivhaus Standard  presents a highly transparent, 

repeatable, & validated method for using Passive Design 

ideas to deliver extremely energy efficient buildings

ÅThe standard  was founded in 1996 by Dr. Wolfgang Feist, 

based upon 25 years of research as a building physicist 

ÅThe standard has remained largely unchanged, and still 

produces the most energy efficient buildings in the world
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The First Passivhaus

ÅDr. Feist built his first Passivhaus in 1991 in Darmstadt, 

Germany

ÅA duplex, was built with optimized glazing ratios, R52 

ceiling, R41 walls, R43 slab. 

ÅAchieved 0.2ACH@50Pa air tightness
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Passivhaus Performance

ÅRelative Site energy consumption of EU Passivhaus buildings
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Importance of Efficiency

ÅPassivhaus focuses on efficiency before renewable energy
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Into North America

ÅThe German óPassivhausô translates directly to óPassive 

Buildingô in English, but the name óPassive Houseô (PH) 

has instead  been adopted in North America.

ÅThis has caused confusioné 

ÅDonôt mistake óPassive Houseô with traditional óPassive 

Solar Designô

ÅPassive House applies to all building types, even though 

its name implies itôs a residential-only method 14



PH Prescriptive Performance

ÅPH Buildings must satisfy 3 performance targets:

< 15 kWh/m2a              Heating/Cooling Demand

< 0.6 ACH@50PA Air Tightness (pos & neg)

< 120 kWh/m2a            Primary Energy Consumption

ÅThese targets are constant for all climate zones
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Germans and Their Numbers

ÅThe PH performance targets have 

been criticized for being arbitrary 

and irrelevant for non-German 

locations

ÅSince when is German 

Engineering arbitrary?

ÅThere is strong scientific, 

economic,  & environmental 

reasoning behind these targets
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