Department of Reference Code(s):

Licenses and Inspections
CITY OF PHILADELPH

International Mechanical Code

FAQ:
What are the significant changes between the 2018 and 2021
International Mechanical Code (IMC)?

This document includes a summary of significant changes to the 2021 International
Mechanical Code (IMC) and includes the PA Uniform Construction Code Review and
Advisory Council (RAC) Report Amendments. This document also provides further
information for the identified code changes.

Disclaimer: This document shall be utilized as guidance only. The design
professional is responsible for reviewing the provisions of the International Codes,
associated reference Standards, and the directives of the PA Department of Labor
and Industry. The Department of Licenses and Inspections may only render a
decision in response to a formal application for a construction permit or
preliminary review.

Summary of changes between the 2018 and 2021 International Mechanical Code
(IMC):

(Iltems marked with an asterisk (*) are identified as major code changes)

Chapter 4

e Sections 401.2 / 403.1 - Mechanical Ventilation for Dwelling Units

e Sections 401.4 /501.3.1 - Intake Opening and Exhaust Outlet Locations*
e Table 403.3.1.1 - Recirculation of Mechanical Exhaust Prohibited

e Section 403.3.1.3 - Demand Controlled Ventilation*

e Section 403.3.2.1 - Outdoor Air for Dwelling Units

Chapter 5

e Section 502.20 - Manicure and Pedicure Station Exhaust System*
e Section 504.4.1 - Termination Location for Dryer Exhaust*

e Section 506.3.7 - Factory-Built Grease Duct Slope

e Section 507.1 - Smoker Ovens with Integral Exhaust

e Section 514.2 - Energy Recovery Ventilation Systems
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Chapter 6

e Section 602.2.1.8 - Pipe and Duct Insulation Within Plenums
e Section 607.5.2 - Duct Penetrations of Fire Barriers

e Section 607.5.5 - Subducts Penetrating Shaft Enclosures

e Sections 608.1 /403.3.1.5 -Ventilation Air Distribution

Chapter 8

e Section 801.21 - Blocked Vent Switch for Qil-Fired Appliances*

Chapter 9

e Section 905.1 - Wood-Burning Residential Hydronic Heaters
e Section 929 - Unvented Alcohol Fuel-Burning Decorative Appliances

Chapter 11

e Sections 1101 through 1108 - Ammonia Refrigeration Systems
e Section 1105.9 - Machinery Room Means of Egress
e Sections 1105 through 1110 - Refrigerant Piping*

PB_033_FAQ

Reference Code(s):

International Mechanical Code

Page 2 of 13



Department of Reference Code(s):

Licenses and Inspections Return Home
CITY OF PHILADELPHIA

International Mechanical Code

Summary of changes between the 2018 and 2021 International Mechanical Code
(IMC):

Chapter 4 (Ventilation Systems)

e Sections 401.2 / 403.1 clarifies where mechanical ventilation is required for dwelling units. These
changes make no distinction between R-2 buildings of 3 stories or less and R-2 buildings over 3 stories,
thereby eliminating multiple interpretations for mechanical ventilation requirements from previous
editions of the IMC.

401.2 Ventilation required.

Every occupied space shall be ventilated by natural means in accordance with Section 402 or by mechanical
means in accordance with Section 403. Dwelling units complying with the air leakage requirements of the
International Energy Conservation Code or ASHRAE 90.1 shall be ventilated by mechanical means in accordance
with Section 403. Ambulatory care facilities and Group I-2 occupancies shall be ventilated by mechanical means
in accordance with Section 407.

403.1 Ventilation system.

Mechanical ventilation shall be provided by a method of supply air and return or exhaust air except that
mechanical ventilation air requirements for Group R-2, R-3 and R-4 occupancies shall be provided by an exhaust
system, supply system or combination thereof. The amount of supply air shall be approximately equal to the
amount of return and exhaust air. The system shall not be prohibited from producing negative or positive
pressure. The system to convey ventilation air shall be designed and installed in accordance with Chapter 6.

e Sections 401.4 / 501.3.1 introduces allowance of factory-built combination exhaust and intake air fitting
use that does not require separation between the two openings, where installed per the manufacturer’s
installation instructions.

401.4 Intake opening location.

Air intake openings shall comply with all of the following

1. Intake openings shall be located not less than 10 feet (3048 mmi) from lot lines or buildings on the same lot.

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

3. Intake openings shall be located not less than 3 feet (914 mm) below contaminant sources where such sources are located within 10 feet (3048 mm)
of the opening. Separation is not required between intake air openings and living space exhaust air openings of an individual dwelling unit or sleeping
unit where an approved factory-built intake/exhaust combination termination fitting is used to separate the air streams in accordance with the
manufacturer's instructions.

4, Intake openings on structures in flood hazard areas shall be at or above the elevation required by Section 1612 of the International Building Code for
utilities and attendant equipment.

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

3. For all environmental air exhaust: 3 feet (914 mm) from property lines; 3 feet (914 mm) from operable openings into buildings for all occupancies
other than Group U; and 10 feet (3048 mm) from mechanical air intakes. Such exhaust shall not be considered hazardous or noxious, Separation is
not required between intake air openings and living space exhaust air openings of an individual dwelling unit or sleeping unit where an approved
factory-built intake/exhaust combination termination fitting is used 10 separate the air streams in accordance with the manufacturer's instructions.,
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e Table 403.3.1.1 clarifies footnotes to lessen the negative impact of recirculated exhaust air from spaces
such as bath and toilet rooms, shower rooms, locker rooms, and certain classrooms, shops and labs.
Footnote ‘g’ has been expanded to permit allowance of use of energy recovery ventilation units to be
installed in exhaust systems other than those for science laboratories.

TABLE 403.3.1.1 MINIMUM VENTILATION RATES

PEOPLE OUTDOOR AIRFLOW  AREA OUTDOOR AIRFLOW EXHAUST
OCCUPANCY OCCUPANT DENSITY #1000
CLASSIFICATION 28 RATE IN BREATHING ZONE, R,  RATE IN BREATHING ZONE,  AIRFLOW RATE
CFM/PERSON R,CFMWFT22 CFM/FT28

For SI: 1 cubic foot per minute = 0.0004719 m/s, 1 ton = 808 kg, 1 cubic foot per minute per square foot = 0.00508 m*(s - m?), *C = [(°F) — 32)/1.8, 1 square foot = 0.0929 m*.

g M ical exhaust is required and recir jon from such spaces is prohibited. For occupancies other than science Iaboratories, where there is a whesitype energy
recovery ventilation (ERV) unit in the exhaust system design, the volume of air leaked from the exhaust airstream into the outdoor airstream within the ERV shall be
less than 10 percent of the outdoor air volume. Recirculation of air that is contained compietely within such spaces shall not be prohibited (see Section 403 2.1, Items 2
3nd 4).

e Section 403.3.1.3 clarifies that demand control ventilation schemes cannot eliminate ventilation in a
space that is expected to be occupied, with minimum ventilation rates to be maintained.

403.3.1.3 System operation.

The minimum flew rate of outdoor air that the ventilation system must be capable of supplying during its operation shall be permitted to be based on the rate
per person indicated in Table 403.3.1.1 and the actual number of occupants present. Where demand-controlled ventilation is employed 1o adjust the outdoor
airflow rate baged on the actual number of occupants present, the minimum quantity of outdoor air shall not fall below that determined from the area outdoor
airflow rate eolumn of Table 403.3.1.1 during periods when the building is expected 10 be occupied

e Section 403.3.2.1 allows a reduction in the ventilation rate due to the superior performance of balanced
ventilation systems (see new definition), which recognizes the higher efficiency of balanced ventilation
systems.

BALANCED VENTILATION. Any combination of concurrently operating mechanical exhaust and mechanical supply whereby the total
mechanical exhaust airflow rate is within 10 percent of the total mechanical supply airflow rate.

403.3.2.1 Outdoor air for dwelling units.

An outdoor air ventilation system consisting of a mechanical exhaust system, supply system or combination thereof shall be installed for each dwelling unit. Local exhaust or
supply systems, including outdoor air ducts connected 10 the return side of an air handler, are permitted 10 serve as such a system. The outdoor air ventdation system shall
be designed to provide the required rate of outdoor air continuously during the period that the building is occupéed. The minimum continuous outdoor airflow rate shall be
determined in accordance with Equation 4-9.

Qo= 001 Ag, + T5(N,, + 1) (Equation 4-9)

where

Qqq = outdoor airflow rate, cfm
Agoce = floor area, ft?
Nse = number of bedrooms; not 1o be less than one
Exceptions:
1. The outdoor air ventilation system is not required to operate continuously where the system has controls that enable operation for not less than 1 hour of each
4-hour period. The average outdoor airflow rate over the 4-hour period shall be not less than that prescribed by Equation 45
2. The minimum mechanical ventilation rate determined in accordance with Equation 4-9 shall be reduced by 30 percent provided that both of the following
conditions apply:
2.1. A ducted system supplies ventilation air directly to each bedroom and to one or more of the following rooms:
2.1.1. Living room.
2.1.2. Dining room.
2.1.3. Kitchen.
2.2 The whole-house ventilation system is a balanced ventilation system.
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Chapter 5 (Exhaust Systems)

e Section 502.20 requires the continuous operation of nail salon exhaust systems during business hours.

502.20 Manicure and pedicure stations.

Manicure and pedecure $1ati0ns shall be provided with an exhaust system in aCcordance with Table 403.3.1.1, Note h. Manicure tables and pediCure Stalions not provided
with factory-installed exhaust inlets shall be provided with exhaust inlets located not more than 12 inches (305 mm) horzontally and vertically from the point of chemical
pplacatson

502.20.1 Operation.

The exhaust system for manicure and pedicure stations shall have controls that operate the system continuously when the space is occupied.

e Section 504.4.1 adds new text to require exhaust duct termination to follow manufacturer’s installation
instructions where dryer exhaust air is proposed to be reintroduced into a building interior.

504.4.1 Termination location.

Exhaust duct terminations shall be in accordance with the dryer manufacturer's installation instructions. Where the manufacturer’s instructions do not specify a termination
location, the exhaust duct shall terminate not less than 3 feet (974 mim) in any direction from openings ino buildings. including openings in ventilated soffins,

e Section 506.3.7 exempts factory-built grease ducts from the duct slope prescriptions of the code, relying
instead on the slope requirements identified in the product listing and manufacturer’s installation
instructions.

506.3.7 Prevention of grease accumulation in grease ducts.

Duct systems serving a Type | hood shall be constructed and installed 30 that grease cannot collect in any portion thereof, and the system shall slope not less than one-
fourth unit wertical in 12 units honzontal (2-percent slope) toward the hood or toward a grease reservoir designed and installed in accordance with Section 506.3.7.1. Where
horzontal ducts exceed 75 feet (22 860 mm) in length, the stope shall be not less than one unit vertical in 12 units horizontal (8.3-percent slope).

Exception: Factory-built grease ducts shall be installed a1 a slope that is in accordance with the listing and manufaciurer's installation instructions.

e Section 507.1 exempts smoker ovens from the requirement for a Type 1 hood where such ovens have an
integral exhaust system and are listed for installation without a Type 1 hood.

507.1 General.

Commercial kitchen exhaust hoods shall comply with the requirements of this section. Hoods shall be Type | or [l and shall be designed to capture and confine cooking
vapors and residues. A Type | or Type Il hood shall be installed at or above appliances in accordance with Sections 507.2 and 507.3. Where any cooking appliance under a
gingle hood requires a Type | hood, a Type | hood shall be installed. Where a Type |l hood is required, a Type | or Type Il hood shall be installed, Where a Type | hood is

installed. the installation of the entire system. including the hood, ducts, exhaust equipment and makeup air system shall comply with the requirements of Sections 506, 507,
508 and 509

Exceptions:

1. Factory-built commercial exhaust hoods that are listed and labeled in accordance with UL 710, and installed in accordance with Section 304.1, shall not be
required to comply with Sections 507.1.5. 507.2.3, 507.2.5, 507 .2.8. 507.3.1. 507 .3.3. 507.4 and 507.5.
Factory-built commercial cooking recirculating systems thal are Nsted and labeded in accordance with UL 7108, and installed in accordance with Section 304.1,
shall not be required 1o comply with Sections 507.1.5, 507.2.3, 507.2.5, 507.2.8, 507.3.1, 507.3.3, 507.4 and 507.5. Spaces in which such systems ane located
shall be considered 1o be kitchens and shall be ventilated in accordance with Table 403.3.1.1. For the purpose of determining the floor area required to be
ventilated, each individual appliance shall be considered as eccupying not less than 100 square feet (9.3 m?),
. Where cooking appliances are equipped with integral down-draft exhaust systems and such appliances and exhaust systems are listed and labeled for the

application in accordance with NFPA 96, a hood shall not be required a1 or above them.

4. Smoker ovens with integral exhaust systems. provided that the appliance is installed in accordance with the manufacturer’s installation instructions, is listed and
tested for the application, and complies with Chapter 5.

]

(=]
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e Section 514.2 lifts the prohibition of some types of energy recovery ventilation (EVR) equipment for use
with Type Il kitchen exhaust hoods, recognizing that Type Il Hood effluent will not affect safe operations
of ERV systems.

514.2 Prohibited applications.
Energy recovery ventilation systems shall not be used in the following systems:
1. Hazardous exhaust systems covered in Section 510.
2. Dust, stock and refuse systems that convey explosive or flammable vapors, fumes or dust.
3. Smoke control systems coversd in Section 513.
4, Commercial kitchen exhaust systems serving Type | hoods.
5, Clothes dryer exhaust sysiems covered in Section 504
Exception: The application of ERY equipment that recovers sensible heat only utilizing coll-type heat exchangers shall not be limited by this section.

Chapter 6 (Duct Systems)

e Section 602.2.1.8 addresses the practice of using pipe insulation materials to protect piping that does
not meet the required fire performance requirements for flame-spread & smoke-developed index.

602.2.1.8 Pipe and duct insulation within plenums.

Pipe and duct insulation contained within plenums, including insulation adhesives, shall have a flame spread index of not more than 25 and a smoke-developed index of not
maore than 50 when tested in accordance with ASTM E84 or UL 723, using the specimen preparation and mounting procedures of ASTM EZ231. Pipe and duct insulation shall
not flame, glow, smolder or smoke when tested in accordance with ASTM C411 at the temperalure to which they are exposed in service. The test temperature shall not fall
below 250°F (1271°C). Pipe and duct insulation shall be listed and labeled. Pipe and duct insulation shall not be used 1o reduce the maximum flame spread and smoke-
developed indices excepl where the pipe or duct and its related insulation, coatings, and adhesives are lested as a composite assembly in accordance with Section
602.2.1.7.

e Section 607.5.2 describes where flexible non-metallic air connectors can be installed in fully ducted
systems at fire barrier walls without fire damper installations.

[8F] 607.5.2 Fire barriers.
Ducts and air transfer openings that penetrate fire barriers shall be protected with listed fire dampers installed in accordance with their listing. Ducts and air transfer
openings shall not penetrate enclosures for interior exit stairways and ramps and exit passageways except as permitted by Sections 1023.5 and 1024.6, respectively, of the
International Building Code.

Exception: Fire dampers are not required at penetrations of fire barriers where any of the following apply:

3. Such walls are penetrated by fully ducted HVAC systems, have a required fire-resistance rating of 1 hour or less, are in areas of other than Group H and are in
buildings equipped throughout with an automatic sprinkler system in accordance with Section 903.3.1.1 or 903.3.1.2 of the International Building Code. For the
purposes of this exception, a fully ducted HVAC system shall be a duct system for the structure’s HVAC system. Such a duct system shall be constructed of
sheet steel not less than 26 gage [0.0217 inch (0.55 mm)] thickness and shall be continuous from the air-handling appliance or equipment to the air outlet and
inlet terminals. Flexible air connectors shall be permitted in a fully ducted system, limited to the following installations:

3.1. Nonmetallic flexible connections that connect a duct 1o an air handling unit or equipment located within a mechanical room in accordance with Section
603.9.

3.2. Nonmetallic flexible air connectors in accordance with Section 603.6.2 that connect an overhead metal duct 10 a ceiling diffuser where the metal duct and
ceiling diffuser are located within the same room.

e Section 607.5.5 is revised for consistency of exception language with regard to subduct construction
material requirements where used in shaft enclosure penetrations without fire damper installations.
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[8F] 607.5.5 Shaft enclosures.
Shaft enclosures that are permitted 1o be penetrated by ducts and air transfer openings shall be protected with listed fire and smoke dampers installed in accordance with
their listing.
Exceptions:
1. Fire dampers are not required at penetrations of shafis where any of the following apply:
1.1. Steel exhaust subducts having a wall thickness of not less than 0.0187 inch (0.4712 mm) extend not less than 22 inches (559 mm) vertically in exhaust
shafts and an exhaust fan is installed at the upper terminus of the shafi that is powered continuously, in accordance with Section 909.11 of the international
Building Code, so as to maintain a continuous airflow upward 1o the cutdoors.
1.2. Penetrations are tested in accordance with ASTM E119 or UL 263 as part of the fire-resistance-rated assembly.
1.3. Ducts are used as part of an approved smoke control system in accordance with Section 909 of the International Building Code, and where the fire damper will
interfere with the operation of the smoke control system.
1.4, The penetrations are in parking garage exhaust or supply shafts that are separated from other building shafts by not less than 2-hour fire-resistance-rated
construction
2. In Group B and R occupancies equipped throughout with an automatic sprinkler systemn in accordance with Section 903.3.1.1 of the International Building Code,
smoke dampers are not required at penetrations of shafts where kitchen, clothes dryer, bathroom and toilet room exhaust openings with steel exhaust subducts,
having a wall thickness of not less than 0.0187 inch (0.4712 mm), extend not less than 22 inches (559 mm) vertically and the exhaust fan at the upper terminus
is powered continuously in accordance with the provisions of Section 909,11 of the International Building Code, and maintains airflow upward to the outdoors,
. Smoke dampers are not required at penetrations of exhaust or supply shafts in parking garages that are separated from other building shafis by not less than 2-
hour fire-resistancerated construction.
4. Smoke dampers are not required at penetrations of shafts where ducts are used as part of an approved mechanical smoke control system designed in
accordance with Section 909 of the Infernational Building Code and where the smoke damper will interfere with the operation of the smoke control system.
. Fire dampers and combination fire/smoke dampers are not required in kitchen and clothes dryer exhaust systems where dampers are prohibited by this code.

[

en

e Sections 608.1 / 403.3.1.5 relocates text that requires verification of the required ventilation airflow
rates by means of balancing the system and modifies language to verify compliance with design airflow
rates (not minimum ventilation rates) to account for balanced ventilation system designs.

608.1 Balancing.
Air distribution, ventilation and exhaust systems shall be provided with means to adjpust the system 10 achieve the design airflow rates and shall be balanced by an approved

method. Ventilation air distribution shall be balanced by an approved method and such balancing shall verify that the air distribution system is capable of supplying and
exhausting the airflow rates required by Chapter 4.

Chapter 8 (Chimneys and Vents)

e Section 801.21 adds a requirement for an additional safety device for oil-fired appliances to be consistent
with what is required for some gas-fired appliances, providing shut-off for any obstructed vents to

address air-quality safety.

801.21 Blocked vent switch.
Oil-fired appliances shall be equipped with a device that will stop burner operation in the event that the venting system is obstructed, Such device shall have a manual
reset and shall be installed in accordance with the manufacturer's instructions.

Chapter 9 (Specific Appliances, Fireplaces and Sold Fuel-Burning Equipment)

e Section 905.1 makes the code consistent with EPA rules for heater emissions through certification

requirements.

905.1 General,

Fireplace stoves and solid-fuel-type room heaters shall be listed and labeled and shall be installed in accordance with the conditions of the listing. Fireplace stoves shall be
tested in accordance with UL 737, Solid-fuel-type room heaters shall be tested in accordance with UL 1482, Fireplace inserts intended for installation in fireplaces shall be
listed and labeled in accordance with the requirements of UL 1482 and shall be installed in accordance with the manufacturer's instructions. New wood-buming residential

hydronic heaters shall be EPA certified,
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e Section 929 adds provisions to govern a new type of decorative fuel-burning appliance, with listing and
labelling requirements, which the code was previously silent.

929.1 General,

Unvented alcohol fuel-burning decorative appliances shall be listedand labefed in accordance with UL 1370 and shall be installed in accordance with the conditions of the
listing. manufacturer’s installation instructions and Chapter 3.

Chapter 11 (Refrigeration)

e Sections 1101 through 1108 remove all regulations for ammonia refrigeration systems from the IMC and
instead simply defer all regulations to the suite of IIAR standards already referenced in the IMC.

1101.1 Scope.

This chapter shall govern the design, installation, construction and repair of refrigeration systems that vaporize and liquefy a fluid during the refrigerating cycle. Permanently
installed refrigerant storage systems and other components shall be considered as part of the refrigeration system to which they are attached.

1101.1.1 Refrigerants other than ammonia.

Refrigerant piping design and installation for systems containing a refrigerant other than ammonia, including pressure vessels and pressure reliel devices, shall comply with
this chapter and ASHRAE 15.

1101.1.2 Ammonia refrigerant.
Refrigeration systems using ammonia as the refrigerant shall comply with IIAR 2. I1AR 3, IIAR 4 and IIAR § and shall not be required to comply with this chapter.

e Section 1105.9 revised egress requirements for refrigeration machinery rooms from the IBC (for a
minimum of two [2] exists where machinery room area > 1,000 SF) were added to the IMC to prevent
such requirements from being overlooked.

[BE] 1105.9 Means of egress.

Machinery rooms larger than 1,000 square feet (93 m¥) shall have not less than two exils or exit access doorways. Where two exit access doorways are required, one such
doorway is permitied to be served by a fixed ladder or an alternating tread device. Exit access doorways shall be separated by a horizontal distance equal to one-half the
maximum herizontal dimension of the room. A1l porticns of machinery reoms shall be within 150 feet (45 720 mm) of an exit or exil access doorway. An increase in exit
access travel distance is permitied in accordance with Section 1017.7 of the internarional Building Code. Exit and exit access doorways shall swing in the direction of egress
travel and shall be equipped with panic hardware, regardless of the occupant load served. Exit and exit access doorways shall be tight fitting and self-closing.

e Sections 1105 through 1110 include revisions throughout to address federal regulations associated with
limiting ozone-depleting refrigerant options containing HFC’s under the Clean Air Act. These code
changes provide language to support safe use of alternative refrigerants with toxic and flammable
properties in the built environment, to include requirements for rated shaft enclosure protections,
enclosure in rated assemblies, leak detection, prohibited installation locations, refrigerant piping
pressure-testing & leak-testing, and piping material specifications.

1105.6.3 Ventilation rate,

Mechanical ventilation systems shall be capable of exhausting the minimum quantity of air both at normal cperating and emergency conditions, as required by Sections
1105.6.3.1 and 1105.6.3.2. Multiple fans or mullispeed fans shall be allowed to produce the emergency ventilation rate and to obtain a reduced airflow for normal ventilation

IFl 1105.8 Emergency pressure control system.
Emergency pressure control systems shall be provided in accordance with Section 605.10 of the infernational Fire Code.
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1106.3 Flammable refrigerants.

Where refrigerants of Groups A2, A3, B2 and B3 are used, the machinery room shall conform to the Class |, Division 2, hazardous location classification requi s of NFPA
0.

Excoption: Machinery rooms for systems containing Group AZL refrigerants that are provided with ventilation in accordance with Section 1106.4,

1107.1 Piping.

Refrigerant piping material for other than R-717 (ammonia) systems shall conform to the requirements in this section. Piping material and installations for R-717 (ammonia)
refrigeration systems shall comply with IIAR 2.

1107.2 Used materials.
Used pipe, fittings, valves and other materials that are 10 be reused shall be clean and free from foreign materials and shall be approved for reuse.

1107.3 Materials rating.

Materials. joints and connections shall be rated for the operating temperature and pressure of the refrigerant system. Materials shall be suitable for the type of refrigerant
and type of lubricant in the refrigerant system. Magnesium alloys shall not be used in contact with any halogenated refrigerants. Aluminum, zinc, magnesium and their alloys
shall not be used in contact with R-40 (methyl chloride).

1107.4 Piping materials standards.
Refrigerant pipe shall conform to one or more of the standards listed in Table 1107.4. The exterior of the pipe shall be protected from corrosion and degradation,

1107.4.1 Steel pipe Groups A2, A3, B2, and B3
The minimum weight of steel pipe for Group AZ. A3, B2 and B3 refrigerants shall be Schedule 80 for sizes 1'/; inches or less in diameter.

1107.5 Pipe fittings.

Refrigerant pipe fittings shall be approved for instaliation with the piping materials to be installed, and shall conform 10 one of more of the standards listed in Table 1107.5 or
shall be listed and labeled as complying with UL 207

1107.5.1 Copper brazed field swaged.
The minimum and maximum cup depth of field-fabricated copper brazed swaged fitting connections shall comply with Table 1107.5.1.

1107.6 Valves.

Valves shall be of materials that are compatible with the type of piping material, refrigerants and oils in the system. Valves shall be listed and labeled and rated for the
temperatures and pressures of the refrigerant systems in which the valves are installed.

1107.7 Flexible connectors, expansion and vibration compensators.
Flexible connectors and expansion and vibration control devices shall be listed and labeled for use in refrigerant systems.

1108.1 Approval.

Joints and connections shall be of an approved type. Joints and connections shall be tight for the pressure of the refrigerant system when tested in accordance with Section
110

1108.1.1 Joints between different piping materials.

Joints between different piping materials shall be made with approved adapter fittings. Joints between dissimilar metallic piping materials shall be made with a dielectric
fitting or a dielectric union conforming to dielectric tests of ASSE 1079. Adapter fittings with threaded ends between different materials shall be joined with thread lubricant
in accordance with Section 1108.3.4,

1108.2 Preparation of pipe ends.
Pipe shall be cut square. reamed and chamfered, and shall be free from burrs and obstructions. Pipe ends shall have full-bore openings and shall not be undercut.

1108.3 Joint preparation and installation,

Where required by Sections 1108.4 through 1108.9, the preparation and installation of brazed, lared. mechanical, press-connect, soldered, threaded and welded joints shall
comply with Sections 1108.3.1 through 1108.3.5.

1108.3.1 Brazed joints.

Joint surfaces shall be cleaned. An approved flux shall be applied where required by the braze filler metal manufacturer, The piping being brazed shall be purged of air to
remove the oxygen and filled with one of the following inert gases: oxygen-free nitrogen, helium or argon. The piping system shall be pre-purged with an inert gas for a
minimum time corresponding 1o five volume changes through the piping system prior to brazing. The pre-purge rate shall be at a minimum velocity of 100 feet per

minute (0.508 m/s). The inert gas shall be directly connected to the tube system being brazed to prevent the entrainment of ambient air. After the pre-purge, the inert gas
supply shall be maintained through the piping during the brazing operation at a minimum pressure of 1.0 psi (6.89 kPa) and a maximum pressure of 3.0 psi (20.67 kPa). The
joint shall be brazed with a filler metal conforming to AWS AS.8.
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1108.3.2 Mechanical joints.
Mechanical joints shall be installed in accordance with the manufacturer's instructions.

1108.3.2.1 Flared joints.

Flared fittings shall be installed in accordance with the manufacturer's instructions, The flared fitting shall be used with the tube material specified by the fitting
manufacturer. The flared tube end shall be made by a ool designed for that operation.

1108.3.2.2 Press-connect joints.

Press-connect joints shall be installed in accordance with the manufacturer's instructions.

1108.3.3 Soldered joints.

Joint surfaces 1o be soldered shall be cleaned and a flux conforming to ASTM B813 shall be applied. The joint shall be soldered with a solder conforming 1o ASTM B32.
Solder joints ghall be limited 1o refrigerant systems using Group A1 refrigerant and having a pressure of less than or equal to 200 psi (1378 kPa),

1108.3.4 Threaded joints.

Threads shall conform to ASME B81.1, ASME B1.13M, ASME B1.20.1 or ASME B1.20.3. Thread lubricant, pipe-joint compound or thread tape shall be applied on the external
threads only and shall be approved for application on the piping material,

1108.3.5 Welded joints.

Joint surfaces 10 be welded shall be cleaned by an approved procedure. Joints shall be welded with an apgroved filler metal.

1108.4 Aluminum tube.
Joints between aluminum tubing or fittings shall be brazed, mechanical, press-connect or welded joints conforming to Section 1108.3.

1108.5 Brass (copper alloy) pipe.
Joints between brass pipe or fittings shall be brazed, mechanical, press-connect. threaded or welded joints conforming 1o Section 1108.3.

1108.6 Copper pipe.
Joints between copper or copper-alloy pipe or fittings shall be brazed. mechanical, press-connect, soldered, threaded or welded joints conforming to Section 1108.3.

1108.7 Copper tube.
Joints between copper or copper-alloy tubing or fittings shall be brazed, flared, mechanical, press-connect or soldered joints.

1108.8 Steel pipe.
Joints between steel pipe or fittings shall be mechanical joints, threaded, press-connect or welded joints conforming to Section 1108.3.

1108.9 Steel tube.
Joints between steel tubing or fittings shall be flared, mechanical, press-connect or welded joints conforming to Section 1108.3.

1109.1 General.

Refrigerant piping installations, other than R-717 (ammonia) refrigeration systems, shall comply with the requirements of this section. The design of refrigerant piping shall
be in accordance with ASME B31.5.

1109.2 Piping location.

Refrigerant piping shall comply with the installation location requirements of Sections 1109.2.1 through 1109.2.7. Refrigerant piping for Groups A2L and B2L shall also
comply with the requirements of Section 1109.3, Refrigerant piping for Groups A2, A3, B2 and B3 shall also comply with the requirements of Section 1109.4,

1109.2.1 Minimum height.
Exposed refrigerant piping installed in open spaces that afford passage shall be not less than 7 feet 3 inches (2210 mm) above the finished floor.

1109.2.2 Refrigerant pipe enclosure.
Refrigerant piping shall be protected by locating it within the building elements or within protective enclosures.
Exceptlon: Piping protection within the building elements or protective enclosure shall not be required in any of the following locations:
1. Where installed without ready access of located more than 7 feet 3 inches (2210 mm) above the finished floor.
2. Where located within 6 feet (1829 mm) of the refrigerant unit or appliance.
3. Where located in a machinery room complying withSection 1105.
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1109.2.3 Prohibited kocations.
Relrigerant piping shall not be installed in any of the following locations:
1. Exposed within & fire-resistance-rated exit access conmider.
2 Within @n intenior exil staineay.
3. Within an interior exit ramp.
4 Within an exil passageway.
5 Within an elevatior dumbmwaiter of other shafi containing a moving object.

11049.2.4 Piping in concrete Noors.
Refrigerant piping instaled in concrete floors shall be encased in pipe, conduit o ducts. The piping shall be protectsd to prevent damage from vibeation, siress and comosion.

110%9.2.5 Refrigerant pipe shafis.
Redrigerant piping that penetrates two or mone loon/ceiling assemblies shall be enclosed in a fre-resistance-rated shaf enclosure, The fine-resistance-rated shalt enclosure
shall comply with Secticn 713 of the International Building Code
Excaptions:
1. Systems wsing R-718 refrigerant (waler).
2. Piping in a direct systern using Group A1 refrigerant where the refrigerant quantity does not exceed ihe kmits of Table 11037 for the smallest occupied space
thecaugh which the piping passes.
3. Piping located on the extenion of the bullding whete vented o The cutdos.

1109.2.6 Exposed piping surface temperature.

Exposed piping with ready access having surface temperatures: greater than 120°F (45°C) or less than 5°F (-15°C) shall be protecied from contact or shall have thermal
Insulation that limits the exposed insulation surface lemperature to a range of 5°F (-15°C) to 120°F (49°C).

1109.2.7 Pipt identification,

Refrigerant pape bocated in areas other than the room of space where the refngerating equipment i located shall be identified. The pipe idensification shall be located al
irttervals nat exceeding 20 feet (5096 mm) on the refrigerant piping of pipe intulation. The minimum height of letiering of the identification label shall be "3 inch [12.7 mm).
The identificatian shall indicate the refrigerant designation and salety goup classification of relfigerant used in the piping Sys1em, For Group A2, A3, B2 and BI refnigerants,
the identification shall also include the following statemsent: "DANGER ~Risk of Fire or Explosion. Flammable Refrgerant " For any Group B refrigerant, the identifacation shall
alen inchude the following statement: “DANGER=Taxic Refrigerant”

1109.3 Installation requirements for Group A2L or B2L refrigerant.
Piping systems using Croup AZL of B2L refrigerant shall comply with the requirements of Sections 1109.2.1 snd 1109.3.2.

1109.3.1 Pipe protection.

I addilion 1o the requirements of Section 305 5, ahaminum. copper and steel fube used for Group AZL and B2L refrigerants and located in concealed locations where hubing
s installed in studs, joists. rafters or similas memibsr spaces, and kocated less than 1'/; inches (38 mm) from the neanest edge of the memiber, shall be continuously
protected by shieid plates. Protective steel shield plates having a minimum thickness of 0.0575 inch (1.46 mm) (No. 16 gage) shall cover the srea of the tube phus the area
|extending not less than 2 inches (51 mim) beyond both sides of the tube.

1109.3.2 Shaft ventilation.

Redrigerant pipe shafts with systems using Group AZL or B2L refrgerant shall be naturally or mechanically ventdated. The shalt ventilation exhaust outlet shall comply with
Section S01.3.1, Naturally ventilated shafts shall have a pipe, duct of conduil not less than 4 inches (102 mm) in diameter that connects io The lowest paint of the shaft and
extends 1o the outdoors, The pipe. duct or conduit shall be level o pitched downward bo the outdoors. Mechanically ventilated shalts shall have & minimum airfliow velacity in
accondance with Table 1109.3.2 The mechanical ventilation shall be continuously operated or actiated by a refrigerant detecion. Systems ulilizing a refrigerant detector
shall activate the mechanical ventilation a1 & maximum refrigerant concentration of Z5 percent of the lower Rammabie limit of the refrigerant, The detecior, or a sampling
tube that draws air fo The detecton, shall be localed in an anea where refrigerant from a beak will concenirate. The shalt shall not be required to be ventilated for doubde-wall
refrgerani pipe whete the intersiitial space of the double-wall pipe & vened 1 the cutdoors.

TRBLE 1109.2.2 SHAFT VENTILATION VELOCITY

CROSS-SECTIORAL AREA OF SHAFT [square inches) WERIRNE VT RTILATION WELDCITY [eed per mimie)
2 | 109
» M 250 08
= 2490 € 1 743 e
» 4350 a0

For 5t 1 ngan inch » 343 mm®, 1 oot par mnns = (1 0030 min

1109.4 Installation requirements for Group A2, A3, B2 or B3 refrigerant.
PPiping systems using Group AZ, A3, B2 or B3 refrigerant shall comply with the requirements of Sections 1109.4.1 and 1109.4.2.
1109.4.1 Piping material.

Piping material for Group A2, A3, B2 or B3 refrigerant located inside the building. except for machinery rooms, shall be copper pipe. brass pipe or steel pipe. Pipe joints
located in areas other than the machinery room shall be welded. Self-contained Fsted and labeled equipment or appliances shall have piping material based on the listing
requirements,
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1109.4.2 Shaft ventilation.

Bringorant por shalts with wyadoms usang Grogp AZ A2 B2 or B robgorent shall be conbreowdy mectarecally ventilaiod. The shalt venbiston oot ouflict shall comply
Wi St 5013 1, M huenrally whetiantd inafn ihall Puns § FraTOrn Jario vy S e o Fakis 1109 T The thft nhall nct B reguaned 1 b wivmianed for
et well Bt pagel wfetn et avebrERaal e o et dondi ] el of vt W2 R gl donag

110%.5 Refrigerant pipe penetrations.

The annular zpace belween e culsde of 2 relrigerant pipe and the inzde of 2 ppe sleeve o opening in a bulding emvelope wall, floor or ceiling azsembly penetated by 2
redrigeran pape shall e sealed m an anproved masmee with cauliong matersal of foam sealsm or chlosed with 8 gasketing system. The couling maserial, fasm sealant o
Gaskerng Syitem shall B dedagned Tof the OONdmendg 51 The peneIranion Kation ke arall De companble wilh e faped Shivned ind Dunlde's] maleruld @ ComBl wilh the
sealing maienals. Refrigivant pipes peneiratong fretesistanceruied assembles or membranes of fee-resisiance-rbed assembles shall be sealed of cloged in sccordance
with Seclion 714 of the inlemations Besiding Code.

1109.6 Stress and strain,

Refrgerant psping shall be installed o a5 1o prevent strans and siresses that exceed the siructural strength of the pipe. Where necessary, provisions shall be masde to

110%.7 Condensale control.

Refrigerating paping and fritings that, during normal operation, will ieach & surface tempenature below the dew point of the sisToursing sir, and ore loCated i Spaces of Mleas
where condensation has the polential 1o cause o safety hazard to the bailding oocuparts, stnacture, ebectrical equipmend o any olfer equapment or applances, shall be
insilabed of proseched in &h spgvoved Manned 1o peevent damage Hom condensalion.

110%.8 Stop valwes.

Stop valves shall be installed in specified locations in accordance with Sections 1109.8.1 and 1109.8.2. 5o valves shall be supporied in sccordance with Section 1109.8.3
and ideritified in socordance with Section 11098 4.

Exceptscns:

1. Systems3 thad have & relrigerant pumpoen function capable of $ienng the enting religerant Charge in o receiver of heal sechanger
. Sysberns thai are equipped with provisions for pumping out the refrigeran wsing sither poriakle or permanenily ingialied refrigerant necovery eguipment.
3. Sell-contaned Ested and labeled systems.

1109.8.1 Refrigerating systems containing more than &.6 pownds (3.0 kg) of refrigerant.

S10p valves shudl be installed in the following locations on refrigerating systems containing more than 6.6 pounds (3.0 gl of relrigeram:
1. The suction inlet of each compressor, oampressos unit of condersing .
2 The discharge outlet of sach compressor, cCompresaod unil of condenming unit.
3. The cutlet of each bgud receiver.

1109.8.2 Refrigerating systems containing mare than 100 pounds (45 kg) of refrigerant,
in addition ko s1op valves requined by Section 1109.8 1, systems conlaining more than 100 pounds (43 kg) of refrigerant shall have s30p valves instalied in the following
locations:
1. Each inlet of each ligquid receiver.
2 Ench inkst 5 BBtk Sullel of Sach CoOndENBE! whide noie T Sfe condenier it uted in parsliel
Excaptions:
1. Siop valves shall not be required ot the inlet of a receiver in a condensing unit nor o the inlet of a receiver than is an integral pant of the condienser.
. Sysbems utilizing nonpositive displacement compressads,

1109.8.3 Stop valve support.

Stop vabves shall be supporied 1o prevent detrimental stress and strain on the refrigerant piping system. The piping system shall not ke utilized to support sbop valves on
coppi Tubing of slurriresm tubing 1 mch (25 4 mMm) oulide Sameter of irgel.

100,04 Identification.

Sl vabees 4hall be serified whete theil ilended purpoae is not sbrmeus Whete vabves 36 stertified by 8 RUMSERing of Tlenng System, legend(s) s kepls) fof the wabee
idfentfization st be located in the roomn contissng the mont reltgeeation squssment. Th rinsmasm hisght of betterrsy of the identfegtion bl shall b= 1/ inch (12.7
P,

1110.7 General.

Relragerand pipsndg systems, other thae B 717 (arrenonia) refrigeratson gystems, that are enected in the field shall be pressane tesied lor srengih and leak Legied lor tightress,
in accoedance with The requinements of this section, afer installation and before being placed in operation. Tests shall inchude both Bhe high- and low-pressune sides. of each
system.

maechanisre. thall nol be requited 1o be 1etied.
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1110.2 Exposure of refrigerant piping system.
Refrigerant pipe and joints installed in the field shall be exposed for visual inspection and testing prior 10 being covered of enclosed.

1110.3 Test gases.

The medium used for pressure testing the refrigerant system shall be one of the following inert gases: oxygen-free nitrogen, helium or argon. For R-744 refrigerant systems,
carbon dioxide shall be allowed as the test medium. For R-718 refrigerant systems. water shall be allowed as the test medium. Oxygen, air, combustible gases and mixtures
containing such gases shall not be used as a test medium. Systems erected on the premises with tubing not exceeding ¥/ inch (15.9 mm) outside diameter shall be allowed
10 use the refrigerant identified on the nameplate label of marking as the 1est medium,

1110.4 Test apparatus.

The means used to pressurnize the refrigerant piping system shall have on its outlet side a test pressure measuring device and either a pressure-imiting device or a pressure-
reducing device. The test pressure measuring device shall have an accuracy of £3 percent or less of the test pressure and shall have a resolution of 5 percent or less of the
test pressure.

1110.5 Piping system pressure test and leak test.

The refrigerant piping system shall be tested as & whole or separate tests shall be conducted fof the low-pressure side and high-pressure side of the piping system. The
refrigerant piping system shall be tested in accordance with both of the following methods:

1. The system shall be pressurized for a period of not less than 60 minutes 1o not less than the lower of the design pressures or the setting of the pressure relief
device(s). The design pressures for testing shall be the pressure listed on the label nameplate of the condensing unit, compressor, compressor unit, pressure
vessel or other system component with a nameplate. Additional test gas shall not be added to the system after the start of the pressure test. The system shall not
show loss of pressure on the test pressure measuring device during the pressure lest. Where using refrigerant as a test medium in d with Section 1110.3.
the test pressure shall be not less than the saturation dew point pressure at 77°F (25°C).

2. A vacuum of 500 microns shall be achieved. After achieving a vacuum, the system shall be isolated from the vacuum pump. The system pressure shall not rise
above 1,500 microns for a period of not less than 10 minutes,

1110.5.1 Joints and refrigerant-containing parts in air ducts.
Joints and all refrigerant-containing parts of a refrigerating system located in an air duct of an sir-conditioning system that conveys conditioned air 1o and from human-
octupied spaces shall be tested a1 o pressure of 150 percent of the higher of the design pressune of pressure reliel device setting.

1110.5.2 Limited charge systems.
Limited charge systems with a pressure reliel device, erected on the premises, shall be tested at a pressure not less than one and one-half times the pressure setting of the
relied device, Listed and fabeled limited charge systems shall be tested at the equipment or appliance design pressure.

1110.6 Booster compressor.

Where a compressol protected by a pressure rebel device is used as a booster 1o obtain an intermediate pressure, and such compressor discharges into the suction side of
another compressor, the booster compressor shall be considered 1o be a part of the low-pressure side of the system.

1110.7 Centrifugal/nonpositive displacement compressors.
Where testing systems using centrifugal o other nonpositive displacement compressors, the entire system shall be considered 1o be the low-pressure side for test purposes.

1110.8 Contractor or engineer declaration.

The ingtalling contractor of registened design professional of record shall issue a certificate of test 1o the code official for all systems containing 55 pounds (25 kg) o more of
refrigerant. The certificate shall give the test date, name of the refrigerant, test medium and the field test pressure applied to the high-pressure side and the low-pressure side
of the system. The certification of test shall be signed by the installing contractor or registered design professional and shall be made part of the public record.
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