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Energy Benefits of Air Sealing

»Heating and cooling is responsible for large fraction of energy use
Å48% in residential

Å35% in commercial

» Infiltration is responsible for 30% of the heating and cooling load

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

»Envelope tightness standards were fairly recently included in U.S. 
codes

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



Health Benefits of Air Sealing

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

»Facilitates use of Mechanical Ventilation
ÅHRV or ERV  and filters
ÅQvuujoh!ISW0FSW!po!mfblz!cvjmejoh!epftoǃu!tbwf!

energy or reduce uncontrolled infiltration



Health Benefits of Air Sealing (Large 
Buildings)
»NIST measurements of large building leakage suggest that 

more air is needed for pressurization than for ventilation

»Better and more efficient air flow control in sensitive spaces

ÅElimination of outdoor chemical infiltration

ÅContagious disease spaces

ÅClean rooms

ÅLaboratories

ÅSchools in non-compliance areas (have current CEC project 
on HVAC and IAQ in schools)



Health Benefits of Air Sealing (Large 
Buildings)
»Reduce noise transfer

»Reduce smell transfer
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Basic Concept

Seal formed between gap in foam

Blower door setup for 
pressurization



Building America Project Goals

Integrate aerosol sealing into building process
»Determine appropriate time for applying 

»Measure performance relative to conventional methods

»Determine existing sealing efforts that could be avoided 

»Determine cost-effectiveness



Building America Project Team

»Project Partners: 
ÅCenter for Energy and Environment 
ÅBuilding Knowledge Inc.
ÅVojwfstjuz!pg!Njooftpubǃt!Dpme!Dmjnbuf!Ipvtjoh!

Program
ÅAeroseal LLC

»Builders:
ÅTwo in California
ÅTwo in Minnesota



Building America Project Approach
House 

Leakage 
Assessment

ǋReview existing sealing practices

ǋAerosol sealing demonstration

Develop 
Two Sealing 

Options

ǋMeet with builder to go over options

ǋPick two promising approaches

Perform 
Aerosol 
Sealing

ǋSeal at least two homes under each option

ǋEvaluate impact relative to baseline

Refine 
Sealing 
Options

ǋRefine most promising option

Perform 
Aerosol 
Sealing

ǋSeal 3-4 homes under refined option



Building America Interim Results 
(CA)
»California Builder #1

»Homes designed with sealed attics

»Using open-cell spray foam
ÅUnder roof deck

ÅAt rim joist and other mechanical penetrations

»Fiberglass/mineral wool in wall cavity

»HRV integrated into central air handler

»Target leakage of 800 CFM50 (2.1-2.4 ACH50)



Conventional Sealing

Can foam at seams 
where wood is joined

Can foam and gasket at sill plate

Foam gasket to seal drywall to top plate



Sealing Options

»Sealing options
ÅOption 1: After open-cell spray foam

ÅOption 2: Before spray foam insulation

»Advantage of sealing before drywall
ÅAddresses outer wall surface

ÅSeals less prone to damage in wall cavity

ÅEasier aerosol distribution



Option 1: After Foam

Foam at roof deck

Foam at rim joist


