
Designing Foam-Free Passive House
Assemblies in Climate Zone 6 & 7
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University of Technology, Registered Architect in the Netherlands 
- Served on NYC Building Code Committees
- Certified, consulted on and built several Passive House projects 
in New York and Vermont
- Adjunct professor at The City College of New York
- Certified WUFI ORNL Instructor
-Bicycle advocate

Floris Keverling Buisman
CEO - 475
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What is High Performance?

ÅComfortable

ÅHealthy

ÅEnergy efficient

ÅResilient

ÅAffordable

ÅBeautiful
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Credit: The Graduate, 1967, 

MGM
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Foam ƿLess is Best
Dangerous Toxic Ingredients

Unacceptable Fire Accelerant

This fire started during 

installation due to an excessive 

exothermic reaction

High Level of Embodied 

Energy & Global Warming 

Potential 

Unreliable Performance

Reversible?
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How to Mitigate Climate Change

άGlobal climate change is the challenge of our generationΦέ                      

- Mayor Bill de Blasio, One City: Built to Last

Credit: Passive House Accelerator
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Why Embodied Carbon Matters
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Components of High Performance

1. Robust enclosure

2. Quality daylighting  

3. Less toxic and more 

sustainable.

4. Healthy indoor air quality

5. More predictable and durable 

6. Low Energy ƿǆ[fsp!Fofshz!

SfbezǇ
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The Order of Importance

Enclosure Performance

1. WATER CONTROLïshed it.

2. Ever greater AIR CONTROL ïtoward Passive House

3. More resilient VAPOR CONTROL ïavoid mold

4. THERMAL CONTROL - toward thermal bridge free 
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WATER CONTROL ƿShed it
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Water Control
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AIR CONTROL
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UIF!CMPXFS!EPPS!EPFTOǃU!MJF!

Passive Passion
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The Primary Air Barrier 

should be inboard of the 

insulation

Missing 

Air Barrier

Air Control
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Air Control Progression
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1/33!BDI61 14 kWh/(m²a) 10 W/m²

0.60 ACH50 15.4 kWh/(m²a) 12 W/m²

1.50 ACH50 20 kWh/(m²a) 17 W/m²

3.00 ACH50 27 kWh/(m²a) 25 W/m²

5.00 ACH50 38 kWh/(m²a) 36 W/m²

ACH50

Annual

Heating 

Demand Heating Load

Air Control: 

Heating Load/Demand Correlation
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0.22 ACH50 14 kWh/(m²a) 10 W/m²

0.60 ACH50 15.4 kWh/(m²a) 12 W/m²

1.50 ACH50 20 kWh/(m²a) 17 W/m²

3.00 ACH50 27 kWh/(m²a) 25 W/m²

5.00 ACH50 38 kWh/(m²a) 36 W/m²

ACH50

Annual

Heating 

Demand Heating Load

Air Control: 

Heating Load/Demand Correlation
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Wetting of the enclosure from 

inside Moisture Load: Diffusion and Convection

Without gap: Diffusion 0.3 perms:

e.g. Intelligent vapor retarder:             0.017oz  water/10 sqft x24h

плά
5.5 in

плά

28.2 oz    water/3,17 ft x 24h

With a 0.04 in gap: No vapor diffusion

Only vapor convection: 

Without a gap: Diffusion 35 perms 

e.g. Painted sheetrock:                      5.3 oz    water/ 10 sqft x24h

Gap width: 

0.04 in

Difference of 1600x
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Air Control Fundamentally Effective

Disproportionately effects: 

1. Indoor air quality: control 

the air to control the quality

2. Comfort: drafts are 

uncomfortable

3. Air transported wetting: 

a bigger liability than 

diffusion wetting

4. Heat loss & energy 

efficiencyAIR 

CONTROL

VAPOUR 

CONTROL
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Thermal bypass

To optimize insulation 

surround it with 

airtightness on all 6 sides. 

Primary Inboard

Secondary Outboard 

(windtight)

Mark Siddall
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1. Robust materials

2. Simplify the details

3. Consider the sequence

4. Seal penetrations

5. Repairable and verified

6. Protected

Continuity: In Design & Construction
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Inboard:

ïPrimary Air Barrier

ïTightest PHI Certified 

Membrane System

ïVapor Control Layer

Outboard:

ïSecondary Air Barrier

ïv╖a╖p╖o╖r╖ ╖o╖p╖e╖n╖

ïFLATROOF membrane

Air Control

E2357

ASTM E2357 Testing

ASTM E2357 Testing
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Robust Air Barriers?  é. (Lab-) Tested?!
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Foam is Not airtight or optimal



475.supply |   800-995-6329

Robust Connections are Essential

PSA adhesives can move with building

New Approach Traditional

ÅMany sealants dry, 

embrittle and fail over 

time
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Window integration 
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Wire and Pipe Penetration Sealing

/ǊŜŘƛǘΥ 9Ř aŀȅΣ .ƭŘƎ¢¸Ǉ

Allow for room to gasket properlyAir Control
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Service Cavity

Service 
cavity 
protects 
airtight 
layer
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VAPOR CONTROL
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Poorly insulated buildings heat 

themselves dry.

Well built assemblies dry 

through vapor diffusion.

ñStuff happens so build a 

moisture tolerant designò

Smart Vapor Control

Passive House Institute (PHI)

Passive House Institute (PHI)

Pinkbrownstone
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Work with the Dominant Vapor Driveé

Go with the Flow
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Winter Drives Outward

Outside Inside
Vapor Retarding
(or variable)  
How variable?

Vapor Open

Minimize Potential 
Wetting from InsideDryingOut

Winter
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Summer Drives Inward

Outside Inside
Vapor Open 
(retarding/variable)  
How variable?

Vapor open

Drying In

Summer

Vapor 

Drive
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Why are we installing vapor dams?
Credit:  Synergy Companies Construction LLC
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Foam is Addressing Dew Point

Dewpoint at 50oF

How much foam to raise 
sheathing temp to 50o F?

Vapor ñOpenò

/ǊŜŘƛǘΥ .ǳƛƭŘƛƴƎ {ŎƛŜƴŎŜ /ƻǊǇΦ
ǿǿǿΦōǳƛƭŘƛƴƎǎŎƛŜƴŎŜΦŎƻƳ
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Foam is Hydrophobic and doesnôt aid drying 
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Foam can make wetness

Credit:  Building Science Corp,   Building America Special Research Project: High R Walls Case Study Analysis 

Minneapolis MN
30% winter indoor RH

80% RH
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Foam makes enclosures more intolerant
/ǊŜŘƛǘΥ CǊŀǳƴƘƻŦŜǊ LƴǎǘƛǘǳǘŜ

Vapor Control
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Wet 

Construction

In winter construction is 

exposed to moisture

Note: Many sources of moisture

Vapor Control
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Vapor Open Sheathing at Exterior

/ǊŜŘƛǘΥ 9Ř aŀȅΣ ƘǘǘǇΥκκōƭŘƎǘȅǇōƭƻƎΦōƭƻƎǎǇƻǘΦŎƻƳκ Credit: Gutex woodfiber board insulation
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Or No (exterior) Sheathing

Vapor Control
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Or No Sheathing at All!

/ǊŜŘƛǘΥ ¢ƘǊŜŜ ¢ǊŜŜ IƻƳŜ tŜǊŦƻǊƳŀƴŎŜ

Vapor Control



475.supply |   800-995-6329

Airtight / vapor 
open 
membrane

Vented gap

Roofing/Siding

Airtight / vapor 
open 
membrane

Vented gap

wƻƻŦƛƴƎκ{ƛŘƛƴƎ

Back Vented Rain Screens 

(Roofs and Walls)
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Traditional
Vapor barrier tape

New Options

Vapor Open 
Tapes And 
Membranes

±ŀǇƻǊ ǇŜǊƳŜŀōƭŜ ǘŀǇŜ

At sill, high quality modified 
butyl-acrylic tape - is vapor 

closed
ōǳǘ ŘƻŜǎƴΩǘ ƭŀǇ ƻǾŜǊ ŜȄǘ Ҕмέ

no vapor damming!

Donôt Dam Moisture Around Openings
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THERMAL CONTROL
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THERMAL CONTROL

ÅEnclosure

ïContinuous 

insulation

ïThermal bridge 

free joints and 

penetrations

ÅTHINK 

THERMOS

Aqua Tower, Chicago
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Thermal Breaks 

A2M, Passive + Architecture
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Consider an Insulation that Helps Drying

Wood Fiber Board

Cellulose

Sheeps Wool

Thermal Control
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Outboard Vapor Open Insulation


