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Services
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Submit written comments to:

Name: Doug Orth
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Fax:
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Phone: 360-407-9255

Fax:

TTY:

Email: carrie.toebbe@des.wa.gov
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Purpose of the proposal and its anticipated effects, including any changes in existing rules:
The proposed rules adopt the 2018 edition of the International Mechanical Code, published by the International Code
Council, with state amendments to incorporate proposed changes as adopted by the Washington State Building Code
Council. The rules will provide increased clarity and life safety measures for building construction in Washington State.

SUMMARY OF PROPOSED CHANGES

2018 IMC
Amendments to WAC 51-52*
WAC Section Changes in 2018 Discussion
1 51-52-WAC | Title Replace 2015 with 2018 Edit
2 51-52-003 International Replace 2015 with 2018 Edit
Mechanical Code
3 51-52-008 Implementation Replace 2016 with 2020 Edit
4 51-52-0101 101.2 Scope Exception 2, Change 2014 to 2017 Edit
5 51-52-0202 | Definitions Balanced whole house ventilation Defined
6 Definitions Distributed whole house ventilation Defined
7 Definitions Local Exhaust Change dwelling to Clarification
residential dwelling or sleeping unit.
8 Definitions Replacement air Defined
9 Definitions Relief Air Defined
10 Definitions Whole house ventilation system. strike or Edit
indirect
11 Definitions Ventilation Zone Defined
12 51-52-0301 | 301 Strike general and replace with Reserved Modification
13 51-52-0306 | 306.6 Strike be accessible and replace with have Modification
ready access. Strike accessible and From an
access add provided with access to.
14 51-52-0403 | 401.4 Intake opening Location Addition
15 403.2.1 Strike Item 4 is not adopted Added an Item | Addition
4 to the list
16 403.3 Strike three stories and less in height above | Modification
grade plane
17 403.3.1.1 Outdoor air flow rate Modification
18 403.3.1.1 Table: Required outdoor ventilation air Modification, Edit Notes.
19 403.3.1.1.2.3 Multiple zone recirculating systems Addition
20 403.3.1.1.2.3.1 Uncorrected outdoor air intake Addition
21 403.3.1.1.2.3.1.1 Occupant diversity Addition
22 403.3.1.1.2.3.1.2 Design system population Addition
23 403.3.1.1.2.3.2 System ventilation efficiency Addition
24 403.3.1.1.2.3.3 Simplified procedure Addition
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25 403.3.1.1.2.3.3.1 System ventilation efficiency Addition

26 403.3.1.1.2.3.3.2 Zone minimum primary airflow Addition

27 403.3.1.1.2.3.4 Outdoor Air Intake Addition

28 403.8 Ventilation systems for Group R Strike
occupancies

29 403.8 Group R Whole house mechanical Addition
ventilation system

30 403.8.1 Minimum ventilation performance Strike

31 403.8.1 Table Re-name and modification to rates

32 403.8.1 System design Addition

33 403.8.2 Control and operations Strike

34 403.8.2 Whole House Mechanical ventilation rates Addition

35 403.8.2 Table Addition

36 403.8.3 Outdoor air intake locations Strike

37 403.8.3 Ventilation quality adjustment / Table Additions

38 403.8.4 Local exhaust ventilation requirements Strike

39 403.8.4 Whole House Ventilation residential Additions
occupancies / Table

40 403.8.4.1 Local exhaust systems Strike

41 403.8.4.1 Whole House Ventilation in Group R-2 Addition
occupancies

42 403.8.4.2 Local exhaust fans Strike

43 403.8.4.2 Whole House Ventilation for other than Addition
Group R-2 occupancies

44 403.8.4.2 Table: Prescriptive Exhaust Duct Sizing Re-number

45 403.8.5 Whole house ventilation requirements Strike

46 403.8.5 Whole house Ventilation System controls Addition

47 403.8.5.1 Table: Int. whole house mech. Ventilation Strike
rate factor

48 403.8.6 Whole house ventilation with exhaust fan Strike
systems

49 403.8.6 Whole House System Component Addition
Requirements

50 403.8.6.1 Outdoor air Strike

51 403.8.6.1 Exhaust fans Addition

52 403.8.6.2 Outside air intake locations Strike

53 403.8.6.2 Supply fans Addition
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54 403.8.6.3 Whole house exhaust systems Strike
55 403.8.6.3 Balanced Whole house Ventilation System Addition
56 403.8.6.4 Whole house exhaust and transfer fans Strike
57 403.8.6.4 Furnace Integrated Supply Addition
58 403.8.6.5 Fan noise Strike
59 403.8.6.5 Intermittent off operation Addition
60 403.8.6.6 Testing Addition
61 403.8.6.7 Certificate Addition
62 403.8.7 Whole house ventilation integrated with Strike
forced air systems
63 403.8.7 Local exhaust Addition
64 403.8.7.1 Whole house exhaust controls Addition
65 403.8.7.2 Whole house forced air system Strike
66 403.8.7.2 Local exhaust fans Addition
67 51-52-0501 | 501.0 For environmental air exhaust other than Addition of 10’ horizontally and
enclosed parking garage and transformer above
vault exhaust
68 501.4 Pressure equalization Modified exception
69 51-52-0506 | 506.3.2.4 Vibration isolation Addition
70 51-52-0515 | 515.1 General Modified exception
71 51-52-0601 | 601.2 Air movement in egress elements Modified exception
72 51-52-0605 | 605.1 General Modified exception
73 51-52-0606 | 606.2.4 Corridors Serving Group R Occupancies in Addition
other than high-rise buildings
74 606.2.5 Corridors Serving Group R Occupancies in Addition
high-rise buildings
75 51-52-0928 928.0 Evaporative cooling equipment Delete state amendment; now
Reserved
76 51-52-1105 1105.6.3 Ventilation Rate New section
77 51-52-1106 | 1106.5.2 Emergency ventilation system / Table New Section
78 51-52-1107 1107.0 Refrigerant piping Delete state amendment; now
Reserved
79 51-52-1200 1209.5 Thermal barrier required Addition
80 51-52-1400 1402.8.1.2 Rooftop-mounted solar thermal collectors New section
and systems
81 51-52-1500 | 1500.0 Referenced standards ASHRAE standard from 2013 to 2016
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82 51-52-21401 | 21401.0 Gas Piping installation Delete state amendment; now
Reserved
83 51-52-21601 | 21601.0 Chapter 6 Specific appliances Delete state amendment; now
Reserved
84 51-52-22006 | 22006 Chapter 6 Gas piping Installation Delete state amendment; now
Reserved
‘Note: those not listed on the table above remain as adopted in 2015.
Reasons supporting proposal:
RCW 19.27.031 and RCW 19.27-074
Statutory authority for adoption: 19.27.031, 19.27.074
Statute being implemented: 19.27.031, 19.27.074
Is rule necessary because of a:
Federal Law? L] Yes No
Federal Court Decision? L] Yes No
State Court Decision? L] Yes No

If yes, CITATION:

Agency comments or recommendations, if any, as to statutory language, implementation, enforcement, and fiscal
matters: None

Name of proponent: (person or organization) State Building Code Council U Private
U Public
Governmental

Name of agency personnel responsible for:

Name Office Location Phone
Drafting: Richard Brown 1500 Jefferson St. SE, Olympia, WA 98504 360-407-9277
Implementation:  Richard Brown 1500 Jefferson St. SE, Olympia, WA 98504 360-407-9277
Enforcement: Local Jurisdictions Having
Authority
Is a school district fiscal impact statement required under RCW 28A.305.135? 0 Yes No

If yes, insert statement here:

The public may obtain a copy of the school district fiscal impact statement by contacting:

Name:

Address:

Phone:

Fax:

TTY:

Email:

Other:
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Is a cost-benefit analysis required under RCW 34.05.328?

Yes: A preliminary cost-benefit analysis may be obtained by contacting:
Name: Richard Brown
Address: 1500 Jefferson St. SE, Olympia, WA 98504
Phone: 360-407-9277
Fax:
TTY:
Email: Richard.brown@des.wa.gov
Other:

LI No: Please explain:

Regulatory Fairness Act Cost Considerations for a Small Business Economic Impact Statement:

This rule proposal, or portions of the proposal, may be exempt from requirements of the Regulatory Fairness Act (see
chapter 19.85 RCW). Please check the box for any applicable exemption(s):

I This rule proposal, or portions of the proposal, is exempt under RCW 19.85.061 because this rule making is being
adopted solely to conform and/or comply with federal statute or regulations. Please cite the specific federal statute or
regulation this rule is being adopted to conform or comply with, and describe the consequences to the state if the rule is not
adopted.

Citation and description:

I This rule proposal, or portions of the proposal, is exempt because the agency has completed the pilot rule process
defined by RCW 34.05.313 before filing the notice of this proposed rule.

I This rule proposal, or portions of the proposal, is exempt under the provisions of RCW 15.65.570(2) because it was
adopted by a referendum.

] This rule proposal, or portions of the proposal, is exempt under RCW 19.85.025(3). Check all that apply:

O RCW 34.05.310 (4)(b) O RCW 34.05.310 (4)(e)
(Internal government operations) (Dictated by statute)
O RCW 34.05.310 (4)(c) O RCW 34.05.310 (4)()
(Incorporation by reference) (Set or adjust fees)
O RCW 34.05.310 (4)(d) O RCW 34.05.310 (4)(q)
(Correct or clarify language) ((i) Relating to agency hearings; or (ii) process
requirements for applying to an agency for a license
or permit)

LI This rule proposal, or portions of the proposal, is exempt under RCW
Explanation of exemptions, if necessary:

COMPLETE THIS SECTION ONLY IF NO EXEMPTION APPLIES
If the proposed rule is not exempt, does it impose more-than-minor costs (as defined by RCW 19.85.020(2)) on businesses?

L No Briefly summarize the agency’s analysis showing how costs were calculated.

Yes Calculations show the rule proposal likely imposes more-than-minor cost to businesses, and a small business
economic impact statement is required. Insert statement here:

There are costs imposed by the proposed rules but the costs do not fall disproportionately on small

businesses. These rules will not affect the distribution of impacted work, whether by small businesses or not,

doing the work. The rules do not affect employment, reporting or record keeping.

Small Business Economic Impact Statement (RCW 19.85.040)

Description

The Washington State Building Code Council (SBCC) is filing a proposed rule to adopt the updated 2018 edition of the International
Mechanical Code (IMC) (WAC 51-52). Since 1985 the state building code council has been responsible to update to new editions of the
building code per RCW 19.27.074. The IMC are updated every three years by the International Code Council (ICC). The code
development process conducted by the model code organization is open to all interest groups within the design and construction
industry and from governmental organizations. See www.iccsafe.org for more information about the model code development process.

The administrative compliance requirements are under the authority of the local government. RCW19.27.050. Compliance activities
including permit issuance, plan review and approval, and inspections occur at the local level. Requirements for construction document
submittal and other reporting requirements are determined by the local jurisdiction and are consistent with previously established
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policies. The proposed amendments to WAC 51-52 include specific technical requirements for building construction to be consistent
with national standards.

Professional Services

Washington has had a statewide building code in effect since 1974. The local enforcement authority having jurisdiction administers the
codes through the building and/or fire departments. Administrative procedures for state building code compliance are established and
will not be changed by the adoption of the update to the current building codes. Small businesses will employ the same types of
professional services for the design and construction of buildings and systems to comply with the state building code.

The proposed rule updates the state building code and does not require additional equipment, supplies, labor or other services. Services
needed to comply with the building code are existing within the construction industry as required by the local authority having
jurisdiction.

Costs of Compliance for Businesses

The cost of compliance incurred by Washington businesses includes training and educational materials. The IRC and IEBC 2018 model
codes costs $99 + tax shipping and handling. These publications are also available on line at http://codes.iccsafe.org/I-Codes.html. The
ICC chapters offer training for continuing education credits to architects, engineers and building inspectors for $285 (in 2016).

The Building Code technical advisory group (TAG) determined there is a cost for compliance on businesses for the following proposed
state amendments.

1. Sections 401.4, 501.3.1: Reduces building penetrations that can decrease first costs associated with balanced ventilation
systems, where such systems are specified.

2. Sections 403.8.2, 403.8.6.4: Because these systems perform a vital function in supporting building durability and occupant
health, these systems should be verified for flow when installed. Typical life of a ventilation fan is 15 years. A $9-$12 investment
to verify that the ventilation system is working according to specifications could return significant dividends, especially when
research suggests that the costs associated with poor indoor air quality in the U.S. is around $500 annually per person. The
anticipated cost is < $0-0.006/square foot, (59-$12/ dwelling unit).

3. Section 403.8: This change is aimed at the residential occupancies that are covered in the IMC. It removes the bulk of section
403.8 and replaces with a simplified standard that is based on two tables. The change also requires balanced flow ventilation in
multi-family dwelling units. The anticipated cost is $1.20/square foot ($950/ dwelling unit- Multi-family only). It is anticipated
that the cost savings will take 11.2 years to pay for the initial cost.

Loss of Sales or Revenue

The proposed rules make the state code for building construction consistent with national standards. Businesses with new products or
updated test or design standards are recognized in the updated building code.

The update will result in some cost outlay for some small businesses for specific building projects, for a transition period. Other small
businesses would see an increase in revenue. The amendments to the building codes affect over 25,000 (in 2012) small businesses in the
state, where construction activity occurs. The primary intent of the amendments is to improve the safety features in buildings and
provide consistency and fairness across the state, for a predictable business environment. The amendments should result in enhanced
safety and value in buildings.

Cost of Compliance for Small Businesses (Determine whether the proposed rule will have a disproportionate cost impact on small
businesses, compare the cost of compliance for small business with the cost of compliance for the ten percent of businesses that are the
largest businesses.)

The majority of businesses affected by the updates to the building codes are small businesses; over 95 percent of those listed in the
construction and related industries have under 50 employees. The costs per employee are comparable between the largest businesses
and the majority of small businesses. The cost to comply with the updated codes is not a disproportionate impact on small business.
Where the Council found the cost of compliance for small businesses to be disproportionate, the proposed rule mitigates the cost. The
proposed rules include a definition of small business and provide exceptions for compliance with the updated rule.

Reducing the Costs of the Rule on Small Businesses

The SBCC conducted a detailed review process, including participation at the national code development hearings, to document
significant economic impacts of the proposed code amendments.

Small Businesses Involved in the Development of the Rule

For the IMC, the SBCC conducted 7 open public meetings of the building code technical advisory group, available via telephone
conference bridge and over the internet, and allowed comment on every item on every agenda. For the IMC TAG the SBCC appointed 9
representatives of all segments of the business and construction community to serve on the technical advisory groups.

List of Industries
Below is a list of industries required to comply with the building code:
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http://codes.iccsafe.org/I-Codes.html

North
American
Industry
Classifica-
tion
System
(NAICS)
Code

NAICS Code
Definition

Number of
Establish-
ments in
Washington
State

TOTAL Annual
Payroll

TOTAL Annual
Revenue

AVG Annual
Payroll

AVG
Annual
Revenue

1% of
Avg
Annual
Payroll

0.3% of
Avg
Annual
Revenue

236115

New single-
family housing
construction
(except for-sale
builders)

1261

$186,272,000

$147,718

$1,477

236116

New multifamily
housing
construction
(except for-sale
builders)

45

$54,622,000

$1,213,822

$12,138

236118

Residential
remodelers

2777

$318,180,000

$1,536,217,000

$114,577

$553,193

$1,146

236210

Industrial
building
construction

53 (s)

$99,790,000

236220

Commercial and
institutional
building
construction

862

$772,473,000

$6,925,925,000

$896,140

$8,034,716

$8,961

$24,104

238110

Poured concrete
foundation and
structure
contractors

511

$144,643,000

$479,256,000

$283,059

$937,879

$2,831

$2,814

238120

Structural steel
and precast
concrete
contractors

68

$93,454,000

$336,100,000

$1,374,324

$4,942,647

$13,743

$14,828

238130

Framing
contractors

417

$79,196,000

$279,226,000

$189,918

$669,607

$1,899

$2,009

238140

Masonry
contractors

293

$74,067,000

$215,274,000

$252,788

$734,724

$2,528

$2,204

238150

Glass and glazing
contractors

141

$67,626,000

$237,985,000

$479,617

$1,687,837

$4,796

$5,064

238160

Roofing
contractors

537

$179,942,000

$660,911,000

$335,088

$1,230,747

$3,351

$3,692

238170

Siding
contractors

327

$58,557,000

$286,471,000

$179,073

$876,058

$1,791

$2,628

238190

Other
foundation,
structure, and
building exterior
contractors

113

$37,585,000

$123,771,000

$332,611

$1,095,319

$3,326

$3,286
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238210

Electrical
contractors and
other wiring
installation
contractors

1847

$940,854,000

$3,026,762,000

$509,396

$1,638,745

$5,094

$4,916

238220

Plumbing,
heating, and air-
conditioning
contractors

1664

$959,976,000

$3,169,548,000

$576,909

$1,904,776

$5,769

$5,714

238290

Other building
equipment
contractors

81

$117,696,000

$1,453,037

$14,530

238310

Drywall and
insulation
contractors

653

$282,929,000

$723,945,000

$433,276

$1,108,644

$4,333

$3,325

238990

All other
specialty trade
contractors

547

$182,710,000

$573,308,000

$334,022

$1,048,095

$3,340

$3,144

321213

Engineered wood

member (except
truss)
manufacturing

11

$14,216,000

$79,051,000

$1,292,364

$7,186,455

$12,924

$21,559

321214

Truss
manufacturing

22

321219

Reconstituted
wood product
manufacturing

321911

Wood window
and door
manufacturing

39

$37,814,000

$145,137,000

$969,590

$3,721,462

$9,696

$11,164

321992

Prefabricated
wood building
manufacturing

18

$6,891,000

$382,833

$382,833

327310

Cement
manufacturing

327320

Ready-mix
concrete
manufacturing

93

$74,457,000

$800,613

$8,006

327331

Concrete block
and brick
manufacturing

18

$11,218,000

$623,222

$6,232

332311

Prefabricated
metal building
and component
manufacturing

$3,564,000

$396,000

$3,960

332312

Fabricated
structural metal
manufacturing

94

$125,755,000

$1,337,819

$13,378
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Metal window
and door

332321 | manufacturing 16

$23,776,000

$1,486,000

$14,860

Sheet metal work

332322 | manufacturing 122

$122,956,000

$573,443,000

$1,007,836

$4,700,352

$10,078

$14,101

Residential
electric lighting
fixture

335121 | manufacturing 9

Commercial,
industrial, and
institutional
electric lighting
fixture

335122 | manufacturing 8

$2,625,000

$328,125

$3,281

Other lighting
equipment

335129 | manufacturing 4

Plumbing and
heating
equipment and
supplies
(hydronics)
merchant

423720 | wholesalers 168

$82,225,000

$897,748,000

$489,435

$5,343,738

$4,894

$16,031

Architectural

541310 | services 635

$326,798,000

$921,033,000

$514,643

$1,450,446

$5,146

$4,351

Engineering

541330 | services 1599

$1,758,825,000

$3,946,553,000

$1,099,953

$2,468,138

$11,000

$7,404

Building
inspection

541350 | services 154

$9,724,000

$28,297,000

$63,143

$183,747

$631

$551

Security systems
services (except

561621 | locksmiths) 109

$86,072,000

$233,388,000

$789,651

$2,141,174

$7,897

$6,424

Note: Data is blank in some fields to protect data source.
Note: Data is blank in some fields to protect data source.
Data Source: Economic Census of the United States

Estimate of the Number of Jobs That Will Be Created or Lost

The adoption of the latest code edition is not expected to significantly impact the number of jobs in the construction industry. These
rules are likely to be job neutral overall, i.e., they will not result in any job gains or losses. The scheduled effective date of the new
edition is July 1, 2020. Building permits issued prior to that date will be vested under the 2015 building code. Permits issued for projects
under the 2018 code edition will generally start with the 2021 construction season.

The public may obtain a copy of the small business economic impact statement or the detailed cost calculations by

contacting:

Name: Richard Brown

Address: 1500 Jefferson St. SE, Olympia, WA 98504

Phone: 360-407-9277

Fax:

TTY:

Email: Richard.brown@des.wa.gov
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Other:

Date: August 5, 2019

Sighature:

Name: Doug Orth

Title: Council Chair
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Chapter 51-52 WAC
STATE BUILDING CODE ADOPTION AND AMENDMENT OF THE ((20+5)) 2018 EDI-
TION OF THE INTERNATIONAL MECHANICAL CODE

AMENDATORY SECTION (Amending WSR 16-01-148, filed 12/21/15, effective
7/1/16)

WAC 51-52-003 1International Mechanical Code. The ((2645)) 2018
edition of the International Mechanical Code published by the Interna-
tional Code Conference is hereby adopted by reference with the excep-
tions noted in this chapter of the Washington Administrative Code
(WAC) .

AMENDATORY SECTION (Amending WSR 16-01-148, filed 12/21/15, effective
7/1/16)

WAC 51-52-008 Implementation. The International Mechanical Code
adopted by chapter 51-52 WAC shall become effective in all counties
and cities of this state on July 1, ((2684+6)) 2020.

AMENDATORY SECTION (Amending WSR 17-17-159, filed 8/23/17, effective
10/1/17)

WAC 51-52-0101 Section 101—General.

101.2 Scope. This code shall regulate the design, installation, main-
tenance, alteration and inspection of mechanical systems that are per-
manently installed and utilized to provide control of environmental
conditions and related processes within buildings. This code shall al-
so regulate those mechanical systems, system components, equipment and
appliances specifically addressed herein. The installation of fuel gas
distribution piping and equipment, fuel gas-fired appliances and fuel
gas-fired appliance venting systems shall be regulated by the Interna-
tional Fuel Gas Code. References in this code to Group R shall include
Group I-1, Condition 2 assisted living facilities licensed by Washing-
ton state under chapter 388-78A WAC and Group I-1, Condition 2 resi-
dential treatment facilities licensed by Washington state under chap-
ter 246-337 WAC.

EXCEPTIONS: 1. Detached one- and two-family dwellings and multiple single-family dwellings (townhouses) not more than three stories high with
separate means of egress and their accessory structures shall comply with the International Residential Code.
2. The standards for liquefied petroleum gas installations shall be the ((2044)) 2017 Edition of NFPA 58 (Liquefied Petroleum Gas
Code) and the ((2645)) 2018 Edition of ANSI Z223.1/NFPA 54 (National Fuel Gas Code).
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AMENDATORY SECTION (Amending WSR 16-01-148, filed 12/21/15, effective
7/1/16)

WAC 51-52-0202 Section 202—General definitions.

BALANCED WHOLE HOUSE VENTILATION. Anvy combination of concurrently operating resi-
dential unit mechanical exhaust and mechanical supply whereby the to-
tal mechanical exhaust airflow rate is within 10 percent or 5 cfm,
whichever i1s greater, of the total mechanical supply airflow rate. In-
termittent drver exhaust, intermittent range hood exhaust, and inter-
mittent toilet room exhaust airflow rates above the residential dwell-
ing or sleeping unit minimum ventilation rate are exempt from the bal-
anced airflow calculation.

DISTRIBUTED WHOLE HOUSE VENTIIATION. A whole house ventilation system shall be
considered distributed when it supplies outdoor air directly (not
transfer air) to each dwelling or sleeping unit habitable space, (liv-
ing room, den, office, interior adjoining spaces or bedroom), and ex-
hausts air from all kitchens and bathrooms directly outside.

LocaL ExHausT. An exhaust system that uses one or more fans to exhaust air
from a specific room or rooms within a residential dwelling or sleep-

ing unit.
PERMANENT CONSTRUCTION. Construction that, if removed, would disturb the

structural integrity of the building or the fire-resistance rating of
a building assembly.

RELIEF AIR. Exhausted return air from a system that provides ventilation
for human usage.

REPLACEMENT aIR. QOutdoor air that is used to replace air removed from a
building through an exhaust system. Replacement air may be derived
from one or more of the following: Makeup air, supply air, transfer
air, and infiltration. However, the ultimate source of all replacement
air is outdoor air. When replacement air exceeds exhaust, the result
is exfiltration.

WHOLE HOUSE VENTILATION systeM. A mechanical ventilation system,
controls, and ducts, which replaces, by direct ((er—rn
air from the habitable rooms with outdoor air.

including fans,
direet)) means,

VENTILATION zONE. Anvy indoor area that requires ventilation and comprises
one or more spaces with the same occupancy category (see Table
403.3.1.1), occupant density, zone air distribution effectiveness (see
Section 403.3.1.1.1.2), and design zone primary airflow per unit area.

AMENDATORY SECTION (Amending WSR 16-01-148, filed 12/21/15, effective
7/1/16)

WAC 51-52-0301 Section 301—( (General)) Reserved.
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AMENDATORY SECTION (Amending WSR 16-01-148, filed 12/21/15, effective
7/1/16)

WAC 51-52-0306 Section 306—Access and service space.

306.5 Equipment and appliances on roofs or elevated structures. Where
equipment requiring access or appliances are located on an elevated
structure or the roof of a building such that personnel will have to
climb higher than 16 feet (4877 mm) above grade to access such equip-
ment or appliances, an interior or exterior means of access shall be
provided. Such access shall not require climbing over obstructions
greater than 30 inches (762 mm) in height or walking on roofs having a
slope greater than 4 units vertical in 12 units horizontal (33 percent
slope). Such access shall not require the use of portable ladders.
Where access involves climbing over parapet walls, the height shall be
measured to the top of the parapet wall.

Permanent ladders installed to provide the required access shall
comply with the following minimum design criteria:

1. The side railing shall extend above the parapet or roof edge
not less than 42 inches (1067 mm) .

2. Ladders shall have rung spacing not to exceed 12 inches (305
mm) on center. The uppermost rung shall be a maximum of 24 inches be-
low the upper edge of the roof hatch, roof or parapet, as applicable.

3. Ladders shall have a toe spacing not less than 7 inches (178
mm) deep.

4., There shall be a minimum of 18 inches (457 mm) between rails.

5. Rungs shall have a minimum 0.75-inch (19 mm) diameter and be
capable of withstanding a 300-pound (136.1 kg) load.

6. Ladders over 30 feet (9144 mm) in height shall be provided
with offset sections and landings capable of withstanding 100 pounds

(488.2 kg/m?) per square foot. Landing dimensions shall be not less
than 18 inches and not less than the width of the ladder served. A
guardrail shall be provided on all open sides of the landing.

7. Climbing clearances. The distance from the centerline of the
rungs to the nearest permanent object on the climbing side of the lad-
der shall be a minimum of 30 inches measured perpendicular to the
rungs. This distance shall be maintained from the point of ladder ac-
cess to the bottom of the roof hatch. A minimum clear width of 15 in-
ches shall be provided on both sides of the ladder measured from the
midpoint of and parallel with the rungs except where cages or wells
are installed.

8. Landing required. The ladder shall be provided with a clear
and unobstructed bottom landing area having a minimum dimension of 30
inches by 30 inches centered in front of the ladder.

9. Ladders shall be protected against corrosion by approved
means.

10. Access to ladders shall be provided at all times.

Catwalks installed to provide the required access shall be not
less than 24 inches (610 mm) wide and shall have railings as required
for service platforms.

EXCEPTION: This section shall not apply to Group R-3 occupancies.

306.6 Appliances above ceilings. Appliances that are located above the
ceiling shall ((be—aeeessibte)) have ready access for inspection,
service and repair without removing permanent construction. Appliances
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shall be ((aeeessible—from—an—aeceess)) provided with access to panel
or removable ceiling tile with minimum nominal dimensions of 24 inches
by 24 inches (609 mm x 609 mm) .

The appliance 1is not required to be removable or replaceable
through the access panel or removable ceiling tile. The appliance may
be removed or replaced by removing the ceiling or wall assemblies ad-
jacent to the appliance as long as they are not permanent construc-
tion.

EXCEPTIONS: 1. This section shall not apply to replacement appliances installed in existing compartments and alcoves where the working space
clearances are in accordance with the equipment or appliance manufacturer's installation instructions.
2. A smaller access panel or removable ceiling tile shall be permitted when allowed by the equipment or appliance manufacturer's
installation instructions.

AMENDATORY SECTION (Amending WSR 16-01-148, filed 12/21/15, effective
7/1/16)

WAC 51-52-0401 Section 401—General.

401.2 Ventilation required. Every occupied space other than enclosed
parking garages and buildings used for repair of automobiles shall be
ventilated in accordance with Section 401.2.1, 401.2.2 or 401.2.3. En-
closed parking garages and buildings used for repair of automobiles
shall be ventilated by mechanical means 1in accordance with Sections
403 and 404.

401.2.1 Group R occupancies. Ventilation in Group R occupancies shall
be provided in accordance with Section 403.8.

401.2.2 Ambulatory care facilities and Group I-2 occupancies. Ambula-
tory care facilities and Group I-2 occupancies shall be ventilated by
mechanical means in accordance with Section 407.

401.2.3 All other occupancies. Ventilation in all other occupancies
shall be provided by natural means in accordance with Section 402 or
by mechanical means in accordance with Sections 403.1 to 403.7.

401.3 When required. Group R occupancies shall be vented continuously
or intermittently in accordance with Section 403.8. Ventilation in all
other occupancies shall be provided during the periods that the room
or space 1s occupied.

401.4 Intake opening location. Air intake openings shall comply with
all of the following:

1. Intake openings shall be located not less than 10 feet (3048
mm) from lot lines or buildings on the same lot. Lot 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 hazard-
ous or noxious contaminant source, such as vents, streets, alleys,
parking lots, and loading docks, except as specified in Item 3 or Sec-
tion 501.3.1. Outdoor air intake openings shall be permitted to be lo-
cated less than 10 feet (3048 mm) horizontally from streets, alleys,
parking lots, and loading docks provided that the openings are located
not less than 25 feet (7620 mm) vertically above such locations. Where
openings front on a street or public way, the distance shall be meas-
ured from the closest edge of the street or public way.
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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.

EXCEPTION: Separation is not required between intake air openings and living space environmental air exhaust air openings of an individual dwelling
unit or sleeping unit where a factory-built intake/exhaust combination termination fitting is used to separate the air streams in

accordance with the manufacturer's instructions. A min of 3 feet separation shall be maintained between other environmental air exhaust
outlets and other dwelling or sleeping unit factory-built intake/exhaust combination fittings.

4. Intake openings on structures in flood hazard areas shall be
at or above the elevation reguired by Section 1612 of the Internation-
al Building Code for utilities and attendant eguipment.

EXCEPTION: Enclosed parking garage and repair garage ventilation air intakes are permitted to be located less than 10 feet horizontally from or 25
feet vertically above a street, alley, parking lot, and loading dock.

401.7 Testing and balancing. At the discretion of the building offi-
cial, flow testing may be required to verify that the mechanical sys-
tem(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 building official.

AMENDATORY SECTION (Amending WSR 17-10-075, filed 5/3/17, effective
6/3/17)

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.

3. Where mechanical exhaust 1is 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.
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( (HFEtem—4—Fs——rnot—adeopted+))) 4. Where mechanical exhaust is re-
gquired by Note g in Table 403.3.1.1, mechanical exhaust is required
and recirculation from such spaces is prohibited where more than 10
percent of the resulting supply airstream consists of air recirculated
from these spaces. Return air from such spaces shall only be permitted
to be recirculated when returned to an energy recovery ventilation
system complyving with Section 514. Recirculation of air that is con-
tained completely within such spaces shall not be prohibited.

403.3 Outdoor air and local exhaust airflow rates. Group R-2, R-3 and
R-4 occupancies ( (¥hree—steories—andtess—anheightabeve—grade—piane))
shall be provided with outdoor air and local exhaust in accordance
with Section 403.8. 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
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 R, R, Airflow Rate
Occupancy Classification ft2a cfm/Person cfm/ft22 cfm/ft22
Offices
Conference rooms 50 5 0.06 —
Kitchenettesk (G) ) (=3 ((—)) 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 —
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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
Private dwellings, single and multiple
Garages, common for multiple units® - — — 0.75
((Kitehens® — — — 254008
2;-eachadditional-bedroom; " 5
Toiletrooms.bathrooms-and-laundry — — — 20/56%))
areas®!
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
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)2(-k) — — — 50/20f
Smoking lounges® 70 60 — —
Toilet rooms—Public&(-K) — — — 50/70¢
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) - — 0.30 —
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
‘l;lepair garages, enclosed parking garage — — — 0.75
Storage rooms, chemical — — — 1.5
Warehouses — — 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 —
[ 7] 0TS-1587.1




For SI: ' 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
square foot - 0.0929 m?2.

a. Based upon net occupiable floor area.

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 ((is-prehibited)) from such spaces is prohibited except that recirculation shall be permitted
where the resulting supply airstream consists of not more than 10 percent air recirculated from these spaces. Return air from such spaces only
be permitted to be recirculated when returned to an energy recovery ventilation system complying with Section 514. Recirculation of air that is
contained completely within such spaces shall not be prohibited (see Section 403.2.1, Items 2 and 4).

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. A laundry area within a kitchen or bathroom is not required to have local exhaust. For the laundry area to qualify as being within the kitchen,
the laundry room door must open directly into the kitchen and not into an adjacent corridor. Where there are doors that separate the laundry area
from the kitchen or bathroom the door shall be louvered.

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
((58%2:2)) 507.2.1. Kitchenettes that only contain a microwave ((even)) cooking appliance are not required to have ((meehanieal)) exhaust. A
kitchenette may not contain commercial cooking appliances that require Type I or Type Il 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
air and recirculated air to more than one ventilation zone, the out-
door air intake flow (V.+) 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 (Vo+) shall be determined in accordance with

Equation 4-5.
an = D?;z77 ane (Rp X P) + y:;z77 ane (R:—z X A) (Equatlon 4_5)

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

system.

D=2P /Y;a77 ane P (Equatlon 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
(Ps) 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 is always equal to or 1less 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 (Ey) shall be 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.

[ 8 ] 0TsS-1587.1



403.3.1.1.2.3.3 Simplified procedure.

System ventilation

shall be determined in accordance with Eguation 4-6a

iclency.

403.3.1.1.2.3.3.1 System ventilation eff

efficiency
or 4-6b.

(Ey)

X D+ 0.22 for D < 0.60 (Equation 4-6a)

0.75 for D 2

0.88

Ey

0.60 (Equation 4-6b)

Ey

the

zone,

403.3.1.1.2.3.3.2 Zone minimum primary airflow. For each
shall be determined

minimum primary airflow

with Eguation 4-7.

in accordance

(Vn —-m3 n)

1.5 (Equation 4-7)

403.3.1.1.2.3.4 Outdoor air intake.

X

=Vf)

Vr) -min

The design outdoor air intake flow

-8.

shall be determined in accordance with Eguation 4

(Vrﬂ')

(Equation 4-8)

VF)77/EY

Vn t

This section is not adop-

R-3 and R-4 occupancies.

See Section 403.8.

403.3.2 Group R-2,

ted.

This section is not adopted.

403.3.2.1 Outdoor air for dwelling units.

This section is not adopted.

403.3.2.2 Outdoor air for other spaces.

403.3.2.3 Local exhaust.

This section is not adopted.

((

402 Q

main ] vz
CompP Ty

403.8

n o

N

ot
CTTTOITo

w1+
W CTIL

o

a1

= Al
T

ma

oxzo
Oy o CoItO

b=

+ 2

4]
1T C T 1T OO CITOUIT

X3

o

17

TTOT S

[~

[ i 3 & iy e my

TU I e U e L

IR R RN
A=Y = A =

o AP

tam
O i N g L.,,

I ey

o T TPy

PO e P

1713

7
\J

A

1

ST OO

r ESSNEENEY
T

1SN
Ot

T

T

CIITa C

[CTyawa

Ty

V!

\w 8

T

| ¥ a

CTIIalr

o St 2~
Ao o CtCTTOTT

n

o119 A
EERNAS v g np mp w2 113 g 3 g ey e

+~

12N Iz n
|y ¥ s W \ ITCcC o cCcITtOIT

m
e tTT

ah 11
[OF 33 & pu ngem

OIS N7
NZATA AT e s 2 a e

11

roa
\=E=awavy =

4072 2

o fray Mol
L OTtt

ot

S~ 2 AT

CIIC ap Moo TT

TU T e J e L e L o

T TT

T ctTo

A\

\v v

T

=N
o

akh 11

mear

PN I T N L aszot

vCITC T oo CITUOIT

AW

[ 3} & i mg g

Oy o CoIto

mant o £ T
A

criad
J.\_/\ﬁu_LJ.\_/lll\_/ll )

r

P S B P R RN

+ ]

ot o fig

P T e B
T Cr

PR
ST et

Ees

TITC T ITacCc Tt OIT

\

| ¥ a

oo C Loy

cO

TIrocarLr Lt cCTh

n ot Ao £ roam

PO e I
I T C T 1T T C I OUTT

Iz

n

=3

S+ 0 o~
DrCo Tty

r
anl el S+ A A

402 Q i)

O s P N
S [ N & W N
a1

T OTtt

TU T e O L o ZrOTT T CctTo

TOU O e I L e L

o

r o

o

b=

2N
o

1

402 2

Mol
[ N O W N

A\ m g o

TOU T . J . L e LT [CTyaws

T TTOIT

[~

CorcoaraoccTo T

A ot g o

[0 i 3 & iy e my

TOU O e I L e LT

n

o
[\ PR U U B W i

n

r

4
[ R

noy ZAan
cCT ISATES

402 2

ISATES

T T C T v IS oo EEAAS v gu m my w2 1 1 A 3 R ey )

|\ E W B B W B W W i

ZoTICT

2

1

TU T e J e L e Z .

0TsS-1587.1



mey

ot
L_)_Y o CCO°TINOS

1o+ ~an

4

] zeant
[ S [ iy e vCIiITcC T rrac It OIT

L= £V
A\ I i S iy e )

] At o
A\ \SZA i i S s W e

P
1TTO T T ITOUTT

H

b

Oy e
\ZAA vy ey ¥ n e

+ 1

Iz
CIT

PN N
[© e up e g

o

1z

-
(_A.\_AJ_J__Y

r

ah 11

[ awawy

[© 3} & i mys S )

Y

S o

PEENES o I S |
pPoTTIrccTo oo

ah o1 1] =N

LLIESSENRON ~ " artga =~
o1t oW L CTCTT
=N

AN

o

vy A
T T

S <z
aTT

WL CIT

AT

Tt

0T

[ i N & ym e

Tlt

a1

A\ZAS i g W i W ey

\Y

X3

o
CaopaioTT

o

1

+
OIrc oo

n

o

Al
s e W

r o

Xz

vCIrc oo

oprTTTaocTIIty I

A

0T

[ i 3 & iy mpn

A i i W i W ey

rao

o

A

15z

££
LT T AT OO

b

akh 11

1

1o

1

xz3 o

e T
CTrCarTy

oo

\A WS i i G W e ) Tl C

| s

O

WA

TaiotT T [ Y & e g uy

A= S i i w

rnd b et

Tt

mes

ot

n

ni
vt racITOIT

X3

o

TTOT S

Yrnd 44
[ S Y i S w

Tt

TIrcCrTIiirr ccTITC

Oy o CoTiho «

WITO T

C

T

TITC

)

P

sz
CxXTIaoosSC

4+

1T ey

ot
\Jt/CJ_(_AL_J_ll\j

o o
CaopaioTT

v

anr

oz

P |

Sz

TIICy

I

O

A WS i i e W e )

I v

[ i N & ym e my

Sz
2K

h
CIIc

cO

Ay a o~
[SA A ARy =y 3 AT

o

+ A

EREEW=1
oo Jao c ™

ah 11 12N = A
oo oC

r
o CcT

s IR

vCITC T rac T OIT

PR

i
o T TITUOUIT

X3

T
T

402 Q

n

n
LTIt

n

PN
CC PP TTUTT

TU T e U e I L o

2

o
[ W I SR | & B S

oo

r

oP

o

o ) NP

[eAw)

o q e

1

mah o1

aszot

T

=t

(e suy

CITITTCT LT
17
LTTO CT 1T

A8

ol T T UT o TTYlT

Oy o Tt

T

T
baao

1o

r
T

m

4

C LTIIr

annt

+ 1 E=R T I0N

n
O OTT

a1l 1z

\w ary

\NPA W i i e i W

CYNM T

CIT

CoaTrTy Moo

r

17

iz
EEAwAw

Xz

N

r
TTT

N

TTIOTLT

P
OTT

S o

T

[Crenw

=

P |

Er= ot
AN i e e
anhoaAa 1
o CTT

o

ot
AU CTUIMMTO T 1O

=

PR
J.J.lu_)tJCL/ k_J.UJ.l,

EEEAWEN

m
T I

ol L LT

| W

S S s i @ i

T

I

ITC

o

13

+ ]

oy A
[SATA ATy = S AT

S

n

-
T—lt

o

13

IO oST

+ ] i

r

L
optTTaocT

oo tTtT

\ R w g m

| ¥ a s

cO

WITO T

T

cO

P =2 B
ST Z TG~

n

-
Trt

o

N

TTIOT S

rh

+1
CITT
1ok
LTI
1o+

PP IR, g
ey NP @) RN N W U R By & B w

WITO T

1

LLAVVAZY

S o
[eav re)

nt
\SPAp i i W W

o

3 5z

£
LT 1T T AT O

=N
o

P |

[ § & u ngm uy

1

WIToO T

T

Tl C

I

|l
4 amao ~ 4

-

PRY
i

4

TIToCcLruocCc TcITOITo )

1o

1 ey

ot

o
=}

n

4

4

ITCcCr o cITOIT

AW

o

17

TS

TaoacTIi1y

i

v

b

P g, S B
LT1TTCTOIN T O

= 1
[ g g

.

a4+ A

[ i 3 & iy e

\CAT R TAw s s w

o
TOCTOTCITUOITS

+ ol
LT T CTOINT

1

=

2

+
|\ Han S WP g S @ Y

+

]

T3y o

TOTTOWIITY

v

EEACASIe R oL v i e

S

T

CcII

0T

[ 3 & i g uy

P
CIIalr

+~

o
CToOoSCTT

a1
oTOaC I TT

Nt
ITTOT

N2~ a1

A= SA TR == AT yu

T+ 1

T OTLt

—CCTT
SN

T

T O CToTtTT

0T

[ 3 & i mg uy

TIrcaoaistT

Xz

—~
o

+

SRR S T N
o T vV CITrCT

inloaca

it ]
oTOaTC I TTT

BN I RN <z

ENEAY

I

(ST wAwRY

—CTT

OIrrCTo o

C

T

(S5 54 T4 == 3 ¥ y )

LT

QA

£y

o

o

w

=N

ah 11

At

T

=l A A

p
Tar-wa|

CTOoOoStTT

cO—OT

ol OoCTT porinmroc oo™

C

0 T
O S+

T T
g Iz
OO0y

[ g g

7

\AC R Aw swsw e n

Al
oo

n

4

+ 1 Tt oy o+
TIigCcTOolrar

CIT

bz

T.T

11z

E Ao e mp 7

ERP_Y

\CAw 5

TC

TITC

A\

T o T

T T OW

0TsS-1587.1

10



£

ESIE T SNENE Y

anta~ ~1 )

T O CToTtTT™

Nt
TTOT

Nt~ e~e a7 1

A= SA T S = AT yu)

T+ o1

T —CTT L OTTt

Il

CTOoOoSCTT

0T

[ 3 & i mg uy

TIrcaoaistT

+

Xz

2 £ SN

+

o
T T o T

=

[CF wAwRY CT & e g i s s e C

C

O L C

T

o o

o

cyralh
o OO T
£

=
T IT

1

et oo
r}cJ—lll_LL_)L_)_LM_LC .

n

o
TOCTOCTCITUOIT

£V
A\ Oy i i o

=N
©

NP SR

LI
OLIITOWTIT

I

CTo T oy

o

IO

CTITaCT
P S |

ey

RV W=k
ITCTO L CToC

n

m

ma o o oyt

=1
TOoOCTo Tt

PN IR
[Z == TaC

oP

I

TIT C I T CITTCOItr O —CTT T OTLr

(@3

[ 3 3 & iy mpm

TIT T CTCT

O I
vV COTITT O ITTE

X3

selh a0 ot
XTI ST

o
TOCTo T

TOW—.
a

7

4

1 1
T T N

o
A\ e oy

m

A

17
P S N RYWD i U @5 R S

1o

L L OL Ctt
ah 11

C
sehh a0t

CcCO—IItr

A&

ra

e A

A1 o~ oy

b

a ]
TOCT T

UroCcrolrgtoa OouacOooTr o,

[ 3} & i mps S )

KT o T

+1 QA+ 2~ ENT
wWrcrr ottt tTtIOTT

1M1

min] <z
ComMpP Ty

o
akh 11

o ok o171

a1
A\ O R G

Lselh oo+

2

DU L« I

PR
J - C I OUIT

[ 3 ¥ & iy mpn

o

TR TITOT o T

Do
T

EN1
[PV mar e

n

+ 1
W CTIL

1M1

min] 7
ComMpP Ty

n o
[ 3 ¥ & iy mpn

4

+
ootz cITOIT

1 =z

coane PR I
- [ R g

tae ]
AW i u
+1

it

1

PR

CHOGT VoI CTITrC

h
CIIc

=1
TCTTOo T

(&3

X3

TTave

mant o ah
T CTICIT T o [ I & iy mpm

4
C
AEEPE RN

MTaorma
R N i 4 g e o > e

-

r

£

o T TWOTTIKS

T

LN

g o
O TIITTw I otT

o
oo

ah o1 1] 12N

Nt o

m

I, I
oTaTC I TTT
A <
A8 LI_Y

1

£ S N S ) g i @ e

rma

T

Ay PO

[ i N & iy e my 0T

TTITOo

T

a1~ BN
o T TTOTT

(«

o410 e

o o

at oA

+

UL e+ I+ Z =

AT

T

C

r
[ S

[ i @ N W W Y

Y

CIIT o

m 173 o + 1 sl ~ a0t
CxXTIaootT

+~

£ SWENEN
TaIToTIICT

AN

m

m n £y
\ s a

el ot £

n
CTOTT

I

Eaey

\4

T OCOTITt

O

T OOTITt

KTt o T [ g T L OTIT

o

ESANEVS

o
A\ e oy

T3 o

TOTTOWIITY

m

ah 11

[ Sy & Y

CIT

TTT

[ 3 & i mg uy

o
Caoatt

o

=N
o

it akh 11

CH O T PImCITC

o1

£V

m

asxzod
oy o C

P

2

TIroCcarrrac T OIT

1

Trat+

\wAv nw

[ 3§ & e g uy

T

|y

Ao

bz T

o110 e

r
T

AL

£

= 0

A
A TITOTOS T

o

=
T T o T

+~

Xz

2

|\ & g s v g g

P I

A8 Y Tl T

o

oL L L TOW

T

T T

O

oCcarrCt
402 2

T.7

I

r
crICc— OoOC T v e TTTCO o T T T OW

Iz

£ Atz Ao g o

PR
[N N i g | € R N S L e )

| ¥ a s

+ 1
OTICT

O

T O

EEA A v gu m mp oy w ¥

N S

TU T e J e L e L o

v

k_ﬂJ_J.d,

ore o

TaT

£

TaT

£

1313 Ay
oIty

at o

] + 11 A
TS taTr=T

1o

o

-
O

m

asxzod
oy o C

O

cCo o CctTT T T LTOW ITOOC T LTOW

O ol

nt A

T

NZ3 o

m

EW-EE
TTT

m

TTT

T.T

£
a1 1T 1T OW

—C

Y

o O LT

0TsS-1587.1



Group R whole house mechanical ventilation system. Fach dwelling unit
or sleeping unit shall be equipped with a whole house mechanical ven-
tilation system that complies with Sections 403.8.1 through 403.8.6.
Each dwelling unit or sleeping unit shall be equipped with local ex-
haust complying with Section 403.8.7. All occupied spaces, including
public corridors, other than the Group R dwelling units and/or sleep-
ing units, that support these Group R occupancies shall meet the ven-
tilation requirement of natural ventilation reqguirements of Section
402 or the mechanical ventilation requirements of Sections 403.1
through 403.7.

Table 403.8.1

WHOLE HOUSE MECHANICAL VENTILATION AIRFLOW RATE
(CONTINUOQOUSLY OPERATING SYSTEMS)

Bedrooms!

Floor Area
(ft2) 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

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

403.8.1 System design. The whole house ventilation system shall con-
sist of one or more supply fans, one or more exhaust fans, or ERV/HRV
integral fans associated ducts and controls. Local exhaust fans shall
be permitted to serve as part of the whole house ventilation system
when provided with the proper controls 1in accordance with Section
403.8.5. The systems shall be designed and installed to supply and ex-
haust the minimum outdoor airflow rates per Section 403.8.2 as correc-—
ted by the balanced and/or distributed whole house ventilation system
coefficients in accordance with Section 403.8.3 where applicable.
403.8.2 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 reguirements of Section
403.3.1.1.1.2 wusing Fguation 4-2. The dwelling unit whole house me-
chanical ventilation minimum outdoor airflow rate shall be determined
in accordance with Eguation 4-10 or Table 403.8.1.

O, = 0.01*Aey1 . + 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.

Afioar = Conditioned floor area, square feet (ft2)

Nwr = Number of bedrooms, not less than one.

Table 403.8.2

[ 12 ] 0TsS-1587.1



sysTEM COEFFICIENT (Cgsystem)

System Type Distributed Not Distributed
Balanced 1.0 1.25
Not Balanced 1.25 1.5

403.8.3 Ventilation quality adjustment. The minimum whole house venti-
lation rate from Section 403.8.2 shall be adijusted by the system coef-
ficient in Table 403.8.2 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.

Q = Qr* quq‘rmm (Equatlon 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
403.8.1

Csystem = System coefficient from Table 403.8.2

Table 403.8.3

INTERMITTENT WHOLE HOUSE MECHANICAL VENTILATION RATE

FacTors /P
RUN-TIME
PERCENTAGE IN
EACH 4-HOUR
SEGMENT 50% | 66% | 75% 100%
Factor? 2 15 13 1.0

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

interpolation.
Extrapolation beyond the table is prohibited.

(o

403.8.4 Whole house ventilation residential occupancies. Residential
dwelling and sleeping unit whole house ventilation systems shall meet
the requirements of Sections 403.8.4.1 or 403.8.4.2 depending on the
occupancy of the residential unit.

Table 403.8.4

MINIMUM EXHAUST RATES

Area to be Exhaust Rate
exhausted Intermittent Continuous
Kitchens 100 cfm 30 cfm
Bathrooms -
Toilet Rooms 50 cfm 20 cfm

403.8.4.1. 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 403.8.6.3. The system shall in-
clude a heat or enerqgy recovery ventilator with a sensible heat recov-
ery effectiveness as prescribed in Section C403.3.6 of the Washington
State Energy Code. The whole house ventilation system shall operate
continuously at the minimum ventilation rate determined in accordance
with Section 403.8. The whole house supply fan shall provide ducted

[ 13 ] 0TsS-1587.1



outdoor ventilation air to each habitable space within the residential
unit.

403.8.4.2. 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 403.8.6.1, 403.8.6.2, 403.8.6.3, or 403.8.6.4.
The whole house ventilation system shall operate continuously at the
minimum ventilation rate determined in accordance with Section 403.8.2
unless configured with intermittent off controls in accordance with
Section 403.8.6.5. The whole house supply fan shall provide ducted
outdoor ventilation air to each habitable space within the residential
unit.

TABLE ((463-8-4-2)) 403.8.5
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 inches? 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
a. For each additional elbow, subtract 10 feet from length.
b. Flex ducts of this diameter are not permitted with fans of this size.
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EXCEPTION:

403.8.5 Whole house ventilation system controls.

1.

The whole house ventilation 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.

Control

s 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.'

A}

Manual con-

trols shall be provided with ready access for the occupant.

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

3. Whole house ventilation systems shall be configured to operat-
ing continuously except where intermittent off controls are provided
in accordance with Section 403.8.6.5 and allowed by Section 403.8.4.2.

403.8.5.1 Outdoor air. Outdoor air shall be distributed to each habit-
able space.

Where outdoor air supply intakes are separated from exhaust wvents
by doors, means shall be provided to ensure airflow to all separated
habitable spaces by installing distribution ducts, installed grilles,
transoms, doors undercut to a minimum of 1/2-inch above the surface of
the finish floor covering, or other similar means where permitted by
the International Building Code.

The mechanical system shall operate continuously to supply at
least the volume of outdoor air required in Table 403.3.1.1 or Table
403.8.1.

EXCEPTION: Intermittently operating ventilation systems: The whole house mechanical ventilation system is permitted to operate intermittently

where the system has controls that enable operation for not less than 25 percent of each 4-hour segment and the ventilation rate
prescribed in Table 403.3.1.1 or Table 403.8.1 is multiplied by the factor determined in accordance with Table 403.8.5.1.

Factord 4 3 2 5 3 10

b Extrapotation-beyond-the-tabte-is prohibited:))
403.8.5.2 Whole house supply system general requirements. Whole house
ventilation systems integrated with a forced-air system, systems using
supply fans and systems using a heat or energy recovery ventilation
system shall comply with the following.

1. Outdoor air louvers shall be adequately sized for the required
airflow and shall comply with Section 401.5. Outdoor air intake loca-
tions shall comply with mechanical air intakes requirements of Section
403.8.3.

2. Outdoor air ducts for dedicated or central supply systems and
exhaust ducts for heat or energy recovery systems shall be provided
with a means for balancing the system to the required airflow via bal-
ance dampers or other devices.

3. Outdoor air ducts for dedicated or central systems shall be
provided with motorized dampers.

EXCEPTIONS: 1. Outdoor air ducts at heat or energy recovery ventilation systems are not required to have motorized dampers.
2. Outdoor air ducts at continuous ventilation systems are not required to have motorized dampers.

4. OQutdoor air ducts in the conditioned space shall be insulated
to a minimum of R-4. In heat or energy recovery ventilation systems,
ducts upstream of the heat exchanger shall also be insulated to at
least R-4.

5. All outdoor air ducts shall be designed and installed to de-
liver at least the outdoor airflow required by Section 403.8.5.1. The
airflows required refer to the delivered airflow of the system as in-
stalled and tested using a flow hood, flow grid, or other airflow

measurement device.
EXCEPTION: The outdoor air duct for supply fan systems and heat or energy recovery systems may be prescriptively sized per Table 403.8.5.2 for
dedicated outdoor air ducts upstream of the supply fan. Supply fans shall have the capacity to provide the amount of outdoor air

required by Section 403.8.5.1 at 0.40 in. w.g. as per HVI 916 (April 1995). When prescriptively sized the system shall be tested and
balanced using a flow hood, flow-grid, or other airflow measurement device.
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10n

termittent operat

in
-air

Whole house ventilation controls for

6.
shall allow concurrent operation of the forced

ated outdoor air motorized damper.

fan and the associ-

operation

for continuous

ventilation controls

Whole house

7.
shall be provided at the forced

EXCEPTION:

fan.

-air

Engineered central ventilation systems serving dwelling units or sleeping units are not required to have individual controls for each

dwelling or sleeping unit when designed for continuous operation and approved by the code official.

TABLE 403.8.5.2
PRESCRIPTIVE SUPPLY FAN DUCT SIZING

Supply Fan Tested cfm at 0.40" w.g.
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gsing—foreed—air—system—fans<)) system com-
ponent requirements. Whole house ventilation supply and exhaust fans

mes
TIhS

specified in this section shall have a minimum efficacy as prescribed
in the Washington State Enerqgy Code. The fans shall be rated for sound
at a maximum of 1.0 sone at design airflow and static pressure condi-
tions. Design and installation of the system or eqgquipment shall be
carried out in accordance with manufacturer's installation instruc-
tions.

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 cfim 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 403.8.5.

403.8.6.1 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 1limit the pressure difference to the outside to
limiting the outlet free area maximum velocity to 500 feet per minute
and eqguipped with backdraft dampers or motorized dampers in accordance
with Washington State FEnergy 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 that are designed for intermittent exhaust airflow rates
higher than the continuous exhaust airflow rates in Table 403.8.3
shall be provided with occupancy sensors or humidity sensors to auto-
matically 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 403.8.6.7.

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

403.8.6.2 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 in accordance with the Washington State FEnergy 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 HVT testing requirements.
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403.8.6.3 Balanced whole house ventilation system. A balanced whole
house ventilation 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 403.8.6.6.
The exhaust fan shall meet the requirements of Section 403.8.6.2. The
supply fan shall meet the requirements of Section 403.8.6.3. For R-2
dwelling and sleeping units, the system is required to have balanced
whole house ventilation but is not required to have distributed whole
house ventilation where the not distributed system coefficient from
Table 403.8.2 is utilized to correct the whole house mechanical venti-
lation rate. The system shall be design and balanced to meet the pres-
sure equalization requirements of Section 501.4. Intermittent drver
exhaust, intermittent range hood exhaust, and intermittent toilet room
exhaust airflow rates above the residential dwelling or sleeping unit
minimum ventilation rate are exempt from the balanced airflow calcula-
tion.

403.8.6.4 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 403.8.6.2 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 403.8.6.6.

403.8.6.5 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
403.8.2 as corrected by Section 403.8.3 shall be multiplied by the
factor determined in accordance with Table 403.8.3.

403.8.6.6 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 403.8.2 and 403.8.3. Testing shall be
performed according to the ventilation eguipment 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 403.8.6.7.

403.8.6.7 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 wvisibility of the circuit directory label, service
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disconnect label, or other required labels. The certificate shall 1list
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 403.8.3.

403.8.7 lLocal exhaust. Bathrooms, toilet rooms and kitchens shall in-
clude a local exhaust system. Such 1local exhaust systems shall have
the capacity to exhaust the minimum airflow rate in accordance with
Table 403.8.4 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 or pollutant sen-
sor controls. An "on/off" switch shall meet this requirement for man-
ual controls. Manual fan controls shall be provided with ready access
in the room served by the fan.

403.8.7.1 Whole house exhaust controls. If the local exhaust fan is
included in a whole house ventilation system in accordance with Sec-
tion 403.8.6, the exhaust fan shall be controlled to operate as speci-
fied in Section 403.8.5.

403.8.7.1 Outdoor air. Forced-air system fan ventilation systems shall
provide outdoor air through one of the following methods:

1. A dedicated outdoor air louver and outdoor air duct for each
dwelling unit or sleeping unit shall supply outdoor air to the return
side of the forced-air system fan; or

2. A central outdoor air delivery system that supplies multiple
dwelling units or sleeping units shall supply outdoor air to the re-
turn side of the forced air system fan.

3. For interior adjoining spaces without outdoor air openings,
one of the following two options shall be used to ventilate the inte-
rior adjoining space:

3.1. Provide a whole house transfer fan at the interior adjoining
space sized to provide a minimum of the ventilation rate required per
Section 403.8.5.1. The transfer fan shall circulate air between the
interior room or space and the adjacent habitable space. The transfer
fan may operate continuously or intermittently using controls per Sec-
tion 403.8.2.

3.2. Provide a permanent opening to the interior adjoining space.
Opening shall be unobstructed and shall have an area of not less than
8 percent of the floor area of the interior adjoining space, but not
less than 25 square feet.

cnvizad Wy o LA~ S0 aszadt Ay oo+ 124+ A EESE N B MY NP n Local ex-
SCEV GOy a0 CCO—aTr Sy o teif— Wt —Ou OO0 o CORReCTTot—

haust 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.

EXCEPTION: Where a range hood or down draft exhaust fan is used for local exhaust for a kitchen, the device is not required to be rated per these
standards.
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2. Fan ajirflow rating and duct system shall be designed and in-
stalled to deliver at least the exhaust airflow required by Table
403.8.4. 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 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. Fan airflow rating and duct system shall be designed and in-
stalled to deliver at least the exhaust airflow required by Table
403.8.3.

EXCEPTIONS: 1. 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 403.8.5.
2. Where a range hood or down draft exhaust fan is used to satisfy the local ventilation requirements for kitchens, the range hood or
down draft exhaust shall not be less than 100 ¢fm at 0.10 in. w.g.

403.8.8 Whole house ventilation with supply fan systems. This section
establishes minimum requirements for mechanical whole house ventila-
tion systems using supply fan systems.

403.8.8.1 Outdoor air. Supply fan ventilation systems shall provide
outdoor air through one of the following methods:

1. A dedicated outdoor air louver and outdoor air duct for each
dwelling unit or sleeping unit shall supply outdoor air to a supply
fan; or

2. A central outdoor air supply fan system shall distribute un-
conditioned or conditioned air to multiple dwelling units or sleeping
units.

3. For interior adjoining spaces without outdoor air openings,
one of the following two options shall be used to ventilate the inte-
rior adjoining space:

3.1. Provide a whole house transfer fan at the interior adjoining
space sized to provide a minimum of the ventilation rate required per
Section 403.8.5.1. The transfer fan shall circulate air between the
interior room or space and the adjacent habitable space. The transfer
fan may operate continuously or intermittently using controls per Sec-
tion 403.8.2.

3.2. Provide a permanent opening to the interior adjoining space.
Opening shall be unobstructed and shall have an area of not less than
8 percent of the floor area of the interior adjoining space, but not
less than 25 square feet.

403.8.8.2 Whole house supply system. Where outdoor air is provided to
each habitable dwelling unit or sleeping unit by supply fan systems
the outdoor air shall be filtered.

The system filter may be located at the intake device or inline
with the fan. The filter shall be accessible for regular maintenance
and replacement. The filter shall have a Minimum Efficiency Rating
Value (MERV) of at least o.

403.8.9 Whole house ventilation with heat recovery or energy recovery
ventilation systems. This section establishes minimum requirements for
mechanical whole house ventilation systems using heat recovery or en-
ergy recovery ventilation systems.

403.8.9.1 Outdoor air. Heat recovery or energy recovery ventilation
systems shall provide outdoor air through one of the following meth-
ods:
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1. A dedicated outdoor air louver and outdoor air duct for each
dwelling unit or sleeping unit shall supply outdoor air to the heat
recovery or energy recovery ventilator; or

2. A central outdoor air heat recovery or energy recovery unit
shall distribute conditioned air to multiple dwelling units or sleep-
ing units.

3. For interior adjoining spaces without outdoor air openings,
one of the following two options shall be used to ventilate the inte-
rior adjoining space:

3.1. Provide a whole house transfer fan at the interior adjoining
space sized to provide a minimum of the ventilation rate required per
Section 403.8.5.1. The transfer fan shall circulate air between the
interior room or space and the adjacent habitable space. The transfer
fan may operate continuously or intermittently using controls per Sec-
tion 403.8.2.

3.2. Provide a permanent opening to the interior adjoining space.
Opening shall be unobstructed and shall have an area of not less than
8 percent of the floor area of the interior adjoining space, but not
less than 25 square feet.

403.8.9.2 Whole house heat recovery ventilator system. Where outdoor
air is provided to each habitable dwelling unit or sleeping unit by
heat recovery or energy recovery ventilator the outdoor air shall be
filtered. The filter shall be located on the upstream side of the heat
exchanger in both the intake and exhaust airstreams with a Minimum Ef-
ficiency Rating Value (MERV) of at least 6. The system filter may be
located at the intake device or inline with the fan. The filter shall
be accessible for regular maintenance and replacement.

Each habitable space in the dwelling or sleeping unit shall be
served by a heat recovery ventilator with outdoor air connection.

403.8.10 Local exhaust ventilation and whole house ventilation alter-
nate performance or design requirements. In lieu of complying with
Sections 403.8.4 or 403.8.5 compliance with the section shall be dem-
onstrated through engineering calculations by an engineer licensed to
practice in the state of Washington or by performance testing. Docu-
mentation of calculations or performance test results shall be submit-
ted to and approved by the building official. Performance testing
shall be conducted in accordance with approved test methods.

403.8.11 Alternate systems. When approved by the code official, sys-
tems designed in accordance with ASHRAE Standard 62.2 shall be permit-
ted.

AMENDATORY SECTION (Amending WSR 13-04-053, filed 2/1/13, effective
7/1/13)

WAC 51-52-0501 Section 501—General.

501.3.1 Location of exhaust outlets. The termination point of exhaust
outlets and ducts discharging to the outdoors shall be located with
the following minimum distances:

1. For ducts conveying explosive or flammable vapors, fumes or
dusts: 30 feet (9144 mm) from the property line; 10 feet (3048 mm)
from operable openings into the building; 6 feet (1829 mm) from exte-
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rior walls and roofs; 30 feet (9144 mm) from combustible walls and op-
erable openings into the building which are in the direction of the
exhaust discharge; 10 feet (3048 mm) above adjoining grade.

2. For other product-conveying outlets: 10 feet (3048 mm) from
property lines; 3 feet (914 mm) from exterior walls and roofs; 10 feet
(3048 mm) from operable openings into the building; 10 feet (3048 mm)
above adjoining grade.

3. For environmental air exhaust other than enclosed parking ga-
rage and transformer vault exhaust: 3 feet (914 mm) from property
lines, 3 feet (914 mm) from operable openings into buildings for all
occupancies other that Group U, and 10 feet (3048 mm) from mechanical
air intakes. Such exhaust shall not be considered hazardous or noxi-
ous.

EXCEPTIONS: 1. The separation between an air intake and exhaust outlet on a single listed package HVAC unit.
2. Exhaust from environmental air systems other than garages may be discharged into an open parking garage.
3. Except for Group I occupancies, where ventilation system design circumstances require building HVAC air to be relieved, such as
during economizer operation, such air may be relieved into an open or enclosed parking garage within the same building.

4. Exhaust outlets serving structures in flood hazard areas shall
be installed at or above the elevation required by Section 1613 of the
International Building Code for utilities and attendant equipment.

5. For enclosed parking garage exhaust system outlets and trans-
former vault exhaust system outlets: 10 feet (3048 mm) from property
lines which separate one lot from another; 10 feet (3048 mm) from op-
erable openings into buildings; ((FHo—Ffeet—3048—mm)—above)) 3 feet
(914 mm) horizontally from 10 feet above or 10 feet below adjoining
finished sidewalk.

6. For elevator machinery rooms in enclosed or open parking ga-
rages: Exhaust outlets may discharge air directly into the parking ga-
rage.

7. For specific systems see the following sections:

7.1. Clothes dryer exhaust, Section 504.4.

7.2. Kitchen hoods and other kitchen exhaust equipment, Sections
506.3.13, 506.4 and 506.5.

7.3. Dust stock and refuse conveying systems, Section 511.2.

7.4. Subslab soil exhaust systems, Section 512.4.

7.5. Smoke control systems, Section 513.10.3.

7.6. Refrigerant discharge, Section 1105.7.

7.7. Machinery room discharge, Section 1105.6.1.

501.4 Pressure equalization. Mechanical exhaust systems shall be sized
to remove the quantity of air required by this chapter to be exhaus-
ted. The system shall operate when air is required to be exhausted.
Where mechanical exhaust is required in a room or space, such space
shall be maintained with a neutral or negative pressure. If a greater
quantity of air 1is supplied by a mechanical ventilating supply system
than 1s removed by a mechanical exhaust for a room, adequate means
shall be provided for the natural or mechanical exhaust of the excess
air supplied. If only a mechanical exhaust system is installed for a
room or if a greater quantity of air is removed by a mechanical ex-
haust system than is supplied by a mechanical wventilating supply sys-
tem for a room, adequate makeup air consisting of supply air, transfer
air or outdoor air shall be provided to satisfy the deficiency. The
calculated building infiltration rate shall not be used to satisfy the
requirements of this section.

EXCEPTION: Domestic range exhaust, domestic dryer exhaust, and local exhaust systems in R-3 occupancies and dwelling units in R-2 occupancies
are excluded from the pressure equalization requirement unless required by Section ((504-5)) 504 or Section ((565-2)) 505.
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AMENDATORY SECTION (Amending WSR 16-01-148, filed 12/21/15, effective
7/1/16)

WAC 51-52-0506 Section 506—Commercial kitchen hood ventilation
system ducts and exhaust equipment.

506.3.2.4 Vibration isolation. A vibration isolation connector for
connecting a duct to a fan shall consist of noncombustible packing in
a metal sleeve Joint of approved design or shall be a coated-fabric
flexible duct connector rated for continuous duty at temperature of
not less than 1500°F (816°C). Vibration isolation connectors shall be
installed only at the connection of a duct to a fan inlet or outlet.

506.3.9 Grease duct cleanout location, spacing and installation.

506.3.9.1 Grease duct horizontal cleanout. Cleanouts located on hori-
zontal sections of ducts shall:

1. Be spaced not more than 20 feet (6096 mm) apart.

2. Be located not more than 10 feet (3048 mm) from changes in di-
rection that are greater than 45 degrees (0.79 rad).

3. Be located on the bottom only where other locations are not
available and shall be provided with internal damming of the opening
such that grease will flow past the opening without pooling. Bottom
cleanouts and openings shall be approved for the application and in-
stalled liquid-tight.

4. Not Dbe closer than 1 inch (25.4 mm) from the edges of the
duct.

5. Have dimensions of not less than 12 inches by 12 inches (305
mm by 305 mm). Where such dimensions preclude installation, the open-
ings shall be not less than 12 inches (305 mm) on one side and shall
be large enough to provide access for cleaning and maintenance.

6. Shall be located at grease reservoirs.

506.3.9.2 Grease duct vertical cleanouts. Where ducts pass vertically
through floors, cleanouts shall be provided. A minimum of one cleanout
shall be provided on each floor. Cleanout openings shall be not less
than 1 1/2 inches (38 mm) from all outside edges of the duct or welded
seams.

506.3.11 Grease duct enclosures. A commercial kitchen grease duct
serving a Type I hood that penetrates a ceiling, wall, floor or any
concealed spaces shall be enclosed from the point of penetration to
the outlet terminal. In-line exhaust fans not located outdoors shall
be enclosed as required for grease ducts. A duct shall penetrate exte-
rior walls only at locations where unprotected openings are permitted
by the International Building Code. The duct enclosure shall serve a
single grease duct and shall not contain other ducts, piping or wiring
systems. Duct enclosures shall be a shaft enclosure in accordance with
Section 506.3.11.1, a field-applied enclosure assembly in accordance
with Section 506.3.11.2 or a factory-built enclosure assembly in ac-
cordance with Section 506.3.11.3. Duct enclosures shall have a fire-
resistance rating of not less than that of the assembly penetrated.
The duct enclosure need not exceed 2 hours but shall not be less than
1 hour. Fire dampers and smoke dampers shall not be installed in
grease ducts.

EXCEPTION: A duct enclosure shall not be required for a grease duct that penetrates only a nonfire-resistance-rated roof/ceiling assembly.
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AMENDATORY SECTION (Amending WSR 16-01-148, filed 12/21/15, effective
7/1/16)

WAC 51-52-0515 Section 515—Waste or linen chute venting.
515.1 General. Waste or linen chutes shall be gravity vented per NFPA
82.

EXCEPTION: Waste or linen chutes may be mechanically ventilated by an exhaust fan. The exhaust fan ((shal-beloeated-outside-the-building-atthe
)) in accordance with International Building Code Section 713.13.7.

AMENDATORY SECTION (Amending WSR 16-01-148, filed 12/21/15, effective
7/1/16)

WAC 51-52-0601 Section 601l—General.

601.2 Air movement in egress elements. Corridors shall not serve as
supply, return, exhaust, relief or ventilation air ducts.

EXCEPTIONS: 1. Use of a corridor as a source of makeup air for exhaust systems in rooms that open directly onto such corridors, including toilet
rooms, bathrooms, dressing rooms, smoking lounges and janitor closets, shall be permitted provided that each such corridor is directly
supplied with outdoor air at a rate greater than the rate of makeup air taken from the corridor.

2. Where located within a dwelling unit, the use of corridors for conveying return air shall not be prohibited.
3. Where located within tenant spaces of one thousand square feet (93 m?) or less in area, utilization of corridors for conveying return
air is permitted.
4. Incidental air movement from pressurized rooms within health care facilities, provided that the corridor is not the primary source of
supply or return to the room.
5. Where such air is part of an engineered smoke control system.
6. Air supplied to corridors serving residential occupancies shall not be considered as providing ventilation air to the dwelling units and
sleeping units subject to the following:
6.1 The air supplied to the corridor is one hundred percent outside air; and
6.2 The units served by the corridor have conforming ventilation air independent of the air supplied to the corridor; and
6.3 For other than hlgh rise bulldlngs the supply fan w111 automatlcally shut off upon activation of corridor smoke detectors ((whieh
h e A h )) mstalled in accordance w1th Sectlon 606. 2 4 or

)) the supplv fan w111 automatlcallv shut off upon actlvatlon of the smoke detectors requlred by
International Fire Code Section 907.2.12.1 or upon receipt of another approved fire alarm signal. The supply fan is not required to be
automatically shut off when used as part of an approved building stairwell or elevator hoistway pressurization system. Corridor smoke
detectors shall be installed in accordance with Section 606.2.5.

606.2.4 Corridors serving Group R occupancies in other than high-rise
buildings. Corridors that serve Group R occupancies 1in other than
high-rise buildings and that are mechanically ventilated with supply
air shall be equipped with smoke detectors spaced in accordance with
NFPA 72. The supply fan shall automatically shut off upon activation
of the corridor smoke detectors.

EXCEPTION: Corridor smoke detection is not required when air is returned back to the supply fan from the corridor and return air smoke detectors are
installed in the return air duct or plenum upstream of any filters, exhaust air connections, outdoor air connections, or decontamination

equipment and appliances designed to automatically shut off the supply fan.

606.2.5 Corridors serving Group R occupancies in high-rise buildings.
Corridors that serve Group R occupancies in high-rise buildings and
that are mechanically ventilated with supply air shall be equipped
with smoke detectors that are spaced in accordance with NFPA 72 and
air supply inlets to the corridor shall be provided with smoke/fire
dampers. The supply inlet smoke/fire dampers shall automatically close
upon activation of the corridor smoke detectors.

EXCEPTIONS: 1. Corridor smoke detection is not required to close the supply inlet smoke/fire dampers when the smoke/fire dampers are used as part of

an approved building stairwell or elevator hoistway pressurization smoke control system.
2. Corridor smoke detection is not required when air is returned back to the supply fan from the corridor and return air smoke detectors

are installed in the return air duct or plenum upstream of any filters, exhaust air connections, outdoor air connections, or
decontamination equipment and appliances designed to automatically shut off the supply fan.
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AMENDATORY SECTION (Amending WSR 16-01-148, filed 12/21/15, effective
7/1/16)

WAC 51-52-0605 Section 605—Air filters.

605.1 General. Heating and air-conditioning systems shall be provided
with approved air filters. Filters shall be installed such that all
return air, outdoor air and makeup air is filtered upstream from any
heat exchanger or coil. Filters shall be installed in an approved con-
venient location. Liquid adhesive coatings used on filters shall have
a flash point not lower than 325°F (163°C).

EXCEPTION: ((Chilled-beams-that-are-designed-to-operate-abeve-the-spaee-dew-point-temperature)) Cooling coils that are designed, controlled and
operated to provide sensible cooling only do not require filtration at the terminal device.

605.4 Particulate matter removal. Particulate matter filters or air
cleaners having a minimum efficiency reporting wvalue (MERV) of not
less than 6 for ducted air handlers and not less than 4 for ductless
mini-split systems shall be provided upstream of all cooling coils or
other devices with wetted surfaces through which air is supplied to an
occupiable space.

AMENDATORY SECTION (Amending WSR 16-01-148, filed 12/21/15, effective
7/1/16)

WAC 51-52-0928 ( (Seetien—928 Evaperative —eceeling eqguipment:))

Reserved.

NEW SECTION

WAC 51-52-1105 Section 1105—Machinery room, general require-
ments.

1105.6.3 Ventilation rate. For other than ammonia systems, the mechan-
ical ventilation systems shall be capable of exhausting the minimum
quantity of air both at normal operating and emergency conditions, as
required by Sections 1105.6.3.1 and 1105.6.3.2. The minimum required
emergency ventilation rate for ammonia shall be 30 air changes per
hour and the room conditions shall be in accordance with IIAR2. Multi-
ple fans or multispeed fans shall be allowed to produce the emergency
ventilation rate and to obtain a reduced airflow for normal ventila-
tion.

NEW SECTION

WAC 51-52-1106 Section 1106—Machinery room, special require-
ments.

1106.5.2 Emergency ventilation system. An emergency ventilation system
shall be provided at the minimum exhaust rate specified in ASHRAE 15
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or Table 1106.5.2. Shutdown of the emergency ventilation system shall
be by manual means.

TABLE 1106.5.2
MINIMUM EXHAUST RATES

Refrigerant Q(m/sec) Q(cfm)
R32 15.4 32,600
R143A 13.6 28,700
R444A 6.46 13,700
R444B 10.6 22,400
R445A 7.83 16,600
R446A 23.9 50,700
R447A 23.8 50,400
R451A 7.04 15,000
R451B 7.05 15,000
R1234yf 7.80 16,600
R1234z¢(E) 5.92 12,600

AMENDATORY SECTION (Amending WSR 16-01-148, filed 12/21/15, effective

7/1/16)
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AMENDATORY SECTION (Amending WSR 16-01-148, filed 12/21/15, effective
7/1/16)

WAC 51-52-1200 Chapter 12—Hydronic piping.

1209.5 Thermal barrier required. Radiant floor heating and snow melt
systems shall be provided with a thermal barrier in accordance with
Sections 1209.5.1 through 1209.5.4. Concrete slab-on-grade, asphalt
and paver-system type pavements shall have a minimum of R-10 insula-
tion installed under the area to be snow melted, or R-5 insulation
shall be installed under and at the slab edges of the area to be snow
melted. The insulation shall be located underneath the snow and ice
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melt hvdronic piping or cable and along all edges of the pavement
where the snow and ice melt system is installed in accordance with the
snow _and ice melt manufacturer's instructions.

1209.5.1 Slab-on-grade installation. Radiant piping utilized in slab-
on-grade applications shall be provided with insulating materials in-
stalled beneath the piping as required by the Washington State Energy
Code.

1210.7.6 Expansion tanks. Shutoff valves shall be installed at connec-
tions to expansion tanks. A method of draining the expansion tank
downstream of the shutoff valve shall be provided.

NEW SECTION

WAC 51-52-1400 Chapter 14—Solar thermal systems.

1402.8.1.2 Rooftop-mounted solar thermal collectors and systems. The
roof shall be constructed to support the loads imposed by roof-mounted
solar collectors. Where mounted on or above the roof covering, the
collector array, mounting systems and their attachments to the roof
shall be constructed of noncombustible materials or fire-retardant-
treated wood conforming to the International Building Code to the ex-
tent required for the type of roof construction of the building to
which the collectors are accessory.

AMENDATORY SECTION (Amending WSR 16-01-148, filed 12/21/15, effective
7/1/16)

WAC 51-52-1500 Chapter 15—Referenced standards. The following
referenced standards are added to Chapter 15.

ASHRAE
62.2-((2013)) 2016 Ventilation and Acceptable Indoor Air Quality in
Low-Rise Residential Buildings. . . . . . . . . « . . . . . . 403.8.11

HVI address:

Home Ventilating Institute

1740 Dell Range Blvd., Suite H, PMB 450
Chevyenne, WY 82009

HVI 915-2015 Procedure for Loudness Testing of Residential Fan Prod-
UCES. o v v o o e e e e e 403.8.6.1, 403.8.6.2, 403.8.7.2

HVI 916-2015 Air Flow Test Procedure. 403.8.6.1, 403.8.6.2, 403.8.7.2

HVI 920-2015 Product Performance Certification Procedure Including
Verification and Challenge. . . . . . 403.8.6.1, 403.8.6.2, 403.8.7.2
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AMENDATORY SECTION (Amending WSR 16-01-148, filed 12/21/15, effective
7/1/16)

WAC 51-52-21401 ( (Chapter—4— Gas—piping —installatiens:)) Re-

served.

AMENDATORY SECTION (Amending WSR 16-01-148, filed 12/21/15, effective
7/1/16)

WAC 51-52-21601 ((Chapter6—Speecifiecappliances-)) Reserved.

AMENDATORY SECTION (Amending WSR 07-01-092, filed 12/19/06, effective
7/1/07)

WAC 51-52-22006 ( (Chapter—6—Gas—piping —installatien-)) Re-

served.
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