












Desired Outcome:

Objective(s):

Unsafe Safe

2.0100.1b - Hand protection
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2.0100.1c ira
Desired Outcome:

Specification(s):

Objective(s):

Unsafe
Best Practice

2.0100.1c - Respiratory protection
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2.0100.1d - Electrical Safety
Desired Outcome:

Specification(s):

Objective(s):

Unsafe

2.0100.1d - Electrical safety
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2.0100.1e - Carbon Monoxide (CO)
Desired Outcome:

Specification(s):

Objective(s):

Unsafe Best Practice

Tools: Materials:

2.0100.1e - Carbon monoxide (CO)
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2.0100.1f
Desired Outcome:

Specification(s):

Objective(s):

Before After

2.0100.1f - Protective clothing
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2.0100.1g
Desired Outcome:

Specification(s):

Objective(s):

After

2.0100.1g - Confined space safety
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2.0100.1g - Confined pace afety
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2.0100.1h
Desired Outcome:

Specification(s):

Objective(s):

2.0100.1h - Power tool safety
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2.0100.1j - Ergonomic Safety
Desired Outcome:

Specification(s):

Objective(s):

Unsafe Best Practice

2.0100.1j - Ergonomic safety
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2.0100.1m - Heat and Thermal Stress

2.0100.2k - Heat and thermal stress

 
WA State Department of Commerce

Revised 6/29/16Revised 6/26/17 BACK TO TOP
WA State Department of Commerce

Revised 5/15/18Revised 2/25/19



2.0100.1p
Desired Outcome:

Specification(s):

Objective(s):

Tools: Materials:

2.0100.1p - Lead paint assessment
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2.0104.1b
Desired Outcome:

Specification(s):

Objective(s):

Before After

2.0104.1b - Vermiculite
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2.0104.1b - Vermiculite
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2.0105.1c
Desired Outcome:

Specification(s):

Objective(s):

Before After

Tools:

2.0105.1c - Raw fuel
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2.0105.2c
Desired Outcome:

Specification(s):

Objective(s):

Unsafe

2.0105.2c - Asbestos
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2.0105.2b
Desired Outcome:

Specification(s):
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Unsafe Unsafe

2.0105.2b - Mercury
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4.1005.2d, 4.1301.1d, 4.1103.1b
Desired Outcome:

Specification(s):

        Objective(s):

     Best Practice
B   Best Practice

Onsite cumentation
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Appendix E 

Occupant Education>Forced Air systems 
Single-Family Homes 

Title Specification(s) Objective(s) 

5.3003.7a 
Basic operation  

Basic operation of the equipment will 
be explained to the occupant (e.g., 
design conditions, efficiency 
measures, differences from previous 
system or situation) 

Ensure occupant has a reasonable expectation of 
the equipment's capability 2264 

5.3003.7b 
System controls (e.g., 
thermostat, 
humidistat)  

Proper operation and programming of 
system controls to achieve 
temperature and humidity control will 
be explained to the occupant 

Ensure occupant can operate system controls 
2265 

5.3003.7c 
System disconnects  

Indoor and outdoor electrical 
disconnects and fuel shut-offs will be 
demonstrated to occupant 

Ensure occupant can shut off equipment in 
emergencies 2266 

5.3003.7d 
Combustion air inlets  

Location of combustion air inlets will 
be identified for occupant in 
accordance with NFPA 31, 54, and 
58 

Importance of not blocking inlets 
will be explained to occupant 

Ensure occupant does not block combustion air 
inlets 2267 
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Appendix E 

Occupant Education>Forced Air systems 
Single-Family Homes 

Title Specification(s) Objective(s) 

5.3003.7e 
Blocking air flow  

Importance of cleaning dust and debris 
from return grilles will be explained to 
occupant 

Proper placement of interior furnishings 
with respect to registers will be explained 
to occupant 

Negative consequences of closing 
registers will be explained to occupant 

Importance of leaving interior doors open 
as much as possible will be explained to 
occupant 

Ensure occupant does not prevent equipment 
from operating as designed 2268 
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Appendix E 

Occupant Education>Forced Air systems 
Single-Family Homes 

Title Specification(s) Objective(s) 

5.3003.7f 
Routine maintenance  

Proper filter selection and how to change 
the filter will be explained to occupant 

Importance of keeping outside unit clear 
of debris, vegetation, decks, and other 
blockage will be explained to occupant 

Importance and timing of routine 
professional maintenance will be 
explained to occupant 

There will be no air bypass around the 
filters and new central forced air HVAC 
systems will have minimum MERV 6 
filtration 

Ensure equipment operates as designed 
2269 
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Appendix E 

Occupant Education>Forced Air systems 
Single-Family Homes 

Title Specification(s) Objective(s) 

5.3003.7g 
Calling heating, 
ventilation, and air 
conditioning (HVAC) 
contractor  

Situations when the occupant should 
contact the HVAC contractor will be 
explained, including: 

• Fuel odors
• Water draining from secondary drainline
• Emergency heat indicator always on for

a heat pump system 
• System blowing cold air during heating

season and vice versa 
• Icing of the evaporator coil during cooling

mode 
• Outside unit never defrosts
• Unusual noises
• Unusual odors

Notify occupant to contact installer when 
system is not operating as designed 2270 

5.3003.7h 
Carbon monoxide (CO)  

A carbon monoxide (CO) alarm will be 
installed 

Occupant will be made aware of operation of 
CO alarm 2271 

5.3003.7i 
Warranty and service  

Occupant will be provided with relevant 
manuals and warranties 

The labor warranty will be explained and 
the occupant will be given a phone number 
to call for warranty service 

Provide manuals and warranties for future 
servicing 2272 
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6.6202.1e - Occupant Education>Ventilation

6.6202.1e - Occupant education>Ventilation
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6.6005.1e - Occupant Education>Dryer Vent Maintenance
Desired Outcome:

Specification(s):

Objective(s):

Unsafe Best Practice

.1e - Occupant ducation>Dryer vent maintenance

 
Washington State Department of Commerce

BACK TO TOP
Washington State Department of CommerceWA State Department of Commerce

Revised 6/29/16Revised 6/26/17
BACK TO TOP

WA State Department of Commerce

Revised 5/15/18Revised 2/25/19



6.6005.1e - Occupant Education>Dryer Vent Maintenance 

6.6005.1e - Occupant education>Dryer vent maintenance  
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2.0201.1a n
Desired Outcome:

Specification(s):

Objective(s):

Before

After

2.0201.1a - Assessment

 

Unsafe combustion appliances indicate need 

for repair or replacement

Before
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2.0201.1a - Assessment

2.0201.1a - Assessment
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2.0201.1b - Fuel Leak Detection
Desired Outcome:

Specification(s):

Objective(s):

Before After

Tools: Materials:

2.0201.1b - Fuel leak detection
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2.0201.1i
Desired Outcome:

Specification(s):

Objective(s):

                                                       2.0201.1c - Venting
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2.0201.2b - New Appliances

2.0201.2b - New appliances
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2.0201.2b - New appliances

 BACK TO TOP
Washington State Department of CommerceWA State Department of Commerce

Revised 6/29/16Revised 6/26/17
BACK TO TOP

WA State Department of Commerce

Revised 5/15/18Revised 2/25/19



2.0201.2d - Gas ovens

Specification(s):

Objective(s):

Unsafe
Best Practice

Tools:

2.0201.2e - Gas range burners
Desired Outcome:

Specification(s):

          2.0201.2d - Gas Ovensge burners
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2.0201.2e - Gas Range Burners

2.0201.2e - Gas range burners
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2.0201.2e - Gas ange urners

1 2 3

2.0201.2e - Gas range burners
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2.0201.2f

Unsafe

2.0201.2f - Solid fuel burning
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2.0201.2f

2.0201.2f - Solid fuel burning
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2.0201.3a - Spillage Test
Desired Outcome:

Specification(s):

Objective(s):

Unsafe

Best Practice

Tools:

2.0201.3b - Carbon monoxide (CO) test in appliance vent
Desired Outcome:

Specification(s):

nt

 

Health and Safety > Combustion Safety > Combustion Safety General                                                      2.0201.3a - Spillage Test
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Unsafe Best Practice
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Test undiluted flue 
gases in natural draft 
water heaters

Test undiluted flue 
gases in natural draft 
furnaces
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2.0301.1b - Smoke Alarm (Battery Operated)

2.0301.1b - Smoke alarm (battery operated)
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2.0301.1b - Smoke Alarm (Battery Operated)

2.0301.1b - Smoke alarm (battery operated)
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2.0301.2b CO Detection and Warning Equipment (Battery Operated)

Desired Outcome:

Specification(s):

Objective(s):

Before After

2.0301.2b - CO detection and warning equipment (battery
operated)
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2.0301.2b - CO detection and warning equipment (battery
operated)
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2.0601.1a - Knob and Tube Identification & Required Inspection

Desired Outcome:

Specification(s):

Objective(s):

Tools:

2.0601.1a - Knob and tube identification
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2.0601.1a - Knob and ube dentification & Required Inspection

1 2 3

2.0601.1a - Knob and tube identification
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3.1001.1c
Desired Outcome:

Specification(s):

Objective(s):

Before After

Tools: Materials:

3.1001.1c - Sealant selection
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3.1001.1c - Sealant selection
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3.1001.1c - Sealant election

1 2 3

4

3.1001.1c - Sealant selection
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3.1001.1d - High Temperature Application: Attic Air Sealing

3.1001.1d - High temperature application
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3.1001.1d

5 6

3.1001.1d - High temperature application
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3.1001.2b
Desired Outcome:

Specification(s):

Objective(s):

Before After

Tools: Materials:

3.1001.2b - Standard chase (interior walls covered with drywall or
plaster)
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3.1001.2b - Standard hase ( nterior alls overed ith rywall or laster)

1 2 3

4

3.1001.2b - Standard chase (interior walls covered with drywall or
plaster)
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3.1001.2c
Desired Outcome:

Specification(s):

Objective(s):

Before
After

Tools: Materials:

3.1001.2c - Non-standard chase (interior walls covered with wood or
paneling)
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3.1001.2c - Non- tandard hase ( nterior alls overed ith
ood or aneling)

3.1001.2c - Non-standard chase (interior walls covered with wood or
paneling)

 

Soffit open to attic Soffit now properly sealed from 

attic with drywall, sealant and 

fasteners
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3.1001.2d
Desired Outcome:

Specification(s):

Objective(s):

Before After

Tools: Materials:

  3.1001.2d - Support
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3.1001.2d - Support

                     3.1001.2d - Support - Capping chases greater than 24"
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3.1001.3b
Desired Outcome:

Specification(s):

Objective(s):

Before

After

 3.1001.3b - Sealing methods

 

 pressure difference
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Tools: Materials:

                                       3.1001.3b - Sealing methods - Open wall top

 

 REMEMBER: gaps larger than 24" require support for some air sealing materials.  See Field Guide spec 3.1001.2d.
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3.1001.3b - Sealing ethods

                                      3.1001.3b - Sealing methods - Open wall top
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3.1001.3e
Desired Outcome:

Specification(s):

Objective(s):

Before

After

Tools: Materials:

3.1001.3e - Adjacent framing
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3.1001.3e - Adjacent raming

                                      3.1001.3e - Adjacent framing - Open wall top
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3.1003.1b
Desired Outcome:

Specification(s):

Objective(s):

Before After

3.1003.1b - Sealing methods
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Tools: Materials:

                                     3.1003.1b - Sealing methods - Drop ceiling
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3.1003.1b - Sealing ethods

                                     3.1003.1b - Sealing methods - Drop ceiling

 

pressure difference to verify no leakage
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3.1003.3b
Desired Outcome:

Specification(s):

Objective(s):

Before

After

3.1003.3b - Above closets and tubs

 BACK TO TOP
Washington State Department of CommerceWA State Department of Commerce

Revised 6/29/16Revised 6/26/17
BACK TO TOP

WA State Department of Commerce

Revised 5/15/18Revised 2/25/19



Tools: Materials:

3.1003.3b - Above closets and tubs

BACK TO TOP
Washington State Department of CommerceWA State Department of Commerce

Revised 6/29/16Revised 6/26/17
BACK TO TOP
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Revised 5/15/18Revised 2/25/19



3.1003.3b - Above losets and ubs

3.1003.3b - Above closets and tubs

 

verify no air movement

BACK TO TOP
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3.1003.3e
Desired Outcome:

Specification(s):

Objective(s):

Before
After

Tools: Materials:

3.1003.3e - Adjacent framing
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BACK TO TOP
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BACK TO TOP
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Revised 5/15/18Revised 2/25/19



3.1003.3e - Adjacent raming

1 2 3

                  3.1003.3e - Adjacent framing - Above closets
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BACK TO TOP
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3.1003.6b
Desired Outcome:

Specification(s):

Objective(s):

Before After

Tools: Materials:

3.1003.6b - Soffit general
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BACK TO TOP
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BACK TO TOP
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3.1003.6c
Desired Outcome:

Specification(s):

Objective(s):

Before After

Tools: Materials:

3.1003.6c - Option 1: bring soffit inside (seal at top)
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Revised 6/29/16Revised 6/26/17
BACK TO TOP
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Revised 5/15/18Revised 2/25/19



3.1003.6c - Option 1: ring offit nside ( eal at op)

1 2 3

4 5

3.1003.6c - Option 1: bring soffit inside (seal at top)
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3.1003.6d
Desired Outcome:

Specification(s):

Objective(s):

Before After

3.1003.6d - Option 2: leave soffit outside (seal at bottom or side)
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BACK TO TOP
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Revised 6/29/16Revised 6/26/17
BACK TO TOP
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Revised 5/15/18Revised 2/25/19



Tools: Materials:

3.1003.6d - Option 2: leave soffit outside (seal at bottom or side)

 
Washington State Department of Commerce

BACK TO TOP
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Revised 6/29/16Revised 6/26/17
BACK TO TOP

WA State Department of Commerce

Revised 5/15/18Revised 2/25/19



3.1003.6d - Option 2: eave offit utside ( eal at ottom o
de)

3.1003.6d - Option 2: leave soffit outside (seal at bottom or side)
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BACK TO TOP
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BACK TO TOP
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4.1001.1a
Desired Outcome:

Specification(s):

Objective(s):

Before After

4.1001.1a - Air barrier system - Non-IC Rated Recessed Light
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BACK TO TOP
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Revised 6/29/16Revised 6/26/17
BACK TO TOP
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Revised 5/15/18Revised 2/25/19



Tools: Materials:

                     4.1001.1a - Air barrier system - Non-IC Rated Recessed Light
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BACK TO TOP
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Revised 6/29/16Revised 6/26/17
BACK TO TOP
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4.1001.1a - Air arrier ystem

1 2 3

                     4.1001.1a - Air barrier system - Non-IC Rated Recessed Light
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Revised 6/29/16Revised 6/26/17
BACK TO TOP
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Revised 5/15/18Revised 2/25/19



Air Barrier System - IC Rated Recessed Light

Air Barrier System - IC Rated Recessed 
Light

Revised 6/26/17
BACK TO TOP

WA State Department of Commerce

Revised 5/15/18Revised 2/25/19



Air Barrier System - IC Rated Recessed Light

Air Barrier System - IC Rated Recessed 
Light

 
Revised 6/26/17

BACK TO TOP
WA State Department of Commerce

Revised 5/15/18Revised 2/25/19



4.1001.3
Desired Outcome:

Specification(s):

Objective(s):

Before
After

Tools: Materials:

                            4.1001.3 - 

 BACK TO TOP
Washington State Department of CommerceWA State Department of Commerce

Revised 6/29/16Revised 6/26/17
BACK TO TOP

WA State Department of Commerce

Revised 5/15/18Revised 2/25/19



4.1001.3 - Air seal and dam around hot pipe

BACK TO TOP
Washington State Department of CommerceWA State Department of Commerce

Revised 6/29/16Revised 6/26/17
BACK TO TOP

WA State Department of Commerce

Revised 5/15/18Revised 2/25/19



4.1001.3a - 

                            4.1001.3a - Air seal and dam around hot pipe

 BACK TO TOP
Washington State Department of CommerceWA State Department of Commerce

Revised 6/29/16Revised 6/26/17
BACK TO TOP

WA State Department of Commerce

Revised 5/15/18Revised 2/25/19



4.1001.4a - Installation

4.1001.4a - Installation

WA State Department of Commerce

Revised 6/29/16Revised 6/26/17
BACK TO TOP
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4.1001.4a

3

4.1001.4a - Installation

 
WA State Department of Commerce

Revised 6/29/16Revised 6/26/17
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4.1004.2a
Desired Outcome:

Specification(s):

Objective(s):

Before

After

Tools: Materials:

4.1004.2a - Knee wall prep for batts

 BACK TO TOP
Washington State Department of CommerceWA State Department of Commerce

Revised 6/29/16Revised 6/26/17
BACK TO TOP

WA State Department of Commerce

Revised 5/15/18Revised 2/25/19



4.1004.2a - Knee all rep for atts

1 2 3

4.1004.2a - Knee wall prep for batts

BACK TO TOP
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Revised 5/15/18Revised 2/25/19



4.1004.2b
Desired Outcome:

Specification(s):

Objective(s):

Before
After

Tools: Materials:

4.1004.2b - Knee Wall-Installation

 

NOTE: Required twine or lath support for knee wall insulation is same as that for floor insulation.  See 
insulation support matrix below.  Also, if knee wall area is used for storage fiberglass shall be covered with 
weather resistant barrier (WRB) or FSK to prevent human contact with fiberglass.

BACK TO TOP
Washington State Department of CommerceWA State Department of Commerce

Revised 6/29/16Revised 6/26/17
BACK TO TOP
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Revised 5/15/18Revised 2/25/19



4.1004.2b - Installation

1 2 3

.1004.2b - Installation

BACK TO TOP
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Revised 6/29/16Revised 6/26/17
BACK TO TOP
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Revised 5/15/18Revised 2/25/19



4.1005.2a
Desired Outcome:

Specification(s):

Objective(s):

Before
After

                                     4.1005.2c - Accessible

 BACK TO TOP
Washington State Department of CommerceWA State Department of Commerce

Revised 6/29/16Revised 6/26/17
BACK TO TOP
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Revised 5/15/18Revised 2/25/19



Tools: Materials:

4.1005.2a - Accessible Floors

 BACK TO TOP
Washington State Department of CommerceWA State Department of Commerce

Revised 6/29/16Revised 6/26/17
BACK TO TOP
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4.1005.2a - Preparation

                                    4.1005.2a - Accessible

 BACK TO TOP
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BACK TO TOP
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4.1005.2c

Desired Outcome:

Specification(s):

Objective(s):

Before
After

Tools: Materials:

.1005.2c - ccessible Installation

 

NOTE:  All insulation will be installed to the minimum unsettled depth and the maximum coverage per bag to 
reach a consistent depth for desired R-value indicated on the manufacturer's coverage chart.

BACK TO TOP
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BACK TO TOP
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4.1005.2c - Installation

1 2 3

4 5

                                     4.1005.2c - Accessible

BACK TO TOP
Washington State Department of CommerceWA State Department of Commerce
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BACK TO TOP
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4.1006.1a
Desired Outcome:

Specification(s):

Objective(s):

Before After

Tools: Materials:

   4.1006.1a - Installation

 BACK TO TOP
Washington State Department of CommerceWA State Department of Commerce

Revised 6/29/16Revised 6/26/17
BACK TO TOP
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Revised 5/15/18Revised 2/25/19



4.1006.1a - Installation

1 2 3

4.1006.1a - Pull-down attic stair - Installation

BACK TO TOP
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4.1006.2a - Attic access door - Installation

4.1006.2a - Attic Access Door - Installation
Desired Outcome:
Attic access door properly sealed and insulated

Hatches will be insulated to the maximum R-value structurally allowable up to the R-value of the ad-
joining insulation assembly

Achieve uniform R-value on the attic door or hatch

Insulation > Attics > Attic Openings

Materials:

2. Fiberglass batt or rigid foam to achieve R-value on hatch.

4. Adhesive or fasteners to attach rigid foam to access hatch.

Revised 5/15/18Revised 7/24/18Revised 6/26/17Revised 2/25/19
BACK TO TOP
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4.1006.2a - Installation

1 2 3

4

                                                                 4.1006.2a - Attic access door - Installation
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4.1005.2d, 4.1301.1d, 4.1103.1b
Desired Outcome:

Specification(s):

 
        Objective(s):

     Best Practice
B   Best Practice

                             Onsite ocumentation

 BACK TO TOP
Washington State Department of Commerce

Posted info includes insulation type, R-value,
depth, coverage area, etc.

WA State Department of Commerce
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BACK TO TOP
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 BACK TO TOP
Washington State Department of CommerceWA State Department of Commerce

Revised 6/29/16Revised 6/26/17
BACK TO TOP

WA State Department of Commerce

Revised 5/15/18Revised 2/25/19



2.0111.3a
Desired Outcome:

Specification(s):

Objective(s):

Before
After

Tools:

2.0111.3a - Debris removal
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BACK TO TOP
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BACK TO TOP
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2.0403.1b
Desired Outcome:

Specification(s):

Objective(s):

Before After

Materials:

2.0403.1b - Coverage
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BACK TO TOP
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BACK TO TOP
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2.0701.2b
Desired Outcome:

Specification(s):

Objective(s):

Best Practice

Tools: Materials:

2.0701.2b - Sign content
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BACK TO TOP
Washington State Department of CommerceWA State Department of Commerce

Revised 6/29/16Revised 6/26/17
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2.0701.2b - Sign content
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BACK TO TOP
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2.0701.2b - Sign ontent

2.0701.2b - Sign content
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3.1402.1c - Floor Plane Air Sealing: 

3.1402.1c - High temperature application
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3.1402.1c

3

5 6

3.1402.1c - High temperature application
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3.1402.3b - Pest Exclusion
Desired Outcome:

Specification(s):

Objective(s):

Before After

Tools: Materials:

3.1402.3b - Pest exclusion
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BACK TO TOP
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BACK TO TOP
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3.1402.3b - Pest Exclusion

1 2 3

3.1402.3b - Pest exclusion
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BACK TO TOP
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4.1301.1a - Sealing - Floor Plane Air Sealing

4.1301.1a - Sealing

 

2.  Spray foam gun
3.  Drill / impact driver

WA State Department of Commerce
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4.1301.1a

3

5

4.1301.1a - Sealing
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4.1301.1c - Securing Batts - Floor Insulation

4.1301.1c - Securing batts
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BACK TO TOP
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4.1301.1c

4.1301.1c - Securing batts
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4.1301.2b - Netting, Fabric - Dense Pack Floor Insulation
Desired Outcome:

Specification(s):

Objective(s):

Before
In Progress

Tools: Materials:

4.1301.2b - Netting, fabric
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BACK TO TOP
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BACK TO TOP
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4.1301.2b - Netting, abric - Dense Pack Floor Insulation

1 2 3

4

4.1301.2b - Netting, fabric
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BACK TO TOP
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4.1401.2a - Preparation

4.1401.2a - Preparation

Desired Outcome:

Tools:

Revised 6/26/17
BACK TO TOP

WA State Department of Commerce

Revised 5/15/18Revised 2/25/19



4.1401.2b - Insulation Installation

4.1401.2b - Insulation Installation

Desired Outcome:

Revised 6/26/17
BACK TO TOP

WA State Department of Commerce

Revised 5/15/18Revised 2/25/19



4.1401.2b - Insulation Installation

Tools: Materials

 
Revised 6/26/17

BACK TO TOP
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4.1005.2d, 4.1301.1d, 4.1103.1b
Desired Outcome:

Specification(s):

        Objective(s):

     Best Practice
B   Best Practice

Onsite ocumentation

 BACK TO TOP
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BACK TO TOP
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 BACK TO TOP
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BACK TO TOP
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Tools: Materials:

4.1103.1a - Exterior dense pack
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BACK TO TOP
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4.1103.1b
Desired Outcome:

1 2 3

4 5 6

7 8 9

4.1103.1b - Onsite documentation

 
Revised 6/26/17

BACK TO TOP
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4.1005.2d, 4.1301.1d, 4.1103.1b
Desired Outcome:

Specification(s):

 
        Objective(s):

     Best Practice
B   Best Practice

                             Onsite ocumentation

 BACK TO TOP
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 BACK TO TOP
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3.1501.1a
Desired Outcome:

Specification(s):

Objective(s):

Before After

Materials:

3.1501.1a - Penetrations
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3.1501.1b - Ductwork
Desired Outcome:

Specification(s):

Objective(s):

Before After

Materials:

3.1501.1b - Ductwork
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BACK TO TOP
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3.1501.1b - Ductwork

3.1501.1b - Ductwork
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3.1501.1d
Desired Outcome:

Specification(s):

Objective(s):

Before After

Tools: Materials:

3.1501.1d - Garage to house door
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3.1501.1d - Garage to ouse oor

3.1501.1d - Garage to house door
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Safety & Notes: 
Gloves, appropriate respirator, safety glasses       
              
              
              

 
 

3.1602.
 

After gaining access to the leakage site, choose the appropriate sealing technique from below. 
Each of these step-by-step groupings illustrate a specific sealing technique based on the hole 
size.  There are 3 sets to choose from: 
 

After gaining access to the leakage site, choose the appropriate sealing technique from below. 

Seams, cracks, joints, holes and penetrations that are 1/4-inch or less. 

Mastic 
Fiberglass mesh tape 
Duct tape 
Sheet metal 
Support material 
Screws  

Sealing Small, Medium & Large Holes 
 

Each of these step-by-step groupings illustrate a specific sealing technique based on the hole
g g g , pp p g q

E h f th t b t i ill t t ifi li t h i b d th h l

(Medium Holes) – Temporary Tape + Mastic + Mesh Tape: 
 

size.  There are 3 sets to choose from:i Th 3 h f

Seams, cracks, joints, holes and penetrations that are 1/4-inch to 3/4-inch. 

(Large Holes) – Rigid Support + Mastic + Mesh Tape: 
 

Seams, cracks, joints, holes and penetrations that are 1/4-inch or less.
(Medium Holes) – Temporary Tape + Mastic + Mesh Tape:

Seams, cracks, joints, holes and penetrations that are larger than 3/4-inch. 
(L H l )(Large Holes) – 

Materials: 
 

t M ti Mport + Mastic + M

Tools: 
 

and penetrations thatd t ti th t

Tools:

Utility knife or scissors 
Mastic brush 
Tin snips 
Flashlight/headlamp 
Drill  

Duct Sealing

Appendix H

(Small Holes) - Mastic + Mesh Tape:

Specification(s):
All joints, seams, and connections in ductwork shall be securely fastened and sealed with UL 181-B-M 

mastics (adhesives) or mastic-plus-embedded-fabric systems installed in accordance with the 

manufacturer's instructions before insulation is applied.

Objective(s):
Minimize duct leakage

Washington State Department of Commerce
BACK TO TOP
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BACK TO TOP
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Notes: 
              
              
              
              

              
              
              
               

 
  

3.1602.

Seams, cracks, joints, holes and 
penetrations that are 1/4-inch or less.

 

Sealing Small Holes 

Seal with mastic.

 

Seal with mastic.

Appendix H
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3.1602.

STEP 1:  Seams, cracks, joints, holes and 
penetrations that are 1/4-inch to 3/4-inch. 

Sealing Medium Holes 

STEP 2: Install temporary tape over seams, 
cracks, joints, holes and penetrations. 

STEP 3:  Apply a base coat of mastic to 
completely cover and extend beyond tape. 

STEP 4:  Apply fiberglass mesh tape to 
completely cover and extend beyond 
mastic. 

 

Appendix H
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Notes: 
Temporary tape can be a variety of different types of tape.  It is used to prevent mastic 
from falling into the hole and should only be used if also using mesh tape for 
reinforcement.            
              
               
              

              
               
  

3.1602.  

Sealing Medium Holes (cont.) 

STEP 5:  Apply a second coat of mastic atop 
fiberglass mesh tape to completely cover 
and extend beyond tape.

 

 

Appendix H
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3.1602.  

Sealing Large Holes 

STEP 1:  Seams, cracks, joints, holes and 
penetrations that are larger than 3/4-inch. 

 

STEP 2:  Install rigid duct support material 
that is at least 1 inch larger than the hole. 

STEP 3:  Apply a base coat of mastic to 
completely cover and extend beyond 
support material. 

STEP 4:  Apply fiberglass mesh tape to 
completely cover and extend beyond 
mastic. 

  

Appendix H
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Notes: 

3.1602.
Sealing Large Holes (cont.) 

STEP 5:  Apply a second coat of mastic atop 
fiberglass mesh tape to completely cover 
and extend beyond tape.

Appendix H
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3.1602.  

Sealing Large Holes 

STEP 1:  Seams, cracks, joints, holes and 
penetrations that are larger than 3/4-inch. 

 

STEP 2:  Install rigid duct support material 
that is at least 1 inch larger than the hole. 

 

STEP 3:  Apply a base coat of mastic to 
completely cover and extend beyond 
support material. 

STEP 4:  Apply fiberglass mesh tape to 
completely cover and extend beyond 
mastic. 

  

Appendix H

Washington State Department of Commerce
BACK TO TOP

Washington State Department of CommerceWA State Department of Commerce
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3.1602.  

Sealing Large Holes (cont.) 

STEP 5:  Apply a second coat of mastic atop 
fiberglass mesh tape to completely cover 
and extend beyond tape..
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3.1602.  

Sealing Large Holes 

STEP 1:  Seams, cracks, joints, holes and 
penetrations that are larger than 3/4-inch. 

 

STEP 2:  Install rigid duct support material 
that is at least 1 inch larger than the hole. 

 

STEP 3:  Apply a base coat of mastic to 
completely cover and extend beyond 
support material. 

STEP 4:  Apply fiberglass mesh tape to 
completely cover and extend beyond 
mastic. 

  

Appendix H

Washington State Department of Commerce
BACK TO TOP

Washington State Department of CommerceWA State Department of Commerce

Revised 6/29/16Revised 6/26/17
BACK TO TOP

WA State Department of Commerce

Revised 5/15/18Revised 2/25/19



   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
Notes: 
              

               
       
       
       

       
       
       
       

        
 

3.1602.  

Sealing Large Holes (cont.) 

STEP 5:  Apply a second coat of mastic atop 

fiberglass mesh tape to completely cover 
and extend beyond tape.
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3.1602.  

Sealing Large Holes 

STEP 1:  Seams, cracks, joints, holes and 
penetrations that are larger than 3/4-inch. 

 

STEP 2:  Install rigid duct support material 
that is at least 1 inch larger than the hole. 

 

STEP 3:  Apply a base coat of mastic to 
completely cover and extend beyond 
support material. 

STEP 4:  Apply fiberglass mesh tape to 
completely cover and extend beyond 
mastic. 
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Notes: 
              

               
       
       
       

       
       
       
       

        

 Sealing Large Holes (cont.)

 

STEP 5:  Apply a second coat of mastic atop 
fiberglass mesh tape to completely cover 
and extend beyond tape.
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3.1601.1c - Flex to Metal
Desired Outcome:

Specification(s):

Objective(s):

In Progress After

3.1601.1c - Flex to metal
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3.1601.1c - Flex to etal

1 2 3

3.1601.1c - Flex to metal

 
Washington State Department of Commerce

BACK TO TOP
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3.1601.3a - Support (Applies to All Duct Types)

3.1601.3a - Support (applies to all duct types)

 
WA State Department of Commerce

Revised 6/29/16Revised 6/26/17
BACK TO TOP
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3.1601.3a

3.1601.3a - Support (applies to all duct types)

 
WA State Department of Commerce

Revised 6/29/16Revised 6/26/17
BACK TO TOP
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3.1602.1c - Existing Component to Existing Component
Desired Outcome:

Specification(s):

Objective(s):

Before After

3.1602.1c - Existing component to existing component

 BACK TO TOP
Washington State Department of CommerceWA State Department of Commerce

Revised 6/29/16Revised 6/26/17
BACK TO TOP

WA State Department of Commerce

Revised 5/15/18Revised 2/25/19



Tools: Materials:

3.1602.1c - Existing component to existing component

 BACK TO TOP
Washington State Department of CommerceWA State Department of Commerce

Revised 6/29/16Revised 6/26/17
BACK TO TOP

WA State Department of Commerce

Revised 5/15/18Revised 2/25/19



3.1602.1c - Existing omponent to Existing omponent

1 2 3

4

3.1602.1c - Existing component to existing component

BACK TO TOP
Washington State Department of CommerceWA State Department of Commerce

Revised 6/29/16Revised 6/26/17
BACK TO TOP

WA State Department of Commerce

Revised 5/15/18Revised 2/25/19



3.1602.4a
Desired Outcome:

Specification(s):

Objective(s):

Before After

Tools: Materials:

3.1602.4a - Duct boot to interior surface
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3.1602.4a - Duct oot to nterior urface

1 2 3

4 5 6

3.1602.4a - Duct boot to interior surface

 
Washington State Department of Commerce

BACK TO TOP
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BACK TO TOP
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3.1602.4c
Desired Outcome:

Specification(s):

Objective(s):

Before
After

Materials:

3.1602.4c - Air handler cabinet
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3.1602.4c - Air andler abinet

1 2 3

3.1602.4c - Air handler cabinet

 
Washington State Department of Commerce
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3.1602.4d
Desired Outcome:

Specification(s):

Objective(s):

Before After

3.1602.4d - Filter slot

 
Washington State Department of Commerce

BACK TO TOP
Washington State Department of CommerceWA State Department of Commerce
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BACK TO TOP

WA State Department of Commerce
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Return Ducts Inside Combustion Appliance Zone

Return Ducts Inside Combustion Appliance Zone

 
Revised 6/26/17

BACK TO TOP
WA State Department of Commerce

Revised 5/15/18Revised 2/25/19



Return Ducts Inside Combustion Appliance Zone

Return Ducts Inside Combustion Appliance Zone

 
Revised 6/26/17

BACK TO TOP
WA State Department of Commerce

Revised 5/15/18Revised 2/25/19



Return Ducts Inside Combustion Appliance Zone

Return Ducts Inside Combustion Appliance Zone

 
Revised 6/26/17

BACK TO TOP
WA State Department of Commerce

Revised 5/15/18Revised 2/25/19



3.1602.10b - Reduce Excess Flex Duct Length
Desired Outcome:

Specification(s):

Objective(s):

Before After

3.1602.10b - Reduce excess flex duct length

 
WA State Department of Commerce

Revised 6/29/16Revised 6/26/17
BACK TO TOP

WA State Department of Commerce

Revised 5/15/18Revised 2/25/19



3.1602.11d

3.1602.11d - Performance testing

 
WA State Department of Commerce
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3.1602.11d

3.1602.11d - Performance testing

 
WA State Department of Commerce

Revised 6/29/16Revised 6/26/17
BACK TO TOP
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4.1601.2a
Desired Outcome:

Specification(s):

Objective(s):

Before After

4.1601.2a - Selection of duct insulation material

 
Washington State Department of Commerce

BACK TO TOP
Washington State Department of CommerceWA State Department of Commerce

Revised 6/29/16Revised 6/26/17
BACK TO TOP
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Revised 5/15/18Revised 2/25/19



4.1601.2a - Selection of uct nsulation aterial

4.1601.2a - Selection of duct insulation material

 

R-8 is the minimum insulation level in 
unconditioned spaces.  Insulation requires 
a vapor retarder

Washington State Department of Commerce
BACK TO TOP

Washington State Department of CommerceWA State Department of Commerce
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BACK TO TOP
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4.1601.2c
Desired Outcome:

Specification(s):

Objective(s):

Before
After

Tools: Materials:

4.1601.2c - Attachment of duct insulation
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4.1601.2d
Desired Outcome:

Specification(s):

Objective(s):

Before After

Tools: Materials:

4.1601.2d - Taping of the duct insulation
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BACK TO TOP
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BACK TO TOP

WA State Department of Commerce

Revised 5/15/18Revised 2/25/19



Bath Fan Installation

Bath Fan Installation
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BACK TO TOP
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Bath Fan Installation

Bath Fan Installation

 
Revised 6/26/17

BACK TO TOP
WA State Department of Commerce
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Bath Fan Installation

Bath Fan Installation

 
Revised 6/26/17

BACK TO TOP
WA State Department of Commerce
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Bath Fan Installation

Bath Fan Installation

 

R-8

Revised 6/26/17
BACK TO TOP
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6.6002.1a
Desired Outcome:

Specification(s):

Objective(s):

Before After

Tools: Materials:

6.6002.1a - Duct design and configuration

 BACK TO TOP
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Revised 6/29/16Revised 6/26/17
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Revised 5/15/18Revised 2/25/19



6.6002.1b
Desired Outcome:

Specification(s):

Objective(s):

Before After

Tools: Materials:

6.6002.1b - Duct insulation

 BACK TO TOP
Washington State Department of CommerceWA State Department of Commerce

Revised 6/29/16Revised 6/26/17
BACK TO TOP
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Revised 5/15/18Revised 2/25/19



Ventilation - Duct upport

Ventilation - Duct Support

 

Note(s):
WA Variance Allows

Tools:
Tape Measure, Scissors or knife, Drill/driver

Materials:
Nylon, plastic or metal strapping, 
fasteners
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BACK TO TOP
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Revised 5/15/18Revised 2/25/19



6.6002.2a
Desired Outcome:

Specification(s):

Objective(s):

Before After

Tools:

6.6002.2a - Hole in building shell

 
Washington State Department of Commerce

BACK TO TOP
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BACK TO TOP
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6.6002.2a - Hole in uilding hell

1 2 3

4 5

6.6002.2a - Hole in building shell
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6.6002.2b - Termination Fitting - Requirements
Desired Outcome:

Specification(s):

Objective(s):

Before
After

Tools: Materials:

6.6002.2b - Termination fitting

 
Washington State Department of Commerce
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BACK TO TOP
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6.6002.2b - Termination itting - Requirements

6.6002.2b - Termination fitting
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6.6002.2d
Desired Outcome:

Specification(s):

Objective(s):

Before After

Tools: Materials:

6.6002.2d - Weatherproof installation

 
Washington State Department of Commerce
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6.6002.2d - Weatherproof nstallation

6.6002.2d - Weatherproof installation
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6.6002.2e - Pest Exclusion - Ventilation
Desired Outcome:

Specification(s):

Objective(s):

Before
After

6.6002.2e - Pest exclusion

 
Washington State Department of Commerce

BACK TO TOP
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BACK TO TOP
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Revised 5/15/18Revised 2/25/19



6.6002.2f
Desired Outcome:

Specification(s):

Objective(s):

Before After

Tools:

6.6002.2f - Termination location
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BACK TO TOP
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6.6002.2g - Kitchen Exhaust
Desired Outcome:

Specification(s):

Objective(s):

Before After

6.6002.2g - Kitchen exhaust
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BACK TO TOP
Washington State Department of CommerceWA State Department of Commerce

Revised 6/29/16Revised 6/26/17
BACK TO TOP

WA State Department of Commerce

Revised 5/15/18Revised 2/25/19



6.6003.3a
Desired Outcome:

Specification(s):

Objective(s):

Before After

Tools:

6.6003.3a - Hole in building shell
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6.6003.3a - Hole in uilding hell

1 2 3

4

6.6003.3a - Hole in building shell
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6.6003.3e - Backdraft Damper
Desired Outcome:

Specification(s):

Objective(s):

Best Practice

6.6003.3e - Backdraft damper
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6.6003.3j - Preventing Air Leakage Caused by Exhaust Fans
Desired Outcome:

Specification(s):

Objective(s):

Best Practice

6.6003.3j - Preventing air leakage caused by exhaust fans

 
Washington State Department of Commerce

BACK TO TOP
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6.6005.1a - Clothes Dryer Ducting

6.6005.1a - Clothes dryer ducting
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6.6005.1a - Clothes dryer ducting
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6.6005.1a - Clothes dryer ducting
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6.6005.1a

3

6.6005.1a - Clothes dryer ducting
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6.6005.1b
Desired Outcome:

Specification(s):

Objective(s):

Best Practice

6.6005.1b - Termination fitting
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6.6005.1b - Termination itting

6.6005.1b - Termination fitting
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6.6005.1d - Combustion safety
Desired Outcome:

Specification(s):

Objective(s):

After

Tools:

1 2

6.6005.1  - 

Revised 5/15/18Revised 5/15/18
BACK TO TOP

WA State Department of CommerceWashington State Department of Commerce

Revised 2/25/19



6.6005.1d - Combustion afety

1 2 3

4

6.6005.1d - Combustion safety
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6.6005.2b
Desired Outcome:

Specification(s):

Objective(s):

Before After

Tools: Materials:

6.6005.2b - Fan venting
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6.6005.2b - Fan venting
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6.6005.2d
Desired Outcome:

Specification(s):

Objective(s):

Before After

6.6005.2d - Termination fitting
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6.6005.2d - Termination itting

6.6005.2d - Termination fitting
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6.6005.2e - Make-Up Air - Kitchen Fan
Desired Outcome:

Specification(s):

Objective(s):

Before
After

Tools: Materials:

6.6005.2e - Make-up air
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Air Handler>Pressure Balancing
Desired Outcome:

Specification(s):

Objective(s):

Before After

                                                            Air handler>pressure balancing

The air handler shall not cause room pressures to exceed 5 pascals with reference to the main body of the 
house  

BACK TO TOP
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Tools: Materials:

Air handler>pressure balancing   

 BACK TO TOP
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Air Handler>Pressure

1 2 3

                                                   Air handler>pressure balancing 

BACK TO TOP
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Ventilation > Whole Building Ventilation > Components

Revised 5/15/18Revised 6/29/16Revised 6/26/17
BACK TO TOPBACK TO TOP

WA State Department of CommerceWashington State Department of CommerceWashington State Department of CommerceWA State Department of Commerce
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6.6202.1d
Desired Outcome:

Specification(s):

Objective(s):

6.6202.1d - Manual override
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BACK TO TOP
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7.8102.2d - Emergency Drain Pan
7.8102.2d - Emergency drain pan

 BACK TO TOP
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7.8102.2k - Discharge Temperature - Insulating Tank and Supply Lines

Desired Outcome:

Specification(s):

Objective(s):

Unsafe Safe

Tools:

7.8102.2k - Discharge temperature

 
Revised 2/25/19

Washington State Department of Commerce
BACK TO TOP

Washington State Department of CommerceWA State Department of Commerce
BACK TO TOP

WA State Department of Commerce



7.8102.2k - Discharge emperature - Insulating Tank and Supply Lines

1 2 3

4

7.8102.2k - Discharge temperature
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Revised 2/25/19Revised 5/15/18Revised 6/29/16Revised 2/25/19

BACK TO TOPBACK TO TOP
WA State Department of CommerceWashington State Department of CommerceWashington State Department of CommerceWA State Department of Commerce



 
Revised 6/29/16Revised 6/26/17Revised 5/15/18

BACK TO TOPBACK TO TOP
WA State Department of CommerceWashington State Department of CommerceWashington State Department of CommerceWA State Department of Commerce

Revised 2/25/19



 

Baseload > Water Heating > Maintenance/Inspection                                                                              7.8103.1c - Thermal efficiency

Revised 5/15/18Revised 6/29/16Revised 6/26/17Revised 2/25/19
BACK TO TOPBACK TO TOP

WA State Department of CommerceWashington State Department of CommerceWashington State Department of CommerceWA State Department of Commerce



7.8103.1e - Temperature and Pressure Relief Valve

7.8103.1e - Temperature and pressure relief valve

 BACK TO TOP
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7.8103.1e

7.8103.1e - Temperature and pressure relief valve
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Water Pipe InsulationWater Pipe Insulation
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Water ipe nsulation

Water Pipe Insulation
Tools: Materials:

 

Foam pipe wrap
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2.0100.2k - Heat and Thermal Stress

2.0100.2k - Heat and thermal stress

 BACK TO TOP
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2.0602.1a - Rigid Fill Tube

2.0602.1a - Rigid fill tube

 BACK TO TOP
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2.0602.1a
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2.0602.1a - Rigid fill tube
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2.0602.1b - Metal Coupler Grounding

Unsafe

2.0602.1b - Metal coupler grounding
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2.0602.1b - Metal coupler grounding
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2.0204.1b - Air Seal Closet

2.0204.1b - Air seal closet
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2.0204.1b - Air seal closet

 BACK TO TOP
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4.1003.8a - Attic, Ceiling, and Roof Verification

4.1003.8a - Attic, ceiling, and roof verification
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4.1003.8a - Attic, ceiling, and roof verification
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4.1003.8a - Attic, Ceiling, and Roof Verification
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4.1003.8a - Attic, ceiling, and roof verification

 BACK TO TOP
Washington State Department of CommerceWA State Department of Commerce

Revised 6/29/16Revised 6/26/17
BACK TO TOP

WA State Department of Commerce

Revised 5/15/18Revised 2/25/19
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4.1003.8b - Attic Access via Roofside Lift

.1003.8b - Attic access via Roofside Lift

 BACK TO TOP
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4.1003.8b - Attic access
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4.1003.8b  via Roofside Lift
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4.1003.8b - Attic access
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4.1003.8d - Fiberglass Blown Insulation Installation via Roofside 
Lift

4.1003.8d - Fiberglass blown insulation installation via Roofside Lift
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4.1003.8d - Fiberglass blown insulation installation
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4.1003.8d  via Roofside Lift

.1003.8d - Fiberglass blown insulation installation via Roofside Lift

 BACK TO TOP
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4.1003.8e - Roof Reattachment via Roofside Lift

.1003.8e - Roof reattachment via Roofside Lift

 BACK TO TOP
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4.1003.8e  via Roofside Lift
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                                                     4.1003.8e - Roof reattachment via Roofside Lift

 BACK TO TOP
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4.1003.8f - Verification of Details via Roofside Lift

.1003.8f - Verification of details via Roofside Lift

 BACK TO TOP
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4.1003.9a - Attic, Ceiling, and Roof Verification via Exterior Access from Top of Roof

      4.1003.9a - Attic, ceiling, and roof verification via Exterior Access from Top...
 

BACK TO TOP
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4.1003.9a - Attic, ceiling, and roof verification via Exterior Access from Top... 
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4.1003.9a  Attic, Ceiling, and Roof Verification via Exterior Access from Top of Roof
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     4.1003.9a - Attic, ceiling, and roof verification via Exterior Access from Top...
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4.1003.9b - Attic Access via Exterior Access from Top of Roof

.1003.9b - Attic access via Exterior Access from Top of Roof
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4.1003.9b - Attic access via Exterior Access from Top of Roof        
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4.1003.9b  via Exterior Access from Top of Roof

                               4.1003.9b - Attic access via Exterior Access from Top of Roof
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4.1003.9d - Fiberglass Blown Insulation Installation via
Exterior Access from Top of Roof 

.1003.9d - Fiberglass blown insulation installation via Exterior Access...

 BACK TO TOP
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          4.1003.9d - Fiberglass blown insulation installation via Exterior Access...

 BACK TO TOP
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4.1003.9d  via Exterior Acces From Top of Roof
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           4.1003.9d - Fiberglass blown insulation installation via Exterior Access...
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4.1003.9e -  via Exterior Access from Top of Roof

            4.1003.9e - Patching and sealing openings via Exterior Access from Top...
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         4.1003.9e - Patching and sealing openings via Exterior Access from Top...
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4.1003.9e  via Exterior Access from Top of Roof

        4.1003.9e - Patching and sealing openings via Exterior Access from Top...

 BACK TO TOP
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4.1003.9f -  via  Exterior Access frrom Top of Roof

                            4.1003.9f - Verification of details via Exterior Access from Top of Roof

 BACK TO TOP
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4.1003.10a - Attic, Ceiling, and Roof Verification via Interior Access Through the Ceiling

1003.10a - Attic, ceiling, and roof verification via Interior Access Through...

 BACK TO TOP
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 BACK TO TOP
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4.1003.10a Attic, Ceiling, and Roof Verification via Interior Access Through the Ceiling

     4.1003.10a - Attic, ceiling, and roof verification via Interior Access Through...

 BACK TO TOP
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4.1003.10b -  via Interior Access Through the Ceiling

.                  4.1003.10b - Construction prep via Interior Access Through the Ceiling
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4.1003.10e -  via Interior Access Through the Ceiling

4.1003.10e - Fiberglass blown insulation installationvia Interior Access Through...

 BACK TO TOP
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 BACK TO TOP
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4.1003.10e  via Interior Access Through the Ceiling
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4.1003.10e - Fiberglass blown insulation installationvia Interior Access Through...

 BACK TO TOP
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4.1003.10f -  via Interior Access Through the Ceiling

.1003.10f - Patching and sealing holes via Interior Access Through the Ceiling

 BACK TO TOP
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4.1003.10g -  via Interior Access Through the Ceiling

.1003.10g - Verification of details via Interior Access Through the Ceiling

 BACK TO TOP
Washington State Department of CommerceWA State Department of Commerce

Revised 6/29/16Revised 6/26/17
BACK TO TOP

WA State Department of Commerce

Revised 5/15/18Revised 2/25/19



3.1101.3c - Marriage Line Air Sealing

3.1101.3c - Marriage line air sealing

 BACK TO TOP
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3.1101.3c - Marriage line air sealing
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3.1101.3c
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3.1101.3c - Marriage line air sealing

 BACK TO TOP
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3.1301.2d - Floor Repair

3.1301.2d - Floor repair

 BACK TO TOP
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3.1301.2d - Floor repair
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3.1301.2d
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3.1301.2d - Floor repair
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3.1602.8d - Repair Work Access

3.1602.8d - Repair work access

 BACK TO TOP
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3.1602.8d - Repair work access
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3.1602.9b - Crossover ducts

3.1602.9b

 BACK TO TOP
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3.1602.9b - Flexible crossover duct connections
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3.1602.9b - Flexible Crossover Duct Connections
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3.1602.9b - Flexible crossover duct connections

 BACK TO TOP
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4.1302.1b - Preparation

4.1302.1b - Preparation

Desired Outcome:

 

Insulation > Floors > Manufactured Housing Belly Preparation
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4.1302.1b - Preparation

 

Insulation > Floors > Manufactured Housing Belly Preparation
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4.1302.1b
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4.1302.1b - Preparation
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4.1303.1c - Insulate Floors

4.1303.1c - Insulate floors

 BACK TO TOP
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4.1303.1c
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4.1303.1c - Insulate floors
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4.1104.1a - Access Wall Cavities

4.1104.1a - Access wall cavities

 BACK TO TOP
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4.1104.1a
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4.1104.1a - Access wall cavities

 BACK TO TOP
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4.1104.1b - Exterior Wall Cavity Inspection

4.1104.1b - Exterior wall cavity inspection
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4.1104.1b - Exterior wall cavity inspection
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4.1104.1b - Exterior Wall Cavity Inspection
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4.1104.1b - Exterior wall cavity inspection

 BACK TO TOP
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4.1104.1c - Fiberglass Batt Installation Tool (Stuffer)

4.1104.1c - Fiberglass batt installation tool (stuffer)
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4.1104.1c - Fiberglass batt installation tool (stuffer)
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4.1104.1d - Fiberglass Batt Installation

4.1104.1d - Fiberglass batt installation
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4.1104.1d - Fiberglass batt installation
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4.1104.1d
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4.1104.1d - Fiberglass batt installation
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4.1104.1f - Reattachment

4.1104.1f - Reattachment
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4.1104.1f
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4.1104.1f - Reattachment
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Pre Blower Door:
i.
ii.
iii.
iv.
v.
vi.
vii.

Pre In-Progress Post
1
2

Pre In-Progress Post
3
4
5
6
7
8
9

10 Pre In-Progress Post

11
12

13
Location

Pre Post Pre In Progress Post

Pre In-Progress Post
14 Dominant Duct Leak Test:
15 All Doors Closed Effect: 
16
17 supply°F–return°F
18
NOTES/DOCUMENTATION:

Revised July 2013

Pressure Pan: 

TESTING AIRHANDLER (HVAC) EFFECTS: HVAC fan only

Diagnostic Test Report

CALCULATIONS

BASELINE CONDITIONS & HOUSE TIGHTNESS 

ZONAL PRESSURES 

12. Duct Pressure Test - Blower Door

13. Room Pressure - HVAC fan only
Room WRT main body

0

0
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Revised July 2012

Air Leakage Chart

Pressure Pan Tests

Dominant Duct Leak Test
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 Appendix A Exhibit 5.S3B Page 1 of 4 

R

State of Washington, Weatherization Assistance Program 

Technical Support ocument (TSD) 

Diagnostic Test Report 

Pre Blower Door 

i. Client Eligibility date:

Section 1.3, Period of Eligibility

ii. Audit Date:

iii. Client Interview Performed?

iv. Pollution Source Survey Completed?

v. Contaminants Present that would either prohibit blower door test
completely, or require pressurization test:

 

vi. Technician:

vii. Date:
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 Appendix A Exhibit 5.S3B Page 2 of 4 

Baseline Conditions & House Tightness  

Line #7 Primary heat source fuel type (example: nat gas, elec, 
propane, oil, wood) 

Line #8  Windspeed MPH 

Line #9 Outside temperature °F 

Line #10  Blower door location 

Note:

Line #11  Baseline without blower door on in pa (stack effect) 

Line #12  Blower door configuration 
O=open fan   A=ring A   B=ring B   LF=low flow ring 

Note:

Line #13  Total CFM50 

Zonal Pressures  
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 Appendix A Exhibit 5.S3B Page 3 of 4 

Line# 14 Zonal Pressures 

Line #15 Location of existing ducts: 
A=Inside   B=outside  C=inside/outside 

Duct Pressure Test  
Line #16 uct Pressure Test – Pressure Pan 
House WRT uct (clockwise from front door) 

Testing Air Handler Effect   

Line #17  Room Pressure:   
Room WRT Main Body (interior doors closed) 

Line #18  Dominant Duct Leak Test:   
Main Body WRT Outside (all interior doors open) 

Line #19 All oors Closed Effect:   
Main Body WRT outside (all interior doors closed) 
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 Appendix A Exhibit 5.S3B Page 4 of 4 

Line #20 uct location after Wx and repair: 
A=inside   B=outside   C=inside/outside 

Line #21 Electric furnace heat rise test: 
Heat Rise = supply°F – return°F 

**Action level:

Exception:

Line #22  RETURN HOUS  Pre Test Conditions 

Exhaust Fan Testing 

Line #23  Exhaust Fan Testing (Actual CFM) 

sing exhaust fan flow meter and digital pressure gauge. 
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FLOOR SUPPORT MATRIX 

Floor Type Support 
Material 

Material 
requirements 

Maximum 
Spacing 

Acceptable 
patterns 

Minimum 
fastener 
type 

Minimum 
fastener 
depth 

Joist up to 
24" 

Lath 3/8X1.5" 20"O.C. Across floor joists Corrosion 
resistant 
3/8"crown 
18AWG 

5/8" 

Joist up to 
24" 

Twine 150 LBS. 
polyester, 
polypropylene 
or nylon 

12" O.C. Shoelace/Zigzag 
(must be stapled at 
each joist 

Corrosion 
resistant 
3/8"crown 
18AWG 

5/8" 

Post &Beam 
over 32" 
O.C.

Lath 3/8X1.5" 20" O.C. Across floor beams 
up to 54".  If over 
54" need center 
support 

Corrosion 
resistant 
3/8"crown 
18AWG 

5/8" 

Post &Beam 
over 32" O.C 

Twine 150 LBS. 
polyester, 
polypropylene 
or nylon 

12" Shoelace up to 54" 
across.  If over 54" 
need center support 

Corrosion 
resistant 
3/8"crown 
18AWG 

5/8" 
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Appendix C 

Occupant Education>Forced Air systems 
Single-Family Homes 

Title Specification(s) Objective(s) 

5.3003.7a 
Basic operation  

Basic operation of the equipment will 
be explained to the occupant (e.g., 
design conditions, efficiency 
measures, differences from previous 
system or situation) 

Ensure occupant has a reasonable expectation of 
the equipment's capability 2264 

5.3003.7b 
System controls (e.g., 
thermostat, 
humidistat)  

Proper operation and programming of 
system controls to achieve 
temperature and humidity control will 
be explained to the occupant 

Ensure occupant can operate system controls 
2265 

5.3003.7c 
System disconnects  

Indoor and outdoor electrical 
disconnects and fuel shut-offs will be 
demonstrated to occupant 

Ensure occupant can shut off equipment in 
emergencies 2266 

5.3003.7d 
Combustion air inlets  

Location of combustion air inlets will 
be identified for occupant in 
accordance with NFPA 31, 54, and 
58 

Importance of not blocking inlets 
will be explained to occupant 

Ensure occupant does not block combustion air 
inlets 2267 

 
Revised 2/25/19

Back to TopWashington State Department of Commerce



Appendix C 

Occupant Education>Forced Air systems 
Single-Family Homes 

Title Specification(s) Objective(s) 

5.3003.7e 
Blocking air flow  

Importance of cleaning dust and debris 
from return grilles will be explained to 
occupant 

Proper placement of interior furnishings 
with respect to registers will be explained 
to occupant 

Negative consequences of closing 
registers will be explained to occupant 

Importance of leaving interior doors open 
as much as possible will be explained to 
occupant 

Ensure occupant does not prevent equipment 
from operating as designed 2268 
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Appendix C 

Occupant Education>Forced Air systems 
Single-Family Homes 

Title Specification(s) Objective(s) 

5.3003.7f 
Routine maintenance  

Proper filter selection and how to change 
the filter will be explained to occupant 

Importance of keeping outside unit clear 
of debris, vegetation, decks, and other 
blockage will be explained to occupant 

Importance and timing of routine 
professional maintenance will be 
explained to occupant 

There will be no air bypass around the 
filters and new central forced air HVAC 
systems will have minimum MERV 6 
filtration 

Ensure equipment operates as designed 
2269 
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Appendix C 

Occupant Education>Forced Air systems 
Single-Family Homes 

Title Specification(s) Objective(s) 

5.3003.7g 
Calling heating, 
ventilation, and air 
conditioning (HVAC) 
contractor  

Situations when the occupant should 
contact the HVAC contractor will be 
explained, including: 

• Fuel odors
• Water draining from secondary drainline
• Emergency heat indicator always on for

a heat pump system 
• System blowing cold air during heating

season and vice versa 
• Icing of the evaporator coil during cooling

mode 
• Outside unit never defrosts
• Unusual noises
• Unusual odors

Notify occupant to contact installer when 
system is not operating as designed 2270 

5.3003.7h 
Carbon monoxide (CO)  

A carbon monoxide (CO) alarm will be 
installed 

Occupant will be made aware of operation of 
CO alarm 2271 

5.3003.7i 
Warranty and service  

Occupant will be provided with relevant 
manuals and warranties 

The labor warranty will be explained and 
the occupant will be given a phone number 
to call for warranty service 

Provide manuals and warranties for future 
servicing 2272 
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Checklist: ENCLOSED WALL CAVITY INSULATION (Dense Pack)
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Checklist: FLOOR INSULATION

 

Appendix D

Back to Top
Washington State Department of Commerce

Revised 2/25/19



Checklist: ATTIC INSULATION
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WALLS - common air leakage details include but are not limited to:
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FLOOR PLANE - common air leakage details include but are not limited to:
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ATTIC - common air leakage details include but are not limited to:
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AIR SEALING - common air leakage details include but are not limited to:
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ext for attached dwelling units:

For most accurate estimate: 
nter a blower door reading following air sealing and any 

other measures significantly affecting building tightness.  If 
no other reading is entered, CFM50 from line 1 (above) will 

transfer here.

fan

Sum of existing continuous bathroom ventilation from above (cfm)

 Enter the total cfm of all additional continuous ventilation that is not shown on lines 7-9.  
Include any continuous kitchen ventilation in CFM.

This is the final blower door number for this project.  A 
final measured CFM50 must be entered to calculate 

infiltration credit.

Sum of existing continuous bathroom ventilation from above (cfm).

 Enter the total cfm of all additional continuous ventilation that is not shown on lines 25-
27.  Include any continuous kitchen ventilation in CFM.

welling unit is stacked:

Appendix F



 

State of Washington, Weatherization Assistance Program 

Technical Support ocument 
 

Mechanical Ventilation Worksheet 

ASHRAE 62.2-2016 

This document is intended to support in detail the Mechanical Ventilation Worksheet 
(Exhibit 9.3).  The worksheet is designed to be both a calculation and documentation tool.  
The Mechanical Ventilation Worksheet is only for calculating projects using a 
continuous whole building ventilation strategy and for which all necessary inputs are 
reflected on the sheet. For all other projects within the scope of ASHRAE 62.2-2016, refer 
to the Intermittent Calculation sheet of this tool, or refer directly to the standard for 
calculation guidance. 

The upper portion of the Mechanical Ventilation Worksheet is for recording pre-
weatherization conditions of the project and to help estimate continuous ventilation to be 
added. 

The lower portion of the Mechanical Ventilation Worksheet is for recording post-
weatherization conditions and documenting compliance with ASHRAE 62.2-2016. 

User entries to the worksheet are made in the GREEN BOXES.   

NOTE:  For best results ALWAYS use a fresh worksheet template.  For user convenience 
some of the data transfers to other areas of the sheet.  Starting with a fresh template will help 
ensure old data is not causing an erroneous result. 

For convenient simplified instructions while working on the worksheet simply hover the 
cursor over cells with a red triangle in the upper right hand corner.  Comment boxes should 
appear with abbreviated help notes. 

Line #1  Pre-Weatherization Blower Door Reading (CFM50) 
Enter the CFM50 from the initial audit prior to any weatherization work per Commerce s4.1. 
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Line #2  People 

 Enter the total number of occupants.  May not be less than one. Per ASHRAE 62.2-2016 
section 4.1.1 

Line #3  Bedrooms 
Enter the number of bedrooms.  Not to be less than one. Per ASHRAE 62.2-2016 section 4.1 

Calculation:  The yellow box on this line calculates (number of bedrooms +1)*7.5  OR 
(number of occupants)*7.5, whichever is greater.  Per ASHRAE 62.2-2016 section 4.1.1 

Line #4  Conditioned Square Footage 
Enter total conditioned square footage for the building. 

Calculation:  The yellow box on this line calculates (conditioned square footage)*.03  Per 
ASHRAE 62.2-2016 section 4.1.1 

Line #5  Total Ventilation Required (Q_tot) 
This is a calculated value as defined as Q_tot in ASHRAE 62.2-2016 section 4.1.  This value 
will be at, or below the value shown in ASHRAE 62.2-2016 table 4.1a.   

Note regarding lines #6-9   

This section is to determine any local exhaust deficits.  Each line has four possible boxes 
for user entry.  The first two boxes on the left of each line require a “y” entry if the 
room exists in the building or an operable window exists in a room. You may enter “n” 
in these boxes if the response is no, or leave the box blank. The entire line may be left 
blank if the “room exists” response is no.   

The default inputs are “y” for Kitchen and Bath 1 (as it is assumed that each dwelling unit 
being considered will have one of each), though this input is easily changed if necessary. 

The default deficit on each line is “None”.  When the room indicator is set to “y” the required 
intermittent ventilation will show in the deficit column.  ASHRAE 62.2-2016 does not 
require these deficits to be overcome but the whole building ventilation system must make up 
for any deficiency. Consult Commerce specifications, especially section 10, for other fan 
location requirements dependent upon building conditions such as excess moisture and gas 
ranges. 

STRATEGY NOTE: Experimenting with different fan strategies on lines 6-10 can help the 
auditor achieve a whole building ventilation strategy using lower-CFM continuous fans in 
required ventilation rooms.  For file documentation purposes return the entries in the boxes to 
the actual measured values prior to printing, or saving the document. 

This section assumes all fans entered are properly vented, or will be vented to the 
exterior during the weatherization process. 
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Line #6  Kitchen 
In the “Intermittent Measured Fan” column enter the measured fan flow in cubic feet per 
minute (CFM) for any existing intermittent fan which is vented to the exterior of the 
building.  See Commerce specification 10.0.3 for additional information flow measurement 
and exceptions.  This column may be left blank if there is no fan, the fan has no flow, or is 
not vented to the exterior.   

IF a continuous fan exists calculate the air changes per hour (ach) and enter this value in the 
“Continuous Measured” column.  To calculate air changes per hour determine measured fan 
flow rate per hour (fan CFM*60) and divide it by the volume of the kitchen (Volume = 
length*width*height).   

Example:  Kitchen dimensions are:  10’ width by 12’ length by 8’ height and the 
continuous measured fan flow is 22 CFM.   Volume = 10*12*8 = 960 cubic feet, Hourly 
fan flow = 22*60 = 1320 cubic feet per hour, 1320/960 = 1.375 ach. 

 
If kitchen ventilation is provided by a range hood, it is required to have a flow of at least 100  
CFM. Any other mechanical ventilation in the kitchen (such as a downdraft fan) must have a  
flow of 300 CFM. 
 
According to the ASHRAE 62.2-2016 standard, there are two types of kitchens: enclosed and  
nonenclosed. An enclosed kitchen is defined as one that has permanent openings to interior  
adjacent spaces that do not exceed a total of 60 square feet. An enclosed kitchen is required  
to have mechanical ventilation that provides at least 5 air changes per hour (ACH), whether  
through the use of a range hood or other mechanical ventilation. 
 
A nonenclosed kitchen has permanent openings to interior adjacents spaces in excess of a  
total of 60 square feet. A nonenclosed kitchen is more highly connected to the main body of  
the home, so there is no ACH criterion to fulfill. A nonenclosed kitchen is required, as is an  
enclosed kitchen, to have mechanical ventilation which provides 100 CFM (if delivered by a  
range hood) or 300 CFM (if delivered by a other mechanical ventilation, such as a range 
hood). 
 
Line #7 through #9 Bath 1, 2 or 3 
Enter only rooms meeting the definition of a bathroom on these lines. ASHRAE 62.2-2016 
defines a bathroom as “any room containing a bathtub, a shower, a spa, or a similar source of 
moisture.”  Do NOT enter ½ baths, water closets etc*.   

Enter existing intermittent fan flows in the third column of this section. If continuous fans 
exist enter the fan flow in CFM in the fourth column. 

*Note:  Intermittent fans in ½ baths, water closets, laundry rooms etc. shall not be entered on 
this worksheet.  Properly vented continuous fans in these types of areas should be listed on 
lines 18 and 36. 
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Line #10  Total Deficit  
This line represents the existing deficit in local ventilation per ASHRAE 62.2-2016 
Normative Appendix A especially section A3.1.   

Line #11  Required Additional Airflow 

The additional airflow required is the total deficit divided by four (per ASHRAE 62.2-2016 
Normative Appendix A especially section A3.3).  This ventilation requirement can be 
overcome by addressing local ventilation issues in rooms requiring specific ventilation, 
through the whole building ventilation fan, or a combination of both.   

Line #12 Needed Ventilation Estimate (prior to credits) 
This entry is a sum of lines 5 and 11.   

Line #13  Actual Infiltration Estimate (Q_inf) 

For most accurate estimate enter a blower door reading taken after air sealing and any other 
measures significantly affecting building tightness in the first box. If no other reading is 
entered, CFM50 from line 1 will automatically transfer here.   

Dwelling unit height is defined in ASHRAE 62.2-2016 as the “vertical distance between the 
lowest and highest above-grade points within the pressure boundary” (in feet). 

Select a city from the drop-down menu on the left side of the worksheet which most 
accurately reflects the location and climatic conditions for the building being considered. 
This selection determines the WSF (weather and shielding factor, from Normative Appendix 
B) used to complete the calculation of Q_inf. Note: Portland Oregon is included to more 
accurately address conditions in southwest Washington.   

The third box on this line is the calculation of Q_inf. According to ASHRAE 62.2-2016, 
Addendum i: 

Q_inf = CFM@50 * 0.052 * WSF * [(dwelling unit height/reference height)^.4] 

where dwelling unit height is as defined above, and the reference height is 8.2 feet. 

Line #14  Assumed Infiltration (hidden columns) 
ASHRAE 62.2-2016 assumes an infiltration rate of 2CFM per square foot of the building. 
The first box on this line reflects the square footage entered on line 4.  The second box is a 
function of the square footage multiplied by .02. 

Line #15  Infiltration actual minus assumed (hidden columns) 
This line is merely a function of the actual measured infiltration from line 13 less the 
ASHRAE assumed value on line 14.  If the value is zero or less there will be no infiltration 
credit and the assumed value is automatically included in the required ventilation calculation. 
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April 2009 xhibit 9.3A 
(Revised December 4, 2017) Mechanical Ventilation Worksheet – Technical Support Document 
 Page 5 of 10 
 

   Weatherization Program Exhibit 

Line #15  Calculating Aext for attached dwelling units  
This line is also the beginning of the section used to calculate A_ext (a term used for 
horizontally attached dwelling units only). The complete calculation for Q_fan is given in 
ASHRAE 62.2-2016 equation 4.6 as 

Q_fan = Q_tot – (Q_inf x A_ext) 

where  

A_ext = (Exterior envelope surface area that is not attached to garages or other dwelling units) 
(Total envelope surface area) 

and modifies the infiltration credit proportionately. (Note that A_ext should be calculated 
even for dwelling units attached only via garage demising walls.) A_ext is always equal to 1 
for detached dwelling units, making this calculation only necessary for attached dwelling 
units. 

If the dwelling unit under consideration is vertically attached (shares any part of its floor or 
ceiling with another dwelling unit), check the box in this section. No infiltration credit is 
given for stacked dwelling units (Q_inf = 0). 

Line #16  Infiltration Credit (hidden columns) 
The infiltration credit allowed is ½ of the difference between the actual and assumed 
ventilation.  No increase is required if the measured infiltration is lower than the assumed 
rate.  

Line #17  Sum of existing bathroom ventilation 
ASHRAE 62.2 currently does not include a provision for partial credit of continuous local 
ventilation in the deficit calculation (lines 6-10).  Continuous ventilation is included in lines 
6-10 for the purpose of overcoming the deficit, if the fan flow is in excess of the required 
amounts (5 ACH, 100 or 300 CFM for kitchens, and 20 CFM for bathrooms).  These 
continuous amounts should be counted as part of a whole building continuous strategy.  Any 
continuous bath fan ventilation is summed and transferred to this line. (See also Strategy 
Note below, regarding lines #6-9 above) 

Line #18  Other Continuous Ventilation (including kitchen CFM) 
If there is any other existing continuous ventilation that is expected to remain (such as in 
laundry rooms, ½ baths, water closets, whole building, etc.) sum all CFM and enter it here.  
If continuous kitchen ventilation was entered in ach on line 6 the actual CFM must be 
manually entered as part of this line total.   

Line #19 Estimated Continuous Ventilation to Add 
This line is the estimated continuous ventilation needed to meet ASHRAE 62.2-2016.  The 
value is a function of line 12 subtracting lines 16, 17 and 18.  If the total is less than zero the 
box will indicate “None”.   
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April 2009 xhibit 9.3A 
(Revised December 4, 2017) Mechanical Ventilation Worksheet – Technical Support Document 
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   Weatherization Program Exhibit 

STRATEGY NOTE: Experimenting with different fan strategies on lines 6-10 can help the 
auditor achieve a whole building ventilation strategy using lower CFM continuous fans in 
required ventilation rooms.  For file documentation purposes, return the entries in the boxes 
to the actual measured values prior to printing or saving the document. 

Estimate Notes 
Be sure to record any relevant pre-weatherization or estimate notes in the box for file 
documentation. 

Lines #20-23 
All instructions for these lines are synonymous to the corresponding cells in lines #2-5 
above.  For user convenience, values will transfer from original entries.  If people, bedrooms, 
or square footage have changed, simply enter the new values in the green boxes. 

Lines #24-27 
All instructions for these lines are synonymous to the corresponding cells in lines #6-9 
above.  For user convenience, values will transfer from original entries in the “room exists” 
and “operable window” columns.  Post weatherization (final flow) measurements are 
required for all required fans.  These numbers must be manually entered in this section when 
utilizing the Mechanical Ventilation Worksheet to demonstrate compliance with the standard.   

Lines #28-30 
No entry required.  All instructions and explanations for these lines are synonymous to the 
corresponding cells in lines #10-12 above. 

Line #31  Final Blower Door CFM50 and Actual Infiltration (Qinf) 
Enter the post weatherization blower door number in CFM50 and the dwelling unit height. 
The actual building infiltration will be calculated automatically using the new CFM50 
according to the same calculations as in line #13 (see above). 

Lines #32-34 
No entry required.  All instructions and explanations for these lines are the same as lines #14-
16 above. 

Line #35 Sum of Continuous Bath Fan Ventilation 
No entry required.  All instructions and explanations for this line are the same as line #17 
above.   

Line #36 Other Continuous Ventilation (including kitchen CFM) 
Enter the total CFM of all continuous ventilation that is not shown on lines 25-27.  
IMPORTANT NOTE Any continuous kitchen ventilation entered in ach on line 24 
must be manually entered in CFM as part of this line total (Measure post weatherization 
CFM of continuous kitchen fan or use other approved Commerce/ASHRAE 62.2-2016 
method to determine flow value).   
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   Weatherization Program Exhibit 

Line #37 Continuous Ventilation Required 
This line is the continuous ventilation still needed to meet ASHRAE 62.2-2016.  The value is 
a function of line 61 subtracting lines 34, 35 and 36.  This value must be at, or less than “0” 
to demonstrate compliance to the standard.  A negative number represents the amount of 
over-ventilation installed. Adjust fans/ventilation strategy to get the closest result to “0” if the 
equipment and building conditions allow it. 

Final Project Notes 

Be sure to record any relevant post-weatherization or other final notes in the box for file 
documentation. 

Abbreviations: 

ach: air changes per hour 

CFM: cubic feet per minute 

CFM50: leakage rate measured at a pressure of 50 pascals 
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   Weatherization Program Exhibit 

Terms: 

Air handler – A steel cabinet containing a blower with cooling and/or heating coils 
connected to ducts, which transport indoor air to and from the air handler. 

Backdrafting – Continuous spillage of combustion gases from a combustion appliance. 

Bimetal element – A metal spring, lever, or disc made of two dissimilar metals that expand 
and contract at different rates as the temperature around them changes. This movement 
operates a switch in the control circuit of a heating or cooling device. 

Burner – A device that facilitates the burning of a fossil fuel like gas or oil. 

Carbon monoxide – An odorless and poisonous gas produced by incomplete combustion. 

Combustion air – Air that chemically combines with a fuel during combustion to produce 
heat and flue gases, mainly carbon dioxide and water vapor. 

Combustion analyzer – A device used to measure steady-state efficiency of combustion 
heating units. 

Depressurize – Cause to have a lower pressure or vacuum with respect to a reference of a 
higher pressure. 

Dilution air – Air that enters through the dilution device --- an opening where the chimney 
joins to an atmospheric-draft combustion appliance. 

Dilution device – A draft diverter or barometric draft control on an atmospheric-draft 
combustion appliance. 

Draft diverter – A device located in gas appliance chimneys that moderates draft and diverts 
down drafts that could extinguish the pilot or interfere with combustion. 

Fan control – A bimetal thermostat that turns the furnace blower on and off as it senses the 
presence of heat. 

Flue – a channel for combustion gases. 

Heat anticipator – A very small electric heater in a thermostat that causes the thermostat to 
turn off before room temperature reaches the thermostat setting, so that the house does not 
overheat from heat remaining in the furnace and ducts after the burner shuts off. 

Heat rise – The number of degrees of temperature increase that air is heated as it is blown 
over the heat exchanger.  Heat rise equals supply temperature minus return temperature. 

High limit – A bimetal thermostat that turns the heating element of a furnace off if it senses a 
dangerously high temperature. 

Appendix F

Revised 2/25/19Revised 2/25/19

Washington State Department of Commerce Back to Top



April 2009 xhibit 9.3A 
(Revised December 4, 2017) Mechanical Ventilation Worksheet – Technical Support Document 
 Page 9 of 10 
 

   Weatherization Program Exhibit 

House pressure – The difference in pressure between the indoors and outdoors measured by 
a manometer. 

Inch of water – Small air pressure differences caused by wind, blower doors, furnace fans, 
and chimneys are measured in inches of water (in.-H20) in the American measurement 
system. 

Input rating – The rate at which an energy-using device consumes electricity or fossil fuel. 

Intermittent ignition device – A device that lights the pilot light on a gas appliance when 
the control system calls for heat thus saving the energy wasted by a standing pilot. 

Make-up air – Air supplied to a space to replace exhausted air. 

Manometer –Measuring device for small gas pressures 

Mortar – A mixture of sand, water, and cement used to bond bricks, stones, or blocks 
together. 

Net free area – The area of a vent after that area has been adjusted for insect screen, louvers, 
and weather coverings. The free area is always less than the actual area. 

Open-combustion heater – A heating device that takes its combustion air from the 
surrounding room air. 

Orphaned Natural Draft Water Heater -  A natural draft water heater vented into an 
oversized chimney. 

Oxygen depletion sensor (ODS) – A safety device for unvented combustion heaters that 
shuts gas off when oxygen is depleted. 

Pascal – A unit of measurement of air pressure.  (See Inch of water.) 

Plenum – The piece of ductwork that connects the air handler to the main supply duct. 

Pressure – A force encouraging movement by virtue of a difference in some condition 
between two areas. 

Return air – Air circulating back to the furnace from the house, to be heated by the furnace 
and supplied to the rooms. 

Room heater – A heater located within a room and used to heat that room. 

Sealed-combustion heater – A heater that draws combustion air from outdoors and has a 
sealed exhaust system. 

Space heating – Heating the living spaces of the home with a room heater or central heating 
system. 
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Spillage – Temporary flow of combustion gases from a dilution device. 

Stack effect – The draft established in a building from air infiltrating low and exfiltrating 
high. 

Stand-Alone Natural Draft Water Heater - A natural draft water heater vented into a 
properly-sized chimney in accordance with NFPA 31 for oil-fired units, NFPA 54 for gas-
fired units, NFPA 58 for propane-fired units and NFPA 211 for solid-fueled units or the 
venting tables of a chimney liner manufacturer. 

Steady-state efficiency – The efficiency of a heating appliance, after an initial start-up 
period, that measures how much heat crosses the heat exchanger.  A combustion analyzer 
measures the steady-state efficiency. 

Supply air – Air that has been heated or cooled and is then moved through the ducts and out 
the supply registers of a home. 

Vent connector – The vent pipe carrying combustion gases from the appliance to the 
chimney. 

Vent damper – An automatic damper powered by heat or electricity that closes the chimney 
while a heating device is off. 

Venting – The removal of combustion gases by a chimney. 

Worst-case depressurization test –A safety test, performed by specific procedures, 
designed to assess the probability of chimney back drafting. 

WRT – “With respect to” used to show that the air pressures between two areas are being 
compared. 

Zone – A room or portion of a building separated from other rooms by an air barrier----not 
usually an effective air barrier. 
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The NREL MF SWS applies to all buildings containing more than 5 units. View the MF SWS online at 
https://sws.nrel.gov for more information

Appendix G

Multifamily Homes

Revised 2/25/19Revised 2/25/19

Washington State Department of Commerce Back to Top


