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Purpose of this class

Introduction to duct sealing & testing
requirements for the 2009 WSEC.

Basic understanding of the purpose of duct
sealing & testing.

Discussion of benefits of moving ducts to the
Inside.
Note: this class does not provide qualification

for ENERGY STAR, PTCS, tax credits or
other beyond code programs.




Why Do We Seal Ducts?

Health &
Safety

Comfort

Energy
Savings

More Durable
Buildings




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




Duct System Supply Leakage



Where Is the air coming from?



Duct System Return Leakage in Heating Season
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Duct System Return Leakage in Cooling Season
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Leakage & Energy Loss

The hole needs to be connected to the outside

Heat loss is proportional to temperature and pressure
differences

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

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

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



System Deficiencies

Hole at Dovetall
Connection




Unsealed
Dovetall
Connections




Large hole where
down drafting
furnace connects ti
supply plenum







Terminology

CFM: Cubic Feet per Minute
Pa: Pascals

Conditioned Floor Area (CFA):. Square
footage of all heated areas

Manometer: Digital pressure reading device

Duct Tester: Equipment used to pressurize
ducts

Blower Door: Equipment used to pressurize
(or depressurize) a structure




Airflow Basics

Airflow Requires +1 ‘

A Driving force < 9
(pressure or temperature

difference)
A A hole

Air moves from High to Low
g Pl- P2 DP
pressure areas

Airflow © Hole size x DP



Alr In = Air out




What does the code require?

Air sealing of all joints & seams on
all ducts, air handlers, and filter
boxes (See IMC 603.9 or IRC M1601.4).

Duct testing performed &
permanently documented.
AS1 gned affi davi
responsibility) %
ATest results must be recorded on
certificate for new construction
(bui l der 6s responsibility)




Duct Testing

Detalls
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What a duct tester tells us

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

CEM,¢ Is an aggregation of all of the holes
throughout the entire duct systemit hat 0 s
Alt doesnot tell us wher

Alt doesnot tell us how
normal operating conditions.

A WIt hout a bl ower door ,
of the holes are connected to the outside.



Two Duct Test Options:

Total duct leakage Duct leakage to the

measures leakage outdoors measures
to both indoors & effective duct leakaqge
outdoors to the outside

Combines a blower
door with the duct
blower

Both tests provide Cubic Feet per Minute (CFM)
duct leakage numbers



Duct Testing Standards:
At Rough-In

Total leakage O 6 cfm per 10

of conditioned floor area @ 25 Pa for a
complete system

Total | eakage O 4 cf m

of conditioned floor area @ 25 Pa if air
handler has not been installed




Duct TestingStandards:
Post Construction

Totall eak age t est : O
of conditioned floor area @ 25 Pa

Leakage to exterior test: O 6 pef 100 sf
of conditioned floor area @ 25 Pa




Examples:

Total leakage
A House size: 2240 Ft?

A 2240 X .08 =179 CFM maximum

Leakage to exterior (requires a blower door)

A House size: 2240 Ft2

A 2240 X .06 =134 CFM maximum



Resources for Standard and Testine

Energy Code WASHINGTON STATE UNIVERSITY
:

u [’ P oor i s:-:rsn'.\m-lminmp

Duct Leakage Affidavit
Permit #:

House address or lot number:

City: Zp:
Cond. Floor Area {ft’) Source (circle one): Plans Estimated Measured

[ Duct tightness testing is not required for this residence per exceptions listed at the end of this decument

Duct testing Calculator (New Construction)

At Rough-in ﬁ'otal Leakage)

Air Handler in conditioned space? (] yes [ no Air Handler present during test? [ yes (1 no
Circle Test Method: Leakage to Outside Total Leakage

Maximum duct leakage:

Post Construction, total duct leakage: (floorareax 08)=_ CFM@25Pa

Post Construction, leakage to outdoors: {floor area x 06) = CFM@25 Pa

Rough-In, total duct leakage with air handler installed: (floor area x 06) = CFM@25 Pa
Rough-In, total duct leakage with air handler not installed: (floor areax 04)=__ CFM@25Pa
Test Result: CFM@25Pa

Ring (circle one if applicable) Open 1 2 3

Duct Tester Location: Pressure Tap Location:

| certify that these duct leakage rates are accurate and determined using standard duct testing protocol.

Company Name: Technician:

Technician Signature: Date: Phone Number:

CFA of standard® Calculated | Test’
Home TS Target CFM 35
Air Handler Present < 6 CFM,; per 100 sf of CFA
Air Handler not Present <4 CFM,5 per 100 sf of CFA
Post Construction
CFA of b Calculated | Test’
Home andar Target CFM 5
Air Handler P it
" Handler Fresen <8 CFM,5 per 100 sf of CFA
(Total Leakage)
A (el ezt < 6 CFM,; per 100 sf of CFA
(Leakage to Exterior)
Air Handler not Present < 4 CFM,; per 100 sf of CFA
1. Test results must comply with one of the Standards options.
2. Test CFM,; must be equal to or less than the calculated target.
Air Leakage testing Calculator (Blower Door Test)
Standard e Tested CFM;, Test Result
Home
0.00030 SLA
((CFM.,X 0.055) / (CFA X 144))

Washington State Energy Code reference:
503.10.2 Sealing_ Al ducts, air handlers, fiter boxes, and buikding cavties used as ducts shall be sealed_ Joints and s=ams shall comply
with Section M1501.3 of the internafional Residential Code or 603.9 of the infernational Mechanical Gode. Dust tghiness testing shall be
conducted to verffy that the ducts are sealed. A signed affidavit documenting the test results shall be provided to the jurisdicton having
authorty by the tasting agent. When required by the building official, the test shall be conducted in the presence of Gepartment staff
Exceptions: 1. Duct tightness test is not required i the air handler and all ducts are located within condiioned space

2 Duct testing is not required if the furnace is a nendirect vent type combustion appliance installed in an unconditioned space.
A manimum of six fest of connected ductwork in the unconditioned space is alowed. All additional supply and returm ducts
shall be within the conditioned space. Ducts outside the conditioned space shall be sealed with 3 mastic type duct sealant and
insulated on the exterior with R-8 msulation for above grade ducts and R-5 water resistant insulation when within 3 slab or

Duct Testing Affidavit

Glossary

Rough-In: After installation of the complete air distribution system but before installation of insulation and sheet
rock. Allows for access to all duct seams and connections for re-evaluation of seal integrity if standard is not met in
intitial test,

Post Construction: At or near final inspection. The home must be complete enough to pressurize the home to 25
pa.

Total Leakage: Aggregation of the entire systems duct leakage in a duct test.

Leakage to Exterior: Aggregation of all duct system leaks to the exterior of the CFA in a duct test.

CFA: Conditioned floor area

CFM,s: Cubic feet per minute of air leakage at 25 pascals of pressure

CFMc,: Cubic feet per minute of air leakage at 50 pascals of pressure

Pascal (pa): Unit of pressure

SLA: Specific leakage area

Test Result Calculator



Duct Testing Standards

Exceptions:
Duct tightness test is not required if

A The air handler and all ducts are
located within conditioned space.

or

A The furnace Is a non-condensing
a
S

ppliance in an unconditioned
nace with a maximum of 6 feet
of ductwork in the unconditioned
space*.




Exception Detall:

The goal Is to get condensing equipment
Inside the conditioned space.

The code makes an allowance for non-
condensing equipment because It Is such a
large portion of the market.

A naturally drafted appliance installed inside
with combustion air is not in the conditioned
space anymore. Mechanical room must then
be insulated.




Original
Duck
Blaster




Necessary Equipment

Duct Tester

Manometer

Register blocks
Oor nmas

fan & rings




Set up

Connect duct tester to
furnace cabinet or return

grill
Close/seal outside
ventilation air openings

Block (seal) all registers
Remove furnace filter
nsert static pressure tap
Program Manometer
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1. Insert Static Probe Iinto duct
2. Point toward air flow direction




Bent tubing Is

NOT a Static Pressure Tag




Pressure meter seup: detalls

Meters measurepressuresonly

Most meters will convertpressures into
flow rate

Attention to meter detalls Is critical:
Garbage in = garbage out™ |
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