WAC 51-52-0403 Section 403—Mechanical ventilation.

403.1 Ventilation system. Mechanical ventilation shall be provided by
a method of supply air and return or exhaust air. The amount of supply
air shall be approximately equal to the amount of return and exhaust
air. The system shall not be prohibited from producing negative or
positive pressure. The system to convey ventilation air shall be de-
signed and installed in accordance with Chapter 6.

403.2 Outdoor air required. The minimum outdoor airflow rate shall be
determined in accordance with Section 403.3.

EXCEPTIONS: 1. Where the registered design professional demonstrates that an engineered ventilation system design will prevent the maximum
concentration of contaminants from exceeding that obtainable by the rate of outdoor air ventilation determined in accordance with
Section 403.3, the minimum required rate of outdoor air shall be reduced in accordance with such engineered system design.
2. Alternate systems designed in accordance with ASHRAE Standard 62.1 Section 6.2, Ventilation Rate Procedure, shall be permitted.

403.2.1 Recirculation of air. The air required by Section 403.3 shall
not be recirculated. Air in excess of that required by Section 403.3
shall not be prohibited from being recirculated as a component of sup-
ply air to building spaces, except that:

1. Ventilation air shall not be recirculated from one dwelling to
another or to dissimilar occupancies.

2. Supply air to a swimming pool and associated deck areas shall
not be recirculated unless such air is dehumidified to maintain the
relative humidity of the area at 60 percent or less. Air from this
area shall not be recirculated to other spaces where 10 percent or
more of the resulting supply airstream consists of air recirculated
from these spaces. The design and installation of dehumidification
systems shall comply with ANSI/ACCA 10 Manual SPS.

3. Where mechanical exhaust 1s required by Note b in Table
403.3.1.1, recirculation of air from such spaces shall be prohibited.
All air supplied to such spaces shall be exhausted, including any air
in excess of that required by Table 403.3.1.1.

4. Where mechanical exhaust 1s required by Note g in Table
403.3.1.1, mechanical exhaust is required and recirculation from such
spaces 1is prohibited where more than 10 percent of the resulting sup-
ply airstream consists of air recirculated from these spaces. Recircu-
lation of air that is contained completely within such spaces shall
not be prohibited.

403.3 Outdoor air and local exhaust airflow rates. Group R occupancies
shall be provided with outdoor air and local exhaust 1in accordance
with Section 403.4. All other buildings intended to be occupied shall
be provided with outdoor air and local exhaust in accordance with Sec-
tion 403.3.1.

403.3.1.1 Outdoor airflow rate. Ventilation systems shall be designed
to have the capacity to supply the minimum outdoor airflow rate deter-
mined in accordance with this section. In each occupiable space, the
ventilation system shall be designed to deliver the required rate of
outdoor airflow to the breathing zone. Outdoor air shall be supplied
directly to each occupiable space from an air handling unit through a
fully ducted path or ducted to within 12 inches of the return air
opening of a fan-powered terminal unit used to transfer the outdoor
air to the occupiable space. The occupant load utilized for design of
the ventilation system shall not be less than the number determined
from the estimated maximum occupant load rate indicated in Table
403.3.1.1. Ventilation rates for occupancies not represented in Table
403.3.1.1 shall be those for a listed occupancy classification that is
most similar in terms of occupant density, activities and building
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construction; or shall be determined by an approved engineering analy-
sis. The ventilation system, including transfer fan-powered terminal
units, shall be designed to supply the required rate of ventilation
air continuously during the period the building is occupied, except as
otherwise stated in other provisions of the code.

With the exception of smoking lounges, the ventilation rates in
Table 403.3.1.1 are based on the absence of smoking in occupiable
spaces. Where smoking is anticipated in a space other than a smoking
lounge, the ventilation system serving the space shall be designed to
provide ventilation over and above that required by Table 403.3.1.1 in
accordance with accepted engineering practice.

EXCEPTION: Where occupancy density is known and documented in the plans, the outside air rate may be based on the design occupant density.
Under no circumstance shall the occupancies used result in outside air less than one-half that resulting from application of Table
403.3.1.1 estimated maximum occupancy rates.

Table 403.3.1.1

REQUIRED OUTDOOR VENTILATION AIR

Area Outdoor
People Outdoor Airflow Airflow Rate in
Rate in Breathing Zone Breathing Zone Exhaust
Occupant Density #/1000 Ry R, Airflow Rate
Occupancy Classification ft2a cfm/Person cfm/ft22 cfm/ft22
Correctional facilities
Booking/waiting 50 7.5 0.06 —
Cells
Without plumbing fixtures 25 5 0.12 —
With plumbing fixtures& 25 5 0.12 1.0
Day room 30 5 0.06 —
Dining halls — — — —
(see "Food and beverage service") — — — —
Guard stations 15 5 0.06 —
Dry cleaners, laundries
Coin-operated dry cleaner 20 15 — —
Coin-operated laundries 20 7.5 0.12 —
Commercial dry cleaner 30 30 — —
Commercial laundry 10 5 0.12 —
Storage, pick up 30 7.5 0.12 —
Education
Art classroom® 20 10 0.18 0.7
Auditoriums 150 5 0.06 —
Classrooms (ages 5 through 8) 25 10 0.12 —
Classrooms (age 9 plus) 35 10 0.12 —
Computer lab 25 10 0.12 —
Corridors (see "Public spaces") — — — —
Day care (through age 4) 25 10 0.18 —
Lecture classroom 65 7.5 0.06 —
Lecture hall (fixed seats) 150 7.5 0.06 —
Locker/dressing rooms® — — — 0.25
Media center 25 10 0.12 —
Multiuse assembly 100 7.5 0.06 —
Music/theater/dance 35 10 0.06 —
Science laboratories® 25 10 0.18 1.0
Smoking lounges® 70 60 — —
Sports locker rooms® — — — 0.5
Wood/metal shops® 20 10 0.18 0.5
Food and beverage service
Bars, cocktail lounges 100 7.5 0.18 —
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Area Outdoor

People Outdoor Airflow Airflow Rate in
Rate in Breathing Zone Breathing Zone Exhaust
Occupant Density #/1000 p a Airflow Rate
Occupancy Classification ft2a cfm/Person cfm/ft22 cfm/ft22
Cafeteria, fast food 100 7.5 0.18 —
Dining rooms 70 7.5 0.18 —
Kitchens (cooking)® 20 7.5 0.12 0.7
Hotels, motels, resorts, and dormitories
Bathrooms/toilets—private® - — — 25/50f
Bedroom/living room 10 5 0.06 —
Conference/meeting 50 5 0.06 —
Dormitory sleeping area 20 5 0.06 —
Gambling casinos 120 7.5 0.18 —
Lobbies/prefunction 30 7.5 0.06 —
Multipurpose assembly 120 50 0.06 —
Offices
Conference rooms 50 5 0.06 —
Kitchenettesk 25 5 0.06 0.30
Office spaces 5 5 0.06 —
Reception areas 30 5 0.06 —
Telephone/data entry 60 5 0.06 —
Main entry lobbies 10 5 0.06 —
Private dwellings, single and multiple
Garages, common for multiple units® — — — 0.75
Kitchensb See Table
403.4.7
Living areas® See Table 403.4.2 — —
Toilet rooms and bathrooms® - — See Table
403.4.7
Public spaces
Corridors serving other than Group R — — 0.06 —
occupancies
Corridors serving Group R dwelling or — — 0.12 —
sleeping units with whole house exhaust
system
Corridors serving Group R dwelling or — — 0.06 —
sleeping units with other than whole house
exhaust system
Courtrooms 70 5 0.06 —
Elevator car — — — 1.0
Elevator lobbies in parking garage — — 1.0 —
Legislative chambers 50 5 0.06 —
Libraries 10 5 0.12 —
Museums (children's) 40 7.5 0.12 —
Museums/galleries 40 7.5 0.06 —
Places of religious worship 120 5 0.06 —
Shower room (per showerhead)& — — — 50/20f
Smoking lounges® 70 60 — —
Toilet rooms—Publicé — — - 50/70¢
Retail stores, sales floors, and showroom
floors
Dressing rooms — — — 0.25
Mall common areas 40 7.5 0.06 —
Sales 15 7.5 0.12 —
Shipping and receiving 2 10 0.12 —
Smoking lounges® 70 60 — —
Storage rooms — — 0.12 —
Warehouses (see "Storage') — 10 0.06 —
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Area Outdoor

People Outdoor Airflow Airflow Rate in
Rate in Breathing Zone Breathing Zone Exhaust
Occupant Density #/1000 p a Airflow Rate
Occupancy Classification ft2a cfm/Person cfm/ft22 cfm/ft22
Specialty shops
Automotive motor fuel-dispensing stations? - — — L5
Barber 25 7.5 0.06 0.5
Beauty salons® 25 20 0.12 0.6
Embalming rooms? — — — 20
Nail salons®h 25 20 0.12 0.6
Pet shops (animal arcas)® 10 7.5 0.18 0.9
Supermarkets 8 7.5 0.06 —
Sports and amusement
Disco/dance floors 100 20 0.06 —
Bowling alleys (seating areas) 40 10 0.12 —
Game arcades 20 7.5 0.18 —
Ice arenas, without combustion engines’ — — 0.30 0.5
Gym, stadium, arena (play area)l 7 20 0.18 —
Spectator areas 150 7.5 0.06 —
Swimming pools (pool and deck area) — — 0.48 —
Health club/aerobics room 40 20 0.06 —
Health club/weight room 10 20 0.06 —
Storage
Janitor closets, trash rooms, recycling — — — 1.0
rooms
Repair garages, enclosed parking garage®: 4 — — — 0.75
Storage rooms, chemical — — — 1.5
Warehouses — — 0.06 —
Theaters
Auditoriums (see "Education™) — — — —
Lobbies 150 5 0.06 —
Stages, studios 70 10 0.06 —
Ticket booths 60 5 0.06 —
Transportation
Platforms 100 7.5 0.06 —
Transportation waiting 100 7.5 0.06 —
‘Workrooms
Bank vaults/safe deposit 5 5 0.06 —
Darkrooms — — — 1.0
Copy, printing rooms 4 5 0.06 0.5
Freezer and refrigerated spaces (<50°F) 0 10 0 0
Meat processing® 10 15 — —
Pharmacy (prep. area) 10 5 0.18 —
Photo studios 10 5 0.12 —
Computer (without printing) 4 5 0.06 —

For SI:
square foot - 0.0929 m?2.

a. Based upon net occupiable floor area.

1 cubic foot per minute = 0.0004719 m3/s, 1 ton = 908 kg, 1 cubic foot per minutes per square foot = 0.00508 m3/(ssm?), °C = [(°F) -32]/1.8, 1

b. Mechanical exhaust required and the recirculation of air from such spaces is prohibited. Recirculation of air that is contained completely within
such spaces shall not be prohibited (see Section 403.2.1, Item 3).

c.  Spaces unheated or maintained below 50°F are not covered by these requirements unless the occupancy is continuous.

d.  Ventilation systems in enclosed parking garages shall comply with Section 404.

e. Rates are per water closet or urinal. The higher rate shall be provided where the exhaust system is designed to operate intermittently. The lower
rate shall be permitted only where the exhaust system is designed to operate continuously while occupied.

f.  Rates are per room unless otherwise indicated. The higher rate shall be provided where the exhaust system is designed to operate intermittently.
The lower rate shall be permitted only where the exhaust system is designed to operate continuously while occupied.

g.  Mechanical exhaust is required and recirculation from such spaces is prohibited. For occupancies other than science laboratories, where there is
a wheel-type energy recovery ventilation (ERV) unit in the exhaust system design, the volume of air leaked from the exhaust airstream into the
outdoor airstream within the ERV shall be less than 10 percent of the outdoor air volume. Recirculation of air that is contained completely
within such spaces shall not be prohibited (see Section 403.2.1, Items 2 and 4).
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h.  For nail salons, each manicure and pedicure station shall be provided with a source capture system capable of exhausting not less than 50 cfm
per station. Exhaust inlets shall be located in accordance with Section 502.20. Where one or more required source capture systems operate
continuously during occupancy, the exhaust rate from such systems shall be permitted to be applied to the exhaust flow rate required by Table
403.3.1.1 for the nail salon.

i. Reserved.

j- When combustion equipment is intended to be used on the playing surface, additional dilution ventilation and/or source control shall be
provided.

k. Kitchenettes require exhaust when they contain a domestic cooking appliance range or oven that is installed in accordance with Table 507.1.2.
Kitchenettes that only contain a microwave cooking appliance are not required to have exhaust. A kitchenette may not contain commercial
cooking appliances that require Type I or Type II exhaust as these occupancies are required to be exhausted to the kitchen category in Table
403.3.1.1.

403.3.1.1.2.3 Multiple zone recirculating systems. For ventilation
systems wherein one or more air handlers supply a mixture of outdoor
alr and recirculated air to more than one ventilation =zone, the out-
door air intake flow (Vot) shall be determined in accordance with Sec-

tions 403.3.1.1.2.3.1 through 403.3.1.1.2.3.4.

403.3.1.1.2.3.1 Uncorrected outdoor air intake. The uncorrected out-
door air intake flow (Vgt) shall be determined in accordance with

Equation 4-5.
Vou = DZall zones (Rp x Pg) + Zall zones (Ra % Az) (Equation 4-5)

403.3.1.1.2.3.1.1 Occupant diversity. The occupant diversity ratio (D)
shall be determined in accordance with Equation 4-6 to account for
variations in population within the wventilation zones served by the
system.

D = Ps/¥a11 zonesP, (Equation 4-6)

where:

P, = System population: The total population in the area served
by the system.
EXCEPTION: Alternative methods to account for occupant diversity shall be permitted, provided the resulting V,value is no less than that determined

using Equation 4-5.

403.3.1.1.2.3.1.2 Design system population. Design system population
(Pg) shall equal the largest (peak) number of people expected to occu-
py all ventilation zones served by the ventilation system during use.

Note: Design system population 1is always equal to or less than
the sum of design zone population for all zones in the area served by
the system because all zones may or may not be simultaneously occupied
at design population.

403.3.1.1.2.3.2 System ventilation efficiency. The system ventilation
efficiency (E,) shall Dbe determined in accordance with Section

403.3.1.1.2.3.3 for the Simplified Procedure or Appendix A of ASHRAE
62.1 for the Alternative Procedure.

Note: These procedures also establish zone minimum primary air-
flow rates for VAV systems.

403.3.1.1.2.3.3 Simplified procedure.

403.3.1.1.2.3.3.1 System ventilation efficiency. System ventilation
efficiency (Ey) shall be determined in accordance with Equation 4-6a

or 4-6b.
E, = 0.88 x D+ 0.22 for D < 0.60 (Equation 4-6a)

E, = 0.75 for D 2 0.60 (Equation 4-6Db)

403.3.1.1.2.3.3.2 Zone minimum primary airflow. For each =zone, the
minimum primary airflow (Vp,-pin) shall be determined in accordance

with Equation 4-7.
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Voz-min = Voz * 1.5 (Equation 4-7)

403.3.1.1.2.3.4 Outdoor air intake. The design outdoor air intake flow
(Vor) shall be determined in accordance with Equation 4-8.

Vor = Vou/E, (Equation 4-8)

403.3.2 Group R-2, R-3 and R-4 occupancies. This section is not adop-
ted. See Section 403.4.

403.3.2.1 Outdoor air for dwelling units. This section is not adopted.
403.3.2.2 Outdoor air for other spaces. This section is not adopted.
403.3.2.3 Local exhaust. This section is not adopted.

403.3.2.4 System controls. This section is not adopted.

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, in-
cluding public corridors, other than the Group R dwelling units and/or
sleeping units, that support these Group R occupancies shall meet the
natural ventilation requirements of Section 402 or the mechanical ven-
tilation 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 commissioned in accordance with ASHRAE Standard 62.2 are permitted.

403.4.1 System design. The whole house ventilation system shall con-
sist of one or more supply fans, one or more exhaust fans, or an
ERV/HRV with integral fans; and the associated ducts and controls. Lo-
cal exhaust fans shall be permitted to serve as part of the whole
house ventilation system when provided with the proper controls in ac-
cordance with Section 403.4.5. The systems shall be designed and in-
stalled to supply and exhaust the minimum outdoor airflow rates in ac-
cordance with Section 403.4.2 as corrected by the balanced and/or dis-
tributed whole house wventilation system coefficients in accordance
with Section 403.4.3 where applicable.

Table 403.4.2

WHOLE HOUSE MECHANICAL VENTILATION AIRFLOW RATE
(CONTINUOUSLY OPERATING SYSTEMS)

Floor Area Bedrooms?
(t) 1 2 3 4 >5
<500 30 30 35 45 50
500 - 1000 30 35 40 50 55
1001 - 1500 30 40 45 55 60
1501 - 2000 35 45 50 60 65
2001 - 2500 40 50 55 65 70
2501 - 3000 45 55 60 70 75
3001 - 3500 50 60 65 75 80
3501 - 4000 55 65 70 80 85
4001 - 4500 60 70 75 85 90
4501 - 5000 65 75 80 90 95

8 Minimum airflow (Q,) is set at not less than 30 cfm for each dwelling units.

403.4.2 Whole house mechanical ventilation rates. The sleeping unit
whole house mechanical ventilation minimum outdoor airflow rate shall
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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 wusing Equation 4-2. The dwelling unit whole house me-
chanical ventilation minimum outdoor airflow rate shall be determined
in accordance with Equation 4-10 or Table 403.4.2.

Qr = 0.01*Af160r * 7.5* (N, + 1) (Equation 4-10)

where:

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

Afloor = Conditioned floor area, square feet (ft2)

Npr = Number of bedrooms, not less than one.

Table 403.4.3
sysTeM COEFFICIENT (Cgystem)
System Type Distributed Not Distributed
Balanced 1.0 1.25
Not Balanced 1.25 1.5

403.4.3 Ventilation quality adjustment. The minimum whole house wventi-
lation rate from Section 403.4.2 shall be adjusted by the system coef-
ficient in Table 403.4.3 based on the system type not meeting the def-
inition of a balanced whole house ventilation system and/or not meet-
ing the definition of a distributed whole house ventilation system.

QV = Qr* Csystem (Equation 4_11)

where:

Qy = 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

Csystem = System coefficient from Table 403.4.3

403.4.4 Whole house ventilation residential occupancies. Residential
dwelling and sleeping unit whole house ventilation systems shall meet
the requirements of Sections 403.4.4.1 or 403.4.4.2 depending on the
occupancy of the residential unit.

403.4.4.1 Whole house ventilation in Group R-2 occupancies. Residen-
tial dwelling and sleeping units in Group R-2 occupancies system shall
include supply and exhaust fans and be a balanced whole house ventila-
tion system in accordance with Section 403.4.6.3. The system shall in-
clude a heat or energy recovery ventilator with a sensible heat recov-
ery effectiveness as prescribed in Section C403.3.6 or when selected
as an option of R406 of the Washington State Energy Code. The whole
house wventilation system shall operate continuously at the minimum
ventilation rate determined in accordance with Section 403.4. The
whole house supply fan shall provide ducted outdoor ventilation air to
each habitable space within the residential unit.

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.
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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 cfim 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 occupan-
cies. Residential dwelling and sleeping units in other than Group R-2
occupancies, including I-1 condition 2 occupancies, shall have a whole
house mechanical ventilation system 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.
The whole house ventilation system shall operate continuously at the
minimum ventilation rate determined in accordance with Section 403.4.2
unless configured with intermittent off controls in accordance with
Section 403.4.6.5. The whole house supply fan shall provide ducted
outdoor ventilation air to each habitable space within the residential
unit.

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.

403.4.5 Whole house ventilation controls.

1. The whole house wventilation system shall be controlled with
manual switches, timers or other means that provide for automatic op-
eration of the ventilation system that are readily accessible by the
occupant;

2. Whole house mechanical ventilation system shall be provided
with controls that enable manual override off of the system by the oc-
cupant during periods of poor outdoor air quality. Controls shall in-
clude permanent text or a symbol indicating their function. Recommen-
ded control permanent labeling to include text similar to the follow-
ing: "Leave on unless outdoor air quality is very poor." Manual con-
trols shall be provided with ready access for the occupant.

EXCEPTION: Central whole house mechanical systems with supply air and/or exhaust that serve more than one dwelling or sleep units are not
required to have manual override off controls accessible to the occupant.

3. Whole house ventilation systems shall be configured to operate
continuously except where intermittent off controls are provided in
accordance with Section 403.4.6.5 and allowed by Section 403.4.4.2.

403.4.6 Whole house ventilation 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. The fans shall be rated for sound at a maximum of 1.0
sone at design airflow and static pressure conditions. Design and in-
stallation of the system or equipment shall be carried out in accord-
ance with manufacturer's installation instructions.

EXCEPTIONS: 1. Central supply or exhaust fans serving multiple residential units do not need to comply with the maximum fan sone requirements.
2. Interior joining spaces provided with a 30 cfm transfer fan or a 25 square foot permanent opening do not require supply ventilation air
directly to the space. Transfer fans shall meet the sone rating above and have whole house ventilation controls in accordance with
Section 403.4.5.

403.4.6.1 Exhaust fans. Exhaust fans required shall be ducted directly
to the outside in accordance with Section 501.3. Exhaust air outlets
shall be designed to limit the pressure difference to the outside to
limiting the outlet free area maximum velocity to 500 feet per minute
and equipped with backdraft dampers or motorized dampers in accordance
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with Washington State Energy Code. Exhaust fans shall be tested and
rated in accordance with HVI 915, HVI 916, and HVI 920. Exhaust fans
required in this section may be used to provide local ventilation. Ex-
haust fans serving spaces other than kitchens that are designed for
intermittent exhaust rates in Table 403.4.7 shall be provided with oc-
cupancy sensors, humidity sensors, timer controls, or pollutant sensor
controls 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 403.4.6.7.

EXCEPTIONS: 1. Central exhaust fans serving multiple residential units do not need to comply with the HVI testing requirements.
2. Inlet free area maximum velocity may exceed 500 feet per minute when a factory-built combined exhaust/intake termination fitting is
used.

403.4.6.2 Supply fans. Supply fans used in meeting the requirements of
this section shall supply outdoor air from intake openings in accord-
ance with Sections 401.4 and 401.5. Intake air openings shall be de-
signed to limit the pressure difference to the outside to limiting the
inlet free area maximum velocity to 500 feet per minute and when de-
signed for intermittent off operation shall be equipped with motorized
dampers 1in accordance with the Washington State Energy Code. Supply
fans shall be tested and rated in accordance with HVI 915, HVI 916,
and HVI 920. Where outdoor air is provided to each habitable dwelling
unit or sleeping unit by supply fan systems the outdoor air shall be
filtered. The filter shall be provided with access for regular mainte-
nance and replacement. The filter shall have a Minimum Efficiency Rat-
ing Value (MERV) of at least 8.

EXCEPTION: Central supply fans serving multiple residential units do not need to comply with the HVI testing requirements.

403.4.6.3 Balanced whole house ventilation system. A balanced whole
house wventilation system shall include both supply and exhaust fans.
The supply and exhaust fans shall have airflow that is within 10 per-
cent of each other. The tested and balanced total mechanical exhaust
airflow rate is within 10 percent or 5 cfm, whichever is greater, of
the total mechanical supply airflow rate. The flow rate test results
shall be submitted and posted in accordance with Section 403.4.6.7.
The exhaust fan shall meet the requirements of Section 403.4.6.1. The
supply fan shall meet the requirements of Section 403.4.6.2. For Group
R-2 dwelling and sleeping units, the system is required to have bal-
anced whole house ventilation but is not required to have distributed
whole house ventilation where the not distributed system coefficient
from Table 403.4.3 is utilized to correct the whole house mechanical
ventilation rate. The system shall be designed and balanced to meet
the pressure equalization requirements of Section 501.4. Local exhaust
systems that are not a component of the whole-house mechanical venti-
lation system are exempt from the balanced airflow calculation.

403.4.6.4 Furnace integrated supply. Systems using space condition
heating and/or cooling air handler fans for outdoor air supply air
distribution are not permitted.

EXCEPTION: Air handler fans shall be permitted that have multi-speed or variable speed supply airflow control capability with a low speed operation
not greater than 25 percent of the rated supply air flow capacity during ventilation only operation. Outdoor air intake openings must
meet the provisions of Sections 401.4 and 401.5 and must include a motorized damper that is activated by the whole house ventilation
system controller. Intake air openings shall be designed to limit the pressure difference to the outside to limiting the inlet free area
maximum velocity to 500 ft per min. 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 supply air handler shall provide supply air to each habitable space in
the residential unit. The whole house ventilation system shall include exhaust fans in accordance with Section 403.4.6.1 to meet the
pressure equalization requirements of Section 501.4. 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 403.4.6.7.
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403.4.6.5 Intermittent off operation. Whole house mechanical ventila-
tion systems shall be provided with advanced controls that are config-
ured to operate the system with intermittent off operation and shall
operate for a 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.

Table 403.4.6.5

INTERMITTENT WHOLE HOUSE MECHANICAL VENTILATION RATE

racTors? P
Run-time
Percentage in Each
4-hour Segment 50% | 66% | 75% | 100%
Factor? 2 L5 1.3 1.0

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

b Extrapolation beyond the table is prohibited.

403.4.6.6 Testing. Whole house mechanical ventilation systems shall be
tested, balanced and verified to provide a flow rate not less than the
minimum required by Sections 403.4.2 and 403.4.3. Testing shall be
performed according to the ventilation equipment manufacturer's in-
structions, or by using a flow hood, flow grid, or other airflow meas-
uring device at the mechanical ventilation fan's inlet terminals, out-
let 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 shall be posted in the residential unit in ac-
cordance with Section 403.4.6.7.

403.4.6.7 Certificate. A permanent certificate shall be completed by
the mechanical contractor, test and balance contractor or other ap-
proved 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 403.4.3.

403.4.7 Local exhaust. Bathrooms, toilet rooms and kitchens shall in-
clude a local exhaust system. Such local exhaust systems shall have
the capacity to exhaust the minimum airflow rate in accordance with
Table 403.4.7 and Table 403.3.1.1, including notes. Fans required by
this section shall be provided with controls that enable manual over-
ride or automatic occupancy sensor, humidity sensor, timer controls,
or pollutant sensor controls. An "on/off" switch shall meet this re-
quirement for manual controls. Manual fan controls shall be provided
with ready access in the room served by the fan.

Table 403.4.7

MINIMUM EXHAUST RATES
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exhausted Intermittent Continuous
Open kitchens In accordance Not permitted
with Section
403.4.7.3
Enclosed In accordance 5 ACH based on
kitchens with Section kitchen volume
403.4.7.3
Bathrooms -
Toilet rooms 50 cfm 20 cfm

403.4.7.1 Whole house exhaust controls. If the local exhaust fan 1is
included in a whole house ventilation system in accordance with Sec-
tion 403.4.6, the exhaust fan shall be controlled to operate as speci-
fied in Section 403.4.5.

403.4.7.2 Local exhaust fans. Exhaust fans shall meet the following
criteria.

1. Exhaust fans shall be tested and rated in accordance with HVI
915, HVI 916, and HVI 920 or eqguivalent.

2. Fan airflow rating and duct system shall be designed and in-
stalled 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 and
verified to provide a flow rate not less than the minimum required by
this section.

3. Design and installation of the system or equipment shall be
carried out in accordance with manufacturers' installation instruc-
tions.

4. Intermittent local exhaust system serving kitchens shall be
rated for sound at a maximum of 3 sones at one or more airflow set-
tings not less than 100 cfm at a static pressure not less than that
determined at working speed as specified in HVI 916 Section 7.2.

5. Continuous local exhaust system serving kitchens shall be rat-
ed for sound at a maximum of 1 sone at one or more airflow settings
not less than 100 cfm at a static pressure not less than that deter-
mined at working speed as specified in HVI 916 Section 7.2.

EXCEPTIONS: 1. The installed airflow is not required to be field-verified where an exhaust airflow rating at a pressure of 0.25 in. w.g. may be used,
provided the duct sizing meets the prescriptive requirements of Table 403.4.7.2.
2. Remote mounted fans need not meet sound requirements. To be considered for this exception, a remote mounted fan shall be mounted
outside the kitchen, and there shall be at least 4 feet (1 m) of ductwork between the fan and the intake grille.

Table 403.4.7.2

PRESCRIPTIVE EXHAUST DUCT SIZING

Fan Tested cfm at Minimum Flex Maximum Length Minimum Smooth Maximum Length in Maximum
0.25 inches w.g. Diameter in Feet Diameter Feet Elbows?
50 4 inches 25 4 inches 70 3
50 5 inches 90 5 inches 100 3
50 6 inches No Limit 6 inches No Limit 3
80 4 inchesP NA 4 inches 20 3
80 5 inches 15 5 inches 100 3
80 6 inches 90 6 inches No Limit 3
100 5 inches? NA 5 inches 50 3
100 6 inches 45 6 inches No Limit 3
125 6 inches 15 6 inches No Limit 3
125 7 inches 70 7 inches No Limit 3
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a. For each additional elbow, subtract 10 feet from length.
b. Flex ducts of this diameter are not permitted with fans of this size.

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 ac-
cordance with ASTM E3087.

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

Table 403.4.7.3
Kitchen Range Hood Airflow Rates
(CFM) and ASTM E3087 Capture Effi-
ciency (CE) Ratings According to
Kitchen Range Fuel Type

Hood Over Electric Hood Over Combustion
Range Range

65 percent CE or 160 cfin 80 percent CE or 250 cfm

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

1. Local intermittent exhaust system for kitchens shall be tested
and verified to provide a minimum airflow rate or capture efficiency
required by Section 403.4.7.3. Testing shall include verification of
the maximum sound rating as specified in Section 403.4.7.2. Testing
for the intermittent 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 re-
gquire mechanical makeup air in accordance with Section 505.4 shall in-
clude verifying that the mechanical makeup air opening is open. Test-
ing for exhaust systems that require mechanical makeup air in accord-
ance with Section 505.4 shall include verifying that the mechanical
makeup air system 1s controlled to automatically start. Testing for
exhaust systems that do not require mechanical makeup air in accord-
ance with Section 505.4 and that are exempt from pressurize equaliza-
tion 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.

EXCEPTION: The installed airflow is not required to be field-verified where an exhaust airflow 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.

2. The verification shall utilize certified rating data from HVI
Publication 911, AHAM-Certified Range Hood Directory, or another di-
rectory of certified product performance ratings approved by the code
official for determining compliance. The verification procedure shall
consist of wvisual 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 directo-
ry.

2.3. The rated airflow value listed in the HVI, AHAM, or equiva-
lent directory.
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2.4. The sound rating value listed in the HVI, AHAM, or equiva-
lent 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 wvalue 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.

[Statutory Authority: RCW 19.27.031 and 19.27.074. WSR 23-23-105, §
51-52-0403, filed 11/15/23, effective 3/16/24; WSR 23-02-055,
23-12-106, and 23-20-025, § 51-52-0403, filed 1/3/23, 6/7/23, and
9/25/23, effective 3/15/24. Statutory Authority: RCW 19.27.031,
19.27.074, and chapter 19.27 RCW. WSR 22-09-009, § 51-52-0403, filed
4/8/22, effective 5/9/22. Statutory Authority: RCW 19.27.035 and
19.27.074. WSR 21-05-020, § 51-52-0403, filed 2/8/21, effective
3/11/21. Statutory Authority: RCW 19.27.031 and 19.27.074. WSR
20-03-041, S 51-52-0403, filed 1/8/20, effective 7/1/20; WSR
17-10-075, ) 51-52-0403, filed 5/3/17, effective 6/3/17; WSR
16-01-148, § 51-52-0403, filed 12/21/15, effective 7/1/16. Statutory
Authority: RCW 19.27.031, 19.27.074 and chapters 19.27 and 34.05 RCW.
WSR 13-04-053, § 51-52-0403, filed 2/1/13, effective 7/1/13. Statutory
Authority: RCW 19.27.031, 19.27.035, 19.27.074, and chapters 19.27 and
34.05 RCW. WSR 12-07-020, § 51-52-0403, filed 3/12/12, effective
4/12/12. Statutory Authority: RCW 19.27.190, 19.27.074, 19.27.031 and
chapters 19.27 and 34.05 RCW. WSR 10-03-099, § 51-52-0403, filed
1/20/10, effective 7/1/10. Statutory Authority: RCW 19.27.190,
19.27.020, and chapters 19.27 and 34.05 RCW. WSR 07-01-092, §
51-52-0403, filed 12/19/06, effective 7/1/07. Statutory Authority: RCW
19.27.020, 19.27.031, 19.27.074 and chapters 19.27 and 34.05 RCW. WSR
05-01-015, § 51-52-0403, filed 12/2/04, effective 7/1/05.]

Reviser's note: The brackets and enclosed material in the text of the above section occurred in
the copy filed by the agency.
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