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Washington State Energy Code Support?
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The WSU (Washington State University) Energy Program has a long history of working towards energy
efficiency, renewable energy, and sustainable practices. Here is an overview of its history:

art of the Was

rogram was established in 199

Establishment: 7t
th ngton N Ser 2,

Early Focus: In its early years, the program primarily focused on energy conservation and efficiency. It aimed to educate and provide technical
assistance to individuals, businesses, and communities in Washington State to promote energy conservation practices.

Growth and Diversification: Over time, the program expanded its scope and initiatives. It began to work on a broader range of energy-related issues,
including renewable energy, clean technologies, and sustainable practices. The program became involved in research, development, and deployment of
new energy technologies.

Federal Programs and Partnerships: The WSU Energy Program has actively collaborated with federal agencies, including the U.S. Department of
Energy (DOE), the U.S. Environmental Protection Agency (EPA), and the U.S. Department of Agriculture (USDA). These partnerships allowed the program
to access resources, funding, and expertise to further its mission.

Energy Codes and Standards: The WSU Energy Program played a significant role in the development and implementation of energy codes and
standards in Washington State. It worked closely with government agencies, utility companies, and industry stakeholders to establish energy efficiency
requirements for buildings and appliances.

Renewable Energy Initiatives: The program has been involved in various renewable energy initiatives, such as solar power, wind energy, bioenergy,
and energy storage. It has supported research, demonstration projects, and educational efforts to promote the adoption of renewable energy
technologies.

Education and Training: The WSU Energy Program has been actively engaged in providing education and training to professionals, students, and the
general public. It offers workshops, seminars, and certification programs on energy efficiency, renewable energy, and sustainable practices.

Focus on Communities: The program has a strong focus on serving communities throughout Washington State. It provides technical assistance,
funding support, and resources to help communities develop sustainable energy plans, implement energy projects, and reduce energy consumption.
Continued Innovation: The WSU Energy Program continues to evolve and adapt to changing energy landscapes and emerging technologies. It stays at
the forefront of energy research, policy development, and industry trends to address current and future energy challenges.

Overall, the WSU Energy Program has a rich history of promoting energy efficiency, renewable energy, and sustainable practices. Its work has
contributed to the advancement of clean energy technologies and the reduction of energy consumption in Washington State and beyond.
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WSEC-R 2021 2" Edition

Two Hour Education & Update

Join WSU-EP as we cover the new 2021

Washington State Energy Code

Residential proposed changes (EPCA-

CR103P) that will be released in
March of 2024.

Our presentation will contain both
beginner & intermediate level
education/update on the WSEC-R. This
education will be available virtually on
the second Wednesday of each month.
Visit our training page to register.

&

WASHINGTON BTATE UNIVERSITY
Energy Program 'S

2023 Trainings
The new WSEC-R website is currently
under construction. Thank you for your
patience as things are relocated on the

website during this time. We are excited
as these changes to the website will allow

for new features and tools that will help
us to better service you, our clients.

https://www.energy.wsu.edu/EventsTrainings.aspx




State Building Code Council

(SBCOQ)
What is the SBCC & what do they do?

The State Building Code Council (SBCC) was created
to provide independent analysis and objective advice
to the legislature and the Governor’s Office on state
building code issues. The SBCC establishes the
minimum building, mechanical, fire, plumbing and
energy code requirements necessary to promote the
health, safety and welfare of the people of the state
of Washington by reviewing, developing and
adopting the state building code.
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REVISED EFFECTIVE DATE FOR 2021 CODES
MARCH 15, 2024

The State Building Code Council voted on May 24, 2023, to delay the
effective date of the 2021 codes for 120 days, which changed the effective
date from July 1, 2023 to October 29, 2023. On September 15, 2023, the
State Building Code Council agreed on another delay. The new effective date
for all building codes is March 15, 2024.

The Council is also entering rulemaking to modify sections in the commercial
and residential energy codes to address legal uncertainty stemming from the
decision in California Restaurant Association v. City of Berkeley recently
issued by the Ninth Circuit Court of Appeals.

Information on SBCC and related documents are courtesy of:
The State Building Code Council




Links:
https://sbcc.wa.gov/state-
codes-regulations-
guidelines/state-building-
code/energy-code
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Where's
the
WAC?

2021 Code Adoption

Cycle

CR-103P

https://www.sbcc.wa.gov/n

ews/adopted-changes-

energy-code-epca-concerns

20.
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v International Building Code

~  International Firs Code

v Intemational Residential Gode

v Washington State Energy Code Commercial Provisions

A~ Washingten State Energy Code Residential Provisions
E Code TAG Paos

Group 2 - 2021 Washington State Energy Code - Residential

(see Group 3, below, for EPCA changes adopted to the 2021 code)
- CRA01P

+ GRAGR Propo

+ GR-193 Adoplos

+ 2021 WESC.R Final Cost Bensf

- 2021 WSEC R Conslse Explanatery Statement

. 55,01 Key Mossures

Group 3 - Addressing EPCA Concerns in the 2021 Washington State Energy Code - Residential

+ CR-101 Preproposal Statement of Inquiry

- GR-102 Proposed Rule
3P Adopted Rule
reliminary € lenafit Analysis
+ Final Cost Benefit Analysis
+ Concise Explanatory Statement

. G nosals
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Heating
Cooling
Ventilation

Administration
Prescriptive

: Enclosure ;
HIH] ) Envelope ~=~.) Single Family
Shell
odeling b P,
Legend {HEIEL Calculation %%ﬂ!" Multifamily
Y _

& R bl

olo Eﬁz:‘agv;//a € Remodel




3/19/2024

Why Ventilate?

WSEC Ventilation Class
Based on WAC 2021 Codes

13
Indoor Air Quality (|AO\)'P
What is that really?
teadd ) ° Dander PD"E“?, En " HOME = FOREGAST = ALLERGY = RESEARCH = TOOLS <)
admium Charred wood el | _
Gypsum National
Formaldehyde Insect parts Allergy Map
Carpet Fibers © Paint spheres dlret sy €
Soot * Plant particles
Dust mite feces * Pollens
Molds * Paper
Fire retardants * Pesticides
Asbestos » Herbicides
Chemicals * Flyash
Tire fragments « Radon
Water Vapor . And other stuff... |
Building material off gassing
14
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MERV Rating Average Particle Size Efficiency in Microns.

HOW Big iS 1 l-lm? 14 3.0- 10:0 less than 20%

r than or eg;

& 10,10 0 oreajer than ar eaual tn 158

1.0-3.0 greater than or equal lo 20%

8
3.0-10.0 greater than or equal to 70%
40-20 pm B I
Diameter of Single Human Hair q ater than or equal to 35%
3.0-10.0 greater than or equal to 75%
5-10 pm in 1.0-3.0 greater than or equal lo 509

Human Red Blood! Cell

3.0-10.0 greater than or equal Lo 80%

2-3 pm 0.30-1.0 greater than or equal to 20%
Spider Web Silk Thread
2 = T 1.0-3.0 greater than or equal Lo 65%

3.0-10.

greater than or equal to 85%

0.30-1.0 greater than or equal to 35%
12 1.0-3.0 greater than or equal Lo 80%
3.0-10.0 greater than or equal to 90%

\ 0.20-1.0 greater than or equal to 50%

13 1.0-3.0 greater than or equal Lo 85%
3.0-10.0 greater than or equal to 50%
6 Photo source: EPA
Photo source: Wikipedia.org High efliciency Fartic
Air f HEPA"

WSU Ventilation Video Series
Why Ventilate?




Control the flow of fresh air, moisture, and pollutants

Poor ventilation can result in...mold & mildew growth, increased levels of
airborne chemicals, combustion safety problems, i.e. carbon monoxide

poisoning & high utility bills.

Ventilation systems protect people and preserve buildings by...

Diluting airborne pollutants, supplying fresh air, eliminating odors,
reducing drafts, preserving structures by controlling airborne moisture.

Two styles of ventilation: Passive & Active

Passive venting relies on non-mechanical air movement such as open
windows, open vents in attics, and vented crawl spaces. This relies on

and other indoor air quality
experts, suggest an optimum

relative humidity (Rh) range of 45

to 55%. Too much or too little
moisture can cause a variety of
health threats and illnesses.

pressure and temperature differences between outside and inside of

structure.

Active or mechanical ventilation moves air through the home using fans

and ducts.

Numerous studies done by ASHRAE

3/19/2024
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Only Two Choices

Uncontrolled Infiltration
No control of where air enters or exits
Escaped heat is unrecoverable

Rate & duration is controlled by outside force
such as AT & pressure.

Questionable indoor air quality

Greater risk of water intrusion,
* bacterial growth, rot, structural damage

Health risks

Controlled Ventilation

Can direct fresh air in and stale air out
Recover between 70% and 90% of latent heat
Mange the rate & duration of ventilation
Filter out pollutants

Regulate moisture & humidity

Minimize or eliminate health risks

18



Three ways to ventilate:

* Exhaust Only
* Typically known as spot ventilation

* Supply Only
* Usually integrated stand-alone systems

* Can be combined with exhaust only to create a
balanced system

* Balanced Ventilation
» Typically done with HRV/ERV equipment

e Also known as balanced ventilation with
recovery

* A balanced and commissioned supply and exhaust fan
* Typically known as balanced without recovery

3/19/2024

19

Whole-House Exhaust Ventilation
Example of Ventilation Using a Supply Fan
\ Recommended
cold chmate Incline supply fan
confriguration, o Supply duct — g
out gable end \ Fresh aif duct
(insulation required
Supply filte if indoors)
Whole-house fan
within 4" 0" of
intake requires Retum duct
sone fating less
than 1.5 Spok =~
ventilation = Il
fan ﬂ | ~
5 24 hour timer (aperates
the supply fan only)
Forced air furnace
| ! | Spot vent
D‘ | - [% control,
- - minimum
— & 1 per fan
Whale | i
house fan L = Theo
ugh-
control V™ wall vent
ol -
Spot - - [— Undercut
ventilation | doors 1/2*
fan with B to permit
control — air flow
=L
S NN
PR Rl TR PrT0 ke
N N N N N N N NS NS NN N NN NN

Source: Builders Guide to Cold Cliamtes

Building Science Corperation

20
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Ventilation Distribution

WSEC Ventilation Class
Based on WAC 2021 Codes

21

-
Whole ﬁuse Fan
(See Instructions)

I-m.

%4

— "

=]

Must have automatic controls with manual overrides, (automatic timer)

Must be readily accessible

Must provide operating instructions

Must have label “whole house ventilation, see operating instructions”
Operable air inlets may be used — required in each occupiable space
Sone rating of 1.0 or less

One dedicated fan may be used for whole house

22
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efficiency and capacity.

pumps during the heating season.

Leaky Duct Systems Contribute to Poor IAQ

* Leaks in return ductwork draw air into the house from crawlspaces, garages and attics bringing
with it dust, mold spores, insulation fibers and other contaminants.

* Return leaks pull outside air (hot in summer, cold in winter) into the duct system reducing both

* Leaks in the supply ductwork cause expensive conditioned air to be dumped into the attic,
crawlspace or garage instead of into the house.

* Leaky ductwork has been found to greatly increase the use of electric strip heaters in heat

* Household depressurization from duct leaks and imbalanced duct systems can cause spillage of
combustion products (from furnaces, water heaters, and fireplaces) into the house.

23

Supply and Return Leakage

100 ¢fm
make-up air T,

Return 1000 cfm
Main Living Space

Negative WRT outside
Supply 900 cfm “{

AH | |! - - -

|
Garage )

1 L 1 J
{4/—L|" Total su;ply Ieaka;;: 100 d": 5

Return leakage 100 cfm

-

' -
‘ Return 1000 cfm <
Main Living Space |
Pasitive WRT Outside |

Garage - [
1200 dfmsupply |
AH b - . —
| Attic and garage air mixing |
{% in house air. L
T3 Moisture driven into walls, [

floors and ceilings.

J Return duct leakage
100 efm v

Not so good for IAQ...

Alr pressure Retumn f—
pasitive WRT 1000 CFM
ouside
Air pressure
Closed door
negative WRT
22?;:;" outside [
lated b
Carage ‘;:Zrlcluwi 800 CFM supply
AH T .
| |
Door closure isolates supply air
[—_/——_ from return grille

Supplement A-2

Return zone containing combustion
appliance goes negative creating
spillage or backdrafting potential

WSEC Builder’s Field Guide, 8th Edition, 2009 « Washington State University Extension Energy Program

24
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ASHRAE Std. 62.2 Table 5.3:|Prescriptive Duct Sizing Chart |

Duct Diameter

Fan Rating in ¢fm Certified @ 0.25 in. w.c.

Ductulator.com | Help

Airfaw Rate: B
800 CFM [Femeout
wexmum Arveecty | = 148 7487em
800 FPM |rectangular duct
Max Static Loss/100t: | . noagt s rix
008 InWg 14%12% 5 68671
: 16%10° = 720rPM
+ 2008 = 7207
$ 28%6° 686 r1

https://ductulator.com/

0.059invig 00t

0.055inwan 00t
0.064 inWo/100ft
0.071inwigr100ft
0.078invignooit

Ductulator Duct Sizing [+
The Simple Duct Sizing App

(inches) Flex Duct (c¢fm) Smooth Duct (cfm)
50 80 100 125 50 80 100 125
3 nia nfa nia nia 5 n/a n/a nia
4 70 3 n/a nia 106 35 5 na
5 no limit 70 35 20 no limit | 135 85 55
6 no limit | no limit 135 95 no fimit | no limit | no limit 145
7 and above no limit | no limit | no limit | no limit | no limit | no limit | no limit | no limit
- 1dard 62 2 requirements.
Every Elbow Adds 15 Lineal Feet [

25

E

As an unconditioned basement, what’s wrong with this installation ?

If the basement is conditioned, do you need to seal the ducts ?

26
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In Duct Length Equivalents,

Elbows Matter!

ADC Flexible Duct Performance & Installation Standards, 6t Edition
Air Duct Council, 1300 Sumner Ave. Cleveland, OH 44115
Tel: (216) 241-7333 info@flexibleduct.org

27

Flex Duct Length, Bends, and Vertical Application

Centrance Fting__| 35|
Total Duct Length 14ft
2 x 45° Bends (2x10’)  20ft
1 x 90° Bend (1x20’) 20ft
Exit Fitting 35ft
Total Effective Length ~ 124ft

ADC Flexible Duct Performance & Installation Standards, 6t Edition
Air Duct Council, 1300 Sumner Ave. Cleveland, OH 44115

Tel: (216) 241-7333

info@flexibleduct.org

Although the distance from the plenum to the terminal end in this example is
approximates 12ft...
the total equivalent is ... 124ft.

The equivalent length values for bends & fittings represented above are default values from the ACCA Manual D and based on 900fpm at 0.08 IWC/100ft for supply ducts and
700fpm at the 0.08 IWC/100ft of return ducts.

28
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Figure 7-5
Duct Insulation and Sealing

Transitions

When ducts run through unheated
space, all transverse and longitudinal
joints must be sealed

WSEC Builder's Field Guide, 8th Edition, 2009 » Washington State University Extension Energy Program Chapter 711
Flex duct
connections

Y

=

Register boot

Sealing Ducts

Building cavities
(Not Allowed)

29

Use Water Based Mastic
common referred to in the PNW as:

"Pookie”.

Turns out we should stop calling it Pookie...

30

15
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Videos

These videos are old but still provide useful information.

"Duct Sealing for Comfort, Energy, and Indoor Air Quality” (16:45 min.)

Air Leakage in Homes: The Invisible Thief (32.11 min)

Introduction (2:19)

Why Air Seal? (3:21)

Air Sealing_For New Homes (20:41)

Measuring Building Tightness (4:28)

Air Sealing_for Existing Homes (5:12)

Combustion Safety (2:50)

Final Thoughts (1:40)

Fresh Air for a Healthier Home (29 min)
Play All - recommended (29 min)

Why Ventilate? (4:53)

Exhaust-only Systems (5:28)
Integrated Systems (4:07)

HRV/ERV Systems (4:26)

Installation & Inspection (5:10)

Upgrading_Existing Homes (5:35)

Flex Duct Length, Bends, and Vertlcal Appllcatlon

Sply mastics
mZtal duct ™

_anl’) jnner Imer
' &?‘ astic

Additional Resources

31
FIex Duct Length Bends, and Vertical Appllcatlon
-l
: q_‘ metal dct ¥,
Z2'slideinner Ilner
overgnastic
3.Securefiners
withzip t i
ealing: y mastios "
eal gaps from diict | metal duot
e S 228fide inner. filer
i .QSecureco -
,,‘? with screws
5 TN e
stur?yengwg?t g
" duct sag to 1/2- u’J e Bcarhnzume nxn:g
f—— 7 n S Wi
e o e LY aEEsances
32
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WSEC-R

The Energy Codes & Ventilation

WSEC Ventilation Class
Based on WAC 2021 Codes

33

WSEC-R Ventilation

R403.3 Ducts

¢ Ductwork & their location

¢ Ductwork & their insulation

e Duct work & their leakage/sealing/testing
¢ No building cavities as plenums

R403.4 Mechanical System Pipe Insulation

¢ Mech. system piping capable of carrying fluids above 105 degrees
or below 55% degrees shall be insulated to a min. of R-6

* Protection of piping insulation (removable)

34

17
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Chapter 4

General R401.3 - Certificate

rod dosign professional name:
Bullderirag. design pro. signature:
Conditioned floor area:

ft* (per bullding permit)
R-Values (R303.1.1)

Vaulted R- Floors: Over unconditionad space R-

AtticR____ Slab-or-grade fioor R-___|

Walls: Abovograde R Fully insulated slab? Y/N (Circle one)
Below, i R.____ Doorst  R___R__ R
Bolow,ext R____

U-Value of Windows, Skylights and Doors (R302.1.1.3)
Average area woighted U-value from Glazing Workshaat Average U- -
Fuel Normalization (Tables R406.2) and gy Credits (Table R406.3)

Systom Typo Number (110 6) (Select one)

Energy Credits selected (110 7).

Fuol GCredit + Total Enargy Gredits. = Total Cradits
Hea ‘and Domestic Hot Water

Type (Manufacturor and Model Numboer) Efficiency

2021 WSEC Residential Energy Compliance Certificate (Effective March 15, 202

Systom design capacity

Rated annual generation KWhiyr
Appliances E Star?
Manufacturer and Model (Circle one)

Dish washer

Washor
Dryer

Vented or unvented? If vanted, CEF rating
Gas firoplace / hoating stove (Soction R402.4.2) Fireplace officiency (FE)
Heating or Decorative? (Circle one)

A permanent certificate shall be completed by the builder or other approved party and
posted on a wall in the space where the furnace is located, a utility room, or an approved
location inside the building. When located on an electrical panel, the certificate shall not
cover or obstruct the visibility of the circuit directory label, service disconnect label, or other
required labels. The certificate shall indicate the following:

1.

The predominant R-values of insulation installed in or on ceiling/roof, walls, foundation
(slab, belowgrade wall, and/or floor) and ducts outside conditioned spaces.

U-factors for fenestration and the solar heat gain coefficient (SHGC) of fenestration.
Where there is more than one value for each component, the certificate shall indicate
the area weighted average value.

The results from any required duct system and building envelope air leakage testing done
on the building.

The results from the whole-house mechanical ventilation system flow rate test.

The types, sizes and efficiencies of heating, cooling, whole-house mechanical ventilation,
and service water heating appliances. Where a gas-fired unvented room heater, electric
furnace, or baseboard electric heater is installed in the residence, the certificate shall list
"gas-fired unvented room heater," "electric furnace" or "baseboard electric heater," as
appropriate. An efficiency shall not be listed for gas-fired unvented room heaters, electric
furnaces or electric baseboard heaters..

Where on-site photovoltaic panel systems have been installed, the array capacity,
inverter efficiency, panel tilt, orientation and estimated annual electrical generation shall
be noted on the certificate.

The code edition under which the structure was permitted, and the compliance path
used.

The code official may require that documentation for any required test results include an

electronic record of the time, date and location of the test. A date-stamped smart phone
photo or air leakage testing software may be used to satisfy this requirement.

35
Whole House Ventilation System Measured Flow Rates (M1505.4 IRC-WA) | Circle one
WSEC-R 2021 Edition Testing Results / Are the system Is correctly labeled? YorN
HVAC System Duct Leakage Testing (R403.3) Circle ane /f
Al ductwork and air handier In conditioned space? (See Option 4.2) The Whole House Ventilation (WHV) system operation and maintenance (O&M) YorN
AN Suchvon: I hoofianed sjces barkd i rismed i 7t MaKaga, s S instructions were provided to the building owner?
Al ductwork & air handlor outside conditioned space Insulated to minimum R-$7 YorN Provided to: on (date)
| Air handler present at duct leakage test? (Total leakage 4% if yes, 3% if no) YorN
HVAC loakage to outside test conducted at final? YorN
Do HVAC duct leakage tests include GPS and time stamp vlmli:unn?/ YorN mde Houu v.m"mon sYst'm Twe: (Cll'cle one,
HVAG systom leakage test caiculated design target: CFM @25 Pa
HVAC systom loakage test measured resuts: CFM@25Pa (1) Whole house exhaust fan, location
(2) Balanced HRV/ ERV, location
Dwaelling unit loakage test calculated design target:
Dwalling unit leakaga tost, moasurad rosults: ACH @50 Pa For R2 low-rise, serves more than one unit? YorN
Whole Bullding Leakage test (R2 non-corridor ‘design target: CFMisf @50 Pa
Whole Building Leakage test (R2 non-corridogaly) measured: CFMSt @ 50 Pa (3) Supply or HRV WHYV integral to the air handler. Describe system control sequence of
o ude GPS andfime stamp Yorn operations or reference to design submittal:
Whole House Ventilation Systom Measured Flow Ratos (M1505.4 IRC-WA) ‘ Circie one
Are the system controls correctly labeled? YorN
The Whole House Ventilation (WHV) system operation and malntenance (O&M) YorN
instructions were provided to the bullding owner? fymn-‘im.' Mur‘ p.r d.y CFM
Provided to: on (date) sP.c‘ ¥ —
Whvte Housa Vertation Bystem Type: (Cite am0) WHYV calculated design minimum flow rate per plan submittal:
:;;mg‘f""‘;‘;‘g;‘:gﬁﬁ'” WHV measured min flow rate at commissioning: Exhaust CFM, Supply CFM
5 Sommt on VS oottt i o, Descron sysem controseauence | | DO WHV flow tests include GPS & time stamp verification? YorN
o B amon—" HRV/ERV sensible heat recovery efficiency:
S rur 3 h r CFM
i AR A o i i e Commissioning Notes:
WHV measured min flow rate at commissioning: Exhaust CFM, Supply CFM
Do WHV flow tests include GPS & time stamp verification? YorN
HRVIERV sensible heat recovary efficioncy:
Commissioning Notes: Other Mandatory Requirements Circle one
Other Mandatory Requirements | Girca ane All other mandatory requirements of WSEC-R have been met? YorN
Al other mandatory requirements of WSEC-R have besn met? ‘ YorN ‘
36
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Yes.
You are required to test
your ventilation systems.

Maybe not this one...

37

f@e N

b

slls 0o
\q Cg’\l ! port request topic R-403.3.2,
\d-uet{loca ...

R403.3.2.4 Ductwork in floor cavities located over unconditioned
space shall comply with all of the following:
4.1. A continuous air barrier installed between
unconditioned space and the duct.
4.2. Insulation installed in accordance with Section
R402.2.7.
4.3. A minimum R-19 insulation installed in the cavity
width separating the duct from unconditioned space.
R403.3.2.5 Ductwork located within exterior walls of the
building thermal envelope shall comply with the following:
5.1. A continuous air barrier installed between
unconditioned space and the duct.
5.2. A minimum R-10 insulation installed in the cavity
width separating the duct from unconditioned space.
5.3. The remainder of the cavity insulation shall be fully
insulated to the drywall side.
R403.3.7 Building cavities. Building framing cavities shall not be
used as ducts or plenums. Installation of ducts in exterior walls,
floors or ceilings shall not displace required envelope insulation.

R402.2.7 Floors. Floor cavity insulation shall comply with one of

the following:
1. Insulation shall be installed to maintain permanent contact with

the underside of the subfloor decking in accordance with
manufacturer instructions to maintain required R-value or readily
fill the available cavity space. Insulation supports shall be installed
so spacing is no more than 24- inches on center. Foundation vents
shall be placed so that the top of the vent is below the lower
surface of the floor insulation.

2. Floor framing cavity insulation shall be permitted to be in
contact with the top side of sheathing separating the cavity and
the unconditioned space below. Insulation shall extend from the
bottom to the top of all perimeter floor framing members and the
framing members shall be air sealed. 2021 Washington State
Energy Code RE-25

3. A combination of cavity and continuous insulation shall be
installed so that the cavity insulation is in contact with the top side
of the continuous insulation that is installed on the underside of
the floor framing separating the cavity and the unconditioned
space below. The combined R-value of the cavity and continuous
insulation shall equal the required R-value for floors. Insulation
shall extend from the bottom to the top of all perimeter floor
framing members and the framing members shall be air sealed.

38
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R402.2.7 Floors. Floor cavity insulation shall comply with one of the following:
2403.3.7 Building cavities. DUAIdUNg framing cB¥iries shall not be 1. Insulation shall be installed to maintain permanent contact with the
used as ducts or plenums. Installation’of ducts inVexterior walls, underside of the subfloor decking in accordance with manufacturer instructions
floezs or cellings shall not displace mequized envelope insulation. to maintain required R-value or readily fill the available cavity space. Insulation
[Statutery Authority: RCW. 19.27A.020, 19.27A.045)p19.27A.160, and . . . .

hapter 19,27 ROW. WSR 23-02-080, 29412102, and Ne-20-022, & 51115 SUPPOrts shall be installed so spacing is no more than 24- inches on center.
40320, filed 1/3/23, ©/7/23, and 9/25/23, eftective \15/24. statutory FOUNdation vents shall be placed so that the top of the vent is below the lower
Authority: RCW 19.27A.020, .19.27TA.045, 19.27A.160 and Shapter 19.27 Surface of the ﬂoor insulation_

RCW. WSR 20-01-047, 5 51-11R-40320, filed 12/9/19, effective 7/1/20. . . . . . . .
ctariior it O 15 20035, 15 270" b5, 18,475 160, and 2.' Floor framm'g cavity ms'ulatlon sha.II be permitted to be in contact with
19.27.074. WSR:17-10-D63, § 51-11R-40320, filed 5/2/17, effective the top side of sheathing separating the cavity and the unconditioned space
6/2/17. Statutory Authority: ROW 19.27A.020, 19.27A.045, 19.274.160,  pelow. Insulation shall extend from the bottom to the top of all perimeter floor

d 19.27.074. 16-02-127, § 51- -40320, filed 1/6/16, eff i . . .
g He8 e o HEIE eHeee framing members and the framing members shall be air sealed. 2021
7/1/16., Statutory Authority: RCW 19.27A.020, 19.27A.045 and chapters

18.27 and 34.05 RCW. WSR 13-04-055, § 51-11R-40320, filed 2/1/13, Washington State Energy Code RE-25
effective 7/1/13.) 3. A combination of cavity and continuous insulation shall be installed so
that the cavity insulation is in contact with the top side of the continuous
rg insulation that is installed on the underside of the floor framing separating the
(IRC 2021 WSEC) cavity and the unconditioned space below. The combined R-value of the cavity
e Stud wall cavities in the outside walls and continuous insulation shall equal the required R-value for floors. Insulation
of building envelope assemblies shall shall extend from the bottom to the top of all perimeter floor framing members

not be utilized as air plenums. and the framing members shall be air sealed.

e 7.3.Stud wall cavities shall not convey
air from more than one floor level.

39

ventilation systems

to 8.0 cubic feet
per minute (226.6 L/min) per 100 square feet (9.29 m2) of conditioned floor area

40
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System Design Process
ACCA ACCA
Residential Commercial
Manuals Manuals
ACCA Manual Types J, S, D, & T: K cs
e As you can see there is a lot to the design and
implementation of and HVAC system. All homes N
are required to provide a Manual J and provide
the equipment selected to meet the Manual J. -
e This is the bare bones minimum the code
requires. As you can see by the chart on my Q
right that there is a lot more to good system
HVAC design, installation and commissioning. =
Q
B

Image courtesy of ACCA

41

ACCA Manual and Sizing Capable Software

The WSU-EP Simple heat
calculator does not performing
SIZING TOOL cooling calculations for AC’s or
A Free Software for heat pump units! R403.3
HVAC Professionals requires the use of proper ACCA

sisea e ; Manuals or approved alternative
calculation. If software is
needed, BetterBuiltNW.com
offers HVAC ST.

Heating, Ventilation, & Air-
Conditioning Sizing Tool

ent Loads

portunities 1o impg

System Selection
Results edh acturers tc

Photo courtesy of: BetterBuitnw.org
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R403.6 Mechanical Ventilation.

¢ The buildings complying with Section R402.4.1 shall be provided with
mechanical ventilation that meets the requirements of Section M1505 in
the International Residential Code (WAC edition) or Section 403 in the WA
Mechanical Code (WAC edition), as applicable, or with other approved
means of ventilation.

¢ Outdoor air intakes and exhausts shall have automatic or gravity dampers
that close when the ventilation system is not operating.

3/19/2024

not less than 0.2 inch w.c. (49.85 Pa).

not less than 0.1 inch w.c. (24.91 Pa).

44
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R403.6.2 Testing.

Mechanical ventilation systems shall be tested and verified to provide the
minimum ventilation flow rates required by Section R403.6. Testing shall be
performed according to the ventilation equipment manufacturer's
instructions, or by using a flow hood or box, flow grid, or other airflow
measuring device at the mechanical ventilation fan's inlet terminals or grilles,
outlet terminals or grilles, or in the connected ventilation ducts.

Where required by the code official, testing shall be conducted by an
approved third party. A written report of the results of the test shall be
signed by the party conducting the test and provided to the code official.

EXCEPTION:

Kitchen range hoods that are ducted to the outside with 6-inch (152 mm) or
larger duct and not more than one 90-degree (1.57 rad) elbow or equivalent
in the duct run.

3/19/2024
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TABLE R403.6.1

WHOLE-DWELLING MECHANICAL VENTILATION SYSTEM FAN EFFICACY?

AIR FLOW RATE MINIMUM EFFICACY

SYSTEM TYPE (CFM) (CFM/WATT)
HRV, ERV or balanced Any 1.2 cfm/watt
Range hoods Any 2.8 cfm/watt
e SRERbay Any 3.8 cfm/watt

exhaust fan
<90 2.8 cfm/watt

Other exhaust fan

L 290 3.5 cfm/watt

For Sl: 1 ¢fm = 28.3 L/mi

AdrFlow
m | wee, a. Design outdoor pr'exhaust airflow rate/watts of fan used.
emton ooy
Raoge-boods Ay Fr 4
U o ) S ey
Hathroomn: i = -~
rr—r—
ot £ =5 Amry))
wiaark dommi
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Scope:

A. In each full bathroom, verify that an
exhaust fan is installed that vents
directly to the outdoors, not into an
attic or crawlspace.

B. Measure the airflow and verify that it
is > 50 CFM for intermittent fans and >
20 CFM for continuous fans.

For a continuous fan, also verify that
the rated sound is £ 1 sgne. For an
intermittent fan, it is also
recommended, but not required, that
the rated sound be < 3 sones.

{1

Verify that bath fan exhausts
to the outdoors and meets
airflow and sound
requirements

3/19/2024

Verify that kitchen fan
exhausts to the outdoors and
meets airflow and sound
requirements

For an intermittent fan that’s not a
range hood or appliance-range hood
combination (e.g., a fan through the
kitchen wall), measure the airflow and
verify that it is > 100 CFM and also 2 5
ACH based on kitchen volume. It is
also recommended, but not required,
that the sound rating be < 3 sones.

Building America Solution Center

HVAC WSEC-R
WSEC Ventilation Class
Based on WAC 2021 Codes

24
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2. AIR LEAKAGE CONTROL AND EFFICIENT VENTILATION OPTIONS
Only one option from Items 2.1 through 2.3 may be selected in this category.

& 2.1 | Compliance based on Section R402.4.1.2: 1.0 1.0
(R Reduce the tested air leakage to 2.0 air changes per hour maximum at
X 50 Pascals, or for R-2 Occupancies, optional compliance based on
f 'I i) Section R402.4.1.2: Reduce the tested air leakage to 0.25 cfm/ft?
. - maximum at 50 Pascals
=X and

All whole house ventilation requirements as determined by Section
M1505.3 of the Infernational Residential Code or Section 403.8 of the
International Mechanical Code shall be met with a heat recovery
ventilation system with minimum sensible heat recovery efficiency of

To qualify to claim this credit, the building permit drawings shall specify
the option being selected, the maximum tested building air leakage, and
shall show the qualifying ventilation system and its control sequence of
operation.

2.2 | Compliance based on Section R402.4.1.2; 1.5 1.5
Reduce the tested air leakage to 1.5 air changes per hour maximum at
50 Pascals, or for R-2 Occupancies, optional compliance based on
Section R402.4.1.2: Reduce the tested air leakage to 0.20 cfm/ft?
maximum at 50 Pascals

and

All whole house ventilation requirements as determined by Section
M1505.3 of the International Residential Code or Section 403.8 of the
International Mechanical Code shall be met with a heat recovery
ventilation system with minimum sensible heat recovery efficiency of
0.75.

To qualify to claim this credit, the building permit drawings shall specify
the option being selected and shall specify the maximum tested building
air leakage and shall show the heat recovery ventilation system.

2.3 | Compliance based on Section R402.4.1.2: 20 20
Reduce the tested air leakage to 0.6 air changes per hour maximum at
50 Pascals, or for R-2 Occupancies, optional compliance based on
Section R402.4.1.2: Reduce the tested air leakage to 0.15 cfm/ft?
maximum at 50 Pascals

and

All whole house i s as ined by Section
M1505.3 of the International Residential Code or Section 403.8 of the
International Mechanical Code shall be met with a heat recovery
ventilation system with minimum sensible heat recovery efficiency of
0.80. Duct insulation shall comply with Section R403.3.2.

To qualify to claim this credit, the building permit drawings shall specify
the option being selected and shall specify the maximum tested building
air leakage and shall show the heat recovery ventilation system.

49

CREDIT(S)
OPTION DESCRIPTION All Other | Group R-2
\ 2. AIR LEAKAGE CON ICIENT VENTILATION OPT1
Only o n from ltems 2.1 through 2.3 may be selected in this category.
2.1 | Compliance based on Section R402.4.1.2: (8:5)) L.O 1.0
B Reduce the tested air leakage to 2.0 air changes per hour maximum at 50
i S T Pascals
- or
Rt o e ke w0t
- For R-2 Occupancies, optional compliance based on Section R402.4.1.2:
A 4 2 H
e [Reduce the tested airleakage 10 025 cf/f W
hwmw&m&ww‘ \ diid
== AlLwiiGie house ventilation requirements as determined by S&Ctien
M1503.3 of the International Residential Code or Section 403.8 of the
P faidermmryenmenir | International Mechanical Code shall be met with a heat recovery
e ventilation system with minimum sensible heat recovery efficiency of
LT | 0.6
g‘:’;‘:!"’:..".“““ tporporiper | To qualify to claim this credit, the building ‘ﬁﬂ'llll drawings shall specify
; the option being selected and shall specify the maximum tested building
:“"‘“""‘"""“‘“““" {~uir leakage and shall show the heat recovery ventilation system. |
s‘:m R ».“&."?. 3 "’ﬂm
Je e el iy
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: Supplemental
featne Heating

Options (See footnote b)

ial heating system using a heat pump that meets federal standards for the equipment listed
in Table C403.3.2(2) and supplemental heating provided by electric resistance or a combustion
furnace meeting minimum standards listed in Table C403.3.2(5)b found in the 2021 WSEC-
COMMERCIAL ENERGY CODE

See Manual
Design
&
See footnote c

For heating system based on electric resistance with:
1. Inverter-driven ductless mini-split heat pump system installed in the largest zone in the dwelling,

o See footnote ¢
2. With 2kW or less total installed heating capacity per dwelling

a See Section R401.1 and residential building in Section R202 for Group R-2 scope.

b The gas back-up furnace will operate as fan-only when the heat pump is operating. The heat pump shall operate at all temperatures above 38°F (3.3°C) (or lower). Below
that "changeover" temperature, the heat pump would not operate to provide space heating. The gas furnace provides heating below 38°F (3.3°C) (or lower).

c Additional points for this HVAC system are included in Table R406.3

For heating system using a heat pump that meets federal standards for the equipment listed in Table
C403.3.2(2) or C403.3.2(9) or Air to water heat pump units that are configured to provide both
heating and cooling and are rated in accordance with AHRI 550/590

3/19/2024

! g
il

Supplemental
Heating

NN ELTE]
Design
&
See footnote ¢

See footnote ¢
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R406.3 Additional Ener

¢ Each dwelling unit in a residential building shall comply with sufficient options from
Tables R406.2 and R406.3 so as to achieve the following minimum number of credits:

e 1. Small DWelling Unit: .....ccouueeeeeiiiiieeeiieiiricnceeeeecenneeeeennnseseeeennnnnes {3-6) 5.0 credits
Dwelling units less than 1500 square feet in conditioned floor area with less than 300
square feet of fenestration area. Additions to existing building greater than 500
square feet of heated floor area but less than 1500 square feet.

¢ 2. Medium Dwelling Uni {60} 8.0 credits
All dwelling units that are not included in #1, #3 or #4.

e 3. Large Dwelling Unit: .......ccoeeeeemeiiiiiieececriecnneeereennneeeseenenseeeeneenns {26} 9.0 credits
Dwelling units exceeding 5000 square feet of conditioned floor area.

¢ 4. Dwelling units serving Group R-2 occupancies: {45} 6.5 credits
See Section R401.1 and residential building in Section R202 for Group R-2 scope.

¢ 5. Additions 150 square feet to 500 square feet: ........c.cccccuuueeennnea.. 55} 2.0 credits

¢ The drawings included with the building permit application shall identify which
options have been selected and the point value of each option, regardless of whether
separate mechanical, plumbing, electrical, or other permits are utilized for the
project.

3. HIGH EFFICIENCY HVAC EQUIPMENT OPTIONS
Only one option from Items 3.1 through 3.10 may be selected in this category. Item 3.11 may be taken with
Items 3.1 or 3.3° only.

3.1* | For a System Type 1 in Table R406.2: 1.0 1.0
Energy Star rated (U.S. North) Gas or propane furnace with minimum
AFUE of 95%
or
Energy Star rated (U.S. North) Gas or propane boiler with minimum
AFUE of 90%.

To qualify to claim this credit, the building permit drawings shall specify
the option being selected and shall specify the heating equipment type
and the minimum equipment efficiency.

3.2* | For secondary healing system serving System Type 2 in Table R406.2: 05 0.5
Air-source centrally ducted heat pump with minimum HSPF of 9.5
or

Energy Star rated (U.S. North) Gas or propane boiler with minimum
AFUE of 90%.

To qualify to claim this credit, the building permit drawings shall specify
the option being selected and shall specify the heating equipment type
and the minimum equipment efficiency.

3.3*=¢ | Air-source, centrally ducted heat pump with minimum HSPF 2 of 8.1 0.5 NA
(HSPF of 9.5).

In areas where the winter design temperature as specified in Appendix
RC is 23°F or below, a cold climate heat pump found on the NEEP cc
ASHP qualified product list shall be used.

To qualify to claim this credit, the building permit drawings shall specify
the option being selected and shall specify the heating equipment type
and the minimum equipment efficiency.
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33004

344

Air-source, centrally ducted heat pump with minimum HSPF 2 of 8.1
(HSPF of 9.5).

To qualify to claim this credit, the
the option being selected and shall specify
and the minimum equipment efficiency.
Closed-loop ground source heat pump; with a minimum COP ol
or
‘Open loop water source heat pump with a maximum pumping hydraulic
head of 150 feet and minimum COP of 3.6.
To qualify to claim this credit, the building permit drawings shall specify
the option being selected and shall specify the heating equipment type
and the minimum equipment efficiency.

3.5¢

Ductless mini-split heat pump system, zonal control: In homes where
the primary space heating system is zonal electric heating, a ductless
mini-split heat pump system with a minimum HSPF 2 of 9 (HSPF of
10.0) shall be installed and provide heating to the largest zone of the
housing unit.

To qualify to claim this credit, the building permit drawings shall specify
the option being selected and shall specify the heating equipment type
and the minimum equipment efficiency.

_—

36

Air-source, centrally ducted heat pump with minimum .
(HSPF of 11.0).

A centrally ducted air source cold climate variable
(ec VCHP) found on the NEEP cc VCHP quali
minimum of 9 HSPF 2 (10 HSPF) ma
requirement.
In areas where the wil ign lemperature as specified in Appendix
RC is 23°F or below, an air source centrally ducted heat pump shall be
a cold climate variable capacity heal pump as listed on the NEEP
qualified product list.

To qualify to claim this credit, the building permit drawings shall specify
the oplion being selected and shall specify the heating equipment type
and the minimum equipment efficiency.

to satisfy this

N/A
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APPENDIX RC
EXTERIOR DESIGN CONDITIONS

Appendix RC Courtesy of SBCC:

Energy Code EPCA C102

NEEP’s Heat Pump List
(NEEP List)

As required by Scctions €302.2 and R302.2, " g outdoor design hall be selected from

Table C-1.

EC1
OUTDOOR DESIGN TEMPERATURES
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3.3 ducted central heat pump

3.5 ductless heat pump in main living
area + electric resistance in other
rooms

3.6 ducted central heat pump

3.6 ducted central heat pump —
NEEP cc VCHP list

3.7 ductless heat pump with no
electric resistance (except footnote A)

3.7 ductless heat pump with no
electric resistance < 24,000 Btu

(except footnote A)

3/19/2024
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33204

Air-source, centrally ducted heat pump with minimum HSPF 2 of 8.1
(HSPF of 9.5).

In areas where the winter design as

RC is 23°F or below, a cold climate heat pump found on lhe NEEP cc
ASHP qualified product list shall be used.

To qualify to claim this credit, the building permit drawings shall specify

the option being selected and shall specify the heating equipment type
and the minimum equipment efficiency.

05

NA

3404

Closed-loop ground source heat pump; with a minimum COP of 3.3
or

Open loop water source heat pump with a maximum pumping hydraulic
head of 150 feet and minimum COP of 3.6.

To qualify to claim this credit, the building permit drawings shall specify
the option being selected and shall specify the heating equipment type
and the minimum equipment efficiency.

1.0

3.5°

Ductless mini-split heat pump system, zonal control: In homes where
the primary space heating syslem is zonal electric heating, a ductless
mini-split heat pump system with a minimum HSPF 2 of 9 (HSPF of
10.0) shall be installed and provide heating to the largest zone of the
housing unit.

To qualify to claim this credit, the building permit drawings shall specify
the option being selecled and shall specify the heating equipment type
and the minimum equipment efficiency.

20
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36

Air-source, centrally ducted heat pump with minimum HSPF 2 of 9.4
(HSPF of 11.0).

A centrally ducted air source cold climate variable capacity heal pump
(cc VCHP) found on the NEEP cc VCHP qualified product list with a
minimum of 8 HSPF 2 (10 HSPF) may be used to satisfy this
requirement.

In areas where the winter design as

RC is 23°F or below, an air source centrally ducted healpump shall be

a cold climate variable capacity heat pump as listed on the NEEP
qualified product list.

To qualify to claim this credit, the building permit drawings shall specify
the option being selected and shall specify the heating equipment type
and the minimum equipment efficiency.

N/A
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3.72de

Ductless split system heat pumps with no electric resistance heating in
the primary living areas. A ductless heat pump system with a minimum
HSPF 2 of 9 (HSPF of 10) shall be sized and installed to provide heat to
entire dwelling unit at the design ouldoor air temperature.
Exception: In homes with total heating loads of 24,000 or less
using multi-zone mini-split systems with nominal ratings of 24,000
or less, the minimum HSPF s to claim this credit shall be 8.19
HSPF 2 (or 9 HSPF).

To qualify to claim this credit, the building permit drawings shall specify
the option being selected, the heated floor area calculation, the heating
equipment type(s), the minimum equipment efficiency, and total
installed heat capacity (by equipment type).

20

3.0

3.8%4

Air-to-water heat pump with minimum COP of 3.2 at 47°F, rated in
accordance with AHRI 550/590 by an accredited or certified testing lab.
To qualify to claim this credit, the building permit drawings shall specify
the option being selected, the heated floor area calculation, the heating
equipment type(s), the minimum equipment efficiency, and total
installed heat capacity (by equipment type).

1.0

3.9

Gas-fired heat pump(s) meeting ANSI Z21.40.2 and Z21.40.4 or CSA,
with a minimum UEF of 1.15.

For R-2 Occupancy, gas-fired heat pump(s) meeting ANSI Z21.40.2 and
Z21.40.4 or CSA, with a minimum UEF of 1.15, shall serve all units.

1.5

1.5

sssssnsssnmdassnsssnsnanssemsnsnsusnnsssnssusnsnnnnsnsnenesm
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For combustion heating equipment
meeting minimum federal efficiency

DESCRIPTION

CREDIT(S)

All Other

Group R-2°

of the following:

Storage Water Heaters Version 1.0.
or

or

Combination water heating and space heating system shall include one

Gas-fired heat pump water heater(s) meeting Tier 2 of the NEEA
Advanced Water Heating Specification for Gas-Fueled Residential

For R-2 Occupancy, gas-fired heat pump water heater(s) meeting Tier 2
of the NEEA Advanced Water Healing Specification for Gas-Fueled
Residential Storage Water Heaters Version 1.0., shall serve all units.

standards for the equipment listed in
Table C403.3.2(5) or C403.3.2(6)

For R-2 Occupancy, gas-fired heat pump(s) meeting ANSI Z21.40.2 and
Z21.40.4 or CSA, with a minimum UEF of 1.15, shall serve all units.

To qualify to claim this credit, the building permit drawings shall specify
the option being selected and shall specify the water heater equipment
type and the minimum equipment efficiency and, for solar water heating
systems, the calculation of the minimum energy savings.

25

25

3.11¢

Connected thermostat meeting ENERGY STAR Certified Smart
Thermostats/EPA ENERGY STAR specifications.

To qualify to claim this credit, the building permit drawings shall specify
the option being selected and shall specify the thermostat model.

0.5

0.5
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Combustion Heating Systems

| et ,’
\__‘-\.:: y % [
E Forced air
-

3.10

HVAC Selection Available

Possible B

Energy Equalization Option 1

3 1 1 Wall
.
Split Package Heat Pump Options
Ducted
Indoor thermostat
Supply air
to house
Qutdoor thermostat
(Strip heat lock out
control required)
N{’ﬂ:‘:’l‘d[” Master disconnect
with blower ~_ |

and heat
exchange coil \O

Return air
from house |

Condensate pipe Refrigerant lines

Qutdoor unit with
compressor and heat
exchange coil
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Energy Equalization Option 3

HVAC Selection Available

N/A

Electric Resistance Heating Systems

Forced air Wall

Baseboard

3/19/2024
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Ground Source Closed Loop System
From EERE.ENERGY.GOV

_ Cold Climate Heating & Cooling Heat Pump

Indoor thermostat

=

Sl":phlzﬁ :’
I

A

Air handler I fis df‘

with blower ~_| I ,

and heat
exchange coil \0

Return air
from house

Condensate pipe j Refrigerant lines

=

SN

oD

N

Source: Artic Heat Pumps

Hydronic Distribution

Outdoor thermostat
(Strip heat lock out
control required)

Master disconnect

‘Outdoor unit with
compressor and heat
exchange coil
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Energy Equalization Option 5
HVAC Selection Available

Ductless

Outdoor unit with compressor and heat
exchange coil

Air handler with blower and heat
exchange coil

Wall

Baseboard

65

1
4. HIGH EFFICIENCY HVAC DISTRIBUTION SYSTEM OPTIONS

4.1 | HVAC equipment and associated duct system(s) installation shall comply 0.5 N/A
with the requirements of Section R403.3.2.

permitted under this option.

\. Electric resistance heat, hydronic heating and ductless heat pumps are not

the ductwork.

To qualify to claim this credit, the building permit drawings shall specify
the option being selected and shall specify the heating equipment type
and shall show the location of the heating and cooling equipment and all

Ducts in Dropped Ceilings

Scope  Oescription  Sucess Climate  Traiming  Compilancs  Rewoflt  More  Shies

205 of this techniue:

ompact duct layout that

https://basc.pnnl.gov/resource-guides/ducts-dropped-ceilingstedit-group-scope

Figure A-10

Engineers Trusses Provide Space for Ducts Between Floors

I

[.

Webs provide the greatest flexibility for
placing ducts and other utilities between floors.
Note the very large opening
near the center of the span.

S CNORONON IO

Near the center of engineered floor ‘
joist, large portions of the web can be

cut to accommodate duckwork.

(Consult joist manufacturers engineering

manual for exact dimensions.)
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IRC Ventilation Requirements

WSEC Ventilation Class
Based on WAC 2021 Codes

67
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CHAPTER 15 EXHAUST SYSTEMS

SECTION M1501 GENERAL

M1501.1 Outdoor discharge.

The air removed by every mechanical exhaust system shall be discharged to the outdoors in accordance
with Section M1504.3. Air shall not be exhausted into an attic, soffit, ridge vent or crawl space.

Exception: Whole-house ventilation-type attic fans that discharge into the attic space of dwelling units having
private attics shall be permitted.

Building America Solution Center
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CHAPTER 15 EXHAUST SYSTEMS

SECTION M1502
CLOTHES DRYER EXHAUST

M1502.1 General.
Clothes dryers shall be exhausted in accordance with the manufacturer’s instructions.

M1502.2 Independent exhaust systems.
Dryer exhaust systems shall be independent of all other systems and shall convey the moisture to the outdoors.

Exception: This section shall not apply tolisted and labeled condensing (ductless) clothes dryers.
M1502.3 Duct termination.

Exhaust ducts shall terminate on the outside of the building. Exhaust duct terminations shall be in accordance with the
dryer manufacturer’s installation instructions. If the manufacturer's instructions do not specify a termination location, the
exhaust duct shall terminate not less than 3 feet (914 mm) in any direction from openings into buildings, including
openings in ventilated soffits. Exhausyﬂerminations shall be equipped with a backdraft damper. Screens shall not be

installed at the duct termination.
M1502.3.1 Exhaust termination outlet and passageway size.

The passageway of dryer exhaust duct terminals shall be undiminished in size and shall provide an open area of not

less than 12.5 square inches (8065 mm?).

Building America Solution Center
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M1502.4 Dryer exhaust ducts.
Dryer exhaust ducts shall conform to the requirements ofSections M1502.4.1 through M1502.4.8.

M1502.4.1 Material and size.
Exhaust ducts shall have a smooth interior finish and shall be constructed of metal not less than 0.0157 inch (0.3950
mm) in thickness (No. 28 gage). The duct shall be 4 inches (102 mm) nominal in diameter.

M1502.4.2 Duct installation.

Exhaust ducts shall be supported at intervals not to exceed 12 feet (3658 mm) and shall be secured in place. The
insert end of the duct shall extend into the adjoining duct or fitting in the direction of airflow. Exhaust duct joints shall
be sealed in accordance with Section M1601.4.1 and shall be mechanically fastened. Ducts shall not be joined with
screws or similar fasteners that protrude more than /g inch (3.2 mm) into the inside of the duct. Where dryer
exhaust ducts are enclosed in wall or ceiling cavities, such cavities shall allow the installation of the duct without
deformation.

M1502.4.3 Transition duct.

Transition ducts used to connect the dryer to the exhaustduct system shall be a single length that is/isted and
labeled in accordance with UL 2158A. Transition ducts shall be not greater than 8 feet (2438 mm) in length.
Transition ducts shall not be concealed within construction.

M1502.4.4 Dryer exhaust duct power ventilators.
Domestic dryer exhaust duct power ventilators shall conform toUL 705 for use in dryer exhaust duct systems. The
dryer exhaust duct power ventilator shall be installed in accordance with the manufacturer’s instructions.

M1502.4.5 Booster fans prohibited.
Domestic booster fans shall not be installed in dryer exhaust systems.

M1502.4.6 Duct length.
The maximum allowable exhaust duct length shall be determined by one of the methods specified irBections
M1502.4.6.1 through M1502.4.6.3.

M1502.4.6.1 Specified length.

The maximum length of the exhaust duct shall be 35 feet (10 668 mm) from the connection to the transition
duct from the dryer to the outlet terminal. Where fittings are used, the maximum length of the exhaust duct
shall be reduced in accordance with Table M1502.4.6.1. The maximum length of the exhaust duct does not
include the transition duct.
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TABLE M1502.4.6.1
DRYER EXHAUST DUCT FITTING EQUIVALENT LENGTH

DRYER EXHAUST DUCT FITTING TYPE EQUIVALENT LENGTH
4-inch radius mitered 45-degree elbow 2 feet 6 inches
4-inch radius mitered 90-degree elbow 5 feet
6-inch radius smooth 45-degree elbow 1 foot
6-inch radius smooth 90-degree elbow 1 foot 9 inches
8-inch radius smooth 45-degree elbow 1 foot
8-inch radius smooth 90-degree elbow 1 foot 7 inches
10-inch radius smooth 45-degree elbow 9 inches
10-inch radius smooth 90-degree elbow 1 foot 6 inches

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 degree = 0.0175 rad.

M1502.4.6.2 Manufacturer’s instructions.

The size and maximum length of the exhaust duct shall be determined by the dryer manufacturer’s installation
instructions. The code official shall be provided with a copy of the installation instructions for the make and
model of the dryer at the concealment inspection. In the absence of fitting equivalent length calculations from
the clothes dryer manufacturer, Table M1502.4.6.1 shall be used.

M1502.4.6.3 Dryer exhaust duct power ventilator.
The maximum length of the exhaust duct shall be determined in accordance with the manufacturer’s
instructions for the dryer exhaust duct power ventilator.
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M1502.4.7 Length identification.
Where the exhaust duct equivalent length exceeds 35 feet (10 668 mm), the equivalent length of the exhaust duct
shall be identified on a permanent label or tag. Thelabel or tag shall be located within 6 feet (1829 mm) of the

exhaust duct connection.

M1502.4.8 Exhaust duct required.

Where space for a clothes dryer is provided, an exhaustduct system shall be installed. Where the clothes dryer is not
installed at the time of occupancy the exhaust duct shall be capped or plugged in the space in which it originates and
identified and marked “future use.”

Exception: Where a listed condensing clothes dryer is installed prior to occupancy of the structure.

M1502.5 Protection required.

Protective shield plates shall be placed where nails or screws from finish or other work are likely to penetrate the clothes
dryer exhaust duct. Shield plates shall be placed on the finished face of framing members where there is less than 11/4
inches (32 mm) between the duct and the finished face of the framing member. Protective shield plates shall be
constructed of steel, shall have a minimum thickness of 0.062 inch (1.6 mm) and shall extend not less than 2 inches (51
mm) above sole plates and below top plates.
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M1505.4 Whole-house mechanical ventilation system.

Each dwelling unit shall be equipped with a ventilation system. Thewhole-house mechanical ventilation systems shall be
designed in accordance with Sections M1505.4.1 through M1505.4.4.

M1505.4.1 System design. This means balanced or supply only

The whole-house ventilation system shall consist ofongZor more supply fans, one or more exhaust fans, or an
ERV/HRV with integral fans, associated ducts and copfrols. Whole-house mechanical ventilation system supply and
exhaust fans shall meet the requirements of Sectons M1505.4.1.2, M1505.4.1.3, M1505.4.1.4, andM1505.4.1.5.

Local exhaust fans|are permitted to serve a; part |[of the whole-house ventilation system when provided with the
proper controls in accordance with Section M1505.4.2. The systems shall be designed and installed to exhaust and/or
supply the minimum outdoor airflow rates required by Section M1505.4.3 as modified bywhole-house ventilation

system coefficients insection M1505.4.3.1 where applicable. The whole-house ventilation system shall operate
continuously at the minimum ventilation rate required by Section M1505.4.2 unless configured with intermittent off
controls in accordance with Section M1505.4.3.2.
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M1505.4.1.1 Whole-house system component requirements.

Whole-house ventilation supply and exhaust fans specified in this section shall have a minimum efficacy as
prescribed in the Washington State Energy Code. Design and installation of the system or equipment shall be

g oo’ 0.3 Qraan 0. man - [S 0 a on _in [l Qn nole-no =la Qn _ian 0 DEe

rated for sound at no less than the minimum airflow rate required by Section M1505.4.3.1. Ventilation fans shall
be rated for sound at a maximum of 1.0 sone. This sound rating shall be at a minimum of 0.1 in. w.c. (25 Pa)

static pressure in accordance with HVI procedures specified in Sections M1505.4.1.2 and M1505.4.1.3.

Exception: HVAC air handlers, ERV/HRV units, and remote mounted fans need not meet the sound
requirements. To be considered for this exception, a remote mounted fan must be mounted outside the
habitable spaces, bathrooms, toilets, and hallways, and there must be at least 4 feet (1.3 m) of ductwork
between the fan and the intake grille.

The whole-house supply fan shall provide ducted outdoor ventilation air to each habitable space within the
residential unit. | This means distributed

Exception: Interior joining spaces provided with a 30 cfm whole-house transfer fan or a permanent opening
with an area of not less than 8 percent of the floor area of the interior adjoining space but not less than 25
square feet (2.3 mZ2) do not require ducted outdoor ventilation air to be supplied directly to the space. Whole-
house transfer fans shall meet the sone rating of Section M1505.4.1.1 and shall have whole-house
ventilation controls that comply with Section M1505.4.2.
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M1505.4.1.2 Exhaust fans.

Exhaust fans required shall be ducted diréctly to the outside. Exhaust air outlets shall be designed to limit the
pressure difference to the outside and equipped with backdraft dampers or motorized dampers in accordance
with the Washington State Energy Code. Exhaust fans shall be tested and rated in accordance with the airflow
and sound rat:ng procedures of the Home' Ventllatlng Institute (HVI 915, HVI Loudness Tesnng and Rating
Procedure, HV low Test P 3 D

as applicable)) Exhaust fans required in this section may be used to provnde local ventilation. [Bathroom exhaust

3/19/2024

fans that are designed for intermittent exhaust airflow rates higher than the continuous exhaust airflow rates in
Table M1505.4.3.2 shall be provided with occupancy sensors or humidity sensors to automatically override the
fan to the high speed airflow rate. The exhaust fans shall be tested and the testing results shall be submitted
and posted in accordance with Section M1505.4.1.6.

M1505.4.1.3 Supply fans.

Supply fans used in meeting the requirements of this section shall supply outdoor air from intake openings in
accordance with International Mechanical Code Sections 401.4 and 401.5. When designed for intermittent off
operation, supply systems shall be equipped with motorized dampers in accordance with the Washington State
Energy Code. Supply fans shall be tested and rated in accordance with the airflow and sound rating procedures
of the Home Ventilating Institute (HVI 915, HVI Loudness Testing and Rating Procedure, HVI 916, HVI Airflow Te

Procedure, and HVI 920, HVI Product Performance Certification Procedure as applicable). Where outdoorAir is

provided by supply fan systems the outdoor air shall be filtered. The filter shall he_accessib off regular
maintenance and replacement. The filter shall have a Minimum Efficiency Rating Value

(MERV) of at least 8.
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M1505.4.1.4 Balanced whole-house ventilation system.
A balanced whole-house ventilation system shall includel both |5upp|y and exhaust fans. The supply and exhaust fans

shall have airflow that is within 10 percent of each other. The tested and balanced total mechanical exhaust airflow
rateis withinllo percent or 5 cfm, whichever is greater.lof e total mechanical supply airflow rate. The flow rate test
results shall be submi and posted in accordance with Section M1505.4.1.7. The exhaust fan shall meet the
requirements of Section M1505.4.1.2. The supply fan shall meet the requirements ofSection M1505.4.1.3. Balanced
ventilation systems with both supply and exhaust fans in a packaged product, such as an ERV/HRV shall meet the

requirements of HVI 920, as applicable. Local exhaust systems that are not a component of the whole-house
mechanical ventilation system are exempt from the balanced airflow calculation.

Exception: Air handler fans shall have multi-speed or variable speed supply airflow control capability wigi a low
speed operation not greater than 25 percent of the rated supply airflow capacity during ven)ii%n/only
operation. Outdoor air intake openings must meet the provisions of Sections R303.5 anjyﬁﬁ and must
include a motorized damper that is activated by the whole-house ventilation system controMer. The motorized
damper must be controlled to maintain the outdoor airflow intake airflow within 10 percent of the whole-house
mechanical exhaust airflow rate. The flow rate for the outdoor air intake must be tested and verified at the
minimum ventilation fan speed and the maximum heating or cooling fan speed. The results of the test shall be
submitted and posted in accordance with Section M1505.4.1.7.

1

M1505.4.1.5 Furnace integrated supply.
Systems using space heating and/or cooling air handler faffs for outdoor air supply dlStl’lbUthl‘l are not permitted. I/
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M1505.4.1.6 Testing.

Whole-house mechanical ventilation systems shall be tested,| balanced jand verified to provide a flow rate not
less than the minimum required by Sections M1505.4.3 and M1505.4.4.1. Testing shall be performed according

to the ventilalion equipment manulacturers iNstructions, or by using a flow hood, Tlow grid, or other airflow
measuring device at the mechanical ventilation fan's inlet terminals, outlet terminals or grilles or in the
connected ventilation ducts. Where required by the building official, testing shall be conducted by an approved
third party. A written report of the results of the test shall be signed by the party conducting the test and
provided to the building official and be posted in thedwelling unit per Section M1505.4.1.7.

M1505.4.1.7 Certificate.

A permanent certificate shall be completed by the mechanical contractor, test and balance contractor or other
approved party and posted on a wall in the space where the furnace is located, a utility room, or an approved
location inside the building. When located on an electrical panel, the certificate shall not cover or obstruct the
visibility of the circuit directory label, service disconnect label, or other required labels. The certificate shall list
the flow rate determined from the delivered airflow of the whole-house mechanical ventilation system as
installed and the type of mechanical whole-house ventilation system used to comply with Section M1505.4.3.1.
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CUELLNCUNT | s or
BEDROOMS
(square feet)
0-1 2 3 4 5 or more
Airflow in CFM
<500 30 30 35 45
501-1,000 30 35 40 50
1,001-1,500 30 40 45 55
1,501-2,000 35 45 50 60
2,001-2,500 40 50 55 65
2,501-3,000 45 55 60 70
3,001-3,500 50 60 65 75
3,501-4,000 55 65 70 80
4,001-4,500 60 70 75 85
4,501-5,000 65 75 80 90
AREA TO BE EXHAUSTED EXHAUST RATES
Intermittent Continuous
Open Kitchens In accordance with Section M1505.4.4.3
Enclosed Kitchens In accordance with Section M1505.4.4.3
Bathrooms - Toilet rooms 50 cfm
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CHAPTER 15 EXHAUST SYSTEMS

M1505.4.3 Mechanical ventilation rate.

The whole-house mechanical ventilation system shall provide outdoor air at a continuous rateas determined in
accordance with Table 15-1

(1) or Equatio
Veatilation rae in cubic et pes micuste = (0.01. = toel sqmare
foot ares of howsa) = [75 = (mamber of bedrooes = 1))

bur ot less than 30 <

for each dwelhng wmer

M1505.4.3.1 Ventilation quality adjustment.
The minimum whole-house ventilation rate from all be adjusted by the system coefficient in

TABLE M1505.4.3(1) Equ| -
based on the system type not meeting the definition of abalanced whole-house ventilation

WHOLE-HOUSE MECHANICAL VENTILATION AIRFLOW RATE

Table M15

NUMBER OF BEDROOMS system and/or not meeting the definition of a distributed whole-house ventilation system.
DWELLING UNIT FLOOR AREA =y 5 B T TS or more
(square feet) Qr =G * Crysiom
Airflow in CFM Where (Equation 15-2)
tion 15-
< 500 30 N EEN B B2 e
501-1.000 30 35 40 50 55 Q. = Quality-adjusted ventilation airflow rate in cubic feet per minute (cfm) ()
1,001-1,500 30 40 Jas  |ss e Qr = Ventilation airflow rate, cubic feet per minute (cfm) (m¥/s) from 15-1 or T 1
1.501-2,000 35 las  [s0 [e0  [es Coystem = System coefficient from T 4.3(2
2,001-2,500 40 0 |ss |es |70
2,501-3,000 45 ss  ls0 |70 |75 |
3.001-3.500 50 60 65 75 80
3.501-4,000 55 O T T [ M1505.4.3.2 Intermittent off operation.
4,001-4,500 60 70 [rs las  |so Wheolehouse mechanical ventilation systems shall be provided with advanced controls that are configured to operate
4.501-5,000 65 75 80 20 95 the system with intermittent off operation shall operate for a least two hours in each 4-hour segment. The whole-

house ventilation airflow rate determined in accordance withSect
Is muitiplied by the factor determined in accordance with Table M1

3 as corrected by Section M1505.4.3.1

TABLE M1505.4.3(2)
SYSTEM COEFFICIENT (CSYSTEM)

ISYSTEM TYPE DISTRIBUTED rNOT DISTRIBUTED TARLE M1508.4.3.2
[Balan(ea 10 I.l 25 INTERMITTENT OFF WHOLE-HOUSE MECHANICAL VENTILATION RATE FACTORS® P
Not Balanced 1.25 15 w
I- | Run-time % in Each 50% 66% 75% 100%
a-hour Segment
|Pn:tor-‘ 2 1.5 13 10

a. For ventilation system run-time values between those given, the factors are
permitted to be determined by interpolation.
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N/A

Existing homes 1.5x

Start Here

MERYV 8 required

Add Exhaust System to be
balanced

Balanced 1.25x cfm

WA 2021 IRC
Ventilation Summary

All conditioned spaces
including adjoining Rooms

1x cfm
Distributed Add a distribution

Exemption allows jumpers

& transfer fans
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IRC Kitchen & Dryer

Do not vent into attics,
soffits, ridge vents or
crawlspaces

35’ in length 35 “in Length
12.5 Sqg.In. opening.

No inline buster Testing
fans

exemptions based Intake 3’ from building
on design and openings

Must be labeled Inspections

1 or less continuous
3 or less intermediate
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Scope of work, Compliance & Certification.

Chapter 4, of the 2021 WA State Mechanical Code.
R401 covers the beginning of the journey by defining the administrative process

R-401.1 Scope of Work

¢ This chapter shall govern the ventilation of spaces within a building intended to be occupied. Mechanical
exhaust systems, including exhaust systems serving clothes dryers and cooking appliances; hazardous exhaust
systems; dust, stock and refuse conveyor systems; subslab soil exhaust systems; smoke control systems;
energy recovery ventilation systems and other systems specified in Section 502 shall comply with Chapter 5.

401.3 When required.

e Group R occupancies shall be vented continuously or intermittently in accordance with Section
403.4. Ventilation in all other occupancies shall be provided during the periods that the room or space is
occupied.
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401.5 Intake opening protection.

¢ Air intake openings that terminate outdoors shall be protected with corrosion-resistant screens,
louvers or grilles. Openings in louvers, grilles and screens shall be sized in accordance with Table
401.5, and shall be protected against local weather conditions. Louvers that protect air intake
openings in structures located in hurricane-prone regions, as defined in the International
Building Code, shall comply with AMCA 550. Outdoor air intake openings located in exterior
walls shall meet the provisions for exterior wall opening protectives in accordance with
the International Building Code.

CHAPTER 4 VENTILATION

TABLE 401.5
OPENING SIZES IN LOUVERS, GRILLES AND SCREENS PROTECTING AIR INTAKE OPENINGS

MINIMUM AND MAXIMUM
OUTDOOR OPENING TYPE OPENING SIZES IN LOUVERS,

GRILLES AND SCREENS?
Intake openings in residential occupancies Not < 1/4inch and not > 1/;inch
Intake openings in other than residential occupancies > 1/4inch and not > 1 inch

For Sl: 1 inch = 25.4 mm.

a. For rectangular openings, the table requirements apply to the shortest side. For
round openings, the table requirements apply to the diameter. For square openings,
the table requirements apply to any side.
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|
401.4 Intake opening location.

Air_intake openings shall comply with all of the following:

1. Ilntake openings shall be located not less than 10 feet (3048 mm) from lot lines or buildings on the same lot. IIot lines shall not be defined as
a separation from a street or public way.

2. Mechanical and gravity outdoor air intake openings shall be located not less than 10 feet (3048 mm) horizontally from any hazardous or
noxious contaminant source, such as vents, streets, alleys, parking lots and loading docks, except as specified in Item 3 or Section 501.3.1.
Outdoor air intake openings shall be permitted to be located less than 10 feet (3048 mm) horizontally from streets, alleys, parking garage
entries, parking lots and loading docks provided hat the openings are located not less than 25 feet (7620 mm) vertically above such locations.
Where openings front on a street or public way, fhe distance shall be measured from the closest edge of the street or public way.

1. Intake air openings providing less than 500 cfm of outdoor air to Group R occupancies are permitted to be located less than 10 feet

(3048 mm) horizontally from parking lots provided that the openings are not less than 15 feet (4572 mm) vertically above the parking

lot.

2. Intake air openings providing less than 500 cfm of outdoor air to Group R occupancies are permitted to be located less than 10 feet

(3048 mm) horizontally from parking lots provided that the openings are not less than 15 feet (4572 mm) vertically above the clear
—treightforvehictesrtheparkimg garage:
3. |Intake openings shall be located not less than 3 feet (914 mm) below contaminant sources where such sources are located within 10 feet
(3048 mm) of the opening. Separation is not required between intake air openings, operable openings, and living space exhaust air openings of
an individual dwelling unit or sleeping unit where an approved factory-built intake/exhaust combination termination fitting is used to separate
the air streams in accordance with the manufacturer’s instructions. For these combined terminations, the exhaust air concentration within the
intake airflow shall not exceed 10 percent as established by the manufacturer, in accordance with ASHRAE 62.2 Section 6.8, Exception 4. A
minimum of 3 feet (914 mm) separation shall be maintained between other environmental air exhaust outlets and other dwelling or sleeping
unit factory-built intake/exhaust combination termination fittings.
4. Intake openings on structures in flood hazard areas shall be at or above the elevation required by Section 1612 of the International Building
Code for utilities and attendant equipment.
Exception: Enclosed parking garage and repair garage ventilation air intakes are permitted to be located less than 10 feet (3048 mm)
horizontally from or 25 feet (7620 mm) vertically above a street, alley, parking lot and loading dock.
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401.6 Contaminant sources.

o Stationary local sources producing airborne particulates, heat,
odors, fumes, spray, vapors, smoke or gases in such quantities as
to be irritating or injurious to health shall be provided with an
exhaust system in accordance with Chapter 5 or a means of
collection and removal of the contaminants. Such exhaust shall

discharge directly to an approved location at the exterior of the
building.

401.7 Testing and balancing.

* At the discretion of the building official, flow testing may be
required to verify that the mechanical system(s) satisfies the
requirements of this chapter. Flow testing may be performed using
flow hood measuring at the intake or exhaust points of the system,
in-line pitot tube, or pitot-traverse-type measurement systems in
the duct, short-term tracer gas measurements, or other

means approved by the code official. Building America Solution Center
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Verify that all inlets are

covered by a mesh screen
with hole size at most 0.5
inches.

TRADES
HVAC

FRAMER
PLUMBER
ELECTRICIAN

Verify that inlet meets
height and clearance
requirements

Building America Solution Center
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403.4 Group R whole house mechanical ventilation system. Each dwelling unit or sleeping unit shall be
equipped with a whole house mechanical ventilation system that complies with Sections 403.4.1 through
403.4.6. Each dwelling unit or sleeping unit shall be equipped with local exhaust complying with Section
403.4.7. All occupied spaces, including public corridors, other than the Group R dwelling units and/or
sleeping units, that support the Group R occupancy shall meet the natural ventilation of Section 402 or the
mechanical ventilation requirements of Sections 403.1 through 403.3.

Exception: Alternate balanced whole house ventilation systems and local exhaust systems subject to the

Washington State Energy Code, Residential Provisions serving Group R dwelling units designed and

This means 403.4.1 System design. The whole house ventilation system shall consist of one or more supply fans,

commissioned in accordance with ASHRAE Standard 62.2 are permitted.

bal d one or more exhaust fans, or an ERV/HRV with integral fans; and the associated ducts and controls. Local
alance exhaust fans shall be permitted to serve as part of the whole house ventilation system when provided with

\ the proper controls in accordance with Section 403.4.5. The systems shall be designed and installed to

supply and exhaust the minimum outdoor airflow rates in accordance with Section 403.4.2 as corrected by
the balanced and/or distributed whole house ventilation system coefficients in accordance with Section
403.4.3 where applicable.

403.4.2 Whole house mechanical ventilation rates. The sleeping unit whole house mechanical
ventilation minimum outdoor airflow rate shall be determined in accordance with the breathing zone
ventilation rates minimum outdoor airflow rate shall be determined in accordance with the breathing zone
ventilation rates requirements of Section 403.3.1.1.1.2 using Equation 4-2. The dwelling unit whole house

This is calculated
ventilation in ¥
residential spaces Q

mechanical ventilation minimum outdoor airflow rate shall be determined in accordance with Eauation 4-10
or Table 403.4.2.

e Q; = 0.01"Agoee + 7.5°(Nee + 1) (Equation 4-10)

where:

Ventilation airflow rate, cubic feet per minute (cfm) but not less than 30 cfm for each dwelling
unit.

Ascer
Ne

Conditioned floor area, square feet (ft2)
Number of bedrooms, not less than one.
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403.4.3 Ventilation quality adjustment. The minimum whole house ventilation rate from Section 403.4.2
shall be adjusted by the system coefficient in Table 403.4.3 based on the system type not meeting the
definition of a balanced whole house ventilation system and/or not meeting the definition of a distributed
whole house ventilation system.
Qv = Q* Csystem (Equation 4-11)
where:

Qv Quality-adjusted ventilation airflow rate in cubic feet per minute (cfm)

Q, Ventilation airflow rate, cubic feet per minute (cfm) from Equation 4-10 or Table 403.4.2

Copsem = System coefficient from Table 403.4.3

403.4.6.5 Intermittent off operation. Whole house mechanical ventilation systems shall be provided
with advanced controls that are configured to operate the system with intermittent off operation and shall
operate for at least two hours in each four-hour segment. The whole house ventilation airflow rate
determined in accordance with Section 403.4.2 as corrected by Section 403.4.3 shall be multiplied by the
factor determined in accordance with Table 403.4.6.5.
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in Group R-2 occupancies system shall include supply and exhaust fans.and be a balanced whole house
ventilation system in accordance with Section 403.4.6.3. The system shall nclude a heat or energy

recovery ventilator with a sensible heat recovery effectiveness as prescribed in Section C403.3.6 or

403.4.4.1 Whole house ventilation in Groub R-2 occupancies. Residential dwellina and sleebina unils‘/

when selected as an option of R406 of the Washington State Energy Code. The whole house ventilation ﬁ
system shall operate continuously at the minimum ventilation rate determined in accordance with Section g
403.4. The whole house supply fan shall provide ducted outdoor ventilation air to each habitable space I I 2 2
within the residential unit. g
) e

Exceptions: /

1. Interior adjoining spaces that are ventilated from another habitable space are not required to
have outdoor air ducted directly to the adjoining space. These systems are considered not
distributed whole house ventilation systems and shall use the "not distributed" quality adjustment
system coefficient in accordance with Section 403.4.3.

2. Interior adjacent rooms that are ventilated from another habitable space are not required to have
outdoor air ducted directly to the interior adjacent room. These systems are considered not
distributed whole house ventilation systems and shall use the "not distributed” quality adjustment
system coefficient in accordance with Section 403.4.3. The interior adjacent room shall be
provided with a transfer fan with a minimum airflow rate of 30 cfm or with relief air inlet with a
minimum airflow of 20 cfm that is connected to the exhaust/relief air inlet of an ERV/HRV whole
house ventilation system. Transfer fans that ventilate interior adjacent rooms shall meet the sone
rating in Section 403.4.6 and shall have whole house ventilation controls in accordance with
Section 403.4.5.

403.4.4.2 Whole house ventilation for other than Group R-2 occupancies. Residential dwelling and
slecpingunitoinctherthan Croup R-2-cocupansicssingludina Ll oondition 2.cooupansics,chalthave o
whole house mechanical ventilation systenm with supply and exhaust fans in accordance with Section
403.4.6.1, 403.4.6.2, 403.4.6.3, or 403.4.6.4. Tne wnole nouse ventiiation system shall operate
continuously at the minimum ventilation rate determined in accordance with Section 403.4.2 unless
confiaured with intermittent off controls in accordance with Section 403.4.6.5. The whole house supply

fan shall brovide ducted outdoor ventilation air to each habitable space within the residential unit.
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C403.3.6 Ventilation for Group R-2 occupancy.
For all Group R-2 dwelling and sleeping units, a balanced ventilation system
with a heat recovery system shall provide outdoor air directly to all habitable
space. The heat recovery system shall have a 60 percent minimum sensible
recovery effectiveness as calculated in accordance with Section C403.3.5.1. The
ventilation system shall allow for the design flow rates to be tested and verified
at each habitable space as part of the commissioning process in accordance
with Section C408.2.2. Exception: Heat recovery and energy recovery ventilators
(H/ERV) that are rated and listed in accordance with HVI 920 can demonstrate
compliance with the sensible recovery effectiveness requirements using the
adjusted sensible recovery effectiveness (ASRE) rating of the equipment at 32°F
test conditions. Applied flow rate for ASRE rating shall be no less than the design
flow rate or the closest value interpolated between two listed flow rates
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TABLE 403.4.2
WHOLE HOUSE MECHANICAL VENTILATION AIRFOW RATE
(CONTINUOUSLY OPERATING SYSTEM)
Bedrooms'
Floor area (ftY)

1 2 3 4 25
30 30 35 45 50
500 - 1000 30 35 40 S0 55
1001 - 1500 30 40 45 55 60
1501 - 2000 35 45 50 60 65
2001 - 2500 40 50 55 65 70
2501 -3000 a5 55 60 70 75
3001 - 3500 S0 60 65 75 80
3501 - 4000 55 65 70 80 85
4001 - 4500 60 70 75 85 90
4501 - S000 65 75 80 290 95

1. Minimum airflow (Qr) is set at not kess than 30 cfm for each dwelling unit.

TABLE 403.4.6.5 Table 403.4.3
INTERMITTENT WHOLE HOUSE MECHANICAL VENTILATION RATE FACTORS®® SYSTEM COEFFICIENT (Cyysem)
Run-time Percentage in Each
4-hour Segment % 8% TE% 00N System Type  Distributed Dtetibutad
Factor 2 15 13 10 r T
a. For ventilation system run-time values between those given, Balanced 1.0 1.25
the factors are permitted to be determined by interpolation. anced

b. Extrapolation beyond the table is prohibited. | Not Bal | 125 I 15
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Exhaust Only

Supply Only

WA 2021 IMC
Ventilation Summary

Balanced

N/A
Existing homes 1.5x

No Can Do

1.5x cfm

Individual Fan

MERV 8 required

Non-Distributed
1.25x cfm

Start Here
MF
ERV/HRV 60%+

All conditioned spaces including

Distributed

. CFIS integrated w/ exhaust

adjoining Rooms
1x cfm
Add a distribution

(o]3
Exemption allows jumpers &
transfer fans
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2. Fan airflow rating and duct system shall be designed and installed to deliver at least the exhaust
airflow required by Table 403.4.7. The airflows required refer to the delivered airflow of the system
as installed and tested using a flow hood, flow grid, or other airflow measurement device. Local
exhaust systems shall be tested, balanced and verified to provide a flow rate not less than the

403.4.7 Local exhaust. Bathrooms, toilet rooms and kitchens shall include a local exhaust system. Such TIIRETY 'B‘f,mmd b?’ this saction. . =
local exhaust systems shall have the capacity to exhaust the minimum airflow rate in accordance with 3. Design and installation of the system or equipment shall be carried out in accordance with
Table 403.4.7 and Table 403.3.1.1, including notes. Fans required by this section shall be provided with foaoufaciycerstinstaliation instoiclions,

controls that enable manual override or automatic occupancy sensor, humidity sensor, timer controis, or] 4. Intermittent local exhaust system serving kitchens shall be rated for sound at a maximum of 3
poliutant sensor controls. An "on/off” switch shall meet this requirement for manual controls. Manual fan sones at one or more airflow settings not less than 100 ¢fm at a static pressure not less than that
controls shall be provided with ready access in the room served by the fan. determined at working speed as specified in HVI 916 Section 7.2.
TABLE 403.4.7 5. Continuous local exhaust system serving kitchens shall be rated for sound at a maximum of 1
MINIMUM EXHAUST RATES sone at one or more airflow settings not less than 100 cfm at a static pressure not less than that
Area to be Exhaust Rate red at ing speed as ified in HV1 916 Section 7.2..
Exceptions:
In accordance 1. The installed airflow is not required to be field-verified where an exhaust airflow rating at a
Open Kichens "‘:?:s:‘:,"‘; Mot pacniied pressure of 0.25 in. w.g. may be used, provided the duct sizing meets the prescriptive
= requirements of Table 403.4.7.2.
Enclosed with Section | \CH based on 2. Remote mounted fans need not meet sound requi .Tobe idered for this
Kitchans 4034.7.3 kichen valume a remote mounted fan shall be mounted outside the kitchen, and there shall be at least 4 feet (1
Bathrooms - m) of ductwork between the fan and the intake grille.
Toilet rooms 80 chn 20,chn
403.4.7.1 Whole house exhaust controls. If the local exhaust fan is included in a whole house TABLE 403.4.7.2
ion system in 1ce with Section 403.4.6, the exhaust fan shall be controlled to operate as PREBCRIFTIVE Exualio DUCT STy
specified in Section 403.4.5. Fan Teseichn (Ml Maximm Langih M Maximum Maximum
in Feot Length in Feet *
403.4.7.2 Local exhaust fans. Exhaust fans shall meet the following criteria. "'5':' m‘;’ i ':"'lm"" o —
1. Exhaust fans shall be tested and rated in accordance with HVI 915, HVI 916, and HVI 920 or 50 Sinches 80 5inches 100 I 3
equivalent. 50 6 inches No Limit 6 inches No Limit [ E]
80 4inches® NA 4inches 20 [ 3
20 Sinches 15 & inches 100 [ 3
0 Ginches %0 & inches Nolimt | 3
100 Sinches® NA 5 inches 50 [ 3
100 6 inches s 6 inchas NoLimt | 3
125 B inches 15 & inches NoLimt | 3
125 7 inches ™ 7inches NoLimit 3
a.  For each additional elbow, sublract 10 feet from length.
b.  Flex ducts of this diameter are not permitted with fans of this size.
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04.9.4.1 Specified length.
The maximum length of the exhaust duct shall be 35 feet (10 668 mm) from the connection to the
transition duct from the dryer to the outlet terminal. Where fittings are used, the maximum length of the
exhaust duct shall be reduced in accordance with Table 504.9.4.1.

CHAPTER 5 EXHAUST SYSTEMS

TABLE 504.9.4.1
DRYER EXHAUST DUCT FITTING EQUIVALENT LENGTH

DRYER EXHAUST DUCT FITTING TYPE EQUIVALENT LENGTH
4” radius mitered 45-degree elbow 2 feet 6 inches

4" radius mitered 90-degree elbow 5 feet

6~ radius smooth 45-degree elbow 1 foot

6" radius smooth 90-degree elbow 1 foot 9 inches

8" radius smooth 45-degree elbow 1 foot

8" radius smooth 90-degree elbow 1 foot 7 inches

10" radius smooth 45-degree elbow 9 inches

10" radius smooth 90-degree elbow 1 foot 6 inches

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm, 1 degree = 0.0175 rad.
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65 percent CE or 160 cfm

TABLE 403.4.7.3
KITCHEN RANGE HOOD AIRFLOW RATES (CFM)
AND ASTM E3087 CAPTURE EFFICIENCY (CE) RATINGS
ACCORDING TO KITCHEN RANGE FUEL TYPE

Hood Over Electric Range  Hood Over Combustion Range
80 percent CE or 250 cfm

505.3 Domestic exhaust ducts.

¢ Ducts serving domestic cooking exhaust equipment shall discharge to the outdoors through sheet
metal ducts constructed of galvanized steel, stainless steel, aluminum or copper. Such ducts shall have
smooth inner walls, shall be airtight, shall be equipped with a backdraft damper and shall be

independent of all other exhaust systems.

¢ Domestic kitchen exhaust ducts may terminate with other domestic dryer exhaust and residential
local exhaust ducts at a common location where each duct has an independent backdraft damper.

o Listed and labeled exhaust booster fans shall be permitted when installed in accordance with the
manufacturer’s installation instructions.

95

403.4.7.3 Local intermittent kitchen exhaust system. Kitchen range hoods for domestic cooking
appliances shall meet or exceed either the minimum airflow or the minimum capture efficiency in
accordance with Table 403.4.7.3. Capture efficiency ratings shall be determined in accordance with
ASTM E3087.

Exception: Other intermittent kitchen exhaust fans, including downdraft, shall meet or exceed 300 cfm
airflow.

TABLE 403.4.7.3
KITCHEN RANGE HOOD AIRFLOW RATES (CFM)
AND ASTM E3087 CAPTURE EFFICIENCY (CE) RATINGS
ACCORDING TO KITCHEN RANGE FUEL TYPE

Hood Over Electric Rangoe ~ Hood Over Combustion Range
65 percent CE or 160 cfm 80 percent CE or 250 cfm

403.4.7.3.1 Field verification and diagnostic testing for local intermittent kitchen exhaust
system. The local exhaust system for kitchens shall be installed to comply with local mechanical
exhaust requirements specified in Section 403.4.7.3 and shall be field verified in accordance with th|
procedures below to confirm the model is rated by HVI or AHAM to comply with the following

Local intermittent exhaust system for kitchens shall be tested and verified to provide a minimun]
airflow rate or capture efficiency required by Section 403.4.7.3. Testing shall include verificatior]

kitchen exhaust systems shall occur with the whole house ventilation system operating and with
all dwelling unit or sleeping unit entry doors closed. Testing for exhaust systems that require
mechanical makeup air in accordance with Section 5054 shall include verifying that the
mechanical makeup air opening is open. Testing for exhaust systems that require mechanical
makeup air in accordance with Section 505.4 shall include verifying that the mechanical makeup
air system is controlled to automatically start. Testing for exhaust systems that do not require
mechanical makeup air in accordance with Section 505.4 and that are exempt from pressurize
equalization per Section 501.4 shall be tested with operable openings manually opened unless
design exhaust airflow can be achieved with all operable openings closed. Where required by
the building official, testing shall be conducted by an approved third party. A written report of the
results of the test shall be signed by the party conducting the test and provided to the building
official.

Excoption: The installed airflow is not required to be field-verified where an exhaust airflow
| g

rating at a pressure of 0.25 in. w.g. is used, provided the duct sizing meets the prescriptive
requirements of Table 403.4.7.2

The verification shall utilize certified rating data from HVI Publication 911, AHAM-Certified Range
Hood Directory, or another directory of certified product performance ratings approved by the
code official for determining compliance. The verification procedure shall consist of visual
inspection of the local intermittent kitchen exhaust system to verify and record the following
information:

2.1. The manufacturer name and model number.

2.2. The model is listed in the HVI, AHAM, or equivalent directory.

2.3. The rated airflow value listed in the HVI, AHAM, or equivalent directory.

2.4. The sound rating value listed in the HVI, AHAM, or equivalent directory.

2.5. If the value for the rated airflow given in the directory is greater than or equal to the airflow
requirements specified in Section 403.4.7.3 and if the value for the sone rating given in the
directory is less than or equal to the sone rating requirements specified in Section
403.4.7 2, then the local intermittent kitchen exhaust system complies, otherwise the local
intermittent kitchen exhaust system does not comply.
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Scope:

A. Verify that an exhaust fan is installed
in the kitchen that vents directly
outdoors.

B. The most common fan type is an
intermittent range hood or appliance-
range hood combination. If that’s the
type, measure the airflow and verify
that itis 2 100 CFM. It is also

recommended, but not required, that
, S,
the sound rating be < 3 sones. m

Building America Solution Center

505.4 Makeup air required.

Exhaust hood systems capable of exhausting in excess of 400 cfm (0.19 m3/s) shall be

Such makeup air systems shall be equipped with a means of closure and shall be
automatically controlled to start and operate simultaneously with the exhaust system.

3/19/2024
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IMC Kitchen & Dryer

Do not vent into attics,
- soffits, ridge vents or
35 “in Length/Per Crawlspaces

35’ in length Manufacture
Testing 12.5 Sq.In. opening.

T exemptions based
on design and Intake 3’ from building

inspections openings

No inline buster
fans

3 or less intermediate

Must be labeled ! !
1 or less continuous Distance & height vary.
401.4 WA Mech. Code
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EPA’s information about Radon.

* Check out this guide — A Citizen’s Guide to Radon
outlines important information on radon, useful for
homebuilders and residents.

* Learn about the lung cancer risks — Read about the
risks associated with radon exposure in homes to
gain a better understanding of the importance of
protecting homes.

* Know radon hotlines and resources — EPA provides
support hotlines and connections to training
programs for radon certifications.

* Test your home — EPA recommends that all homes in
the U.S. be tested for radon. Testing is easy and
inexpensive. Radon test kits can be obtained through
the mail or at local hardware stores.

*  Build with radon-resistant features — See EPA
guidance for how to protect your homes from radon.

* Learn about the EPA Map of Radon Zones, and
radon risks specific to your customers' EPA Regional
Office, State, or Tribal program.

EPA & Radon Gas

Do you know why it's important to
test your home for radon?

=)
7\ =

Radon is the 2nd
1in 15 homes tests leading cause of lung Among ol Sioketey
high for radon levels  cancer, causing 21,000 lung radon is the #1 cause
cancer deaths per year of lung cancer

99
EPA & Radon Gas
WHATTO LOOKFORINARADON
REDUCTION EM
UCTION SYST. Radon!
n selecting a radon reduction method for your home, you and your contractor . 2 .
Ishould consider several things, including: how high your initial radon level Radon & EXIStlng homes'
is, the costs of installation and system operation, your home size, and your e EPA’s gU|d ance on radon &
foundation type. -
existing homes:
Installation and -
Operating Costs * 20 pages on existing homes
Most types of radon reduction systems e Radon is still a silent killer!
cause some loss of heated or air . .
conditioned air, which could increase M Worklng on additions or
your utility bills. How much your .
utility bills increase will depend on remOdels and IOOkI ng for
the c{ifnulnt )uu live int \\'hlat ‘kind of gUIdance?
reduction system you select, and how
your home is built. Systems that use
fans are more effective in reducing
radon levels; however, they will https://www.epa.gov/sites/default/files/2016-
slightly increase your electric bill. 12/documents/2016_consumers_guide_to_radon_reduction.pdf
100
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EPA 402/8-20007

Indoor airPLUS Technical Bulletin @

Activating a Passive Radon System SEPA

Radon is a naturally occurring radioactive gas that can cause cancer. By bullding radon-res aw homes, buikders
and contractors provide a public health service — helping 1o reduce buyers' risk of lung cancer from exposure 1o radon in
indoor air. Using commen materials and straightforward techniques, bulders can construct new homes that are resistant
to fadon entry.

To comply with the Indoor altPLUS and Zeto Energy Ready istant features must be
intiatind b EPA Radon Zona 1 hosmee. Thia ckrdas the sialaton of o “Dassioe® ra0on system wih an elecirical et
for future fan instaflaton f an “active” system Is necessary.

Passive Radon Mitigation System Vs. Active Radon Mitigation System

Passive Radon System Active Radon System

A passive radan ventiation system consists of a vedtical  An active radon veritilation system includes an in-line

went pipe extending up from a sub-slab collection pipe o fan installed in the vertical vent pige. The fan pulls sofl
mat, through the conditioned space of the home, and gases up and out of the house.

through the roof. The natural stack affect pulls soil gases
up and out of the house.

EPA 402/8-20007

Building a Radon Resistant Home

Radon resistant consiruction techniques are foquired for homes in Radon Zone 1 1o eam the

Indoor aifPLUS labal. The Indoor aifPLUS program recommends fador-fesistant features Tor
Pomes n Radon Zones 23, as welandrecormends Ihal o Nomes ars Latad o racn
r I the indooc a radon vent

, regardiess of tha home' 200

The easiest tme to install a radon mitigation sysiem is during inial construction. Local raden
fevels may vary from 1hose Shown on e county-level EPA radon map, and the amount of radon that wil accumulate in a
home can't be determined untl the home is bl The Indoor aifPLUS Program recommends installng a passive
ventitation stack in al new homes, with an electric outiet located in the attic near the vent stack. This allows tha bullder or
homeowner 1o sasily install an in-ine fan, should post-construction lesting indicate high radon kovels in the home.

Sea below for details on sl your new home.
Inslall =
1. Slectnslocao o th vetision e (.3 nchs n e, shouk b t
instaled in a vertical run through a warm part of the house and exhausied thiough e |

the r0ol. The pipe discharge should be proleciod from snow drifts and installed at it
least 1 foot above the rool {refer to local snow fail data for height of snow drits

against buikdngs) and 10 feet away from any openings in the bullding 1o keep the ol 4
gas from re-entering the building.

~

Lay a minimum 3-inch-diameler perforated pipe in a gravel rench of a coliection mat
on top of the gravel amund the foundation parimeter. Install the pipe in a loop 1o I
alow for the soil gas to enter the pipe from wo sides and connect it 1o either side of a
wertical “T". Communication 1o all sub-slab areas s required and multiple connection

points o interconnections may be required. -
3. Place the polysthylens vapor barrier around the vertical “T"; then cover the open 16p 4
of the vertical Fil-dlab'llmvlpta:pm ol s i i iy e e
concrete. After curing, seal the ‘cancrets (o reduce the sl =
gas entry

4 connecting it “T." Avokd 90-degree angles in
the vertical portion of the pipe; use sweeps if turns are neecded. Labed he pipe on
each floox 50 1 is clear the pipe is not part of the sewer system_ If the ventilation pipe
extends through an uncondtioned attic, insuiate the stack to control condemsation in the pipe.

5. Run the pipe through the rool and flash i properly. Provide a screened cap al the lerminalion to prevent eniry of
debiis andlor nasting animals.

Testing for Radon and Activating the System

EPA radon prior st kits can be obiained
through the mail o at local hardware stores. Shorl-lerm lests remain in the home between 2 and 80 days, Long-term lests
remain for longer than 90 days.

If the radon level 4 ). a radon mitigation fan should be installed and
activated by a credenyaied andor licensed conlractor, depending on state requirements. To confirm resus, EPA
recommends fe-lesting your home after activation, and thin every two years following of any time that major renovations
or alteraticns are made lo the home.

Learn more at:

www.epa.gov/indoorairplus

B

Radon Publications, Webinars, and Videos | US EPA
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2021 WA IRC Edition & Radon

SECTION AF101 SCOPE

TABLE AF101(1)

HIGH RADON POTENTIAL (ZONE 1) COUNTIES .

The EPA recommends that this county listing be supplemented with
other available state and local data to further understand the radon
potential of a Zone 1 area.

FIGURE AF101
EPA MAP OF RADON ZONES

AF101.1 General.

This appendix contains requirements for new construction

in jurisdictions where radon-resistant construction is required. Inclusion
of this appendix by jurisdictions shall be required in high radon potential

counties as determined in Figure AF101 and as listed in Table AF101(1).
Unvented crawlspaces are not permitted in any high radon potential
county. In other areas, requirements of this appendix apply to any
structure constructed with unvented crawl spaces as specified in R408.3

Appendix AF IRC WAC 2021 Edition

Zone 1
4G POTENTIL (Grasner & L)
reaeariem]

Zone 2

MODERATE FOTENTIL (From 239 4 pCUL)
gemtarge]

[ ]

Zone 3
LOW FOTENTIAL (Luss than 2600}
Isllstiortas)

4 BCIL TS r Doyt i e o ot EPA ettt
emes that mans.re 4PCAL o groser o8 MGG
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AF102.1 General.

For the purpose of these requirements, the terms used shall be defined as follows:

DRAIN TILE LOOP. A continuous length of drain tile or perforated pipe extending around all or part
of the internal or external perimeter of a basement or crawl! space footing.

RADON GAS. A naturally occurring, chemically inert, radioactive gas that is not detectable by
human senses. As a gas, it can move readily through particles of soil and rock, and can accumulate
under the slabs and foundations of homes where it can easily enter into the living space through
construction cracks and openings.

SOIL-GAS-RETARDER. A continuous membrane of 6-mil (0.15 mm) polyethylene or other
equivalent material used to retard the flow of soil gases into a building.

SUBMEMBRANE DEPRESSURIZATION SYSTEM. A system designed to achieve lower sub-membrane
air pressure relative to crawl space air pressure by use of a vent drawing air from beneath the soil-

gas-retarder membrane.

SUBSLAB DEPRESSURIZATION SYSTEM (Active). A system designed to achieve lower sub-slab air
pressure relative to indoor air pressure by use of a fan-powered vent drawing air from beneath the

slab.

SUBSLAB DEPRESSURIZATION SYSTEM (Passive). A system designed to achieve lower sub-slab air
pressure relative to indoor air pressure by use of a vent pipe routed through the conditioned
space of a building and connecting the sub-slab area with outdoor air, thereby relying on the
convective flow of air upward in the vent to draw air from beneath the slab

103

AF103.2 Subfloor preparation.

A layer of gas-permeable material shall be placed under all
concrete slabs and other floor systems that directly contact
the ground and are within the walls of the living spaces of the
building, to facilitate future installation of a subslab
depressurization system, if needed.

The gas-permeable layer shall consist of one of the following:
1.

A uniform layer of clean aggregate, not less than 4 inches
(102 mm) thick. The aggregate shall consist of material
that will pass through a 2-inch (51 mm) sieve and be
retained by a 1/,-inch (6.4 mm) sieve.

A uniform layer of sand (native or fill), not less than 4
inches (102 mm) thick, overlain by a layer or strips of
geotextile drainage matting designed to allow the lateral
flow of soil gases.

Other materials, systems or floor designs with
demonstrated capability to permit depressurization
across the entire subfloor area.

v Section AF103 Requirements

AI103.1 General.

A1103.2 Subfigor Preparation.

Af103.3 Soil-Gas-Retarder.

v A7103.4 Entry Routes.

AT103.4.1 Floor Openings.
AT103.4.2 Concrele Joinis
Af103.4.3 Condensate Drains.
Af103.4.4 Sumps
AM03.4.5 Foundation Walls
Af103.4.6 Dampproofing.
AM03.4.7 Air-Handling Units
AM03.4.8 Ducts.
AM03.4.9 Crawl Space Floors.

Af103.4.10 Crawl Space Access.

Af103.5 Passive Submembrane
Depressurization System.

A1103.5.1 Ventilation
A1103.5.2 Soil-Gas-Retarder.
Af103.5.3 Vent Pipe.

Af103.6 Passive Subslab Depressurization
System

Af103.7 Vent Pipe Drainage
Af103.8 Vent Pipe Accessibility.
Af103.9 Vent Pipe Identification.
Af103.10 Combination Foundations.
Af103.11 Building Depressurization

Af103.12 Power Source.

As you can see the radon section
is larger than one would think.
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AF103.1 General.

The following construction techniques are intended to resist radon entry and prepare the
building for post-construction radon mitigation, if necessary (see Figure AF103.1). These
techniques are required in high radon potential counties designated in Table AF101(1).

PASSIVE RADON SYSTEM USING
DRAIN TILE LOOP

PASSIVE RADON SYSTEM VENTED
THROUGH SUMP

*
ATTIC
& L
LIVING AREA
ATTIC SUBMEMBRANE DEPRESSURIZATION SYSTEM
TYPICAL SUBSLAB DEPRESSURIZATION FOR CRAWL SPACE
PASSIVE RADON SYSTEM
*
LIVING AREA
|
GRADE N %
GRAVEL |
i = 1
BASEMENT
ATTIC
POLYETHYLENE
‘SHEETING
DRAIN TILE LOOP
||
LIVING AREA
|
GRADE
GRAVEL| || i |
- 1 (LENE
BASEMENT ¥ &
|
POLYETHYLENE CRA) SPACE
SI-AB\ * SR B PERFORATED
GRADE POLYETHYLENE DRAIN TILE
GRAVEL SHEETING,
—! | + f
4
M ST NN
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s |
APPENDIX AF RADON CONTROL METHODS
AF104.1 Testing.
Where radon-resistant construction is required, radon testing shall be as specified in Items 1 through 11:

1. Testing shall be performed after the dwelling passes its air tightness test.

2. Testing shall be performed after the radon control system and HVAC installations are complete. The HVAC
system shall be operating during the test. Where the radon system has an installed fan, the dwelling shall be tested
with the radon fan operating.

3. Testing shall be performed at the lowest occupied floor level, whether or not that space is finished. Spaces that
are physically separated and served by different HVAC systems shall be tested separately.

4. Testing shall not be performed in a closet, hallway, stairway, laundry room, furnace room, bathroom or kitchen.
5. Testing shall be performed with a commercially available radon test kit or testing shall be performed by an
approved third party with a continuous radon monitor. Testing with test kits shall include two tests, and the test
results shall be averaged. Testing shall be in accordance with this section and the testing laboratory kit
manufacturer’s instructions.

6. Testing shall be performed with the windows closed. Testing shall be performed with the exterior doors closed,
except when being used for entrance or exit. Windows and doors shall be closed for not fewer than 12 hours prior to
the testing.

7. Testing shall be performed by the builder, aregistered design professional or an approved third party.

8. Testing shall be conducted over a period of not less than 48 hours or not less that the period specified by the
testing device manufacturer, whichever is longer.

9. Written radon test results shall be provided by the test lab or testing party. The final written test report with
results less than 4 picocuries per liter (pCi/L) shall be provided to the code official.

10. Where the radon test result is 4 pCi/L or greater, the fan for the radon vent pipe shall be installed as specified in
Sections AF103.9 and AF103.12.

11. Where the radon test result is 4 pCi/L or greater, the system shall be modified and retested until the test result
is less than 4 pCi/L.

Exception: Testing is not required where the occupied space is located above an unenclosed open space.
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Single Family
or Multifamily
Worksheets

e Prescriptive
¢ UA Alternative
¢ 405.3 Modeling

3/19/2024

WSU WSEC-R 2021

Compliance tools

¢ ACCA Manuals
e Approved alternative
¢ Simple Heat load
¢ Not usable with cooling units

Image courtesy of ACCA

¢ Air Barrier

¢ Duct Leakage
¢ Ventilation
¢ “Code Sticker”

¢ Included with the C3 Tool
¢ Glazing Schedule Form
Final Testing
Forms
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Single Family Prescriptive

2 s ersdential
Prescriptive Encrgy Code Compliance for All Climate Zanes ia W ashingion
Single Family - New & Additions (effective March 15, 2024)
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Multifamily Prescript

ive

Prescriptive Ener

Multifam]

- Singie

50 e 1]
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Kl AT maimum tested building air leakage, and i d its control sequence :
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Section R401.1 i p R-2. 15 o |
“esidental blingn Section R202 or Group .2 scupe. 5. Addiens 20aredits = El 1
0 =]
o Instructions: have bee s =]
Treais mum b by , plumbing, efectrical or other permits are o =]
endrSe Miermation fom e folaingtals s bt st e Tl 2 g for the pecject =
jon and Fenest remert: Enersy Equsization) .
e Bl - Everay credis i your credits on Table 406. on pege 4, !: g
oore 30 o
1 = =
hacir 05
S 15
CE— 5
h 3 0 s] |
A For an initial haating system Using a heat pump that os 0 1
; |lmedinTable c4033 i : i [ e 5
ok 403,
= - Table & 2021 = 3
3| For heating system based on slectric rasistancs only (sither forced si or Zonal) AN =0 2
h—mqwm-m-mmmmmmmmm is 8
& |Table C4033, .2{8) or Air to veater 20| O B
e AHRI $50/550 30
K o 3 Efcent Water D
5 ot o s ey s e 1 s e i W i i the 6545 |
o S sty el s dweling, o|d 15 1
o
.,......m.w..m.._.. g i e RS2 £ oan se e,  Padmae th 2 With 2KW ocless capacity per dwlling Total Credits| 1
= - 011 R202 for
5. Theg » i ‘The heat pump shall operate =4
ove 38°F (2.3°C) | Below tht “changeovar™ tempsreture, the hess pump woukd ot ha vk foorisees o300 Wais,
“] openterap ing The g (337} forlower) b -
< Additional point fr the HAC system are incloded i Table R40E.3. pasig w3 38win 3.3, the system shall e

systam.

d. This-optian may only be claimed i serving System Type 4 or § from Table R406.2.

& Primary iving sreis inchude ining, dining, kitchen, familty rooms, snd imular sreas.
Eficient Options.

£ Option 311 mary ot
in Section R403.7

Fresciption P Sl Farily V2 10,
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WASHINGTON STA

I 1 ] ===l

Fenestration(s) Worksheet

vy u

H

TE UNIVERSITY

\") Energy Program
<]
- - Overhead Glazing (Skylights)
'WSECR 2021 Weighted Fenestration Calculator for Windows, Doors & Skylights. Component
hfgmaton s
e Description

Sumof Vertical Fenestration Area and UA
Vertical Fenestration Area Weighted U = UA/Area

Width  Height

Ref U-fachr

Qt_Feet ™" Feet ™

Ref U-tachr
Exempt Swinging Door 24 q. & max)

Exempt Glazed Fenesiration (15 sq. &. max)} | I

Vertical Fenestration (Windows and doors)
Component

Desaigtion Ref U-fachor

Width
Qf. Feet ™" Feet ™

Height

Sumof Overhead Glazing Area and UA
Overhead Glazing Area Weighted U = UA/Area

Total Sum of Fenestration Area and UA (for

The Fenestration Worksheet (glazing weighted u value or window
schedule +) is included in the C3 calculation

110
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Simpie Heating System Size: Washington State

Simple Heat Load Calculator

[Tie Vot sysirs wirg ot s besston o Prascgivn
e

T e s

. L same v

ot
Jor 383, 56,2042 15 ammiwrcn

Heatng System Type Ot sars G
maa

Design Temperature o Terpamem
e sy

A of Buing

Condoned Fioor ama
—— Conttisnnd P A (58] (=]

Awags Cating Feight Gonstared Vaene
s Mg Gy Hogh %)

Glasing and Doors
———— [y

Seytights
Insulation
e

i o vase
Si808 RATbt ot SNV UBD CHBnGH

inast e vae
T p—]
e [y
Foon
[reeeie v

[ e —
MI&E“I-*
oopt

S ——

Location of Ducts.

The simple heat load calculator is included in the C3 calculation

P L L LT —— _

Dt Lashage:
YT
Mt o et ws St wa e o a2t et
e e e et 2T mmssr
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Code Compliance Calculator (C3)
Three forms in one and more.

Peview required bor curtam sties. - Ooors
UA Piduntion s 131 Propased UA s beer an basesne b 1

Comiit Tequisements are a0t et Select raetgy credits from 1 ables 406 7 snd 406 3 betow

Wl (sbove grade) U -
Floars over Crawispace U «

Below Grade Valll -
Betow Grade S1ab F «
7

Target UA,
Masiarm Dot L eanage
PET e —————
VALFue 100 meat 3 STl Beage Do sue'e Sl CrUIS perng
Uaimum $10 w40 o mabres 0.t mage jcruas
Opaend2
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| WSEC-R Duct Leakage Affidavit

Permitz |

Adds Lot& Block

N/ | Eneray Program

& G| [Zin ]
Cond FloarAwes @) Source (check on Flans 0 Measured T
Air Handlar in conditioned soace? [(Juas One Air Handier present during test? (Jves Cdno
Gircle: ot 2 Total Leak
Maximum duct leakage:
Post Construction, total duct leakage: {foor sres x 04) = CFM@?s Pa
Post Construction, leakage 1o outdoors: (foor sres x 04) = CFM@25Ps
Rough-in, total duct leakage with air handler instalied: (ficor srea x 04) = CFM@25 Pa
Rougih-in, total duct leakane with air handler not installed: (ficor area x 03} = CFM@25 Pa

test with Ducts inside: (ficor srea x 0.08) = CFM@25 Ps

Result of test conducted at @ 25 Pa in CFM:

Duet testing device opening seiting (circle one if spplicable)

Doen s 28 3C w0 SE

Duet Tester Location. Pressare Tap Location.

[Phone & | [Email:|

[Techuici e—.,....m|

[Date of test: Techni D=

Copy provided to both | Yes T | Time and Location | Yes [=]
the AHJ and the owner stamp of test 57 ]
provided 2

Duct Testing Affidavit

WSEC-R Code for common Duct testing questions. Not all inchusive .

R403.3.5 Duct Ducts shall be leak tested in with WSU RS-33, using the maximum duct leakage races specified.
Exception. A duct air leakaze test shall not be required for ducts serving venulation svstems that are not imtezrated with ducts.
serving heating of Cooling systems. A Written 1eport of the results thall be signed by the panty conducting the test and provided to
ke code official

R403.3.6 Duct leakaze. The total leakage of the ducts. n Section R403.3.3, shall e 2s follows:
1. Rough-in test Total leskage shall be less than or equal to 4.0 cfim (113.3 L/min) per 100 square feet (.20 m2 ) of
:uudlunedﬂwuunﬁmwwdulwmmmmwemlw&usuﬂil’nwwmnmmm:m
‘manufacturer's air handler enclosure. All segisters shall be taped or otherwise sealed during the test. If the air handler is
mtnunuedmhgumnfmemgmnlm;;gmha]-;mu«mm!,u:ﬂn(x;me)pumﬂ;qumam
2. of conditioned floor area. 2021 Washington State Energy Code RE-33 *

2. Post comstruction test: Leakage to owtdoors shall be less than or equal to4 cfm (113.3 L'min) per 100 square feet (920 g2,
)of conditioned floor arex or total leakage shall be less than or equal 10 4 cfim (113.3 L/min) per 100 square feet (920 m2
) of conditionsd floor area whan tested at 2 pressure differentisl 0f 0.1 inches s (25 Pa) across the entire svitem,
including the manufacrarer's air handler enclosure. All register boots shall be taped or otherwise sealed during the test.

3. Test for ducts within thermal envelope: Where all ducts and air handlers are located entirely within the building thermal
envelope, total leakaze shall be less than or equal to 5.0 cubic fest per minwte (226.6 Limin) per 100 square feet (9.29
m2) of conditioned floor ares. For forced air ducts, 3 maximum of 10 linear feet of return ducts and § linear fast of supply
ducts may be located outside the conditioned space. All metallic ducts located outside the conditioned space must have
‘both transverse and longimdinal joints sesled with mastic. If flex ducts are used, they cannot contain splices. Flex duct
connections must be made with zylon straps and installed using 3 plastic seapping tensioning tool. Ducts located in crawl
spaces do not qualify for this exception.

RS02.3.2 Heating and cooling systems. HVAC ducts newly installed as part of an sddition Llu.llmm]:b with Section R403,
B:m The following need mot comply vmhme testing requirements of Section R403.3.3
Additions of less than 150 square
2 Duﬂn‘umdmmmndwhnbmnmmﬂ\ulhdu:mﬁmid‘hmﬂﬁlhlwlﬁcmmdmm
testing in accordance with procedures in WSU RS-33.
3. Existing duct systems constructed, insulated or sealed with asbestos.

R503.1.2 Heating and cooli
Section R403.
Exceptions:
1. Where ducts fom an existing beating and cooling system are extended, duct systems with less than 40 linear feet in
unconditioned spaces shall ot be fequired to be tested in accordance with Section R403.2.2.
2. Existing duct systems constructed, insalated or sealed with asbestos.
3. Replacements of space heating equipmest shall riot be requited to comply with Section R403.13 where the rated capacity
of the new ecuipment does ot exceed the rated capacity of the existing equipment.

stems. New heating, cooling and duct systems that are pan of the alteration shall comply with

113

est Results

WSEC-Residential Energy Code Form
e ) Building Air Leakage T 5

Permite

House address o lot numbe:

Ciry, 2P

fioor area (39|
Dwelling :

Age of house:

re): Flans Measured

Rav2.a.13.1

{507a). Exception: Adk
leakage rate of 7 air changes per hour To qualty for

must ba prior 15 the 2009 Washington State Energy Code.

Where:

CPMsg = flow at 50

Volume area of
SF Blower Door Test Result: ACHgp

CFM@50Pa
o8
Rab2.a1 o
3
oo ata test p (50 Pa). Dgors
y #nd Divi W 3l area
MF Blower Door Test Result: CFM@S0Pa
CFM/EA (enciosure shell srea) SF

Png (circle one i =w\uan|a}: | Open A 8 c
Blower door |

[Weather cenditions:

1 centify that these blower door ined usi stry protocol:
Company name: |

ASTM £779, or ASTM E1827.

Air Barrier Test Affidavit

viial Energy Code Fo

Tast Results

WSEC-Resid
Ad Buildin

R Tl tight s
uighi-fiting d fack listed and labeles in accordance with UL 127, the doors shall

e et snd e fox the Breplace.

Inbeled in accordance wits UL 907, Gas Seplaces 2 72,

R4024 Ais lnakage.

Tequiremests of Sections R402.4.1 tirough R402.4 5.

R424.1 ais lakage. cuply Ri02411

Trough R4D2.413. sall allow for differenial )

comramen.

RG24 L Iaallion. ThA comooncts oft bultig esialarviogs s kd ( Tooe RACZAL | iball e fataled b
Taole R4024.1.1, 35

consmuctiza.
complince.

R402.4.1.2 Testing. Tha building or dovelling usit shall ba tested for 5ir leskage. Testing shall ba conducred in accordsace
with RESNETICC 380, ASTM E779, or ASTME1627. Test pressure and leakage rate shall comply with Sectise

R40213.A il be
signed by the: mwmpmidmmhﬂngmmmmﬂumhmmh&mmnmm
ater creation of all

Table R4024.11, = by small bustness are
‘permined to be sealed off at the frame prior 10 the test.

Testing of sing 380 Test pressare
and Ieakage sate skall comaply with Saction RAOZ.L 3.1,

For Group R-2 occupancies, uunqmu(mﬂmnmmnm.\smr'n ASTMEIE27, or ASTME31SE
Test pressuse th S wﬁ 3,

i d 150 17024
oy nchding, bot okt 1o, o At Bt iionof s

Dusing testing:
- S i o e, S s o s s o s e
£ 0 b i col s

Tt led

mmdmmdmﬂhm:mlmm
3. Intesior doors, if astalled a1 toe e of the test, sball be opes, access hatches to conditioned crawl spaces asd
‘conditioved atics skall be open.

20m

3. Exterior
‘Washingion State Estigy Code RE-27
5. Hoving

6. Supply - be fully open.
‘Exception: Additions leys thas 500 squase feet of conditioned oot sren.

114
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Heating or Decorative? (Circle one)

perty address: Air Barrier, HVAC Duct, & Ventilation Testing | ircle one
) desipn ome: All ductwork and air handler in conditioned space? (See Option 4.2) YorN
4:_T Lk — - All ductwork in unconditioned spaces tested at 4% total leakage. YorN
floor area: ft* (per building permit) All ductwork in conditioned space tested at 3% total leakage. YorN
All ductwork & air handler outside conditioned space insulated to minimum R-87 YorN
R-Values (R303.1.1) o : %
7 4 o
Vaulted R- Floors: y— e space R- Air handler present at duct le_aluoe test (Total_leakwe % H_yel, _3% if no)
R Do HVAC duct leakage tests include GPS and time stamp H YorN
- A Steb:on:rede floor R- HVAC system leakage test calculated design target: CFM@25Pa
;%‘;' Above grade R- Fully insulated slab? Y/N (Circle one HVAC system leakage test measured results: CFM@ 25 Pa
4 Below, int. R____ R R___ Building Leakage Testing (R402.4.1.2)
% Below, ext. R- Dwelling unit leakage test calculated design target: ACH@50 Pa
& Dwelling unit leakage test, measured results: ACH@50Pa
s
g U-Value of Windows, Skylights and DodTs~ 2 32.1.1.3) ing Leakage test (R2 non-corridor only) design target: CFMisf @50 Pa
(Sl Average area U-value from Glazing . . ding Leakage test (R2 non-corridor only) CFMisf @ 50 Pa
Il Energy Equalization Credits (Tables R406.2) and Energy Credits (Tabk I nterior + EXte FIOF I cakoge tests incluge Gps and time stamp veriication? YorN
% System Type Number (1 to 5) (Select one) R 20 +5 b House Ventilation System Measured Flow Rates (M1505.4 IRG-WA) | Circle one
|3 Energy Credits selected (1 to 7) tem controls correctly labeled? YorN
o "
podll Energy Equalization Credit + Total Energy Credits = Total Ci - == House Venti (WHV) system and (oam) YorN
= = = = instructions were provided to the building owner?
§ Heating, Cooling and Domestic Hot Water Provided to: on (date)
& Type (Manufacturer and Model Number) Efficiency
‘f Whole House Ventilation System Type: (Circle one)
S (1) Whole house exhaust fan, location
8 (2) Balanced HRV ERV, location
% DL For R2 low-rise, serves more than one unit? YorN
-4 Drain water heat (3) Supply or HRV WHV integral to the air handler. Describe system control sequence of
(G recovery operations or reference to design i
] = =
‘S Onsite Renewable Energy Electric Power System
= System type Systemdesigncapacity kW Specify run-time: hours per day __CFM
=4l Rated annual KWhiyr. WHV calculated design minimum flow rate per plan submittal:
Appliances Ei Star? WHV measured min flow rate at commissioning: Exhaust CFM, Supply CFM
Manufacturer and Model (Circle one) Do WHV flow tests include GPS & time stamp verification? YorN
YorN HRV/ERV sensible heat recovery efficiency:
YorN
Commissioning Notes:
orN
YorN
Vented or If vented. CEF rating
Gas fireplace / heating stove (Section R402.4.2) Fireplace efficiency (FE)
YorN

All mandatory requirements of WSEC-R have been met?

3/19/2024
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Remodel / Alteration Worksheet
. . Will the roof/ceiling framing cavities or attic Will the will the floor framing cavities be
2
Will you be exposing the walls? be exposed? exposed?
Yes Yes [1 No [1Yes [1No |
If yes, If yes, If yes,
D 2 X 4 wall studs require R-15 insulation Exposed roof or ceiling assemblies must D Exposed floor cavities must be
be insulated - insulated to R-30
D 2 X 6 wall studs require R-21 insulation D Vaulted ceilings, Insu'late to the full
depth of the framing member
o Flat ceilings, install R-60 insulation or
D If siding is (eplaced C.l. equal tq 3—5 D what the attic space can
might need installed under the siding. accommodate based on the roof
pitch
Are the windows and/or doors being| Will the heating or cooling system Will the hot water system be Are more than 10% of the light
replaced? be replaced? altered? fixtures being changed?
Yes [ No Yes  [] No
If yes, If yes, If yes, If yes,
New windows and doors New equipment must meet New water heating .
(+frames) must have an area [ current requirements and the equipment must meet D 100% of all lamps must be
weighted average U-factor of ducts need to be tested current code requirements high efficacy
<0.30
116
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Thank you to our sponsor.

About NEEA

Our Purpose - The Northwest Energy Efficiency Alliance (NEEA) is an alliance of utilities
and energy efficiency organizations that pools resources and shares risks to transform
the market for energy efficiency to the benefit of consumers in the Northwest.

(https://neea.org/about-neea)

117
Registration Information:
Early Registration (ends February 23, 2024)
WABO Member - $140
Nonmember - $200
Registration (after February 23, 2024)
WABO Member - $165
Nonmember - §220
If you are interested in signing up as a vendor at the 2024 Institute, please click here
2024 WABO Annual Education Institute
M y’ March 25 . Thursday, March 28‘ 2024 2024 Education Institute Brochure
Lynnwood Event Center
3711 196th St SW 7// ,/'T'/" WABO
Lynnwood, WA 98036 -'; _IJ) : Home (wa bo org)
118
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&
Additional Credits

First we must give credit to ICC
whom many slides were gleaned from or
copied as there are embodied code text
language. We are not able to change the
wording as that may have an effect on the
outcome of the intent of the original
language.

It was gleaned for educational purposes only
and copies of the full bodied text books from

ICC will be necessary to follow along with the - r—
classes J GooglePlay ll @ AppStore

https://codes.iccsafe.org/

Link to digital Codes:
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Any mention of trade names, commercial products and organizations in this
document does not imply endorsement by Washington State University’s Energy
Program (WSUEP). The WSUEP and its collaborators make no warranties, whether
expressed or implied, nor assume any legal liability or responsibility for the accuracy,
completeness or usefulness of the contents of this publication, or any portion
thereof, nor represent that its use would not infringe privately owned rights. Further,
the WSUEP cannot be held liable for construction defects or deficiencies resulting
from the proper or improper application of the content of this education.

Our WSEC-Residential technical support team is not an affiliate of, nor do we
speak for, the Washington State Building Code Council (SBCC). Official opinions of
WSEC intent are made only by the SBCC in response to official inquiries submitted to
the SBCC by authorities having jurisdiction. While we try to stay aligned with the
SBCC, the technical support we provide is advisory only and non-binding on
authorities having jurisdiction, builders, designers, and the building trades personnel
involved with construction and remodeling of residential structures.
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WASHINGTON STATE UNIVERSITY

Energy Program

o

Thank You!

For additional information, visit our website at

www.energy.wsu.edu

360-956-2042
EnergyCode@energy.wsu.edu

61



