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Energy Benefits of Air Sealing

ÅLarge fraction of energy use for heating and cooling
ï48% in residential

ï35% in commercial

ÅReducing envelope leakage could reduce HVAC energy 
use by 30%

ÅBetter insulated envelopes increase fraction of heating & 
cooling associated with infiltration/ventilation

ÅEnvelope tightness standards were fairly recently 
included in U.S. codes

ÅCost-effective approaches to sealing envelope leakage 
would improve and simplify adherence to code



IECC Codes Around U.S.
More stringent codes are forcing builders to change the way they build their homes



Single Family Envelope Air Tightness

LBNL Air Leakage Database



Health Benefits of Air Sealing

ÅBetter control of air flow and reduced 
infiltration of outdoor air and outdoor 
pollutants (e.g. PM 2.5 or Ozone)

ÅFacilitates use of Mechanical Ventilation

ïHRV or ERV and filters

ïPutting HRV/ERV on leaky building ŘƻŜǎƴΩǘ ǎŀǾŜ 
energy or reduce uncontrolled infiltration



Health Benefits of Air Sealing (Large Buildings)

ÅNIST measurements of large building leakage 
suggest that more air is needed for pressurization 
than for ventilation
ÅBetter and more efficient air flow control in 

sensitive spaces
ïElimination of outdoor chemical infiltration
ïContagious disease spaces
ïClean rooms
ïLaboratories
ïSchools in non-compliance areas (have current CEC 

project on HVAC and IAQ in schools)



Other Benefits of Air Sealing      
(Multifamily and Hotels)

ÅReduce noise transfer

ÅReduce smell transfer
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Basic Concept
Åά.ƭƻǿŜǊ 5ƻƻǊέ ŎǊŜŀǘŜǎ ŀƴŘ Ƴŀƛƴǘŀƛƴǎ ǇƻǎƛǘƛǾŜ 

pressure difference between indoors and 
outdoors

Å Sealing performed by fogging a space with 
aerosolized sealant particles

Å Particles carried to leaks by escaping air flow 
Å Entire sealing process is tracked and displayed in 

real time and documented electronically
Å Finds and seals leaks missed or inaccessible by 

manual trial-and-error methods

Seal formed between gap in foam

Blower door setup for 
pressurization

Seal formed between gap in foam



Basic Concept

Seal formed between gap in foam



Development Timeline



Proof-of-Concept Testing

Seal formed between gap in foam

ÅAdapted duct sealing technology

Å{ǘŀǊǘŜŘ ƻǳǘ ǎŜŀƭƛƴƎ пΩ ōȅ уΩ ōȅ уΩ ōƻȄ

ÅIndependent variables tested
ïInjection rate

ïEnclosure pressure

ÅDependent variables recorded
ïSealing rate

ïSealant use efficiency



Demonstrations with Habitat for Humanity

ÅFirst demonstration in real building

ÅDetermined need for multiple injection point

ÅIt worked!



Honda Smart Home

ÅImplemented temp/humidity control
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ÅSealed multiple apartments in a day

ÅSide-by-side application humidity 
analysis

ÅBetter seal quality with higher 
RH

ÅMeasured sound transmission 
reduction

ÅDetermined no prep required

New York Apartments (Building America)

Seal formed between gap in foam




