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WTF? 



What is Passive House? 

A voluntary international Performance Standard 

 

Rigorous Design Process 

 

Rigorous Certification Process 

 

Encourages integrated design 

 

Provides an optimizable design process 

 

 



What is Passive House? 

Certified through static energy modeling and verification 

 

High-performance continuous thermal envelope 

 

High-performance windows and doors 

 

Thermal bridges eliminated or accounted for 

 

Airtight building envelope 

 

Ventilation system with high-efficiency heat recovery 

 



19th            20th            21st 

“Passive” is to make use of first sources of heat before introducing 
artificial means. (works in reverse for cooling too)  
 
Innovation of building through the centuries 
 
 



Passive House goes beyond 
net zero energy 



Why Passive House? 

Too many ‘Eco’ but uncomfortable buildings 

 

Design solution to provide ideal indoor conditions for 
people with least amount of energy input 

 

Deep cut in carbon emissions for life of building 

 

Physics based feedback  

 

Make zero energy grid friendly (renewable primary 
energy)  

 

 



Some points of Passive House 
 
Air tightness is as important as insulation 
 
Comfort is as important as energy savings 
 
Envelope > Complex Equipment 
 
Near zero > Net zero 
 
The performance gap is very real 
 
A systems approach demands Integrated Design 
Management  
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“In Britain, an evaluation of 50 ‘leading-edge 
modern buildings,’ from supermarkets to 
health care centers, reported that they ‘were 
routinely using up to 3.5 times more energy 
than their design had allowed for’ — and 
producing on average 3.8 times the predicted 
carbon emissions” 

Why Don’t Green Buildings Live Up to Hype on 
Energy Efficiency?- Yale Environment 360, May 
25, 2017 

The performance gap is very real 



Some points of Passive House 
 
 
Passive House measured performance less than 5% 
variance from modeling  
 
Cascading effects throughout the building process from 
design to durability. 
 
Provides high value to investment to building owner. 
Costs 5-10% over code for homes, 0-5% commercial. 
 
Makes you a better designer 
 
 



Passive House as a thermal battery 



Continuous Insulation 
 
Thermal Bridge Free 
 
Reduced Heat and Cooling 
 
Equipment Heat Source 
 
Occupant Heat Source 
 
High Performance Windows 
 
Solar Heat Gain 
 
Fresh Air Exchange 
 
Heat or Energy  
Recovery Ventilator 
 
Foundation Insulation  



Passive House requirements 

Metrics – Energy 
 

Heating Demand:  4.75 kWh/(f2.yr) 

OR Heating Load: 3.15 W/f2 

 

Cooling Demand:  4.75 kWh/(f2.yr) 

OR Cooling Load: 3.15 W/f2 

 

Airtightness n50:  0.6 ach 

 

Primary Energy:  37 kWh/(f2.yr) 



Passive House requirements 

Metrics – Comfort  
 

Air temperature: design set point 68 F 

Overheating:  less than 10% of the year over 78 F 

Surface temps: min 62 F 

Fresh Air:  Effective ventilation required for all rooms 

Indoor RH:  Not below 30% 

Moisture:   must rule out excessive buildup in elements 

Habitable rooms: at least one opening window 

Controls:  users must be able to operate 

Sound:   ≤ 25 db(A) from the ventilation system 

Draughts:  no draughts to be perceived 



Passive House Certification 

Use Passive House Planning Package energy modeling (Passive House 
Consultant) 

 

Passive House certified components- particularly Heat Recovery Ventilation 

 

Airtighness test (third party) 

 

HRV commissioning report 

 

Third party verification (Passive House Certifier) 

 

Passivhaus Institut verification 



Passive House outcomes 

Meaningful energy demand reductions 75 - 90% 

 

Meaningful CO2 emission reductions 60 - 75% 

 

Exceptional comfort – even ambient and radiant temps 

 

Free from condensation, dampness and mold issue 

 

Constant fresh air at a comfortable temperature 

  

Quiet 



Passive House success 

10,000 certified projects and estimated 50,000 total 
projects (both certified and not) 

 

Projects in every climate zone- from Dubai to Antarctica 

 

Can be made with almost any material  

 

Can be built at almost any scale  

 

First Passive House functions with no degradation of 
performance after 25 years  



Passive House Press 



The first fully functioning Passive House was actually a polar ship and not a house:  the Fram of Fridtjof Nansen (1883). 
 
“… The sides of the ship were lined with tarred felt, then came a space with cork padding, next a deal panelling, then a thick 
layer of felt, next air-tight linoleum, and last of all an inner panelling. The ceiling of the saloon and cabins . . . gave a total 
thickness of about 15 inches. …The skylight which was most exposed to the cold was protected by three panes of glass one 
within the other, and in various other ways. … The Fram is a comfortable abode. Whether the thermometer stands at 22° 
above zero or at 22° below it, we have no fire in the stove. The ventilation is excellent, especially since we rigged up the air 
sail, which sends a whole winter‘s cold in through the ventilator; yet in spite of this we sit here warm and comfortable, wit h 
only a lamp burning. I am thinking of having the stove removed altogether; it is only in the way.“ 
(from Nansen: “Farthest North”, Brockhaus, 1897) 
 
-passipedia 

 

Passive House History 
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Optimize the envelope early in the development 



Costs are based on complexity and experience 



There is math behind nearly every decision path 



You have to understand things as systems 



You link these systems together 



What at first seems very hard quickly becomes second nature 



You will never see a building the same way again 



Baosol Adaptive Design 
www.baosol.com 
 
Passive House Rocky Mountains 
www.phrockymountians.com 
 
Passivhaus Days  
November 10-12th 
 
 


