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Get your ducts in a rowGet your ducts in a row

Why airtight ducts are essentialWhy airtight ducts are essential
Options for duct systemsOptions for duct systems
Sealing materials and Sealing materials and 
Diagnostic procedures Diagnostic procedures 
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Some BackgroundSome Background
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Schematic: The DuctSchematic: The Duct

ReturnReturn
SupplySupply
Air handlerAir handler
HOUSEHOUSE
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Forced Air Distribution systemForced Air Distribution system
Heats, Cools & sometimes ventilatesHeats, Cools & sometimes ventilates

www.residential.carrier.com/products/set_prod.htm
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Why airtight ducts are essentialWhy airtight ducts are essential
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Air Tight Ducts PromoteAir Tight Ducts Promote……

Health & SafetyHealth & Safety
Air transported contaminants, CombustionAir transported contaminants, Combustion

Building DurabilityBuilding Durability
Deterioration, Pests, FireDeterioration, Pests, Fire

ComfortComfort
Temperature, Humidity, FiltrationTemperature, Humidity, Filtration

Energy EfficiencyEnergy Efficiency
Decreases energy useDecreases energy use
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Understanding Pathways & Understanding Pathways & 
PressuresPressures
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Building PressuresBuilding Pressures

Driving Forces of Driving Forces of 
Building LeakageBuilding Leakage
•• NaturalNatural

•• WindWind
•• StackStack

•• Human InteractionHuman Interaction
•• CombustionCombustion
•• FansFans
•• Duct LeakageDuct Leakage
•• Door ClosureDoor Closure
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Common Callbacks in Residential Common Callbacks in Residential 
Buildings Buildings --

••Wet crawlspaces & basementsWet crawlspaces & basements
••High cooling billsHigh cooling bills
••Uneven temperaturesUneven temperatures
••DraftsDrafts
••Indoor mold concentrationsIndoor mold concentrations
••InsectsInsects

••High interior humidity levelHigh interior humidity level
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Duct LeakageDuct Leakage
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Duct Leakage HeatingDuct Leakage Heating
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Duct Leakage coolingDuct Leakage cooling
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A/c A/c pulldownpulldown timestimes

104F104F

95F95F

86F86F

77F77F

113F113F

68F68F
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Florida DuctsFlorida Ducts
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Florida DuctsFlorida Ducts
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Popular duct leaksPopular duct leaks

More tape, more tape…
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Popular duct leaksPopular duct leaks

Smart air
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Popular duct leaksPopular duct leaks

Mastic over tape
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South Carolina DuctsSouth Carolina Ducts

Creative duct work 
increasing energy 

use and decreasing 
comfort

Truss-n-duct applicationTrussTruss--nn--duct applicationduct application

Special kinky 
duct for reducing 

airflow?

Special kinky Special kinky 
duct for reducing duct for reducing 

airflow?airflow?
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Ducts and StuffDucts and Stuff

Wow Wow –– what a leakwhat a leak
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North Carolina DuctsNorth Carolina Ducts
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New Jersey DuctsNew Jersey Ducts

RA duct leaks
depressurizing insulation to ~1pa

Disconnected SA duct Disconnected SA duct 
over living roomover living room

New house in the country
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New Jersey Ducts New Jersey Ducts (cont)(cont)

Duct leaks only add to 
an already serious 

problem
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New York DuctsNew York Ducts

SA leak with 
homeowner repairs

RA leaks in basement
ooops…forgot to 

attach a duct or 2
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Warm Moist Air Coming InWarm Moist Air Coming In
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Texas DuctsTexas Ducts

1 of 2 additional a/c & 
window treatment…electric 

bills near $500/month

House at –6pa when 
central a/c operates…all 
because of disconnected 

duct in attic.
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Ceilings

Mfg Housing DamageMfg Housing Damage

WallsWalls Floors
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Light Light ––
Just A Little Off The TopJust A Little Off The Top
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Duct Leakage StatsDuct Leakage Stats

Florida Florida 
•• 50 all electric homes50 all electric homes
•• 13% total building 13% total building 

leakage in duct systemleakage in duct system
•• 17% savings17% savings
•• $200 cost $200 cost 

Typical: single story, slab Typical: single story, slab 
on grade, duct board on grade, duct board 
ducts in atticducts in attic
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Duct Leakage StatsDuct Leakage Stats

North CarolinaNorth Carolina
•• 5 Heat pump houses5 Heat pump houses
•• 15 % total house 15 % total house 

leakage in ductsleakage in ducts
•• 1010--13% savings13% savings
•• $200 repair$200 repair

Typical: two story house on Typical: two story house on 
crawlspace, metal & flex crawlspace, metal & flex 
duct system located in duct system located in 
both attic and both attic and 
crawlspacecrawlspace
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Duct Leakage StatsDuct Leakage Stats

CaliforniaCalifornia
•• 51 Heat pump houses51 Heat pump houses
•• 16 disconnects16 disconnects
•• 33 major leaks33 major leaks
•• 8% building leakage in 8% building leakage in 

ductsducts
•• 15% savings15% savings
•• $185 repair cost$185 repair cost

Typical: single story, Typical: single story, 
crawlspace, metal & flex crawlspace, metal & flex 
ducts in attic & crawlspaceducts in attic & crawlspace
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Duct Leakage StatsDuct Leakage Stats

ArkansasArkansas
•• 24 houses combination gas 24 houses combination gas 

(19) & (19) & heatpumpheatpump (5)(5)
•• 21 % total house leakage in 21 % total house leakage in 

duct systemduct system
•• 31 % savings for 31 % savings for heatpumpsheatpumps
•• 30 % savings for gas30 % savings for gas
•• $300 repair cost$300 repair cost

Typical: single story, basement Typical: single story, basement 
houses, metal & flex duct houses, metal & flex duct 
located in basement & attic.located in basement & attic.
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Causes of Duct LeaksCauses of Duct Leaks

Use of sealing materials Use of sealing materials 
which are not durable which are not durable 
over timeover time
Improper application of Improper application of 
sealing materialssealing materials
Building cavities used as Building cavities used as 
a ducta duct
Lack of duct supportLack of duct support

Failure to isolate plenum Failure to isolate plenum 
cavities from adjoining cavities from adjoining 
building structurebuilding structure
Exposure to UVExposure to UV
Rodent/human damageRodent/human damage
Poor design (diapered Poor design (diapered 
ductsducts
WorkmanshipWorkmanship
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Combustion RelatedCombustion Related
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Combustion Safety Problems
Caused by Depressurization of the Combustion Zone

Spillage
CAZ wrt Out
-5 pascals

Backdraft
CAZ wrt Out
-8 pascals

Incomplete Combustion
CAZ wrt Out
-15 pascals

Flame Rollout
CAZ wrt Out
-25 pascals

Normal Draft
CAZ wrt Out

0 pascal
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Canadian Study Canadian Study 
Depressurization LimitsDepressurization Limits11

1 Chimney Safety Users’ Manual: Procedures for Determining the Safety of Residential Chimneys; CMHC, 1988.

Chimney Chimney 
HeightHeight

Unlined Unlined 
ChimneyChimney

Lined or Lined or 
Insulated Insulated 
ChimneyChimney

Gas Furnace or DHWGas Furnace or DHW <14<14’’ 5 pa5 pa 5 pa5 pa
Gas Furnace or DHWGas Furnace or DHW 1414--2020’’ 5 pa5 pa 6 pa6 pa
Gas Furnace or DHWGas Furnace or DHW >20>20’’ 5 pa5 pa 7 pa7 pa
Oil Furnace or DHWOil Furnace or DHW <14<14’’ 4 pa4 pa 4 pa4 pa
Oil Furnace or DHWOil Furnace or DHW 1414--2020’’ 4 pa4 pa 5 pa5 pa
Oil Furnace or DHWOil Furnace or DHW >20>20’’ 4 pa4 pa 6 pa6 pa
FireplaceFireplace NANA 3 pa3 pa 4 pa4 pa
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Backdrafting inBackdrafting in
Mechanical RoomMechanical Room

Mechanical room Mechanical room 
depressurized by depressurized by 
return system return system 
leakageleakage

Building Science Corp
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Potential Failures by UAF Potential Failures by UAF 
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Failures Caused by UAF Failures Caused by UAF 

CO (carbon monoxide) poisoning & flame rollCO (carbon monoxide) poisoning & flame roll--out out 
from vented combustion devicesfrom vented combustion devices

Inhalation time and toxic symptoms developedConcentration of CO in air
The maximum allowable concentration for short term exposure0.0009%9 ppm
in a living area according to ASHRAE
The maximum allowable concentration for continuous exposure0.0035%35 ppm
in any 8-hour period, according to federal law.
Slight headache, tiredness, dizziness, nausea after 2-3 hours0.02%200 ppm*

Frontal headaches within 1-2 hours, life threatening after 30.04%400 ppm
hours, also maximum ppm in flue gas according to EPA and AGA
Dizziness, nausea and convulsions within 45 minutes. 0.08%800 ppm
Unconsciousness within 2 hours. Death within 2-3 hours.
Headache, dizziness and nausea within 20 minutes.  Death0.16%1600 ppm
within 1 hour.
Headache, dizziness and nausea within 5-10 minutes.  Death0.32%3200 ppm
within 30 minutes.
Headache, dizziness and nausea within 1-2 minutes.  Death0.64%6400 ppm
within 10-15 minutes.
Death within 1-3 minutes.1.28%12800 ppm

10000 ppm (parts per million) = 1% by volume.
*Maximum CO concentration for exposure at any time as prescribed by OSHA.  Effects can vary

significantly based on age, sex, weight, and overall state of health.
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And Then And Then 
therethere
areare

fireplacesfireplaces……
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Hearth Products AssociationHearth Products Association

Four Reasons Fireplaces SmokeFour Reasons Fireplaces Smoke
1.1. Cold ChimneyCold Chimney
2.2. Stack EffectStack Effect
3.3. Mechanical systemsMechanical systems
4.4. WindWind
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Air Distribution SystemAir Distribution System

Innovative systemInnovative system
Ductwork located Ductwork located 
inside of the building inside of the building 
envelope in the envelope in the 
dropped plenum (i.e. dropped plenum (i.e. 
not in vented attics, not in vented attics, 
exterior walls, exterior walls, 
attached garages)attached garages)

Building Science Corp
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A couple of OptionsA couple of Options
for duct systemsfor duct systems
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Interior Duct System Design, Interior Duct System Design, 
Construction, and PerformanceConstruction, and Performance

FSECFSEC
•• Janet Janet McIlvaineMcIlvaine, David Beal, Philip Fairey, David Beal, Philip Fairey

U.S. Dept of Energy Cooperative Agreement U.S. Dept of Energy Cooperative Agreement 
•• EsherEsher KwellerKweller, DOE , DOE 
•• Bill Bill HasslebacherHasslebacher, NETL, NETL

Research SupportResearch Support
•• Jim Cummings, Neil Moyer: FSECJim Cummings, Neil Moyer: FSEC
•• Bruce Bruce McKendryMcKendry: : WattsRightWattsRight
•• Jon Andrews: Brookhaven National LabJon Andrews: Brookhaven National Lab
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The Norm:The Norm:
Ducts in Unconditioned SpacesDucts in Unconditioned Spaces

Losses and Risks?Losses and Risks?
•• IAQ IssuesIAQ Issues
•• Durability LossesDurability Losses
•• Conductive gains/lossesConductive gains/losses
•• Duct Leakage Duct Leakage 

ConsequencesConsequences
•• Increased machine run time Increased machine run time 

•• Durability & CostDurability & Cost
•• Unplanned air exchangeUnplanned air exchange

•• Extreme thermal conditionsExtreme thermal conditions
•• Mold, Condensation, & RotMold, Condensation, & Rot
•• Allergens & IrritantsAllergens & Irritants
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Reducing the Impact of Reducing the Impact of 
Ducts in Unconditioned SpacesDucts in Unconditioned Spaces

Sealed and Insulated Ducts: continuous Sealed and Insulated Ducts: continuous 
thermal barrier and sealed with mastic thermal barrier and sealed with mastic 
and mesh and mesh including the return plenumincluding the return plenum..

Unvented Attics and Crawlspaces Unvented Attics and Crawlspaces ––
move the air and thermal barriers to the move the air and thermal barriers to the 
other side of the air distribution systemother side of the air distribution system

Interior Duct Systems Interior Duct Systems –– move the air move the air 
distribution system to the inside of the distribution system to the inside of the 
househouse’’s thermal and air barriers.s thermal and air barriers.
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Interior Ducts Interior Ducts -- SchematicSchematic
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Interior Duct Chase:Interior Duct Chase:
Air Barrier in PlaceAir Barrier in Place
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Interior Ducts Interior Ducts -- Schematic DesignSchematic Design
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Texas Houses
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As 
Built Retrofit: 36% 

Improvement

Measured Duct Leakage to/from Unconditioned Spaces
   Conditioned Area of the HouseQn =

Target for Duct System Leakage
Substantially Leak Free  = 3%
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Florida Houses
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Substantially Leak Free  = 3%
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Savings and RatingsSavings and Ratings

North Carolina Houses
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Unconditioned Ave=6.8%

Conditioned Ave=4.0%

Measured Duct Leakage to/from Unconditioned Spaces
   Conditioned Area of the HouseQn =

Target for Duct System Leakage
Substantially Leak Free  = 3%

North Carolina Houses: 1014 sq ftNorth Carolina Houses: 1014 sq ft
5 with Ducts in Crawl Space 5 with Ducts in Crawl Space 
•• Average loss of air 6.8%Average loss of air 6.8%
•• 68.9 CFM25out68.9 CFM25out
•• Annual Est. Energy Cost = $1099Annual Est. Energy Cost = $1099
•• HERS Rating 82.3HERS Rating 82.3

Ducts in Conditioned Space with Ducts in Conditioned Space with 
QnQn = 4% (average)= 4% (average)
•• Average loss of air 4%Average loss of air 4%
•• 40.64 CFM25out40.64 CFM25out
•• Annual Est. Energy Cost = $1013Annual Est. Energy Cost = $1013
•• HERS Rating 85.1HERS Rating 85.1

Estimated Annual Savings = $86Estimated Annual Savings = $86
HERS Rating Improvement = 3.2HERS Rating Improvement = 3.2
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Cost EffectivenessCost Effectiveness

Example Economics from North Carolina HousesExample Economics from North Carolina Houses
•• $0 $0 No incremental cost for duct installationNo incremental cost for duct installation
•• +$200+$200 Drywall for miscellaneous air barriersDrywall for miscellaneous air barriers
•• $0$0 Ceiling insulation will be thermal barrierCeiling insulation will be thermal barrier
•• +$350+$350 Labor + materials to install and seal air barrierLabor + materials to install and seal air barrier
•• -- $250$250 ~1/2 ton reduction in heating/cooling~1/2 ton reduction in heating/cooling
•• $300$300 FIRST COSTFIRST COST

Annual Savings = $86Annual Savings = $86
Simple payback $300/$80 = 3.75 yearsSimple payback $300/$80 = 3.75 years
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Limitations and ApplicabilityLimitations and Applicability

Excessive cost: $3,000 for Excessive cost: $3,000 for 
modified trusses and run outs modified trusses and run outs 
$3000/$120 = not cost effective $3000/$120 = not cost effective 
based on energy savingsbased on energy savings
Lesson: Learn from othersLesson: Learn from others’’
mistakes mistakes 
Applicability: New construction, Applicability: New construction, 
renovation, remodeling.renovation, remodeling.
Limitations: Requires advance Limitations: Requires advance 
planning, excellent site planning, excellent site 
supervision, and group effort supervision, and group effort 
among sub contractors.among sub contractors.
Savings: Estimated $80Savings: Estimated $80--$120 $120 
annually; no measured data. annually; no measured data. 

Modified TrussesModified Trusses
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Problems Identified During Testing Problems Identified During Testing 

Discontinuous Air Barrier: Discontinuous Air Barrier: 
•• Leaky chasesLeaky chases

•• Adjacent interior wallsAdjacent interior walls
•• Drywall to top plate Drywall to top plate 
•• Electrical and plumbing Electrical and plumbing 

penetrationspenetrations
•• Unsealed gap between chase Unsealed gap between chase 

walls and ceiling drywall (Attic walls and ceiling drywall (Attic 
furfur--up only)up only)

•• Building cavities used as Building cavities used as 
returns and/or suppliesreturns and/or supplies
•• Leak to attic Leak to attic 
•• Leak to exteriorLeak to exterior
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Fur Up Chase in Rafter Frame AtticFur Up Chase in Rafter Frame Attic

Problems:Problems:
•• Platform Return Platform Return 

•• Not sealed from adjacent interior wallsNot sealed from adjacent interior walls
•• Attic FurAttic Fur--upup

•• Holes from other tradesHoles from other trades
•• No connection to drywall ceilingNo connection to drywall ceiling
•• Missing insulation Missing insulation 
•• Trade CoordinationTrade Coordination

•• Plumbing, electrical, alarm, and phone Plumbing, electrical, alarm, and phone 
installers view chase as dropped ceilinginstallers view chase as dropped ceiling

•• Drill holes for pipe and wiring and donDrill holes for pipe and wiring and don’’t seal.t seal.

Solution: Solution: 
•• Add blocking between bottom of chase wall Add blocking between bottom of chase wall 

and ceiling drywalland ceiling drywall
•• Spray foam on chase walls and top of AHU Spray foam on chase walls and top of AHU 

ClosetCloset
Result:Result:
•• 36% Reduction in CFM25out36% Reduction in CFM25out
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Recommendations Recommendations ––
Before ConstructionBefore Construction

DesignDesign
•• Completely think through the construction during designCompletely think through the construction during design
•• Make the path of the chase as simple as possibleMake the path of the chase as simple as possible
•• Avoid miscellaneous framing under the trussesAvoid miscellaneous framing under the trusses
•• Take advantage of space above cabinets and tops of closetsTake advantage of space above cabinets and tops of closets
•• Do not locate supply registers above doorsDo not locate supply registers above doors
•• Show the chase on at least the dimensional, mechanical, and framShow the chase on at least the dimensional, mechanical, and framing plansing plans
•• Provide a detailed section indicating materials and sealant locaProvide a detailed section indicating materials and sealant locationstions

LogisticsLogistics
•• Have air barrier material on site when neededHave air barrier material on site when needed
•• Mark position of door framing on chase walls before framing out Mark position of door framing on chase walls before framing out the bottom the bottom ––

allow for floor finish and chase structureallow for floor finish and chase structure
Trade CoordinationTrade Coordination
•• Communicate the intent and location of the chase to all trades aCommunicate the intent and location of the chase to all trades affected by ffected by 

the chasethe chase
•• Identify the chase on all plansIdentify the chase on all plans
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Recommendations Recommendations ––
During ConstructionDuring Construction

OnOn--site Coordination of Tradessite Coordination of Trades
•• GC level supervisionGC level supervision
•• Site Communication (color codes, symbols) Site Communication (color codes, symbols) 

•• Post drawing of the detail for referencePost drawing of the detail for reference
•• Mark location of chase at the bottom plate Mark location of chase at the bottom plate 
•• Mark supply registers on chase wallsMark supply registers on chase walls

•• Post M/E/P inspection Post M/E/P inspection ““seal upseal up””
•• He who drills it, seals it.He who drills it, seals it.

Seal the top of the chase to the wallsSeal the top of the chase to the walls of the chase as if it were a of the chase as if it were a 
ceiling to interior wallsceiling to interior walls
Avoid Avoid unductedunducted returnsreturns -- Seal nonSeal non--ducted plenums with masticducted plenums with mastic

Detailed design and construction guidelines available, contact:Detailed design and construction guidelines available, contact:
•• Janet McIlvaine Janet McIlvaine 321321--638638--14341434 janet@fsec.ucf.edujanet@fsec.ucf.edu
•• David BealDavid Beal 321321--638638--14331433 david@fsec.ucf.edudavid@fsec.ucf.edu
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Attention to detailAttention to detail……

Ducts are contained in 
redesigned cavities that keep 
all the ducts out of the attic

This increases 
performance and 
improves attic insulation 
coverage
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Attention to detailAttention to detail……

The finished product now 
has added value and 
improved performance
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““ConditionedConditioned”” SpaceSpace

•Equipment
•Storage

•Future expansion
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Hoak HouseHoak House

4,250 square foot home in Orlando completed in February 2001 uses 2.5 ton A/C
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Sealing materialsSealing materials
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GOOD DUCTS GOOD DUCTS –– S.T.I.RS.T.I.R
(Sealed Tight & Insulated Right)(Sealed Tight & Insulated Right)

Closure System ApplicationClosure System Application
•• Closure products shall be applied to the air barriers to Closure products shall be applied to the air barriers to 

form a form a continuous air barriercontinuous air barrier..
Access To SealAccess To Seal
•• Sufficient space shall be provided adjacent to all Sufficient space shall be provided adjacent to all 

mechanical components to assure mechanical components to assure adequate accessadequate access for for 
(1) construction and sealing and (2) cleaning and (1) construction and sealing and (2) cleaning and 
maintenance.maintenance.

Receiving Surface PreparationReceiving Surface Preparation
•• The surfaces shall be The surfaces shall be clean and dryclean and dry.  Dust, dirt, oil, .  Dust, dirt, oil, 

grease, moisture, or other substances should shall be grease, moisture, or other substances should shall be 
removed.removed.
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Good Ducts Good Ducts –– (cont.)(cont.)

Mechanical FasteningMechanical Fastening
•• All joints between sections of air ducts & plenums, All joints between sections of air ducts & plenums, 

intermediate & terminal fittings & other components intermediate & terminal fittings & other components 
fastened to secure sections fastened to secure sections independentlyindependently of the of the 
closure system.closure system.

•• Approved attachments includeApproved attachments include……
•• Fibrous glass duct Fibrous glass duct -- clinching clinching staplesstaples
•• Flexible duct Flexible duct -- drawbandsdrawbands
•• Sheet metal duct Sheet metal duct -- screws, rivets, welds, interlocking jointsscrews, rivets, welds, interlocking joints
•• Metal to fibrous glass duct Metal to fibrous glass duct -- bend taps or screw taps & flangesbend taps or screw taps & flanges
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Good Ducts Good Ducts –– (cont.)(cont.)

Closure ProductsClosure Products
•• Any material or system of materials may be used as Any material or system of materials may be used as 

an air barrier if the following requirements are met:an air barrier if the following requirements are met:
•• Flame spreadFlame spread rating < 25 without evidence of continued rating < 25 without evidence of continued 

progressive combustion and a smoke development rating < progressive combustion and a smoke development rating < 
50 when in the final dry state.  (50 when in the final dry state.  (Class I sealantClass I sealant))

•• Must be Must be CONTINUOUSCONTINUOUS..
•• Must be able to Must be able to WITHSTAND the air pressureWITHSTAND the air pressure loading loading 

which act on it which act on it ---- both negative and positive.both negative and positive.
•• Must be Must be IMPERMEABLE IMPERMEABLE to the passage of air.to the passage of air.
•• Must be adequately stiff or Must be adequately stiff or RIGID.RIGID.
•• Must be Must be DURABLEDURABLE over the service life of the system.over the service life of the system.
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Good Ducts Good Ducts –– (cont.)(cont.)

DefinitionsDefinitions
•• Seal(ingSeal(ing): The use of welds, mastics, ): The use of welds, mastics, 

mastic+embedded fabric, adhesives, caulking, mastic+embedded fabric, adhesives, caulking, 
gaskets, pressure sensitive tapes, heat activated gaskets, pressure sensitive tapes, heat activated 
tapes, or combination, to close cracks, joints, tapes, or combination, to close cracks, joints, 
seams and openings in the air barrier.seams and openings in the air barrier.

•• Air Barrier: A material which impedes or restricts Air Barrier: A material which impedes or restricts 
the free movement of air.the free movement of air.
•• Fibrous glass duct Fibrous glass duct -- the the foil claddingfoil cladding
•• Flexible nonFlexible non--metal duct metal duct -- the the nonnon--porous coreporous core
•• Sheet metal duct Sheet metal duct -- metalmetal in contact with air streamin contact with air stream
•• Air handler units Air handler units -- metalmetal in contact with air streamin contact with air stream
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AerosealAeroseal moviemovie
The duct sealing process:The duct sealing process:
To start the To start the AerosealAeroseal duct sealing process, all room duct sealing process, all room 

ceiling or floor registers are replaced with foam ceiling or floor registers are replaced with foam 
plugs.plugs.

A small access hole is cut into the supply or return air A small access hole is cut into the supply or return air 
plenum and a temporary collar is attached. The air plenum and a temporary collar is attached. The air 
conditioning indoor coil, fan, and furnace are conditioning indoor coil, fan, and furnace are 
temporarily blocked with a foam plug to avoid the temporarily blocked with a foam plug to avoid the 
entrance of any sealing particles into this entrance of any sealing particles into this 
equipment. equipment. 

Once the system is properly sealed the patented Once the system is properly sealed the patented 
injection machine is connected to the air duct injection machine is connected to the air duct 
system using a flexible plastic tube.system using a flexible plastic tube.

The exclusive The exclusive AerosealAeroseal duct sealing system injects duct sealing system injects 
adhesive particles into the air duct system. The adhesive particles into the air duct system. The 
particles travel through the air duct system seeking particles travel through the air duct system seeking 
holes and cracks that are located throughout the holes and cracks that are located throughout the 
ductwork. The adhesive duct sealing particles ductwork. The adhesive duct sealing particles 
attach directly onto the edges of any hole and attach directly onto the edges of any hole and 
crack effectively sealing it without coating the crack effectively sealing it without coating the 
inside of the ductwork.inside of the ductwork.

http://www.aeroseal.com/index.html
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Plan for a Successful Duct SystemPlan for a Successful Duct System

11--Must be FUNMust be FUN
•• Financially soundFinancially sound
•• Undoubtedly rightUndoubtedly right
•• Notably rewardingNotably rewarding

22--Must save livesMust save lives
33--Must save buildingsMust save buildings
44--Must save money / Must save money / 
comfortcomfort
55--Must be done right Must be done right 
the 1st timethe 1st time
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Building Science Corp
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NOTNOT
Duct Tape!Duct Tape!

Building Science Corp
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Feds Spy On Duct TapeFeds Spy On Duct Tape

http://epb1.lbl.gov/EPB/ducts/
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Dr. Duct Dr. Duct akaaka Max ShermanMax Sherman

The accelerated-aging rig simulates 
realistic conditions by running the 
air at about 100 Pascals. Each duct 
sample contains a hard-to-seal 
joint: finger-jointed sheet-metal duct 
joining a stepped transition, typical 
of how ducts join plenums. Different 
duct sealants have very different 
longevities under these conditions.

http://epb1.lbl.gov/EPB/ducts/ducttape/index.html
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And the winner isAnd the winner is……

Mastic has performed very Mastic has performed very 
well in the aging rig, with well in the aging rig, with 
no noticeable increase in no noticeable increase in 
leakage over time.leakage over time.

Duct tape can form a good 
seal--initially. But under 
the challenging conditions 
of the aging rig, it quickly 
fails.
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Aging testAging test

Duct Tape Failures

# of Tests Sealant Type Approximate Duration

Aging Test

8 5 different grades of duct tape 7 days, failed

3 181B-FX-approved duct tape 10 days, failed

1 181B-FX-approved duct tape 3 months

1 15-mil foil-backed butyl tape 3 months

1 Aerosol sealant 3 months

1 181A-M- and 181B-M-approved mastic 3 months

1 181A-P-approved foil tape 3 months

1 181A-P- and 181B-FX-approved foil tape 1 month

1 Packing tape 3 months

1 181B-FX-approved packing tape 1 month

Grey bars denote failed samples
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A couple more testsA couple more tests

Baking Test

5 3 different grades of duct tape 34 days, failed

1 181B-FX-approved duct tape 60 days, failed

2 Duct tape 4 months

3 181B-FX-approved duct tape 4 months

1 Packing tape 4 months

1 181A-P-approved foil tape 4 months

1 Aerosol sealant 4 months

Cycling Test

4 Aerosol sealant under pressure cycling only 2 years

4 Aerosol sealant with heat and pressure cycling 2 years

Grey bars denote failed samples
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Where to Look for Leaky DuctsWhere to Look for Leaky Ducts
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Duct Repair In ProgressDuct Repair In Progress

Mastic
Use a UL 181A-M and UL 181 B-M 
Listed mastic designed for the type 
of duct being installed or repaired. 
Mastic can be applied by gloved 
hand, brush, trowel or caulking 
gun. Insulation can be installed 
over mastic that is still wet.
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Plan for Successful Duct SystemPlan for Successful Duct System

The only way 
to know that 
your ducts 

are tight
TEST’em!

The only way 
to know that 
your ducts 

are tight
TEST’em!
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Diagnostics Diagnostics –– some toolssome tools
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The pressure PanThe pressure Pan
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A few duct testersA few duct testers

Energy ConservatoryEnergy Conservatory

RetrotecRetrotec
McGillMcGill

InfiltecInfiltec
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Duct Airtightness – Total

Duct Tester Assembly
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Duct Airtightness Duct Airtightness –– PrepPrep

Air handler unit (Air handler unit (ahuahu) off ) off 
& remove filters.& remove filters.
Attach tester to either Attach tester to either 
the the ahuahu cabinet or the cabinet or the 
largest & closest return largest & closest return 
to the to the ahuahu..
Seal off all supply Seal off all supply 
registers and return registers and return 
grills.grills.
Close outside air ductsClose outside air ducts
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Duct Airtightness –Leakage Out

Duct Tester Assembly
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Duct Airtightness Duct Airtightness –– OutOut

Depressurize return duct Depressurize return duct 
to 25 pascals wrt outside.  to 25 pascals wrt outside.  

(0 pascals wrt house)(0 pascals wrt house)

If supply duct pressure < If supply duct pressure < 
22 pascals, then take 22 pascals, then take 
supply to 25 pascals & supply to 25 pascals & 
average the flows.average the flows.
CFM25out is flow required CFM25out is flow required 
to depressurize ducts to to depressurize ducts to 
25 pascals wrt outside.25 pascals wrt outside.
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Duct testing: Duct testing: In constructionIn construction
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A fewA few
reference materialsreference materials
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http://www.eere.energy.gov/
http://www.eere.energy.gov/buildings/
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D U C T I N S T A L L A T I O N P R I N C I P L E SD U C T I N S T A L L A T I O N P R I N C I P L E S

The objectives of a properly designed and installed duct The objectives of a properly designed and installed duct 
system are occupant comfort, proper air distribution, system are occupant comfort, proper air distribution, 
economical heating and cooling system operation, and economical heating and cooling system operation, and 
economical duct installation. Such a duct system is one economical duct installation. Such a duct system is one 
thatthat……

Provides conditioned air to meet all room heating and Provides conditioned air to meet all room heating and 
cooling loads.cooling loads.
Ensures that the pressure drop across the air handler is Ensures that the pressure drop across the air handler is 
within manufacturer and design specifications.within manufacturer and design specifications.
Provides proper air flow.Provides proper air flow.
Prevents air from entering the house or duct system Prevents air from entering the house or duct system 
from polluted zones.from polluted zones.
Maintains a neutral pressure in the house by having Maintains a neutral pressure in the house by having 
balanced air flows between the supply and return balanced air flows between the supply and return 
systems.systems.
Minimizes duct air temperature gains or losses between Minimizes duct air temperature gains or losses between 
the air handler and supply outlets, and between the the air handler and supply outlets, and between the 
return register and air handler.return register and air handler.

http://www.eere.energy.gov/buildings/
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Thank You

But they that wait upon the LORD shall renew [their] strength; tBut they that wait upon the LORD shall renew [their] strength; they shall mount up with hey shall mount up with 
wings as eagles; they shall run, and not be weary; [and] they shwings as eagles; they shall run, and not be weary; [and] they shall walk, and not faint. all walk, and not faint. 

Isaiah 40:31Isaiah 40:31
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