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Purpose of this class

� Introduction to duct sealing requirements for 
the WSEC, effective 7/1/2010.

� Basic understanding of the purpose of duct 
sealing.

� Discussion benefits of moving ducts to the 
inside.

Note: this class does not provide qualification 
for Energy Star, tax credits, or other beyond 

code programs.



Why Do We Seal Ducts?

� Health & 
Safety 

� Comfort
� Energy 

Savings
� More Durable 

Buildings
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Implications of leaky ducts

� Leaky ducts typically raise heating and 
cooling costs 20% - 40%

� This figure may double if the ducts are not 
insulated

� A conservative estimate is ducts waste over 
$10 billion in energy in SFR’s alone
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Where is the air coming from?
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Backdrafting Potential
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Duct System Return Leakage in Heating Season
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Unbalanced System
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Return Air Pathway

Balanced System



System Deficiencies

Hole at Dovetail 
Connection



Large Hole 

Unsealed 
Dovetail 

Connections 
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Holes 



Some Leaks Are More 
Important

� The hole needs to be connected to the outside
� Heat loss is proportional to temperature and pressure 

differences
� Energy loss = Volume of lost air x Temperature difference
� Volume air lost = size of the hole x Pressure difference

� Holes that see high pressures and high temperature 
differences are most important for energy savings

� Heating Climates this is the supply side near the air 
handler

� Cooling climates this is the return side near the air 
handler



What does the code require?

� Air sealing of all joints & seams on 
all ducts, air handlers, filter boxes & 
bldg cavities used as ducts
� Duct testing performed & 
permanently documented.

� Test results must be recorded on 
certificate attached to door of 
electrical service panel 
� Signed affidavit presented to 
building inspector



Terminology

� CFM: Cubic Feet per Minute

� Pa: Pascals 
� Conditioned Floor Area: Square footage of all 

heated areas (not footprint of the house)
� Manometer: Digital pressure reading device
� Duct Blaster: Equipment used to pressurize 

(or depressurize) ducts
� Blower Door: Equipment used to pressurize 

(or depressurize) a structure



Duct Testing Standards   (Post Construction)

� Total leakage � 8cfm per 100sf of 
conditioned floor area @ 25 Pa

� Leakage to exterior � 6cfm (cubic feet/ min.) per 
100sf of conditioned floor area @ 25 Pa



Example:

� Total leakage
� House size: 2240 Ft2

� 2240 X .08 = 179 CFM

� Leakage to exterior (requires a blower door)
� 2240 X .06 = 134 CFM



Duct Testing Standards     (At Rough-In)

� Total leakage � 6cfm per 100sf of conditioned 
floor area @ 25 Pa for a complete system

� Total leakage � 4cfm per 100sf of conditioned 
floor area @ 25 Pa if air handler has not been 
installed



Duct Testing Standards            

� Exceptions:
� Duct tightness test 

is not required if 
the air handler 
and all ducts are 
located within 
conditioned 
space.



Necessary Equipment

� Duct Blaster (or 
equivalent)

� Manometer

� Register blocks 
or tape



Airflow Basics

� Airflow Requires
� Driving force (pressure 

or temperature 
difference)

� A hole

� Air moves from High to 
low pressure areas

P1

+
P2

-

P1- P2=D P

Airflow » Holesize x DP



Air in = Air out

Perfect Duct

1 cfm
(exfiltration)

1 cfm
(infiltration)

1 
cf

m

Perfect
Duct

System

1 cfm



What we do when we test ducts
1. Use fan to bring 

duct system to a 
specified pressure 
(DP) – in this case, 
25 Pa

2. Measure the fan 
pressure, then 
convert to CFM25

OR

3. Use conversion 
feature to 
determine CFM25

DP



What a duct tester tells us

� Airflow in = airflow out, so flow through fan = flow 
through leaks in system.

� CFM25 is an aggregation of all of the holes 
throughout the entire duct system – that’s all!
� It doesn’t tell us where to find the holes
� It doesn’t tell us how much the ducts leak under 

normal operating conditions.
� Without a blower door, it doesn’t tell us how much 

of the holes are connected to the outside.



Set up

� Connect Duct 
Blaster to 
furnace 
cabinet or 
return grill 

� Block (seal) 
registers

� Remove 
furnace filter



Set up

� Pressurize 
ducts to 25 
Pascals

� Read and 
record CFM 
rate



Potential code changes

� Installation of ducts in exterior walls, floors, or 
ceilings shall not displace required insulation.

� Building cavities may not be used as ducts.

� Duct testing required when replacing a 
furnace



Exceptions for duct sealing

� Any duct or building cavity within the 
conditioned space

� UL 181A listed tapes used with listed 
fiberglass ducts*

� UL 181B listed tapes used with flex ducts*
� Sealing of stud bays and joist cavities can be 

done with GWB, tape, and mud

*Must be installed in accordance with the listing



Duct Tape

� Duct tape may be used if:
� Installed in accordance with mfg’s installation 

instructions
� Must contain detailed info specific to 

application on ducts
� Info must contain approved duct materials  

and surface cleaning requirements

Please let us know if you find this 
information from any manufacturer!



How to pass the test (or fail it)























































Don’t do this!













Residential duct insulation

� Attics, crawl spaces, garages require R-8

� In slabs or underground require R-5

� On a roof or exterior of a building require R-8 
and a weatherproof barrier



Vapor barriers on cooling ducts?

� Required when the mean dewpoint
temperature in June, July, and August 
exceeds 60o F

� Although a code requirement, this does not 
happen in Washington

The closest is Olympia at 52o



Duct liner

� Typical duct liner 
requires 2 inches to 
meet code

� Most duct liner is R-4 
per inch



What is a contractor’s benefit from 
sealing ducts?
� You meet code requirements – less hassle 

from inspectors
� You gain a marketing advantage

� The efficiency of the furnace is actually what 
it is stated as.

� Otherwise, with 20% duct leakage your 92% 
high efficiency furnace becomes 72%

� Explain to homeowner the benefits



Other issues from leaky ducts

� Leaky ducts draw air from their immediate 
environment and distribute them throughout 
the house
� Dust, pollen and other airborne particles
� Humid air which may cause condensation, 

mold and mildew
� Vapors from toxic materials and vehicle 

exhaust
� Soil gasses, i.e. radon



A better way

� Move the ducts inside the structure!



Habitat for Humanity

First WA Energy Star

All Duct Inside

1000 FT2

All Electric < $40/month





Ducts in Dropped Ceiling in Hall



After Drywall



Air Handler Inside

Supply Register
In Wall



Dropped Soffet with 
Duct in Bathroom



Vancouver Demonstration
Duct Between Floors







Air Handler
Inside by 
Extending 
Conditioned
Space to 
Old Location
in Garage



Ducts between floors High efficiency furnace 
inside the structure


