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Preface

Authority: The International Mechanical Code (Chapter 51-52 WAC) is adopted by the Washington State
Building Code Council pursuant to Chapters 19.27 and 70.92 RCW. This code was first adopted by reference by
the Washington State Legislature in 1974. In 1985, the Legislature delegated the responsibility of adoption and
amendment of these codes to the State Building Code Council.

Supersession of Previous Codes: Chapter 51-52 WAC supersedes Chapter 51-42 WAC.

Code Precedence: The State Building Code Act, Chapter 19.27 RCW, establishes the following order of
precedence among the documents adopted as parts of the State Building Code:

International Building Code, Standards and amendments -WAC 51-50;
International Residential Code, Standards and amendments — WAC 51-51;
International Mechanical Code, Standards and amendments - WAC 51-52;
International Fire Code, Standards and amendments - WAC 51-54;
Uniform Plumbing Code, Standards and amendments - WAC 51-56, 51-57.

Where there is a conflict between codes, an earlier named code takes precedence over a later named code. In the
case of conflict between the duct insulation requirements of the International Mechanical Code and the duct
insulation requirements of the Energy Code, the Energy Code, or where applicable, a local jurisdiction's energy
code, shall govern.

Where, in any specific case, different sections of this Code specify different materials, methods of construction
or other requirements, the most restrictive shall govern. Where there is conflict between a general requirement
and a specific requirement, the specific requirement shall be applicable.

Organization and Numbering: These rules are written to allow compatible use with the International
Mechanical Code. All sections which are amended, deleted, or added are referenced.

Enforcement: The State Building Code Act requires that each local jurisdiction enforce the State Building
Code within its jurisdiction. Any jurisdiction can contract with another jurisdiction or an inspection agency to
provide the mandated enforcement activities.

Amendments to the State Building Code:

The State Building Code Council has adopted review procedures and approval criteria for local amendments.

These procedures and criteria are found in Chapter 51-04 WAC. The Council has exempted from its review any
amendments to the administrative provisions of the various codes.

A. Amendments of Statewide Application: On a yearly basis the State Building Code Council will consider

proposals to amend the State Building Code. The Council is not scheduled to enter formal rulemaking until 2012

as part of its consideration of adoption of the 2012 series of codes.
Proposals to amend the State Building Code shall be made on forms provided by the Building Code Council.
Code Change Proposal Submittal Deadline: March 1st of each year.

B. Local Amendments: Any jurisdiction may amend the State Building Code provided the amendments do

not reduce the minimum performance standards of the codes. There are two areas where local amendments
are limited or prohibited:



Prohibited Amendments: Residential provisions of the State Energy Code (WAC 51-11), the ventilation
requirements in the IMC and IRC (WAC 51-52 and 51-51); any provision of the International Building Code or
International Residential Code affecting accessibility; and standards specifically adopted in Chapters 19.27 and
19.27A RCW cannot be amended by any local jurisdiction.

Residential Amendments: Amendments by local jurisdictions which affect the construction of single
family and multi-family residential buildings must be reviewed and approved by the State Building Code
Council before such amendments can be enforced. The State Building Code Act provides the following
definition:

Multi-family residential building: means common wall residential buildings that consist of four or
fewer units, that do not exceed two stories in height, that are less than 5,000 square feet in area,
and that have a one-hour fire-resistive occupancy separation between units.

Application forms for Council review of local amendments are available from the State Building Code Council
Staff.

Washington State Building Code Council
Post Office Box 42525
Olympia, Washington 98504-42525
www.sbce.wa.gov
(360) 725-2967  Fax (360) 586-9383
e-mail: shcc@cted.wa.gov

Printing Format: This version of the rules is published as a series of insert or replacement pages. Each page
provides instructions for installing them in the model code book. Amendments to the model code which are new
or revised from the previous edition of this code are indicated by a line in the margin next to the revised
portions.

Effective Date: These rules were adopted by the State Building Code Council on November 12, 2009. The
rules are effective throughout the state on July 1, 2010. (This version of the code is based on WAC 51-52 as
published in WSR 07-01-092. It is subject to review by the State Legislature during the 2010 session.)

Building Permit Fees: The activities of the State Building Code Council are supported by permit fees collected by
each city and county. Section 19.27.085 of the State Building Code Act requires that a fee of $4.50 be imposed on
each building permit issued by each city and county. In addition, a fee of $2.00 per unit shall be imposed for each
dwelling unit after the first unit, on each building containing more than one residential unit. For the purpose of this fee,
WAC 365-110-035 defines building permits as any permit to construct, enlarge, alter, repair, move, improve, remove,
convert or demolish any building or structure regulated by the Building Code. Exempt from the fee are plumbing,
electrical, mechanical permits, permits issued to install a mobile/manufactured home, commercial coach or factory built
structure, or permits issued pursuant to the International Fire Code.

Each city and county shall remit moneys collected to the state treasury quarterly. No remittance is required until a
minimum of $50.00 has accumulated.

These permit fees are the amounts current in January 2010. Such fees may be changed by the State Legislature.

Opinions: Only at the request of local enforcement official, the State Building Code Council may issue
interpretations/opinions of those provisions of the State Building Code created by the Council, or provisions of
the model codes amended by the Council. Final interpretation authority for any specific permit resides with the
local enforcement official.
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Washington State Amendments

CHAPTER 51-52 WAC
STATE BUILDING CODE ADOPTION AND AMENDMENT
OF THE 2009 EDITION OF THE INTERNATIONAL MECHANICAL CODE

WAC 51-52-001 AUTHORITY

These rules are adopted under the authority of Chapter
19.27 RCW.

WAC 51-52-002 PURPOSE

The purpose of these rules is to implement the
provisions of Chapter 19.27 RCW, which provides that the
State Building Code Council shall maintain the State
Building Code in a status which is consistent with the
purpose as set forth in RCW 19.27.020. In maintaining the
codes the Council shall regularly review updated versions of
the codes adopted under the act, and other pertinent
information, and shall amend the codes as deemed
appropriate by the Council.

WAC 51-52-003 INTERNATIONAL MECHANICAL
CODE

The 2009 edition of the International Mechanical Code
published by the International Code Council is hereby
adopted by reference with the exceptions noted in this
Chapter of the Washington Administrative Code.

WAC 51-52-004 CONFLICT BETWEEN
INTERNATIONAL MECHANICAL CODE AND
STATE ENERGY CODE CHAPTER 51-11 WAC

In the case of conflict between the duct sealing or
insulation requirements of Section 603 or Section 604 of this
code and the duct sealing or insulation requirements of
Chapter 51-11 WAC, the Washington State Energy Code, or
where applicable, a local jurisdiction's energy code, the
provisions of such energy codes shall govern.

WAC 51-52-005 RESERVED

Effective July 1, 2010

WAC 51-52-007 EXCEPTIONS

The exceptions and amendments to the International
Mechanical Code contained in the provisions of Chapter
19.27 RCW shall apply in case of conflict with any of the
provisions of these rules.

The provisions of this code do not apply to temporary
growing structures used solely for the commercial
production of horticultural plants including ornamental
plants, flowers, vegetables, and fruits. “Temporary growing
Structure” means a structure that has the sides and roof
covered with polyethylene, polyvinyl, or similar flexible
synthetic material and is used to provide plants with either
frost protection or increased heat retention. A temporary
growing structure is not considered a building for purposes
of this code.

Codes referenced which are not adopted through RCW
19.27.031 or RCW 19.27A shall not apply unless
specifically adopted by the authority having jurisdiction.

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, 2010.



2009 International Mechanical Code

Effective July 1, 2010



Washington State Amendments

Effective July 1, 2010



2009 International Mechanical Code

101.2 Scope. This code shall regulate the design,
installation, maintenance, alteration and inspection of
mechanical systems that are permanently installed and
utilized to provide control of environmental conditions and
related processes within buildings. This code shall also
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 International Fuel
Gas Code.

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 2008 Edition of NFPA 58
(Liquefied Petroleum Gas Code) and the 2009
Edition of ANSI Z223.1/NFPA 54 (National Fuel
Gas Code).

(Insert Facing Page 1)
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SOURCE SPECIFIC VENTILATION. A mechanical
ventilation system including all fans, controls, and ducting,
which is dedicated to exhausting contaminant-laden air to
the exterior of the building from the room or space in which
the contaminant is generated.

Effective July 1, 2010

Washington State Amendments

UNUSUALLY TIGHT CONSTRUCTION. Construction
meeting the following requirements:

1. Walls exposed to the outdoor atmosphere having a
continuous water vapor retarder with a rating of one
perm or less with openings gasketed or sealed; and

2. Openable windows and doors meeting the air leakage
requirements of the International Energy Conservation
Code, Section 502.1.4; and

3. Caulking or sealants are applied to areas such as joints
around window and door frames, between sole plates
and floors, between wall-ceiling joints, between wall
panels, at penetrations for plumbing, electrical, and gas
lines, and at other openings; or

4. Buildings built in compliance with the 1986 or later
editions of the Washington State Energy Code, WAC
51-11, Northwest Energy Code, or Super Good Cents
weatherization standards or equivalent.

WHOLE HOUSE VENTILATION SYSTEM. A
mechanical ventilation system, including fans, controls, and
ducts, which replaces, by direct or indirect means, air from
the habitable rooms with outdoor air.

(Insert Facing Page 18)
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306.5 Equipment and appliances on roofs or elevated
structures. Where equipment requiring access and
appliances are installed on roofs or elevated structures at a
height exceeding 16 feet (4877 mm), such access shall be
provided by a permanent approved means of access, the
extent of which shall be from grade or floor level to the
equipment and appliances' level service space. Such access
shall not require climbing over obstructions greater than 30
inches (762 mm) high or walking on roofs having a slope
greater than 4 units vertical in 12 units horizontal (33
percent slope). Where access involves climbing over parapet
walls, the height shall be measured to the top of the parapet
wall.

Effective July 1, 2010

Washington State Amendments

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.

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 (457
mm) and not less than the width of the ladder served. A
guard rail shall be provided on all open sides of the
landing.

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

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.

(Insert Facing Page 24)
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2009 International Mechanical Code

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 402.2.1 or 401.2.2. Enclosed parking garages and
buildings used for the repair of automobiles shall be
ventilated by mechanical means in 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 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.

(Insert Facing Page 29)

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

Effective July 1, 2010




403.2 Outdoor air required. The minimum ventilation rate
of outdoor air 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 supply 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 is required by Note b in
Table 403.3, 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.

(Item 4 is not adopted.)

Effective July 1, 2010
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403.3 Outdoor airflow rate. Ventilation systems shall be
designed to have the capacity to supply the minimum
outdoor airflow rate determined in accordance with this
section. 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. Ventilation rates for occupancies
not represented in Table 403.3 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 analysis.
The ventilation system 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 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 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
estimated maximum occupancy rates.

(Insert Facing Page 30)
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TABLE 403.3

MINIMUM VENTILATION AIR

People Outdoor Area Outdoor
Airflow Rate in Airflow Rate in Exhaust Airflow
Breathing Zone Breathing Zone Ra Default Occupant Rate
Occupancy Classification cfm/person Cfm/ft® Density #/1000 ft? cfm/ft?
Correctional facilities
Cells
w/o plumbing fixtures 5 0.12 25 -
with plumbing fixtures 5 0.12 25 1.0
Dining halls (see food and -- - -- -
beverage service
Guard stations 5 0.06 15 -
Day room 5 0.06 30 --
Booking/waiting 7.5 0.06 50 --
Dry cleaners, laundries
Coin-operated dry cleaner 15 - 20 -
Coin-operated laundries 7.5 0.06 20 -
Commercial dry cleaner 30 - 30 -
Commercial laundry 25 - 10 -
Storage, pick up 7.5 0.12 30 --
Education
Art classrooms 10 0.18 20 0.7
Auditoriums 5 0.06 150 --
Classrooms (ages 5-8) 10 0.12 25 -
Classrooms (ages 9 plus) 10 0.12 35 -
Computer lab 10 0.12 25 -
Corridors - - - 0.25
Day care (through age 4) 10 0.18 25 -
Lecture classroom 7.5 0.06 65 --
Lecture hall (fixed seats) 7.5 0.06 150 -
Locker/dressing rooms -- -- -- --
Media center 10 0.12 25 --
Multi-use assembly 7.5 0.06 100 --
Music/theater/dance 10 0.06 35 --
Science laboratories 10 0.18 25 1.0
Smoking Ioungesb 60 - 70 -
Sports locker rooms -- -- -- 0.5
Wood/metal shops 10 0.18 20 0.5
Food and beverage service
Bars, cocktail lounges 7.5 0.18 100 -
Cafeteria, fast food 7.5 0.18 100 --
Dining rooms 7.5 0.18 70 -
Kitchens (cooking)” - -- - 0.7
Hospitals, nursing and
convalescent homes
Autopsy rooms” - - - 0.5
Medical procedure rooms 15 - 20 -
Operating rooms 30 - 20 -
Patient rooms 25 - 10 -
Physical therapy 15 -- 20 --
Recovery and ICU 15 -- 20 --
Hotels, motels, resorts and
dormitories
Multipurpose assembly 5 0.06 120 -
Bathrooms/toilet--private - - - 25/50
Bedroom/living room 5 0.06 10 -
Conference/meeting 5 0.06 50 -
Dormitory sleeping areas 5 0.06 20 -
Gambling casinos 7.5 0.18 120 -
Kitchens - - - 25/100f
Lobbies 7.5 0.06 30 --

(Insert Facing Page 31)

(Continued)
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TABLE 403.3—continued
MINIMUM VENTILATION RATES

Washington State Amendments

Offices
Conference rooms 5 0.06 50 -
Office spaces 5 0.06 5 --
Reception areas 60 0.18 30 --
Telephone/data entry 5 -- 60 --
Main entry lobbies 5 0.06 10 --
Private dwellings, single and
multiple
Garages, common for multiple -- -- -- 0.75
units®
Garages, separate for each - -- - 100 cfm per car
dwelling
Kitchens” - - - 25/100
Living areas® See Tables 403.8.5.1 -- Based on the number of --
and 403.8.5.2 bedrooms: first bedroom: 2;
each additional bedroom: 1
Toilet rooms bathrooms and -- - - 25/50°
laundry areas'
Public spaces
Corridors - 0.06 - --
Elevator car - -- - 1.0
Shower room (per shower head) . - . 50/20' ||
Smoking lounges® 60 - 70 -
Toilet rooms--public - - - 50/70° ||
Places of religious worship 5 0.06 120 --
Courtrooms 5 0.06 70 --
Legislative chambers 5 0.06 50 --
Libraries 5 0.12 10 --
Museums (children’s) 7.5 0.12 40 --
Museums/galleries 7.5 0.06 40 --
Retail stores, sales floors and
showroom floors
Sales (except as below) 7.5 0.12 15 --
Dressing rooms -- -- -- 0.25
Mall common areas 7.5 0.06 40 --
Shipping and receiving -- 0.12 -- --
Smoking lounges 60 - 70 -
Storage rooms -- 0.12 -- --
Warehouses (see storage) -- -- -- --
Specialty shops
Automotive motor-fuel- - -- - 15
dispensing stations”
Barber 7.5 0.06 25 0.5
Beauty and nail salons™” 20 0.12 25 0.6
Embalming room® - - - 2.0
Pet shops (animal areas)® 7.5 0.18 10 0.9
Supermarkets 7.5 0.06 8 --
Sports and amusement
Disco/dance floors 20 0.06 100 --
Bowling alleys (seating areas) 10 0.12 40 --
Game arcades 7.5 0.18 20 --
Ice arenas, without combustion - 0.30 -- 0.5
engines
Gym, stadium arena (play area) - 0.30 - --
Spectator areas 75 0.06 150 --
Swimming pools (pool and deck -- 0.48 -- --
area)
Health club/aerobics room 20 0.06 40 --
Health club/weight room 20 0.06 10 --
(Continued)

Effective July 1, 2010
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TABLE 403.3—continued
MINIMUM VENTILATION RATES

Storage
Repair garages, enclosed -- - -- 0.75
parking garage™®
Warehouses -- 0.06 -- --
Theaters
Auditoriums (see education) -- - -- -
Lobbies 5 0.06 150 -
Stages, studios 10 0.06 70 --
Ticket booths 5 0.06 60 --
Transportation
Platforms 7.5 0.06 100 --
Transportation waiting 7.5 0.06 100 --
Workrooms
Bank vaults/safe deposit 5 0.06 5 -
Darkrooms -- -- -- 1.0
Copy, printing rooms 5 0.06 4 0.5
Meat processing® 15 - 10 -
Pharmacy (prep area) 5 0.18 10 -
Photo studios 5 0.12 10 -
Computer (without printing) 5 0.06 4 --

For SI: 1 cubic foot per minute = 0.0004719m%s,

a0 o

=-h

1 ton =908 kg,
1 cubic foot/minutes/square foot = 0.00508 m®/(sem?), °C = [(°F)-32]/1.8,
1 square foot — 0.0929 m?,

Based upon net occupiable floor area.

Mechanical exhaust required and the recirculation of air from such spaces is prohibited (see Section 403.2.1, Item 3).

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

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

Rates are per water closet or urinal. The higher rate shall be provided where periods of heavy use are expected to occur, such as toilets in
theaters, schools and sports facilities. The lower rate shall be permitted where periods of heavy use are not expected.

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 where the exhaust system is designed to operate continuously during normal hours of use.
Reserved.

For nail salons, the required exhaust rate shall include ventilation tables or other systems that capture the contaminants and odors at their
source and are capable of exhausting a minimum of 50 cfm per station.

A laundry area within a kitchen or bathroom is not required to have source specific exhaust. Where there are doors that separate the
laundry area from the kitchen or bathroom, the door shall be louvered.

(Insert Facing Page 33)
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403.8 Ventilation systems for Group R occupancies.
Each dwelling unit or guest room shall be equipped with
source specific and whole house ventilation systems and
shall comply with Sections 403.8.1 through 403.8.11. All
public corridors and other than Group R occupied spaces
that support the Group R occupancy shall meet the
ventilation requirements of Section 402 or Sections 403.1 to
403.7.

403.8.1 Minimum ventilation performance. Ventilation
systems shall be designed and installed to satisfy the
ventilation requirements of Table 403.3 or Table 403.8.1.

403.8.2 Control and operation.

1. Location of controls. Controls for all ventilation
systems shall be readily accessible by the occupant.

2. Instructions. Operating instructions for whole house
ventilation systems shall be provided to the occupant by

the installer of the system.
(See page 35a)

(Insert Facing Page 35)

404.4 Automobile repair facilities. In buildings used for
the repair of automobiles, each repair stall shall be equipped
with an exhaust extension duct, extending to the outside of
the building. Exhaust extension duct over 10 feet in length
shall mechanically exhaust at least 300 cfm. Connecting
offices and waiting rooms shall be supplied with conditioned
air under positive pressure.

TABLE 403.8.1
VENTILATION RATES FOR ALL GROUP R
PRIVATE DWELLINGS, SINGLE AND MULTIPLE
(Continuously Operating Systems)

Floor Area Bedrooms®

(ft%) 0-1 2-3 4-5 6-7 >7
<1500 30 45 60 75 90
1501 - 3000 45 60 75 90 105
3001 - 4500 60 75 90 105 120
4501 - 6000 75 90 105 120 135
6001 - 7500 90 105 120 135 150
>7500 105 120 135 150 165

Yentilation rates in table are minimum outdoor airflow rates
measured in cfm.

Effective July 1, 2010




3. Source specific ventilation systems. Source specific
ventilation systems shall be controlled by manual
switches, dehumidistats, timers, or other approved
means.

4. Continuous whole house ventilation systems.
Continuous whole house ventilation systems shall
operate continuously. Exhaust fans, forced-air system
fans, or supply fans shall be equipped with "fan on" as
override controls. Controls shall be capable of operating
the ventilation system without energizing other energy-
consuming appliances. A label shall be affixed to the
controls that reads "Whole House Ventilation (see
operating instructions)."

5. Intermittent whole house ventilation systems.
Intermittent whole house ventilation systems shall
comply with the following:

5.1 They shall be capable of operating intermittently
and continuously.

5.2 They shall have controls capable of operating the
exhaust fans, forced-air system fans, or supply fans
without energizing other energy-consuming
appliances.

5.3 The ventilation rate shall be adjusted according to
the exception in Section 403.8.5.1.

5.4 The system shall be designed so that it can operate
automatically based on the type of control timer
installed.

5.5 The intermittent mechanical ventilation system shall
operate at least one hour out of every twelve.

5.6 The system shall have a manual control and
automatic control, such as a 24-hour clock timer.

5.7 At the time of final inspection, the automatic control
shall be set to operate the whole house fan
according to the schedule used to calculate the
whole house fan sizing.

5.8 A label shall be affixed to the control that reads
"Whole House Ventilation (see operating
instructions).”

403.8.3 Outdoor air intake locations. Outdoor air intakes
shall be classified as either operable openings or mechanical
air intakes and shall be located per the following criteria.
The intake locations for operable openings and mechanical
air intakes shall comply with the following:

1. Openings for mechanical air intakes shall comply
with Section 401.4. Operable openings shall comply
with Section 401.4 items 2 and 4 only.

2. Intake openings shall not be located closer than 10
feet from an appliance vent outlet unless such vent
outlet is 3 feet above the outdoor air inlet. The vent
shall be permitted to be closer if specifically allowed
by Chapter 8 or by the International Fuel Gas Code.

3. Intake openings shall be located where they will not
pick up objectionable odors, fumes, or flammable
vapors.

4. Intake openings shall be located where they will not
take air from a hazardous or unsanitary location.

Effective July 1, 2010
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5. Intake openings shall be located where they will not
take air from a room or space having a fuel-burning
appliance.

6. Intake openings shall not be located closer than 10
feet from a vent opening of a plumbing drainage
system unless the vent opening is at least 3 feet above
the air inlet.

7. Intake openings shall not be located where they will
take air from an attic, crawl space, or garage.

403.8.4 Source specific ventilation requirements. Source
specific exhaust ventilation systems shall exhaust at least the
volume of air required for exhaust in Table 403.3. Exhaust
shall be provided in each kitchen, bathroom, water closet,
laundry area, indoor swimming pool, spa, and other room
where water vapor or cooking odor is produced.

403.8.4.1 Source specific exhaust systems. Exhaust
systems shall be designed and installed to meet all of the
criteria below:

1. Source specific exhaust shall be discharged outdoors.
2. Exhaust outlets shall comply with Section 501.2.

3. Pressure equalization shall comply with Section
501.3.

4. Exhaust ducts in systems which are designed to
operate intermittently shall be equipped with back-
draft dampers.

5. All exhaust ducts in unconditioned spaces shall be
insulated to a minimum of R-4.

6. Terminal outlet elements shall have at least the
equivalent net free area of the ductwork.

7. Terminal outlet elements shall be screened or
otherwise protected as required by Section 501.2.2.

8. Exhaust fans in separate dwelling units or guest
rooms shall not share common exhaust ducts unless
the system is engineered for this operation.

9. Where permitted by Chapter 5, multiple source
specific exhaust ducts may be combined. If more than
one of the exhaust fans in a dwelling unit or guest
room shares a common exhaust duct then each
exhaust fan shall be equipped with a back-draft
damper to prevent the recirculation of exhaust air
from one room to another room via the exhaust
ducting system.

403.8.4.2 Source specific exhaust fans. Exhaust fan
construction and sizing shall meet the following criteria.

1. Exhaust fans shall be tested and rated in accordance
with the airflow and sound rating procedures of the
Home Ventilating Institute (HV1 915, HVI Loudness
Testing and Rating Procedure, HVI 916, HVI
Airflow Test Procedure, and HVI 920, HVI Product
Performance Certification Procedure).

EXCEPTION: Where a range hood or down draft
exhaust fan is used for source specific exhaust for a
kitchen, the device is not required to be rated per these

standards.
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2. Installation of the system or equipment shall be
carried out in accordance with manufacturers'
installation instructions.

3. Fan airflow rating and duct system shall be designed
and installed to deliver at least the exhaust airflow
required by Table 403.3. 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.

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 403.8.4.2.

2. Where a range hood or down draft exhaust fan is
used to satisfy the source specific ventilation
requirements for kitchens, the range hood or down
draft exhaust shall not be less than 100 cfm at 0.10
in. w.g.

403.8.5 Whole house ventilation requirements. Each
dwelling unit or guest room shall be equipped with one of
the following four types of mechanical whole house

403.8.5.1 Outdoor air. Outdoor air shall be distributed to
each habitable space.

Where outdoor air supply intakes are separated from
exhaust vents 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 or Table 403.8.1.

EXCEPTION: Intermittently operating ventilation systems:
The mechanical system shall have controls for intermittent
operation per Section 403.8.2 and shall supply at least the
volume of outdoor air required for intermittent operation
based on the combination of its delivered capacity (from
Table 403.3 or Table 403.8.1), its ventilation effectiveness
(from Table 403.8.5.1) and its daily fractional operation time
(from Table 403.8.5.1) using the formula:

Qf = Qr/(e)

ventilation systems: A system using exhaust fans (see Where: )
Section 403.8.6); a system integrated with forced-air Qf = Outdoor air flow rate
systems (see Section 403.8.7); a system using supply fans Q= ngg'it)'on air requirement (from Table 403.3 or
(see .Se(_:tlon 403.8.8); ora h_eat or energy recovery € = Ventilation effectiveness (from Table 403.8.1)
ventilation system (see Section 403.8.9). f = Fractional operation time (from Table 403.8.5.1)
TABLE 403.8.4.2
PRESCRIPTIVE EXHAUST DUCT SIZING
Minimum Maximum Minimum Maximum .
Fg g; ier?(t:i((jesc\f/vm at Flex Length Smooth Length NIIE{JIIEIOTVIQT
) 0. Diameter in Feet Diameter in Feet

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

LFor each additional elbow, subtract 10 feet from length.

%Flex ducts of this diameter are not permitted with fans of this size.
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VENTILATION EFFECTIVENESS FOR
INTERMITTENT FANS
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TABLE 403.8.5.2

PRESCRIPTIVE SUPPLY FAN DUCT SIZING

Supply Fan Tested CFM at 0.40” w.g.

Daily Fractional Ventilation
Operation Time, f Effectiveness, €
f<35% 0.33
35% <£<60% 0.50
60% < £<80% 0.75

80%<f 1.0

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 locations 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 balance
dampers or other devices.

3. Outdoor air ducts, for dedicated or central systems

shall be provided with motorized dampers.
EXCEPTION: Outdoor air ducts at heat or energy
ventilation systems are not required to have motorized
dampers.

4. 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 deliver at least the outdoor airflow required by
Section 403.8.5.1. 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.

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.

6. Whole house ventilation controls for continuous and
intermittent operation shall be provided at both the
forced-air fan and the motorized damper.

Effective July 1, 2010

Specified Minimum Minimum
Volume from Smooth Duct Flexible Duct
Table 408.1 Diameter Diameter

50-90 cfm 4 inch 5inch
90-150 cfm 5 inch 6 inch
150-120 cfm 6 inch 7 inch
250-400 cfm 7 inch 8 inch

403.8.6 Whole house ventilation with exhaust fan
systems. This section establishes minimum requirements
for mechanical whole house ventilation systems using
exhaust fans.

403.8.6.1 Outdoor air. Exhaust fan only ventilation
systems shall provide outdoor air through one of the
following methods:

1. Outdoor air may be drawn through air inlets installed
in exterior walls or windows. For interior spaces
without openings to the outdoor, air inlets cannot be
used unless a transfer fan is provided in compliance
with Section 403.8.6.1 Item 3. The air inlets shall
comply with all of the following:

a. Inlets shall have controllable, secure openings
and shall be designed to not compromise the
thermal properties of the building envelope.

b. Inlets shall be accessible to occupants.

C. Inlets shall be screened or otherwise protected
from entry by insects, leaves, or other material.

d. Inlets shall provide not less than 4 square inches
of net free area of opening for each 10 cfm of
outdoor air required in Table 403.3 or Table
403.8.1.

€. Any inlet or combination of inlets which
provide 10 cfm at 10 Pascals as determined by
the Home Ventilation Institute Air Flow Test
Standard (HVI1 901 (November 1996)) are
deemed equivalent to 4 square inches of net free
area.

f. Each occupiable space shall have a minimum of
one air inlet that has a minimum of 4 square
inches of net free area.

2. Inhigh-rise buildings, outdoor air may be drawn in
through operable windows, doors, louvers or other
operable openings to the outdoors. Exterior spaces
shall have a minimum openable area of 4 percent of
the total floor area being ventilated. Doors exiting to
a corridor, court or public way shall not be used to
provide outdoor air. For interior spaces without
openings to the outdoors, the opening to the adjoining
room shall be unobstructed and shall have an area of
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not less than 8 percent of the floor area of the interior
room or space, but not less than 25 square feet. The
operable openings shall comply with the following:

a. Openings shall be controllable, securable, and
shall be designed to not compromise the
thermal properties of the building envelope.

b. Openings shall be accessible to occupants.

3. For interior spaces, in buildings with air inlets in
accordance with Section 403.8.6.1 Item 1 or in high-
rise building without operable openings in
accordance with Section 403.8.6.1 Item 2 shall have a
whole house transfer fan 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 Section 403.8.2.

403.8.6.2 Outside air intake locations. All outside air
intake opening types described in Section 403.8.6.1 shall be

classified operable openings and shall not be classified as

mechanical air intakes. The intake locations shall
comply with Section 403.8.3.

403.8.6.3 Whole house exhaust system. Whole house
exhaust system shall be designed and installed to meet all of
the applicable criteria below:

1. Whole house ventilation exhaust shall be discharged
outdoors.

2. Exhaust outlets shall comply with Section 501.2.

3. Exhaust ducts in systems which are designed to
operate intermittently shall be equipped with back-
draft dampers.

4. All exhaust ducts in unconditioned spaces shall be
insulated to a minimum of R-4.5. Terminal outlet
elements shall have at least the equivalent net free
area of the ductwork.

5.  Terminal outlet elements shall be screened or
otherwise protected as required by Section 501.2.2.

6. One of the required source specific exhaust fans for
the laundry room or bathroom may be designated as
the whole house exhaust fan.

7. Exhaust fans in separate dwelling units or guest
rooms shall not share common exhaust ducts unless
the system is engineered for this operation.

8.  Where permitted by Chapter 5 whole house exhaust
ducts may be combined with other source specific
exhaust ducts. If more than one of the exhaust fans in
a dwelling unit or guest room shares a common
exhaust duct then each exhaust fan shall be equipped
with a back-draft damper to prevent the recirculation
of exhaust air from one room to another room via the
exhaust ducting system.
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403.8.6.4 Whole house exhaust and transfer fans.
Exhaust fan construction and sizing shall meet the following
criteria.

1. Exhaust and transfer fans shall be tested and rated in
accordance with the airflow and sound rating
procedures of the Home Ventilating Institute (HVI
915, HVI Loudness Testing and Rating Procedure,
HVI1 916, HVI Airflow Test Procedure, and HVI 920,
HVI Product Performance Certification Procedure).

2. Installation of system or equipment shall be carried
out in accordance with manufacturers' design
requirements and installation instructions.

3. Fanairflow rating and duct system shall be designed
and installed to deliver at least the outdoor airflow
required by Table 403.3 or Table 403.8.1. 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.

EXCEPTION: An 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.

403.8.6.5 Fan noise. Whole house exhaust and transfer fans
located 4 feet or less from the interior grille shall have a
sone rating of 1.0 or less measured at 0.10 inches water
gauge. Manufacturer's noise ratings shall be determined as
per HVI 915. Remotely mounted fans shall be acoustically
isolated from the structural elements of the building and
from attached ductwork using insulated flexible duct or
other approved material.

403.8.7 Whole house ventilation integrated with forced-
air systems. This section establishes minimum
requirements for mechanical whole house ventilation
systems using forced-air system fans.

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 guest room 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 guest rooms shall supply
outdoor air to the return side of the forced air system
fan.

403.8.7.2 Whole house forced-air system. Where outdoor
air is provided to each habitable dwelling unit or guest room
by a forced-air system, the outdoor air duct shall be
connected to the return air stream at a point within 4 feet
upstream of the forced-air unit. It shall not be connected
directly to the forced-air unit cabinet in order to prevent
thermal shock to the heat exchanger. At a minimum,
filtration of the outdoor air shall be provided at the forced-
air unit. The filter shall be accessible for regular
maintenance and replacement. The filter shall have a
Minimum Efficiency Rating Value (MERV) of at least 6.
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403.8.8 Whole house ventilation with supply fan systems.
This section establishes minimum requirements for
mechanical whole house ventilation 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 guest room shall supply outdoor
air to a supply fan; or

2. A central outdoor air supply fan system shall distribute
unconditioned or conditioned air to multiple dwelling
units or guest rooms.

403.8.8.2 Whole house supply system. Where outdoor air
is provided to each habitable dwelling unit or guest room 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 6.

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 energy
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 methods:

1. A dedicated outdoor air louver and outdoor air duct for
each dwelling unit or guest room 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 guest rooms.

403.8.9.2 Whole house heat recovery ventilator system.
Where outdoor air is provided to each habitable dwelling
unit or guest room 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
Efficiency 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.

403.8.10 Source specific exhaust ventilation and whole
house ventilation alternate performance or design
requirements. In lieu of complying with Sections 403.8.4
or 403.8.5 compliance with the section shall be
demonstrated through engineering calculations by an
engineer licensed to practice in the state of Washington or
by performance testing. Documentation of calculations or
performance test results shall be submitted to and approved
by the building official. Performance testing shall be
conducted in accordance with approved test methods.

Effective July 1, 2010
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403.8.11 Alternate systems. When approved by the code
official, systems designed in accordance with ASHRAE

Standard 62.2-2007 shall be permitted.
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501.2 Exhaust Discharge. The air removed by every
mechanical exhaust system shall be discharged outdoors at a
point where it will not cause a nuisance and not less than the
distances specified in Section 501.2.1. The air shall be
discharged to a location from which it cannot again be
readily drawn in by a ventilation system. Air shall not be
exhausted into an attic or crawlspace.

Exceptions: 1. Whole-house cooling fans shall be
permitted to discharge into the attic space of dwelling units
having private attics.

2. Commercial cooking recirculating systems.

501.2.1 Location of Exhaust Outlet. 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 exterior walls and roofs;
30 feet (9144 mm) from combustible walls and operable
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 duct exhaust other than
enclosed parking garage and transformer vault
exhaust: 3 feet (914 mm) from property lines, 3 feet (914
mm) from operable openings into the building for all
occupancies other that Group U, and 10 feet (3048 mm)
from a mechanical air intake.

EXCEPTIONS: 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 | 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 design flood level.

(Insert Facing Page 37)

For enclosed parking garage exhaust system outlets

and transformer vault exhaust system outlets: 10

feet (3048 mm) from property lines which separate one

lot from another; 10 feet (3048 mm) from operable

openings into buildings; 10 feet (3048 mm) above

adjoining grade.

For elevator machinery rooms in enclosed or open

parking garages: Exhaust outlets may discharge air

directly into the parking garage.

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, 506.4 and 506.5.

7.3 Dust stock and refuse conveying systems, Section
511.

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.
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504.6.4.1 Specified length. The maximum length of the
exhaust duct shall be 35 feet (10668 mm) from the
connection to the transition duct from the dryer to the outlet
terminal. Where fittings are used, the maximum length of the
exhaust duct shall be reduced in accordance with Table
504.6.4.1.

The maximum length of the duct may be increased in an
engineered exhaust system when a listed and labeled exhaust
booster fan is installed in accordance with the
manufacturer’s installation instructions.

(Insert Facing Page 45)
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505.1 Domestic systems. Where domestic range hoods and
domestic appliances equipped with downdraft exhaust are
located within dwelling units, such hoods and appliances
shall discharge to the outdoors through sheet metal ducts
constructed of galvanized steel, stainless steel, aluminum or
copper. Such ducts shall have smooth inner walls and shall
be air tight and equipped with a backdraft damper. Domestic
range hood duct systems shall not be combined with other
environmental air exhaust systems.

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

EXCEPTIONS:

1. Where installed in accordance with the manufacturer's
installation instructions and where mechanical ventilation
is otherwise provided in accordance with Chapter 4, listed
and labeled ductless range hoods shall not be required to
discharge to the outdoors.

2. Ducts for domestic kitchen cooking appliances equipped
with downdraft exhaust systems shall be permitted to be
constructed of Schedule 40 PVC pipe and fittings
provided that the installation complies with all of the
following:

2.1. The duct shall be installed under a concrete slab
poured on grade.

2.2. The underfloor trench in which the duct is installed
shall be completely backfilled with sand or gravel.

2.3. The PVC duct shall extend not more than 1 inch (25
mm) above the indoor concrete floor surface.

2.4. The PVC duct shall extend not more than 1 inch (25
mm) above grade outside of the building.

2.5. The PVC ducts shall be solvent cemented.

Effective July 1, 2010
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506.3.9 Grease duct cleanout location, spacing and
installation.

506.3.9.1 Grease duct horizontal cleanout. Cleanouts
located on horizontal sections of ducts shall be spaced not
more than 20 feet (6096 mm) apart. The cleanouts shall be
located on the side of the duct with the opening not less than
1 1/2 inches (38 mm) above the bottom of the duct, and not
less than 1 inch (25 mm) below the top of the duct. The
opening minimum dimensions shall be 12 inches (305 mm)
on each side. Where the dimensions of the side of the duct
prohibit the cleanout installation prescribed herein, the
openings shall be on the top of the duct or the bottom of the
duct. Where located on the top of the duct, the opening
edges shall be a minimum of 1 inch (25 mm) from the edges
of the duct. Where located in the bottom of the duct,
cleanout openings shall be designed to provide internal
damming around the opening, shall be provided with
gasketing to preclude grease leakage, shall provide for
drainage of grease down the duct around the dam and shall

Effective July 1, 2010
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be approved for the application. Where the dimensions of
the sides, top or bottom of the duct preclude the installation
of the prescribed minimum-size cleanout opening, the
cleanout shall be located on the duct face that affords the
largest opening dimension and shall be installed with the
opening edges at the prescribed distances from the duct
edges as previously set forth in this section.

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.
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507.2.1 Type | hoods. Type | hoods shall be installed where
cooking appliances produce grease or smoke. Type | hoods
shall be installed over medium-duty, heavy-duty and extra-
heavy-duty cooking appliances. Type | hoods shall be
installed over light-duty cooking appliances that produce
grease or smoke.

I EXCEPTION: A Type | hood shall not be required in an R-2

type occupancy with not more than 16 residents.
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601.2 Air movement in egress elements. Corridors
shall not serve as supply, return, exhaust, relief or
ventilation air ducts.

Exceptions:

1. Use of acorridor 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 1,000 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 subject to the

following:
6.1 The air supplied to the corridor is 100% 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 high-rise buildings, the supply fan
will automatically shut off upon activation of
corridor smoke detectors which shall be spaced
at no more than 30 feet (9144 mm) on center
along the corridor, or

6.4 For high-rise buildings, corridor smoke detector
activation will close required smoke/fire dampers
at the supply inlet to the corridor at the floor
receiving the alarm.
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603.5.1 Gypsum ducts. The use of gypsum boards to form
air shafts (ducts) shall be limited to return air systems where
the air temperatures do not exceed 125°F (52°C) and the
gypsum board surface temperature is maintained above the
airstream dew-point temperature. Air ducts formed by
gypsum boards shall not be incorporated in air-handling
systems utilizing evaporative coolers.
EXCEPTION: In other than Group I-2 occupancies, gypsum
boards may be used for ducts that are only used for stairwell
or elevator pressurization supply air. The gypsum duct shall
not attach directly to the equipment.
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606.2.2 Common supply and return air systems. Where
multiple air-handling systems share common supply or
return air ducts or plenums with a combined design capacity
greater than 2,000 cfm (0.9 m*/s), the return air system shall
be provided with smoke detectors in accordance with
Section 606.2.1.
EXCEPTION: Individual smoke detectors shall not be
required for each fan-powered terminal unit, provided that
such units do not have an individual design capacity greater
than 2,000 cfm (0.9 m%/s) and will be shut down by activation
of one of the following:
1. Smoke detectors required by Sections 606.2.1 and
606.2.3.
2. An approved area smoke detector system located in the
return air plenum serving such units.
3. An area smoke detector system as prescribed in the
exception to Section 606.2.1.
In all cases, the smoke detectors shall comply with
Sections 606.4 and 606.4.1.

The shut down of fan-powered terminal units may be
performed by a building automation system upon activation
of smoke detection as described in Section 606.2.2,
Exception Items 1, 2, or 3. The building automation system
is not required to be listed as a smoke control system and is
not required to comply with UL Standard 864: Standard for
Control Units and Accessories for Fire Alarm Systems.
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Sections 1003 through 1011 are not adopted.

Pressure Vessels and Boilers are regulated by Chapter 70.79
RCW.
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ASHRAE

American Society of Heating, Refrigerating
and Air-conditioning Engineers, Inc.

1791 Tulie Circle, NE

Atlanta, GA 30329

Standard Referenced
Reference in code
Number Title section number
ASHRAE-2005 ASHRAE Fundamentals HandbooK-2005 ............cccoeiiiirmiinineescsree e 603.2
15-2004 Safety Standards for Refrigeration SYStEMS.........coceieiiiiiieiiiirere e 1101.6, 1108.1
34-2004 Designation and Safety Classification of Refrigerants............... ... 202,1102.2.1, 1103.1
62.1-2004 Ventilation for Acceptable INndoor Air QUAIILY .........ooeiiiiiiiiiiiieree s 403.3.2.3.2
| 62.2-2007 Ventilation and Acceptable Indoor Air Quality in Low-Rise Residential Buildings 403.8.11

(Insert Facing Page 113)

Effective July 1, 2010
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2009 International Fuel Gas Code

WAC 51-52-21000 — International Fuel Gas Code

101.2 Scope. This code shall apply to the installation of fuel
gas piping systems, fuel gas utilization equipment, gaseous
hydrogen systems and regulated accessories in accordance
with Section 101.2.1 through 101.2.5.

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 2008 Edition of NFPA 58 (Liquefied Petroleum
Gas Code) and the 2009 Edition of ANSI Z223.1/NFPA 54
(National Fuel Gas Code).

(Insert Facing Page 1 of IFGC)

Effective July 1, 2010


























































































































































































































































































































































































































































































ignated pressure drop of 0.5-inch w.c. (125 Pa) using the
branch length method. The gas to be used has 0.60 specific
gravity and a heating value of 1,000 Btulft® (37.5 MJ/m?).

Solution:

(1) Thelength of pipe and CSST from thepoint ofdelivery
to the retrofit appliance (barbecue) at the end of Sec-
tion G is 40 feet (12 192 mm), A + B + G.

(2) Use this branch length to size Section G.

(3) Assume the CSST manufacturer has tubing sizes or
EHDs of 13, 18,23 and 30.

(4) Using the row marked 40 feet (12 192 mm) in Table
402.4(13), Section G, supplying 40 cfh (1.13 m%hr) for
the barbecue requires EHD 18 CSST.

(5) Thesizing of SectionsA, B, F andE must be checked to
ensure adequate gas carrying capacity since an appli-
ance has been added to thepiping system (see A. 7.1 for

details).
Barbecue
40 cth
2]
Section G
NTL Section A Section B Section C
b
Section E
Section F
Section D
Water
heater
Furnace 30 cfh 88
80 cfh Range/oven
75 cfth
Length of runs: Key:
A=15ft E=5ft X valve
F=10ft G "
C=15ft G::15ft as meter
D=20ft
FIGURE A.7.4

PIPING PLAN SHOWING A MODIFICATION
TO EXISTING PIPING SYSTEM

A.7.5 Example 5: Calculating pressure drops due to tem-
perature changes. A testpiping systemisinstalled on awarm
autumn afternoon when the temperature is 70°F (21°C). In
accordance with local custom, the new piping system is sub-
jectedtoanair pressuretest at 20 psig (138 kPa). Overnight, the
temperature drops and when the inspector shows up first thing
in the morning the temperature is 40°F (4°C).

If the volume of the piping system is unchanged, then the
formulabased on Boyle'sand Charles' law for determining the
new pressure at areduced temperature is as follows:

T, _A
T2 I32
where:

T, = Initia temperature, absolute (T, + 459)
T,= Final temperature, absolute (T, + 459)
P, = Initial pressure, psia(P; + 14.7)

2009 INTERNATIONAL FUEL GAS CODE®
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P,= Final pressure, psia (P, + 14.7)

(70+459)  (20+14.7)
(40+459) (P, +147)
529 347

499 (P, +147)

529

P, +147) x - =347
P, L 499

(P +14.7) = 347
2 1060

P, =32.7 - 147
P, =18psig

Therefore, the gauge could be expected to register 18 psig
(124 kPa) when the ambient temperature is 40°F (4°C).

A7.6 Example®6: Pressuredrop per 100 feet of pipe method.
Using the layout shown in Figure A.7.1 and = pressure
drop, inw.c. (27.7 in. H,0 = 1psi), proceed as follows:

(1) Lengthto A = 20 feet, with 35,000 Btu/hl.

For 17,-inch pipe,
inw.c.

(2) Lengthto B = 15 feet, with 75,000 Btu/hr.
For s/,-inchpipe,
inw.c.

(3) Section 1= 10feet, with 110,000 Btu/hl. Herethereisa
choice:

= 2feet/ nfet x 0.3 inChw.c. = 0.06

= 15feet/100feetx 0.3 inchw.c. = 0.045

For linchpipe:
W.C.

= 10feat/;pfetx 0.2 iNchw.c.= 0.021in

For s/,-inch pipe: AH = 10 feet/ o fet x [0.5 inch w.c. +

(110,000 Btu/hr-104,000 Btu/hr)/(147,000 Btu/hr-104,000 Brwh) X (1.0 inches
w.c. - 05inchw.c)] = 0.1 x 0.57 inch 0.06 inch
W.C.

Note that the pressure drop between 104,000 Btu/hr
and 147,000 Btu/hr has been interpolated as 110,000
Btu/hr.

(4) Section2= 20feet, with 135,000 Btu/hr. Herethereisa
choice:

For I-inch pipe: AH = 20feet;ofet x [0.2 inchw.c. +
(4,000Bwih/c27 0008w x 0.1inchw.c.)] = 0.05 inchw.c.)]

For si,-inch pipe: AH = 20 et/ feet x 1.0 inchw.c. = 0.2
inchw.c.)

Note that the pressure drop between 121,000 Btu/hr
and 148,000 Btu/hr has been interpolated as 135,000
Btu/hr, butinterpolationfor the pipe (trivialfor
104,000 Btu/hr to 147,000 Btu/hr) was not used.

(5) Section 3=230feet, with 245,000 Btu/hr. Herethereisa
choice:
For I-inchpipe:
inchw.c.

= ofeet/pfet x 1.0INChesw.c. = 0.3

147
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For 1% ,-inch pipe: AH = 3o feet/o et X 0.2 inch w.c. =
0.06 inchw.c.

Note that interpolation for these options is ignored
since the table values are close to the 245,000 Btulhr
carried by that section.

The total pressure drop is the sum of the section
approaching A, Sections 1 and 3, or either of the fol-
lowing, depending onwhether an absolute minimum s
needed or the larger drop can be accommodated.

Minimum pressure drop to farthest appliance:

AH = 0.06 inchw.c. +0.02 inchw.c. + 0.06 inchw.c. =
0.14 inch w.c.

Larger pressure drop to the farthest appliance:

AH = 0.06 inchw.c. +0.06 inchw.c. + 0.3 inchw.c. =
0.42 inch w.c.

Notice that Section 2 and the run to B do not enter into
this calculation, providedthat the appliances havesim-
ilar input pressure requirements.

For Sl units; 1 Btu/hr = 0.293 W, 1 cubic foot = 0.028
m3, 1foot = 0.305 m, 1inchw.c. = 249 Pa

2009 INTERNATIONAL FUEL GAS CODE®
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SIZING OF VENTING SYSTEMS SERVING APPLIANCES EQUIPPED
WITH DRAFT HOODS, CATEGORY | APPLIANCES, AND
APPLIANCES LISTED FOR USE WITH TYPE B VENTS

(This appendix is informative and is not part of the code.)

EXAMPLES USING SINGLE
APPLIANCE VENTING TABLES

Example 1: Single draft-hood-equipped appliance.

Aninstaler has a 120,000 British thermal unit (Btu) per hour
input appliance with a 5-inch-diameter draft hood outlet that
needs to be vented into a 10-foot-high Type B vent system.
What size vent should be used assuming (a) a5-foot lateral sin-
gle-wall metal vent connector is used with two 90-degree
elbows, or (b) a5-foot lateral single-wall metal vent connector
is used with three 90-degree elbows in the vent system?

Solution:

Table 504.2(2) should be used to solve this problem, because sin-
gle-wall metal vent connectorsare being used withaTypeB vent.

(@ Read down the first columnin Table 504.2(2) until the
row associated with a 10-foot height and 5-foot lateral
is found. Read across this row until a vent capacity
greater than 120,000 Btu per hour is located in the

VENT CAP—=1

TYPE B DOUBLE-WALL--
GAS VENT

For SI:  1foot = 304.8 mm, 1 British thermal unit per hour = 0.2931 W.

Table 504.2(1) is used when sizing Type B double-wall gas vent connected
directly to the appliance.

Note: The appliance may be either Category | draft hood equipped or mn-as-
sisted type.

FIGURE B-1
TYPE B DOUBLE-WALL VENT SYSTEM SERVING A SINGLE
APPLIANCE WITH A TYPE B DOUBLE-WALL VENT

2009 INTERNATIONAL FUEL GAS CODE®

shaded columns labeled "NAT Max" for draft-hood-
equipped appliances. In this case, a 5-inch-diameter
vent has acapacity of 122,000 Btu per hour and may be
used for this application.

(b) Ifthree 90-degree elbows are used in the vent system,
then the maximum vent capacity listed in the tables
must be reduced by 10 percent (see Section 504.2.3 for
single appliance vents). This implies that the 5-inch-
diameter vent has an adjusted capacity of only 110,000
Btu per hour. In this case, the vent system must be
increased to 6 inches in diameter (see calculations
below).

122,000 (.90) = 110,000 for 5-inch vent

From Table 504.2(2), Select 6-inch vent

186,000 (.90) = 167,000; This is greater than the
required 120,000. Therefore, use a 6-inch vent and
connector where three elbows are used.

VENT CAP —={

TYPE B DOUBLE-WALL -
GAS VENT

SINGLE-WALL VENT-|
CONNECTOR

=

For SI:  1foot = 304.8 mm, 1British thermal unit per hour = 0.2931W.
Table 504.2(2) is used when sizing a single-wall metal vent connector
attached to a Type B double-wall gas vent.

Note: The appliance may be either Category | draft hood equipped or mn-as-
sisted type.

FIGURE B-2
TYPE B DOUBLE-WALL VENT SYSTEM SERVING
A SINGLE APPLIANCE WITH A SINGLE-WALL
METAL VENT CONNECTOR
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TILE-LINED MASONRY_|
CHIMNEY

I L I
1
[ T
TYPE B COUBLE-WALL—= 0
GAS VENT USED AS
CONNECTOR
A (]

Table 504.2(3) is used when sizing a Type B double-wall gas vent connector
attached to atile-lined masonry chimney.

Note: "A" is the equivalent cross-sectional area of the tile liner.

Note: The appliance may be either Category | draft hood equipped or fan-as-
sisted type.

FIGURE B-3
VENT SYSTEM SERVING A SINGLE APPLIANCE
WITH A MASONRY CHIMNEY OF TYPE B
DOUBLE-WALL VENT CONNECTOR

TILE-LINED MASONRY _
CIIMJEY
— L
I
’ !
D
SINGLE-WALL VENT--
CONNECTOR
\ - |-
A

Table 504.2(4) is used when sizing a single-wall vent connector attached to a
tile-lined masonry chimney.

Note: "A" is the equivalent cross-sectional area of the tile liner.
Note: The appliance may be either Category | draft hood equipped or fan-as-
sisted type.

FIGURE B-4
VENT SYSTEM SERVING A SINGLE APPLIANCE
USING A MASONRY CHIMNEY AND A
SINGLE-WALL METAL VENT CONNECTOR
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—=—VENT CAP

Asbestos cement Type B or single-wall metal vent serving a single draft-
hood-equipped appliance [see Table 504.2(5)].

FIGURE B-5
ASBESTOS CEMENT TYPE B OR SINGLE-WALL
METAL VENT SYSTEM SERVING A SINGLE
DRAFT-HOOD-EQUIPPED APPLIANCE

}=- VENT CAP

(0]

TYPE B DOUBLE-WALL
COMMON VENT

CONNECTOR
RISE "R"

TYPE B DOUBLE-WALL
GAS VENT USED AS
CONNECTORS

Table 504.3(1) is used when sizing Type B double-wall vent connectors
attached to a Type B double-wall common vent.

Note: Each appliance may be either Category | draft hood equipped or fan-
assisted type.

FIGURE B-6
VENT SYSTEM SERVING TWO OR MORE APPLIANCES
WITH TYPE B DOUBLE-WALL VENT AND TYPE B
DOUBLE-WALL VENT CONNECTOR

2009 INTERNATIONAL FUEL GAS CODE®



VENT CAP

D

TYPE B DOUBLE-WALL
COMMON VENT

I
D

CONNECTOR
RISE"R"

SINGLE-WALL VENT
CONNECTORS

Table 504.3(2) is used when sizing single-wall vent connectors attached to a
Type B double-wall common vent.

Note: Each appliance may be either Category | draft hood equipped or fan-
assisted type.

FIGURE B-7
VENT SYSTEM SERVING TWO OR MORE APPLIANCES
WITH TYPE B DOUBLE-WALL VENT AND
SINGLE-WALL METAL VENT CONNECTORS

|=—TILE-LINED MASONRY
CHIMNEY
-[A[
TYPE B DOUBLE-WALL
H GAS VENT USED AS
CONNECTORS
i
T
D
CONNECTOR
RISE "R"
o]

R

Table 504.3(3) is used when sizing Type B double-wall vent connectors
attached to atile-lined masonry chimney.

Note: "A" is the equivalent cross-sectional area of the tile liner.
Note: Each appliance may be either Category | draft hood equipped or fan-
assisted type.

FIGURE B-8
MASONRY CHIMNEY SERVING TWO OR MORE APPLIANCES
WITH TYPE B DOUBLE-WALL VENT CONNECTOR

2009 INTERNATIONAL FUEL GAS CODE®
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TILE-LINED MASONRY
CHIMNEY
Al
H  SINGLE-WALL VENT
CONNECTOR
1 CONNECTOR
RISE "R"

Table 504.3(4) is used when sizing single-wall metal vent connectors
attached to atile-lined masonry chimney.

Note: "A" is the equivalent cross-sectional area of the tile liner.
Note: Each appliance may be either Category | draft hood equipped or fan-
assisted type.

FIGURE B-9
MASONRY CHIMNEY SERVING TWO OR MORE APPLIANCES
WITH SINGLE-WALL METAL VENT CONNECTORS

[ T=—VENTCAP

SEE SECTION

504.3.5 |_O

Asbestos cement Type B or single-wall metal pipe vent serving two or more
draft-hood-equipped appliances [see Table 504.3(5)].

FIGURE B-10
ASBESTOS CEMENT TYPE B OR SINGLE-WALL
METAL VENT SYSTEM SERVING TWO OR MORE
DRAFT-HOOD-EQUIPPED APPLIANCES
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, |
MANIFOLD GOMMON L
VENT CONNECTOR i

R, CONNECTORS —=- g
4 ENEEEEEEEEEEE
2

Example: Manifolded Common Vent Connector Lw shall be no greater than
18 times the common vent connector manifold inside diameter; i.e., a4-inch
(102 mm) inside diameter common vent connector manifold shall not exceed

72 inches (1829 mm) in length (see Section 504.3.4).

Note: Thisis an illustration of a typical manifolded vent connector. Differ-
ent appliance, vent connector, or common vent types are possible. Consult

Section 502.3.

FIGURE 8-11

USE OF MANIFOLD COMMON VENT CONNECTOR

[ J=—VENTCAP

SEE SECTION
504.3.5 —

0

COMMON VENT

OFFSET
D

CONNECTORS

Example: Offset Common Vent

Note: Thisisan illustration of atypical offset vent. Different appliance, vent

connector, or vent types are possible. Consult Sections 504.2 and 504.3.
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FIGURE 8-12
USE OF OFFSET COMMON VENT

TEE

VENT CONNECTOR—, ~—TFF SAMF SI7F AS

; ! S=GMENT ABOVE

‘COMMON YENT SIZE BASED
ON ALL INPUTS CN"CRING THIS
SEGMENT,AND AVAILAB_E

TCTAL HEIGHT
"AVAILABLE TOTAL HEIGHT

“H" EQUALS RISE PLUS
LISIANCE BE IWEEN |EES

‘TOTALINPUT —48M8 =
TEE SAME
SIZE AS
SEGMENT
ABOVE
RISE
“—INCREASE VENT
CONNECTOR SIZE
IF NECESSARY
BTUH
IN2UT OTHER INPUTS
FROM BELOW
T77I7777 77777,

Vent connector size depends on:

e Input
* Rise
e Availabletotal
» Table 504.3(1)

Common vent size depends on:
» Combined inputs
 Available total height “H”

height “H”  Table 504.3(1) common vent

connectors

FIGURE 8-13

MULTISTORY GAS VENT DESIGN PROCEDURE

FOR EACH SEGMENT OF SYSTEM

USE INIIVIDUAL

VENT FOR
TOP FLOOR
APPLIANCE IF
CONNECTOR
RECUIREMEN

RISE OF TOTAL Il
IICIGIIT CANNaT 11

BE MET

USEVENT

CONNECTOR TABLE
t

TOP FLOOR
APPLANCE

THIRD FLOOR
APPLIANCE

USEVENT.

LISTED CAP

T FOR 11

USC AVAILAISL[ TOTAL HCIGHT 't
TOP FLOOR APPLIANCE ANO
COMBINE INPUT OF /ILL /IPPUIIN
ON CDMMON VENT

1 1 AVAILABLE TOTAL
1 HEIGIIT FOR TOP
|1 TLOOR APPLIANC]

THIRD INTERCONNECTION "EE
RISFl AVAILABLE TOTAL HEIGHT ANC

THIRD-FLOOR APPLIANG= AND
COMBINED INPUT OF THREE
APPLIANCES (IF TOP FLOOR
APPLIANCE IS NOT CONNECTE
“lEAS JRED TOTAL HEIGHT TO
VENT TOPj

AVAILADLE TOTAL
—t 4 HEICHT FOR
THIRD FLOOR
APPLIANCE

I_ = SECONO INTERCONNECTION T
TABLE RISE

USE AVAILABLE TOTAL HEIGHT

AVA LABLE 101AL
SECOND-FLOOR APPLIANCE Al

3 HEIGHT FOR
— SECOND-FLOCR CSQAEISH\:;DE:EAT INPUT OF TW-
APPLIANCE APPLIANCES

SECOND-FLOOR—4 2

APPLIANCE

FIRST-FLOOR
APPLIANCE

- !)

T -

CONNECTOR TABLE E R F
R

DESIGN VENT CGNNECTOR FOR FIR:
FLOOR APPLIANCE AS AN INDIVIDUA
VENT 0F THIS TOTA_ HEIGHT FOR IN
OF :IRST FLOOR APPLIANCE

AE::L"—i»TEE WITH CAP OPTIONAL

*EACH INTERCONNECTICN TEE IS SAME SIZE AS THE
SEGMENT OF COMMON VENT DIRECTLY ABOVE

—t 1

Principles of design of multistory vents using vent connector and common

vent design tables (

see Sections 504.3.11 through 504.3.17).

FIGURE 8-14
MULTISTORY VENT SYSTEMS
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T

TYPE B DOUBLE-WALL —=4
GAS VENT

10 ft

ELBOW

\ SINGLE WALL
CONNECTOR

DRAFT HOOD EQUIPPED APPLIANCE
120,000 BTU/H INPUT

For SI: 1 foot = 304.8 mm, 1British thermal unit per hour = 0.2931 W.

FIGURE 8-15 (EXAMPLE 1)
SINGLE DRAFT-HOOD-EQUIPPED APPLIANCE

Example 2: Single fan-assisted appliance.

An installer has an 80,000 Btu per hour input fan-assisted
appliancethat must beinstalled using 10 feet of lateral connec-
tor attached to a 30-foot-high Type B vent. Two 90-degree
elbows are needed for the installation. Can asingle-wall metal
vent connector be used for this application?

Solution:

Table 504.2(2) refers to the use of single-wall metal vent con-
nectorswith Type B vent. Inthe first column find the row asso-
ciated with a 30-foot height and a 10-foot lateral. Read across
this row, looking at the FAN Min and FAN Max columns, to
find that a 3-inch-diameter single-wall metal vent connector is
not recommended. Moving to the next larger size single wall
connector (4 inches), note that a 4-inch-diameter single-wall
metal connector has arecommended minimum vent capacity of
91,000 Btu per hour and a recommended maximum vent
capacity of 144,000 Btu per hour. The 80,000 Btu per hour fan-
assisted appliance is outside this range, so the conclusion is
that a single-wall metal vent connector cannot be used to vent
this appliance using 10 feet of lateral for the connector.

However, if the 80,000 Btu per hour input appliance could
be moved to within 5 feet of the vertical vent, then a4-inch sin-
gle-wall metal connector could be used to vent the appliance.
Table 504.2(2) shows the acceptable range of vent capacities
for a4-inch vent with 5 feet of lateral to be between 72,000 Btu
per hour and 157,000 Btu per hour.

2009 INTERNATIONAL FUEL GAS CODE®
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T

TYPE-B DOUBLE-WALL
GAS VENT

30 FT

10 FT LATE W |—| |
I :VENT CONNECTOR

FAN ASSISTED APPLIANCE
80,000 BTU/H INPUT

For SI:  1foot = 304.8 mm, 1British thermal unit per hour = 0.2931 W.

FIGURE 8-16 (EXAMPLE 2)
SINGLE FAN-ASSISTED APPLIANCE

| f the appliance cannot be moved closer to the vertical vent,
then Type B vent could be used as the connector material. In
this case, Table 504.2(1) shows that for a 30-foot-high vent
with 10 feet of lateral, the acceptable range of vent capacities
for a4-inch-diameter vent attached to afan-assisted appliance
is between 37,000 Btu per hour and 150,000 Btu per hour.

Example 3: Interpolating between table values.

Aninstaller has an 80,000 Btu per hour input appliance with a
4-inch-diameter draft hood outlet that needs to be vented into a
12-foot-high Type B vent. The vent connector has a5-foot lat-
erallength and is also Type B. Can this appliance be vented
using a4-inch-diameter vent?

Solution:

Table 504.2(1) isused in the case of an all Type B vent system.
However, sincethereis no entry in Table 504.2(1) for aheight
of 12 feet, interpolation must be used. Read down the 4-inch
diameter NAT Max column to the row associated with 10-foot
height and 5-foot lateral to find the capacity value of 77,000
Btu per hour. Read further down to the 15-foot height, 5-foot
lateral row to find the capacity value of 87,000 Btu per hour.
The difference between the 15-foot height capacity value and
the 10-foot height capacity value is 10,000 Btu per hour. The
capacity for avent systemwith a 12-foot height is equal to the
capacity for a 10-foot height plus /5 of the difference between
the 10-foot and 15-foot height values, or 77,000 +2/5(10,000) =
81,000 Btu per hour. Therefore, a4-inch-diameter vent may be
used in the installation.
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EXAMPLESUSING COMMON VENTING TABLES

Example 4 Common venting two draft-hood-equipped
appliances.

A 35,000 Btu per hour water heater is to be common vented
with a 150,000 Btu per hour furnace using acommon vent with
atotal height of 30 feet. The connector rise is 2 feet for the
water heater with ahorizontal length of 4 feet. The connector
rise for the furnace is 3 feet with ahorizontal length of 8 feet.
Assume single-wall metal connectorswill beusedwith Type B
vent. What size connectors and combined vent should be used
in this installation?

Solution:

Table 504.3(2) should be used to size single-wall metal vent
connectors attached to Type B vertical vents. In the vent con-
nector capacity portion of Table 504.3(2), find the row associ-
ated with a 30-foot vent height. For a 2-foot rise on the vent
connector for the water heater, read the shaded columns for
draft-hood-equipped appliances to find that a 3-inch-diameter
vent connector has a capacity of 37,000 Btu per hour. There-
fore, a 3-inch single-wall metal vent connector may be used
withthewater heater. For adraft-hood-equipped furnace with a
3-foot rise, read acrossthe appropriate row to find that a5-inch-
diameter vent connector has a maximum capacity of 120,000
Btu per hour (which istoo small for the furnace) and a 6-inch-
diameter vent connector has a maximum vent capacity of
172,000 Btu per hour. Therefore, a 6-inch-diameter vent con-
nector should be used with the 150,000 Btu per hour furnace.
Since both vent connector horizontal lengths are less than the
maximum lengths listed in Section 504.3.2, the table values
may be used without adjustments.

COMBINED CAPACITY
35,000 + 150,000 =185,000 BTU/H

TYPE B DOUSLE-WAL
GAS VENT

SINGLE WALL
CCNNECTORS

]

DRAFT HOOD-EQJIPMENT
FURNACE
150,000 BTUJH INPUT

2FT

DRAFT HOOD-EQUIPPED
WATER HEATER
35,000 BTU/H INPUT

FIGURE B-17 (EXAMPLE 4)
COMMON VENTING TWO DRAFT-
HOOD-EQUIPPED APPLIANCES
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Inthe common vent capacity portion of Table 504.3(2), find
the row associated with a 30-foot vent height and read over to
the NAT + NAT portion of the 6-inch-diameter columntofind a
maximum combined capacity of 257,000 Btu per hour. Since
the two appliances total only 185,000 Btu per hour, a 6-inch
common vent may be used.

Example 5a: Common venting a draft-hood-equipped
water heater with afan-assisted furnaceinto a TypeB vent.

In this case, a 35,000 Btu per hour input draft-hood-
equipped water heater with a4-inch-diameter draft hood outl et,
2 feet of connector rise, and 4 feet of horizontal lengthisto be
common vented with a 100,000 Btu per hour fan-assisted fur-
nacewith a4-inch-diameter flue collar, 3 feet of connector rise,
and 6 feet of horizontal length. The common vent consists of a
30-foot height of Type B vent. What are therecommended vent
diameters for each connector and the common vent? The
installer would like to use a single-wall metal vent connector.

Solution: - [Table 504.3(2)]

Water Heater Vent Connector Diameter. Since the water heater
vent connector horizontal length of 4 feet isless than the maxi-
mum value listed in Section 504.3.2, the venting table values
may be used without adjustments. Using the Vent Connector
Capacity portion of Table 504.3(2), read down the Total Vent
Height (H) column to 30 feet and read across the 2-foot Con-
nector Rise (R) row to the first Btu per hour rating in the NAT
Max column that is equal to or greater than the water heater
input rating. The table showsthat a 3-inch vent connector has a
maximum input rating of 37,000 Btu per hour. Although thisis
greater than the water heater input rating, a 3-inch vent connec-
tor is prohibited by Section 504.3.21. A 4-inch vent connector

—

TYPE B DOUBLE-WALL
GAS VENT

COMBINED CAPACITY
35,00 + 100,000 =135,000 BTUH

o=r

1 SINGLE-WALL
GCNNECTORS

FAN-ASSISTED WATER HEATER

FURNACE
35,000 BTUIH
100,000 BIUH INPUT
INPUI

FIGURE B-18 (EXAMPLE 5A)
COMMON VENTING A DRAFT HOOD WITH A FAN-ASSISTED
FURNACE INTO A TYPE B DOUBLE-WALL COMMON VENT
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has amaximuminput rating of 67,000 Btu per hour and is equal
to the draft hood outlet diameter. A 4-inch vent connector is
selected. Since the water heater is equipped with adraft hood,
there are no minimum input rating restrictions.

Furnace Vent Connector Diameter. Using the Vent Connec-
tor Capacity portion of Table 504.3(2), read down the Total
Vent Height (H) column to 30 feet and across the 3-foot Con-
nector Rise (R) row. Since the furnace has afan-assisted com-
bustion system, find the first FAN Max column with aBtu per
hour rating greater than the furnace input rating. The 4-inch
vent connector has amaximum input rating of 119,000 Btu per
hour and a minimum input rating of 85,000 Btu per hour. The
100,000 Btu per hour furnace in this example falls within this
range, so a4-inch connector isadequate. Sincethefurnace vent
connector horizontal length of 6 feet does not exceed the maxi-
mum value listed in Section 504.3.2, the venting table values
may be used without adjustment. If the furnace had an input
rating of 80,000 Btu per hour, then a Type B vent connector
[see Table 504.3(1)] would be needed in order to meet the mini-
mum capacity limit.

Common Vent Diameter. Thetotal input to the common vent
is 135,000 Btu per hour. Using the Common Vent Capacity
portion of Table 504.3(2), read down the Total Vent Height (H)
column to 30 feet and across this row to find the smallest vent
diameter inthe FAN + NAT column that has a Btu per hour rat-
ing equal to or greater than 135,000 Btu per hour. The 4-inch
common vent has acapacity of 132,000 Btu per hour and the 5-
inch common vent has a capacity of 202,000 Btu per hour.
Therefore, the 5-inch common vent should be used in this
example.

Summary. In this example, the installer may use a 4-inch-
diameter, single-wall metal vent connector for the water heater
and a4-inch-diameter, single-wall metal vent connector for the
furnace. The common vent should be a5-inch-diameter Type B
vent.

Example 5b: Common venting into a masonry chimney.

Inthis case, the water heater and fan-assisted furnace of Exam-
ple 5aare to be common vented into a clay tile-lined masonry
chimney with a 30-foot height. The chimney is not exposed to
the outdoorsbel ow theroofline. Theinternal dimensions of the
clay tile liner are nominally 8 inches by 12 inches. Assuming
the same vent connector heights, laterals, and materials found
in Example 5a what are the recommended vent connector
diameters, and is this an acceptable installation?

Solution:

Table 504.3(4) is used to size common venting installations
involving single-wall connectors into masonry chimneys.

Water Heater Vent Connector Diameter. Using Table
504.3(4), Vent Connector Capacity, read down the Total Vent
Height (H) column to 30 feet, and read across the 2-foot Con-
nector Rise (R) row to the first Btu per hour rating in the NAT
Max column that is equal to or greater than the water heater
input rating. The table showsthat a3-inch vent connector has a
maximum input of only 31,000 Btu per hour while a 4-inch
vent connector has amaximum input of 57,000 Btu per hour. A
4-inch vent connector must therefore be used.
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Furnace Vent Connector Diameter. Using the Vent Connec-
tor Capacity portion of Table 504.3(4), read down the Total
Vent Height (H) column to 30 feet and across the 3-foot Con-
nector Rise (R) row. Since the furnace has afan-assisted com-
bustion system, find the first FAN Max column with aBtu per
hour rating greater than the furnace input rating. The 4-inch
vent connector has amaximum input rating of 127,000 Btu per
hour and a minimum input rating of 95,000 Btu per hour. The
100,000 Btu per hour furnace in this example fals within this
range, so a4-inch connector is adequate.

Masonry Chimney. From Table B-1, the equivalent areafor a
nominal liner size of 8 inches by 12 inches is 63.6 square
inches. Using Table 504.3(4), Common Vent Capacity, read
down the FAN + NAT column under the Minimum Internal
Area of Chimney value of 63 to the row for 30-foot height to
find a capacity value of 739,000 Btu per hour. The combined
input rating of the furnace and water heater, 135,000 Btu per
hour, is less than the table value, so thisis an acceptable instal-
lation.

Section 504.3.17 requires the common vent area to be no
greater than seven times the smallest listed appliance catego-
rized vent area, flue collar area, or draft hood outlet area. Both
appliances in this installation have 4-inch-diameter outlets.
From Table B-1, the equivalent areafor an inside diameter of 4
inches is 12.2 sguare inches. Seven times 12.2 equals 85.4,
whichisgreater than 63.6, so this configurationis acceptable.

Example 5¢c. Common venting into an exterior masonry
chimney.

Inthis case, the water heater and fan-assisted furnace of Exam-
ples 5a and 5b are to be common vented into an exterior
masonry chimney. The chimney height, clay tile liner dimen-
sions, and vent connector heightsand lateralsare the sameasin
Example 5b. This system is being installed in Charlotte, North
Carolina. Does this exterior masonry chimney need to be
relined? If so, what corrugated metallic liner size is recom-
mended? What vent connector diameters are recommended?

Solution:

According to Section 504.3.20, Type B vent connectors are
required to be used with exterior masonry chimneys. Use Table
504.3(7) to size FAN+NAT common venting installations
involving Type-B double wall connectors into exterior
masonry chimneys.

The local 99-percent winter design temperature needed to
use Table 504.3(7) canbe found inthe ASHRAE Handbook of
Fundamentals. For Charlotte, North Carolina, this design tem-
perature is 19°F.

Chimney Liner Requirement. As in Example 5b, use the 63
square inch Internal Area columns for this size clay tile liner.
Read down the 63 sgquareinch column of Table 504.3(7a) to the
30-foot height row to find that the combined appliance maxi-
mum input is 747,000 Btu per hour. The combined input rating
of the appliances in this installation, 135,000 Btu per hour, is
|lessthan the maximumvalue, so thiscriterionissatisfied. Table
504.3(7b), at a 19°F design temperature, and at the same vent
height and internal area used above, shows that the minimum
allowable input rating of a space-heating appliance is 470,000
Btu per hour. The furnace input rating of 100,000 Btu per hour
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is less than this minimum value. So this criterion is not satis-
fied, and an alternative venting design needs to be used, such as
a Type B vent shown in Example 5aor a listed chimney liner
system shown in the remainder of the example.

According to Section504.3.19, Table504.3(1) or 504.3(2) is
used for sizing corrugated metallic liners in masonry chim-
neys, with the maximum common vent capacities reduced by
20 percent. This example will be continued assuming Type B
vent connectors.

Water Heater Vent Connector Diameter. Using Table
504.3(1), Vent Connector Capacity, read down the Total Vent
Height (H) column to 30 feet, and read across the 2-foot Con-
nector Rise (R) row to thefirst Btu/hratinginthe NAT Max col-
umnthat isequal to or greater than the water heater input rating.
The table shows that a 3-inch vent connector has a maximum
capacity of 39,000 Btu/h. Although this rating is greater than
the water heater input rating, a3-inchvent connector is prohib-
ited by Section 504.3.21. A 4-inch vent connector has a maxi-
mum input rating of 70,000 Btu/h and is equal to the draft hood
outlet diameter. A 4-inch vent connector is selected.

Furnace Vent Connector Diameter. Using Table 504.3(1),
Vent Connector Capacity, read down the Vent Height (H) col-
umn to 30 feet, and read across the 3-foot Connector Rise (R)
row to thefirst Btuper hour rating inthe FAN Max column that
isequal to or greater than the furnace input rating. The 100,000
Btuper hour furnace inthis examplefalswithinthisrange, soa
4-inch connector is adequate.

Chimney Liner Diameter. The total input to the common
vent is 135,000 Btu per hour. Using the Common Vent Capac-
ity Portion of Table 504.3(1), read down the Vent Height (H)
column to 30 feet and across this row to find the smallest vent
diameter inthe FAN+NAT column that has a Btu per hour rat-
ing greater than 135,000 Btu per hour. The 4-inch common
vent has acapacity of 138,000 Btuper hour. Reducing the max-
imum capacity by 20 percent (Section 504.3.19) results in a
maxi mum capacity for a4-inch corrugated liner of 110,000 Btu
per hour, less than the total input of 135,000 Btu per hour. So a
larger liner is needed. The 5-inch common vent capacity listed
inTable504.3(1) is210,000 Btu per hour, and after reducing by
20 percent is 168,000 Btu per hour. Therefore, a 5-inch corru-
gated metal liner should be used in this example.

Single-Wall Connectors. Once it has been established that
relining the chimney is necessary, Type B double-wall vent
connectorsare not specifically required. Thisexample couldbe
redone using Table 504.3(2) for single-wall vent connectors.
For this case, the vent connector and liner diameters would be
the same asfound abovewith Type B double-wall connectors.
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TABLE B-1
MASONRY CHIMNEY LINER DIMENSIONS

WITH CIRCULAR EQUIVALENTsa

INSIDE
DIAMETER OR
INSIDE EQUIVALENT EQUIVALENT
NOMINAL LINER | DIMENSIONS OF DIAMETER AREA
SIZE (inches) LINER (inches) (inches) (square inches)
4 122
5 19.6
Ax8 21,x 61,
6 28.3
7 38.3
74 427
8x8 63,x 63/,
8 50.3
9 63.6
8x 12 6%, x 10%,
10 785
104 833
12x 12 93,x 93/,
u 95
11.8 1075
12x 16 9%, x 13%, 12 113.0
14 153.9
145 162.9
16 x 16 13%,x 13%,
15 176.7
16.2 206.1
16 x 20 13x 17
18 254.4
18.2 260.2
20x20 1631, x 16%,
20 314.1
20.1 3142
20x24 16Y, x 20Y,
22 380.1
221 380.1
24x24 20%,x 20Y,
24 452.3
24x28 20%, x 20%, 24.1 456.2
26.4 5433
28 x28 24%, x 24%,
27 572.5
27.9 607
30x 30 25%,x 25,
30 706.8
309 749.9
30x 36 25%,x 31/,
33 855.3
344 9294
36 x 36 31/, x 31/,
36 1017.9
For SI:  1inch = 25.4 mm, 1square inch = 645.16m?

a Where liner sizes differ dimensionally from those shown in Table B-1,
equivalent diameters may be determined from published tables for square
and rectangul ar ducts of equival ent carrying capacity or by other engineering

methods.
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APPENDIX C (IFGS)

EXIT TERMINALS OF MECHANICAL DRAFT AND

DIRECT-VENT VENTING SYSTEMS

(This appendix is informative and is not part of the code.)

.- MECHANICAL DRAFT
/ VENT TERMINAL
[SEE SECTION 503.8, ITEM 1]
~r
¢ ~
t MECHANICAL DRAFT
[ . VENT TERMINAL
jON i /1 [SEE SECTION 5038, ITEM 2L
X 7o, ¥ |
DIRECT-VENT TERMINAL CLEARANCE - n - o \1 -
MINIMUM CLEARANCE, C 'Q’b 4 ft. min., / B M0 (b
L s %
INPUT (BTU/HR) CLEARANCE (IN.) ;/);,}7 ~ 3 ft. min.
10,000 OR LESS 6 o, a % |
10,001 TO 50,000 9 VA .
OVER 50,000 12 , - PR
[SEE SECTION 503.8, ITEM 3] &

For SI:

‘- FORCED-AIR INLET

linch = 25.4 mm, 1foot = 304.8 mm, 1 British thermal unit per hour = 0.2931 W.

APPENDIX C

EXIT TERMINALS OF MECHANICAL DRAFT AND DIRECT-VENT VENTING SYSTEMS
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APPENDIX D (IFGS)

RECOMMENDED PROCEDURE FOR SAFETY INSPECTION OF AN
EXISTING APPLIANCE INSTALLATION

(This appendix is informative and is not part of the code.)

The following procedure isintended as aguide to aid in deter-
mining that an appliance is properly installed and is in a safe
condition for continuing use.

This procedure is intended for cental furnace and boiler
installations and may not be applicable to al installations.

(@ This procedure should be performed prior to any
attempt at modification of theappliance or oftheinstal-
lation.

If it is determined that there is a condition that could
result in unsafe operation, shut off the appliance and
advise the owner of the unsafe condition. The follow-
ing steps should be followed in making the safety
inspection:

(b)

1

Conduct a check for gas leakage. (See Section
406.6)

Visually inspect the venting system for proper
size and horizontal pitch and determine there is
no blockage or restriction, leakage, corrosion
and other deficiencies that could cause an unsafe
condition.

Shut of f dl gasto the appliance and shut of f any
other fuel-gas-burning appliance within the
sameroom. Usethe shutoff valvein the supply
line to each appliance.

Inspect burners and crossovers for blockage and
corrosion.

Furnace installations: Inspect the heat
exchanger for cracks, openings or excessive cor-
rOSion.

Boiler installations: Inspect for evidence of
water or combustion product leaks.

Close dl building doors and windows and dl
doors between the space in which the appliance
is located and other spaces of the building that
can be closed. Turn on any clothes dryers. Turn
on any exhaust fans, such as range hoods and
bathroom exhausts, so they will operate at maxi-
mum speed. Do not operate a summer exhaust
fan. Closejireplacedampers. If, after completing
Steps 8 through 13, it is believed sufficient com-
bustion air is not available, refer to Section 304
of this code.

Placethe appliance being inspected in operation.
Follow the lighting instructions. Adjust the
thermostat so appliance will operate continu-
ously.
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9.

10.

11.

13

14.

16.

Determinethat the pilot, where provided, isburn-
ing properly and that the main burner ignition is
satisfactory by interrupting and reestablishing
the electrical supply to the appliance in any con-
venient manner. If the appliance is equipped
with a continuous pilot, test al pilot safety
devices to determine if they are operating prop-
erly by extinguishing the pilot when the main
burner is off and determining, after 3 minutes,
that the main burner gas does not flow upon acall
for heat. If the appliance is not provided with a
pilot, test for proper operation of the ignition sys-
tem in accordance with the appliance manufac-
turer's lighting and operating instructions.

Visually determine that the main burner gas is
burning properly (i.e., no floating, lifting or
flashback). Adjust the primary air shutters as
required. |f the appliance is equipped with high
and low flame controlling or flame modulation,
check for proper main burner operation at low
flame.

Test for spillage at the draft hood relief opening
after 5 minutes of main burner operation. Usethe
flame of amatch or candle or smoke.

Turn on al other fuel-gas-burning appliances
within the sameroom so they will operate at their
full inputs. Follow lighting instructions for
each appliance.

Repeat Steps 10 and |1 on the appliance being
inspected.

Return doors, windows, exhaust fans,jireplace
dampers and any other fuel-gas-burning appli-
ance to their previous conditions of use.

Furnaceinstallations: Check boththelimit con-
trol and the fan control for proper operation.
Limit control operation can be checked by block-
ingthecirculating air inlet or temporarily discon-
necting the electrical supply to the blower motor
and determining that the limit control acts to shut
off the main burner gas.

Boiler installations: Verify that the water
pumps arein operating condition. Test low water
cutoffs, automatic feed controls, pressure and
temperature limit controls and relief valves in
accordance with the manufacturer's recommen-
dations to determine that they are in operating
condition.
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A

ACCESS, APPLIANCES
General
Shutoffvalves
Wall furnaces, vented
AIR HEATERS, DIRECT-FIRED
Industrial
Venting
AIR, COMBUSTION
Defined
Requirements
AIR-CONDITIONING EQUIPMENT
Clearances

ALTERNATE MATERIALS AND
METHODS

APPLIANCES
Broilers for indoor use
Connections to building piping
Cooking

Decorative ................

Decorative vented

Domestic cooking

Electrical

General

Installation

Listing

Prohibited locations
Protection from vehicle impact

B

BENDS, PIPE
BOILERS
Existing installations
Listed
Prohibited locations
Unlisted
BUSHINGS

CENTRAL FURNACES
Clearances
Defined
Drain pans
Existing installation

CERTIFICATES
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INDEX

306

409.1.3,409.3.1,409.5

608.6
611, 612
611, 612

501.8

202
304
627
308.3

105.2

623.5
411
623

202, 303.3,
Table 503.4, 604

623.3

309

Chapter 6
Chapter 6
301.3

303.3, 623.2
303.4

405

Appendix D
631

303.3

632
403.10.4,404.3

308.4

202

307.5
Appendix D
104.7

CHIMNEYS Chapter 5
Alternate methods of sizing 503.5.5
Clearance reduction 308
Defined 202
Existing 501.15, 503.5.6.1
Masonry 501.3

CLEARANCE REDUCTION 308

CLEARANCES
Air-conditioning appliances 627.4
Boilers 308.4
Chimney 501.15.4
Clearance reduction 308
Vent connectors 503.10.5

CLOTHES DRYERS
Defined 202
Exhaust 614
General 613

CODE OFFICIAL
Defined 202
Duties and powers 104

COMBUSTION AIR
Combination indoor and outdoor 304.7
Defined 202
Ducts 304.11

Free area of openings 304.5.3.1, 304.5.3.2,
304.6.1,304.6.2,304.7,304.10

Fumes and gases 304.12
Indoor 304.5
Makeup air 304.4
Mechanical supply 304.9
Openings connecting spaces 304.5.3
Outdoor 304.6
COMPRESSED NATURAL GAS 413
CONCEALED PIPING 404.3
CONDENSATE DISPOSAL 307
CONTROLS
Boilers 631.2
Gas pressure regulators 410, 628.4
CONVERSION BURNERS 619
COOKING APPLIANCES 623
CORROSION PROTECTION 404.8
CREMATORIES 606
CUTTING, NOTCHING AND BORED HOLES 302.3

D

DAMPERS, VENT 503.14, 503.15,
504.2.1, 504.3.1
DECORATIVE APPLIANCES 602, 604
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INDEX

DECORATIVE SHROUDS

DEFINITIONS

DIRECT VENT APPLIANCES
Defined
Installation

DIVERSITY FACTOR

DRAFT HOODS

DUCT FURNACES

E

ELECTRICAL BONDING
ELECTRICAL CONNECTIONS
EXHAUST INTERLOCK
EXHAUST SYSTEMS

FEES
FLOOD HAZARD
FLOOR FURNACES
FURNACES
Central heating, clearance
Duct
Floor
Prohibited location
Vented wall

G
GARAGE, INSTALLATION

General requirements
Piping, use and handling
Testing

GROUNDING, ELECTRODE

H

HISTORIC BUILDINGS

HOT PLATES AND LAUNDRY
STOVES

ILLUMINATING APPLIANCES
INCINERATORS

INFRARED RADIANT HEATERS

INSPECTIONS
INSTALLATION, APPLIANCES
Garage

503.5.4, 503.6.4.1
Chapter 2

202

304.1, 503.2.3
402.2, Appendix A
202, 503.12
202,610

310
309.2
505.1.1

202, 503.2.1,
503.3.4, 505.1.1

106.5, 106.6
301.11
609

308.3, 308.4
610

609

303.3

608

305.3, 305.4,

305.5,305.9,305.10
GASEOUS HYDROGEN SYSTEMS

635, Chapter 7
703

704

705

309.1

102.6

501.8, 623.1

628

606, 607
411.3, 630
104.4, 107

305.3, 305.3.1, 305.3.2,

305.4,305.5,305.9,305.10

General

164

305

Listed and unlisted appliances 301 .3, 305.1
Specific appliances Chapter 6
K
KILNS 629
L
LIQUEFIED PETROLEUM GAS
Defined 202
Motor vehicle fuel-dispensing stations 412
Piping material 403.6.2, 403.11
Size of pipe or tUbing Appendix A
Storage 401.2
Systems 402.6.1
Thread compounds 403.9.3
LISTED AND LABELED APPLIANCES 301.3
LOG LIGHTERS 603
M
MANUFACTURED HOME CONNECTIONS 411
MATERIALS, DEFECTIVE
Repair 301.9
Workmanship and defects 403.7
METERS
Identification 401.7
Interconnections 401.6
Multiple installations 401 .7

MINIMUM SAFE PERFORMANCE,
VENT SYSTEMS 503.3, 503.3.1, 503.3.2

0]
OUTLET CLOSURES 404.13
Outlet location 404.14
OVERPRESSURE PROTECTION 416
OXYGEN DEPLETION SAFETY SYSTEM
Defined 202
Unvented room heaters 303.3(3),

303.3(4), 621.6

P
PIPE SIZING 402
PIPING
Bends 405
Bonding 310
Changes in direction 405
Concealed locations 404.3
Identification 401.5
Installation 404
Inspection 406
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Materials
Maximum pressure
Plastic

Prohibited penetrations
and locations

Purging

Sediment traps

Sizing

Support

Testing

Tracer wire
POOL HEATERS

POWERS AND DUTIES OF
THE CODE OFFICIAL

PRESSURE DROP
PROHIBITED INSTALLATIONS
Elevator shafts
Floor furnaces
Fuel-burning appliances
Piping in partitions
Plastic piping
Unvented room heater
PURGING

RADIANT HEATERS
RANGES, DOMESTIC
REFRIGERATORS
REGULATORS, PRESSURE
RISERS, ANODELESS
ROOFTOP INSTALLATIONS
ROOM HEATERS

Defined

Location

Unvented

Vented

S

SAFETY SHUTOFF DEVICES
Flame safeguard device
Unvented room heaters

SAUNA HEATERS

SCOPE

SCOPE AND ADMINISTRATION
Alternate materials and methods
Appeals
Certificates
Conflicts
Connection of utilities
Construction documents
Duties and powers of code official

2009 INTERNATIONAL FUEL GAS CODE®

403
402.6
404.15

404.1, 404.4
406.7

408.4

402

407, 415
406
404.15.3
617

104
402.5

301 .15
609.2

303.3

404.2
404.14.1
621.2, 621.4
406.7

630

623.3
501.8, 625
410, 628.4
403.6.1
306.5

202
303.3
621
622

602.2
621.6
615
101.2
Chapter 1
105.2
109
104.7
102.1
107.6
106.3.1
104

Fees

Inspections and testing
Liability

Modifications

Permits

Referenced codes and standards
Requirements not covered by code

Severability

Scope

Temporary equipment

Title

Violations and penalties
SEISMIC RESISTANCE
SERVICE SPACE
SPA HEATERS
STANDARDS
STRUCTURAL SAFETY
SUPPORTS, PIPING

T

TEMPORARY EQUIPMENT
TESTING
THIMBLE, VENT
THREADS
Damaged
Specifications
TOILETS, GAS-FIRED
TUBING JOINTS

UNIT HEATERS

UNLISTED BOILERS
UNSAFE CHIMNEYS
UNVENTED ROOM HEATERS

\Y
VALIDITY

VALVES, MULTIPLE HOUSE LINES

VALVES, SHUTOFF

INDEX

106.5, 106.6
104.4, 106.4, 107
103.4
105.1
106
102.8
102.9
1015
101.2
110

101 .1
108
301.12
306

617
Chapter 8
302
407,415

110
107
503.7.7,503.10.11

403.9.1
403.9
626
403.10.2

620
632
503.5.6.3
621

106.5.2
409.3
Appliances 409.5

VENTED DECORATIVE APPLIANCES 604

VENTED ROOM HEATERS
VENTED WALL FURNACES
VENTILATING HOODS
VENTS

Appliances not requiring vents

Caps

Direct vent

Exhaust hoods

Gas vent termination
General

622
608

503.2.1, 503.3.4, 505.1.1

501.8

503.6.6

503.2.3

505.1.1, 503.3.4
503.6.4

Chapter 5
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INDEX

Integral

Listed and labeled

Mechanical vent

Plastic pipe

Wall penetrations
VENT, SIZING

Category | appliances

Multi-appliance

Multistory

Single appliance
VIOLATIONS AND PENALTIES

w
WALL FURNACES, VENTED
WARM AIR FURNACES
WATER HEATERS
WIND RESISTANCE

166

505
502.1
505
503.4.1
503.16

502, 503, 504
504.3

504.3.13, 504.3.14,
504.3.15,504.3.16

504.2
108

608
618
624
301.10
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