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At its meeting on May 26, 2017, the Ohio Board of Building Standards adopted the rule
changes identified as Amendments Group 93. These rule amendments were adopted with an
effective date of November 1, 2017.

Amendments Group 93 includes the amended Ohio Mechanical Code (OMC) rules shown
below. For your use, the complete text of each rule can be found following this coversheet
and a summary of the significant changes can be found at the end of the rule pages.

Rule Number OMC Chapter Chapter Title Effective date
4101:2-1-01 1 Administration. November 1, 2017
4101:2-2-01 2 Definitions. November 1, 2017
4101:2-3-01 3 General regulations. November 1, 2017
4101:2-4-01 4 Ventilation. November 1, 2017
4101:2-5-01 5 Exhaust systems. November 1, 2017
4101:2-6-01 6 Duct systems. November 1, 2017
4101:2-7-01 7 Combustion air. November 1, 2017
4101:2-8-01 8 Chimneys and vents. November 1, 2017
4101:2-9-01 Specific appliances, November 1, 2017

fireplaces and solid

9 .

fuel-burning

equipment.
4101:2-10-01 10 Boilers, water heaters November 1, 2017

and pressure vessels.
4101:2-11-01 11 Refrigeration. November 1, 2017
4101:2-12-01 12 Hydronic piping. November 1, 2017
4101:2-13-01 13 Fuel oil piping and November 1, 2017

storage.
4101:2-14-01 14 Solar systems. November 1, 2017
4101:2-15-01 15 Referenced standards. November 1, 2017

Reason for Changes: The Board amended the Ohio Administrative Code Chapters 4101:2-1
to 4101:2-15 (rescind and adopt new) to comply with the five year rule review and to update
the current Ohio Mechanical Code to reflect the 2015 edition of the “International Mechanical
Code” with Ohio amendments.

If you should have any questions regarding these rule changes, please call BBS staff at
(614)644-2613.
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ACTION: Final DATE: 05/26/2017 2:29 PM

4101:2-1-01 Administration.

[Comment. When a reference nigade within this rule to dederal statutory provision, an
industry consensus standard, or asther technical publication, thepecific date antitle of the
publication as well as the hame and address ef ghomulgating agency are listed in rule
4101:2-15-01 of the Administratiféode. The application of theferenced standards shall be
limited and as prescribed section 102.5 of rule 4101:1-1-01 thie Administrative Code.]

SECTION 101
GENERAL

101.1 Title. Chapter 4101:2-1 to 4101:2-15 of the Admimtive Code shall be designated as
the “Ohio Mechanical Code” for which the dignation “OMC” may be substituted. The
“International Mechanical Code€015, first printing, Chapters # 15,” as published by the
“International Code Council, Inc.” is used as thmsis of this document. References in these
chapters to “this code” or to the “mechanicabde” in other sections of the Administrative
Code shall mean the “Ohio Mechanical Code”.

101.2 Scope. The provisions of this code shall apply to the design, installation, maintenance,
alteration, repair, relocation, replacement, addition to, use and inspection of mechanical systems
within buildings. This code shall also apply to those systems, system components, equipment and
appliances specifically addressed herein.

101.3 Administrative and enforcement. For administrative and enforceant provisions of this
code, refer to sections 101.2 to 115.4 of the building code.

101.4 Referenced standards. When a reference is made within the mechanical code to a federal
statutory provision, an industry consensus standard, or any other technical publication, the
specific date and title ahe publication as well as the m& and address d@he promulgating
agency are listed in Chapter 15 of this codéhe application of the refenced standards shall

be limited and as prescribed s®ction 102.5 of the building code.
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ACTION: Final DATE: 05/26/2017 2:29 PM

4101:2-2-01 Definitions.

[Comment: When a reference is madeghin this rule to a federal statutory
provision, an industry consensus stardiasr any other tedfical publication, the
specific date and title of ¢ghpublication as well athe name and address of the
promulgating agency are listed in ruf101:2-15-01 of the Admistrative Code.
The application of the referenced standastigll be limited and as prescribed in
section 102.5 of rule 4101:1-1-@f the Administrative Code.]

SECTION 201
GENERAL

201.1 Scope. Unless otherwise expressly stated, the following words and terms
shall, for the purposes of this code, hdlie meanings indicated in this chapter.

201.2 Interchangeability. Words used in the present tenselude the future;
words in the mascule gender include thdeminine and neuter; the singular
number includes the plurand the plural, the sinqular.

201.3 Terms defined in other codes. Where terms _are nadefined in this
code and are defined in thHmuilding code, fire code'International FuelGas
Code” or theplumbing codesuch termshall have meaningsasbed to them as
in those codes.

201.4 Terms not defined. Where terms are not defindirough the methods
authorized by this section, such terrsisall have ordinarily accepted meanings
such as the contexmplies.

SECTION 202
GENERAL DEFINITIONS

ABOVE-GROUND STORAGE TANK. A vessel, intended for fixed installation
above grade, at grade, or below gradehsiit backfill, used for the purpose of
bulk storage, dispensing, handling or processing of hazardous, flammable or
combustible liquids or gases and not carted to and utilized for the operation

of building service equipment.

ABRASIVE MATERIALS. Moderately abrasive particulatein _ high
concentrations, and highly abrasive particulate moderate and high
concentrations, such as alumina, bauxiten silicate, sand and slag.

ABSORPTION SYSTEM. A refrigerating system in_whichrefrigerant is
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4101:2-2-01 2

pressurized by pumping a chemical solutionrefrigerant in absorbent, and then
separated by the addition dfeat in a generator, condensed (to reject heat),
expanded,evaporated (to provide refrigeration), and reabsorbed imlmorber
to repeat the cycle; the system maysb®&le or multiple effect, the latter using
multiple stages or internally cascaded use of heat to improve efficiency.
ACCESS (TO). That which enables a devidexture, appliance orequipment

to be reached by ready access or by a meanditbiarequires the removal or
movement of a panel, door gmilar obstruction [see also “Ready access (t0)].
AIR. All air supplied to mecanical equipment andpgliances for combustion,
ventilation, cooling and similar purpose$tandard air is air _at standard
temperature andoressure, namely, 70°F (21°C) and 29.92 inches of mercury
(101.3 kPa).

AIR CONDITIONING. The treatment of aiso as to controsimultaneously the
temperature, humidity, cleanness and distribution of the air to meet the
requirements of a conditionespace.

AIR-CONDITIONING SYSTEM. A system that consistsf heat exchangers,
blowers, filters, supply, exhaust amdturn ducts, and shaticlude any apparatus
installed in connection therewith.

AIR DISPERSION SYSTEM. Any diffuser systemdesigned to both convey
air within a room, space or area adiffuse air into that space while operating
under positive pressure. Systems aremonly constructed of, but not limited
to, fabric or plastic film.

AIR DISTRIBUTION SYSTEM. Any system of ducts, plenums and air-
handling equipment that circulates air withinspace or spaces and includes
systems made up of one or maie-handling units.

AIR, EXHAUST. Air being removed from any spe, appliance or piece of
equipment _and conveyed directly to themosphere by means of openings or
ducts.

AIR-HANDLING UNIT. A blower or fan used for the purpose of distributing
supply air to a rom, space or area.

AIR, MAKEUP. Any combination of outdoor and transfeir intended to
replace exhaust air and exfiltration.

AIR, OUTDOOR. Ambient air that enters a buildinthrough a ventilation
system, through intentional openings foatural ventilationor by infiltration.

AIR, TRANSFER. Air moved from one indoor space &mother.
ALTERATION. A change in a meehmical system thatnvolves an extension,
addition or change to the arrangemenpe or purpose of theriginal installation.
APPLIANCE. A device or apparatus that is manufacturad designed to
utilize energy and for which this code preides specific requirements.
APPLIANCE, EXISTING. Any appliance requlated by theode whichhas been
installedor for which an approvato install has been issued.
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APPLIANCETYPE.
High-heat appliance. Any appliance in which # products of combustion
at the point of emance to the flueinder normal operating conditions have a
temperaturegreater than 2,000°F (1093°C).
L ow-heat appliance (residential appliance). Any appliance in which the
products of combustion at the point ehtrance to the flue under normal
operating conditiondave a temperature of 1,000°F (538°C) or less.
Medium-heat appliance. Any appliance in _which theproducts of
combustion at the point of entrance to the flueder normal operating
conditions have a temperature wfore than 1,000°F (538Y%, but not greater
than 2,000°K1093°C).
APPLIANCE, VENTED. An appliance designed anahstalled in such a
manner that all of the products of cambon are conveyed directly from the
appliance to the outdoomtmosphere through an approved chimney or vent
system.
APPROVED. Determined to be in compliance by thauthority having
jurisdictionin accordance with #hrules of the board
APPROVED AGENCY. An established and accréedd testing laboratory,
listing agency, inspection bodgr field evaluation bodyecognized by the board
of building standards providing servicesnsistent with thir accreditation and
the code section requirinipe approved agency service.
AUTOMATIC BOILER. Any class of boiler that isquipped with the
controls and limit devices specified @hapter 10.
BATHROOM. A room containing a bathtub, shower, spa similar bathing
fixture.
BOILER. A closed vessel in which water isaked, steam is generated, steam is
superheated, or any combination thereof, under pressure or vacuum for use
externally to itself by the direct applicati of heat from theombustion of fuels,
or from electricity or nuclear energy.The term boiler includes fired units for
heating or vaporizing liquis other than water wherthese units are separate
from processing systems and aremgiete within themselvesLow-pressure
boilers operate at pressures less thaagoual to 15 pounds per square inch (psi)
(103 kPa) for steam and 160 psi (1103 kbtapmperatures not exceeding 250 °F
for water. High-pressure boilers operate at pressures exceeding those pressures
and temperatures

BOILER ROOM. A room primarily utilized for the installation of a boiler.
BRAZED JOINT. A gas-tight joint obtained by the joiningf metal parts with
metallic mixtures or alloys which melt at @mperature above 1,000°F (538°C),
but lower than the melting temperature of the parts to be joined.

BRAZING. A metal joining process wherein coalescencepieduced by the
use of a nonferrous filler metal havingnzelting point abovel,000°F (538°C),
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but lower than that ofthe base metal being joined. The filler material is
distributed between the closely fitted surfaces of the joint by capillary
attraction.

BREATHING ZONE. The region within an occupied spabetween planes 3
and 72 inches (76 and 1829 mm) aboveftber and more than 2 feet (610 mm)
from the walls of thespace or from fixed air-conditioning equipment.

BTU. Abbreviation for British thermal unit, which is thguantity of heat
required to raise the temperature of 1 pou#84 g) of water ° (0.56°C) (1 Btu

= 1055 J).

BUILDING. Any structureconsisting of foundations, walls, columns, girders,
beams, floors, and roof or a combinatiohany number of #se parts, with or
without other parts or appurtenanceSee division (C)(2) of section 3781.06 of
the Revised Code.

BUILDING CODE. The “Ohio Building Code”.

BUILDING OFFICIAL. The superintendent of éh division of industrial
compliance of the Ohio departmentagimmerce or the person appointed by the
superintendent to enforce this codetivat division or tle designated authority
charged with the administration and erdement of this code, approved by the
board in accordance with section 103thfs code, in a municipal corporation,
township or county having a building depaent, certified by the board pursuant
to section 3781.10 of the Revised Code,the health comissioner or the
authorized representative in healttstlicts, whichever one has jurisdiction.

BUILDING SERVICE EQUIPMENT. Equipment, appliances, materials,
devices, and systems intatgd into a building thaprovide space heating, air
conditioning, ventilation, fe protection, lighting, eleatity, sanitation, water,
water heating, cooking, medical gasjedical vacuum, and clothes drying.
Building service equipment begins frone ttonnected stored source of liquid or
gas fuel or electrical power supplyintpe equipment or the utility service
point/point of delivery and extends throutifie point of use but does not include
process equipment that may alsodo@nected to the same source.

BUILDING SERVICES PIPING. All piping systems and é¢ir component parts

that are part of a building system and thibmote the safe, sanitary, and energy
efficient occupancy of a building. Buildirsgrvices piping includes, but is not
limited to, cold and hot potable water dibution for plumbing fixtures; sanitary
lines from plumbing fixtures; nonflammable medical gas systems; medical oxygen
systems; medical vacuum systems; firgtection piping systems and compressed
air in_dry systems; refrigeration, chedl water, condenser and cooling tower
water, brine, and water/antifreeze sysis; steam, steam condensate, and hot
water piping systems; arfdel oil piping and fuel gapiping for heating, cooling,

and cooking applicationsSee division (A) of seoh 4104.41 of the Revised
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Code.
CEILING RADIATION DAMPER. A listed deviceinstalled in_a ceiling
membrane of a fire-resistance-ratdidor/ceiling or roof/ceiling assembly to
limit automaticallythe radiative heat transferttugh an air inlet/outlet opening.
CHIMNEY. A primarily vertical structure containing one onore flues, for the
purpose of carrying gaseous productscombustion and air from a fuel-burning
appliance to the oudoor atmosphere.
Factory-built chimney. A listed and labeled chimnegomposed of factory-
made components, assembled in fledd in accordance ith manufacturer’'s
instructions andhe conditions of the listing.
Masonry chimney. A field-constructed chimney conposed of solid masonry
units, bricks, stones or concrete.
M etal chimney. A field-constructed chimney of metal.
CHIMNEY CONNECTOR. A pipe that connects a fudburning appliance to
a chimney.
CLEARANCE. The minimum distance through air measured between the
heat-producing surface of the mechaniappliance, device or equipment and the
surface of the combustible material or assembly.
CLOSED COMBUSTION SOLID-FUEL-BURNING APPLIANCE. A heat-
producing appliance that employs cambustion chamber dh does not have
openings other thathe flue collar, fuel charging door and adjustable openings
provided to control the amount of combustion air that entieescombustion
chamber.
CLOTHESDRYER. An appliance used to dry wet laundoy means of heat.
CODE. Those rules contained in Chaps 4101:2-1 to 4101:2-15 of the
Administrative Code.
CODE OFFICIAL. See “Building Official”.
COMBINATION FIRE/SMOKE DAMPER. A listed device installed in ducts
and air_transfer openings designeddose automatically upon the detection of
heat and resist thpassage of flame and smoke. Tawice is installed to operate
automatically, be controllebly a smoke detection systerand where required, is
capable of being positioned from a fitemmand center.
COMBUSTIBLE ASSEMBLY. Wall, floor, ceiling or other assembly
constructed of one or more component materigiat are not defined as
noncombustible.
COMBUSTIBLE LIQUID. A liquid having a closedcup flash point at or
above 100°F (38°C). Combustible liquidsall be subdivided as follows:
Class 11. Liquids having a closed cup flash point atajove 100°F (38°C)
and below 20°F (60°C).
Class 111A. Liquids having a closed cup flash point ataiyove 140°F (60°C)
and below RO°F (93°C).
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Class 111B. Liquids having a closed cup flash point ataiyove 200°F (93°C).

The category of combustible liguids does not include compressed gases or

cryogenic fluids.
COMBUSTIBLE MATERIAL. Any material not defineds noncombustible.
COMBUSTION. In the context of this code, refers to thapid oxidation of
fuel accompanied by éhproduction of heabr heat and light.
COMBUSTION AIR. Air necessary for complete combustion of a fuel,
including theoretical air and excess air.
COMBUSTION CHAMBER. The portion of an appliance within _which
combustion occurs.
COMBUSTION PRODUCTS. Constituents resulting frorthe combustion of a
fuel with the oxygen of the air, includinpe inert gases, bekcluding excess air.
COMMERCIAL COOKING APPLIANCES. Appliancedisted as commercial
cooking appliances andsed in a commercial foodgervice establishment for
heating or cooking food and which produce grease vapors, steam, fumes,
smoke or odors that are required to be removewugh a local exhaust
ventilation system. Such appliancésclude deep fat fryers; upright broilers;
griddles; broilers;steam-jacketed kettles; hot-top ranges; under-fired broilers
(charbroilers); ovens; barbexs) rotisseries; and similappliances.
COMMERCIAL COOKING RECIRCULATING SYSTEM. Self-contained
system consisting of the exhaust hodlde cooking equipment, the filters and
the fire suppressiosystem. The system is designed to capture cooking vapors
and residues generated from commercial cooking equipmé&he system
removes contaminantsoim the exhaust air ancecirculates the air to the space
from which it was withdrawn.
COMMERCIAL FOOD SERVICE ESTABLISHMENT. A building or portion
thereof that is frequently used foretipreparation and/or serving of food using
listed commercial cooking appliance®r, depending upon the duration,
frequency, and purposes of the cookingrapens, establishments that utilize
listed household or domestic cookimgpliances for the preparation and/or
serving of large quantities of food galso be considered commercial food
service establishments. Such establishmewisde, but are nolimited to, food
processing facilities and food service operas typically found in restaurants,
hotels, clubs, banquet halls, school cafetgerihospital cafeterias, and catering
businesses. (Establishments thatizgillisted household or domestic cooking
appliances in_ a manner similar to a typical residential setting such as fire
stations, office break rooms, day careiliies, church halls, and dwelling units
are not commercial fooservice establishments.)
COMMERCIAL KITCHEN EXHAUST HOODS.

Backshelf hood. A backshelf hood is also referred to adosv-proximity

hood, or as a sidewall hood where walbunted. Its front lower lip is low
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over the appliance(sdnd is “set back” from the dnt of the appliance(s). It
is always closed to the rear of the appliances by a pahele free-
standing, or by a panel or wall where walbunted, and its height above
the cooking surface varieqThis style of hood can be constructed with
partial _end panels to increase its effectiveness in capturing the effluent
generated by the cooking operation).
Double idand canopy hood. A double island canopyood is placed over
back-to-back appliances or appliandimes. It is open on all sides and
overhangs both fronts anthe sides of the appliance(s). It could have a wall
panel between the backs of the applkigs. (The fact that exhauair is drawn
from both sides of the double canopy to meethe center causes each side
of this hood to emulate wall canopy hood, and thut functions much the
same with or without an actual wall panel between the backsthaf
appliances).
Eyebrow hood. An eyebrow hood ismounted directly tothe face of an
appliance, such as aven and dishwasheabove the opening(s) or door(s)
from which effluent isemitted, extending past tilsédes and overhanging the
front of the opening toapture the effluent.
Pass-over hood. A pass-over hood is a free-standing foofma backshelf hood
constructed low enough to pass foodker the top.
Single island canopy hood. A single island canopy hooi placed over a
single appliance or appliance line. It épen on all sides and overhangs the
front, rear and sides ofhe appliance(s). A single island canopy is more
susceptible to cross drafts andjuges a greater exhaust air flothan an
equivalent sized wall-mounted canopy to captumad contain effluent
generated by the cooking operation(s).
Wall canopy hood. A wall canopy exhaust hood imounted against a wall
above a single appliance or line appliance(s), or itauld be free-standing
with a back panefrom the rear of the appliaes to the hood. It overhangs
the front and sides of th@@liance(s) on all open sides.
The wall acts as back panel, forcing the makeup airlhe drawn across the
front of the cooking equipment, thuscreasing the effectiveness of the
hood to capture andontain effluent generated by the cooking operation(s).
COMPENSATING HOODS. Compensating hoods atbose having integral
(built-in) makeup air supply. Thenakeup air supply for such hoods is generally
supplied from: short-circuit flow from insideghe hood, air curtain flow fronthe
bottom of the front face, and front face discharge fromahiside front wall of the
hood. The compensating makeup diew can also be sufipd from the rear or
side of the hood, othe rear, front or sides of the cooking equipment. The makeup
airflow can be one or a combination of methods.
COMPRESSOR. A specific _machine, withor without accessories, for
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compressing a gas.
COMPRESSOR, POSITIVE DISPLACEMENT. A compressor_in_which
increase in_pressure igttained by changingthe internal volume of the
compression chamber.
COMPRESSOR UNIT. A compressor with its prime movend accessories.
CONCEALED LOCATION. A location that cannot beaccessed without
damaging permanent parts of the buildisigucture or finish surface. Spaces
above, below or behindreadily removable panels or doors shall not be
considered asoncealed.
CONDENSATE. The liquid that condenses from a géecluding flue gas)
caused by a reduction in temperature.
CONDENSER. A heat exchanger designed to liquefy refrigerant vapor by
removal of heat.
CONDENSING UNIT. A specific refrigerating machineombination for a given
refrigerant, consisting of one or mopower-driven compressors, condensers and,
where requiredJiquid receivers, and the reguly furnished accessories.
CONDITIONED SPACE. An area, room or space thatesclosedby, but
not within, the building thermal envelomssemblyand that isdirectly heated
or cooled or that is indirectly heated or cool&paces are indirectly heated or
cooled where they communicate through openings with conditioned spaces,
where theyare separated from conditioned spaces by uninsulated \laliss
or _ceilings, or where thegontain uninsulated ductgiping or other sources of
heating or cooling.
CONSTRUCTION DOCUMENTS. The written, graphic _and pictorial
documents prepared or assembled facdbing the design, location and physical
characteristics of the elementsabproject necessary for obtainipdan approval
in accordance with sectnh 106 of rule 4101:1-1-01 ¢tie Administrative Code
CONTROL . A manual or automatic device designed to requlate the gas, air, water
or electrical supply to, or operation @&f, mechanical system.
CONVERSION BURNER. A burner designed to supplyaseous fuel to an
appliance originallydesigned to utilizeanother fuel.
COOKING APPLIANCE. See “Commercial aoking appliances”;'Domestic
cooking appliances”, and “Hosehold cooking appliances.”
DAMPER. A manually or automatically controlled deviceregulate draft or the
rate of flow of air or combustion gases.
Volume damper. A device that, where installed, wilestrict, retard or direct
the flow of air in a duct, or thproducts of combustion in a heat-producing
appliance, itsvent connector, vent or chimney therefrom.
DESIGN FLOOD ELEVATION. The elevation of thédesign flood,” including
wave height, relative to the daturspecified on the community’s legally
designated flood hazardrea map. In areas designated as Zone AO, the design
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flood elevation shall be the elevation of the highest existing grafdghe
building’s perimeter plus the depth number, in fegpecified on the flood
hazard map. In areas designated Zame AO where a geh number is not
specified on the maghe depth number shall be taken as being equal to 2 feet
(610 mm).
DESIGN WORKING PRESSURE. The maximum allow- able working
pressure for which a spécipart of a system islesigned.
DIRECT REFRIGERATION SYSTEM. A system in which the evaporator or
condenser of the refrigerating systemin _direct contactwith the air or other
substances to beooled or heated.
DIRECT-VENT APPLIANCES. Appliances that are constructed and installed
so that all air for combustion is derivdtbm the outdoor atmosphere and all flue
gases are dissharged to the outdoor atmosphere.
DISCRETE PRODUCT. Products that are noncontinuousgdividual, distinct
pieces such as, bubt limited to, electrical, pimbing and mechanical products
and duct straps, dudittings, duct reqisters and pipe hangers.
DOMESTIC COOKING APPLIANCES. Appliances listed as domestic or
household cooking appliances and des@hrie heat or cook food for human
consumption in _a manner similar ta typical residential or household
application. Domestic cooking appliances have built-in safety features such as
child safe knobs and insuéd oven doors which make them appropriate for use
in a residential occupancy.
DRAFT. The pressure difference existingetween the appliance or any
component part and the atmosphere, that causesninuous flow of air and
products of combustion througlthe gas passages of the appliance to the
atmosphere.
Induced draft. The pressure diffence created by thaction of a fan,
blower or ejector, tht is located betweethe appliance and the chimney or
vent termination.
Natural draft. The pressure difference created by a venthimney because
of its height, and the temperature difnce between the flue gases and the
atmosphere.
DRIP. The container placed at a low point in a system of piping to collect
condensate and from which the condensatensovable.
DRY CLEANING SYSTEMS. Dry cleaning plants or systems are classified as
follows:
Typel. Those systems using Class | flammable liquid selrts having a flash
point below 100°F (38°C).
Type |l. Those systems using C&aH combustible liguidsolvents having a
flash point at or lBove 100°F (38°C) antdelow 140°F (60°C).
Type l1l. Those systems using Class |l combustible liquid solvents having a
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flash point at oabove 140°F (60°C).

Types IV _and V. Those systems using Gk IV _nonflammable liquid

solvents.
DUCT. A tube or conduit utilized for conveying air. The paissages of self-
contained systems are not to be construediagucts.
DUCT FURNACE. A warm-air furnace normally installeid an air distribution
duct to supply warm air for heating. Thdefinition shall apply only to a warm-
air_heating appliancghat, for air circulation, depends on a blower not furnished
as part of the furnace.
DUCT SYSTEM. A continuous passageway for the transmission of air that, in
addition to ducts, includes duct fittingdampers, plenums, fans and accessory
air-handling equipmeérand appliances.
DUCTLESS MINI-SPLIT SYSTEM. A heating and cooling system that is
comprised of one or multiplendoor evaporator/air-handling units and an outdoor
condensing unit that i£onnected by refrigerant piping and electrical wiring. A
duct- less mini-split system is capabdé cooling or heating one amore rooms
without the use of a traditional ductwork system.
DWELLING. A structure consisting exclusivaedy three or fewer dwelling units,
with or without garages or accessory spaces, used, intended, or designated to be
used for living purposes
DWELLING UNIT. A single unit providing complete, independent living
facilities for one or more persons,cinding permanent provisions for living,
sleeping, eating, cooking and sanitatidie unit may include any accessory
space intended for the exclusive use of the occupants of an individual dwelling
unit such as a private garage, greenhouse, etc
ELECTRIC HEATING APPLIANCE. An appliance thatproduces heat
energy to create a warm environment by Hmplication of electric power to
resistance elements, refrigerant compnesssodissimilar material junctions.
ENERGY RECOVERY VENTILATION SYSTEM. Systems that employ air-
to-air heat exchangers to recover enefgym or reject energy to exhaust air for
the purpose of preheating, pre-cooling, humidiing or dehumidifying outdoor
ventilation air prior to supplying such air to a space, eithezctly or as part of
an HVAC system.
ENGINE-MOUNTED TANK. A fuel tank furnished by the engine manufacturer
or the emergency power system supied mounted on the engine, the engine-
frame, or under as a subbase.

ENVIRONMENTAL AIR. Air that is conveyed to or fronoccupied areas
through ducts which are not part of the heatr or air-conditioning system, such
as ventilation for humanusage, domestic kitchen range exhaust, bathroom
exhaust,domestic clothes dryer exhaust and parking garage exhaust.
EQUIPMENT. All piping, ducts, vents, control devices anther components of
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systems other than appliances which peemanently installed and integrated to
provide control ofenvironmental conditions for bBdings. This definition shall
also include other systems specifically regulated in this code.

EQUIPMENT, EXISTING. Any equipment requlated by this cotleat was
installed or for whickan approvalhas been issued.

EVAPORATIVE COOLER. A device used for reducing treensible heat of air

for cooling by the process of evaporatiohwater into an airstream.
EVAPORATIVE COOLING SYSTEM. The equipment and appliances
intended or installed for the purposearvivironmental coatig by an evaporative
cooler from which theconditioned air is distributed through ducts or plenums to
the conditioned area.

EVAPORATOR. That part of the system in which liquidefrigerant is
vaporized to produce refrigeration.

EXCESS AIR. The amount of air provided in additi to theoretical air to achieve
complete combustion of a fuel, therelpyeventing the formation of dangerous
products of combustion.

EXFILTRATION. Uncontrolled outward air leakage frooonditioned spaces
through unintentional openings in ceilings, floors and walls to unconditioned
spaces or the outdoorsaused by pressure differences across these openings
resulting from wind, the stack effect created by temperature differences between
indoors and outdoors, and imbalances betvwsgaply and exhaust airflow rates.
EXHAUST SYSTEM. An assembly of connecteducts, plenums, fittings,
registers, grilles and lbds through which aiiis conducted from the space or
spaces and exhausted to thédoor atmosphere.

EXHAUSTED ENCLOSURE. An appliance or piece of equipment which
consists of a top, a back and two sigesviding a means ofbcal exhaust for
capturing gases, fumes, vapors and sisSuch enclosures include laboratory
hoods, exhaust fume hoods and similar apgksnand equipment used to retain

and exhaust locally the gases, fumes, vapors and mists that could be released.
Rooms or areas provided with genkenrgentilation, in tlemselves, are not
exhausted enclosures.

EXTRA-HEAVY-DUTY COOKING APPLIANCE. Extra-heavy-duty cooking
appliances are those utilizing opame combustion of solid fuel at any time.

FIRE CODE. The “Ohio Fire Code”.

FIRE DAMPER. A listed device installed in ducts arar transfer openings
designed to close automatically upatetection of heat and to restrict the
passage of flame. Firdampers are classified for usesither static systems that
will _automatically shut down in the ent of a fire, or in dynamisystems that
continue to operate during a fire. A dynamic fdamper is tested and rated for
closure under elevated temperature airflow.
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FIREPLACE. An assembly consisting of a hearth and fiebamber of
noncombustible material and provided witlclamney, for use with solid fuels.
Factory-built fireplace. A listed and labeled fireplaceand chimney
system composed of factory-made components, and assembled in the field in
accordance with manufacturer’s instrocis and the conditigof the listing.
Masonry fireplace. A field-constructed fireplace composed of solid
masonry units, bricks, stones or concrete.
FIREPLACE STOVE. A free-standing chimney-connectesblid-fuel-burning
heater, designed to be operated with fine chamber doors in either the open or
closed position.
FLAME SAFEGUARD. A device that will automatically shut off the fuel
supply to a main burner or group bfirners when the mean§ignition of such
burners become@operative, and when flame failure occurs on the burner or
group of burners.
FLAME SPREAD INDEX. The numerical valuessigned to a material tested
in accordance with ASTM E 84r UL 723.
FLAMMABILITY CLASSIFICATION. Refrigerants shalbe assigned to one
of the three classes—1,02 3—in accordance WitASHRAE 34. For Classes 2
and 3, the heat ofombustion shall be calculated assuming that combustion
products are in the gas phase and in their most stable state.
Class 1. Refrigerants that do not show flame propagatidmen tested in air at
14.7 psia (101 kPa) and 140°F (60°C).
Class 2. Refrigerants having a lower flammability limft.FL) of more than
0.00625 pound per cubic foot (0.1¥/m3) at 140°F (60°C) and 14.7 psia
(101 kPa) and a heaf combustion of less tha169 Btu/lb (19 000 kJ/kg).
Class 3. Refrigerants that are highly flammable, havingiFEL of less than or
equal t00.00625 pound pecubic foot (0.10 kg/m3) at140°F (60°C) and 14.7
psia (101 kPa) or aieat of combustion greatdnan or equal to 8169 Btu/lb
(19 000 kJ/kQg).
FLAMMABLE LIQUIDS. Any liquid that has a flastpoint below 100°F
(38°C), and has a vapor pressure exteeding 40 psia (2#a) at 100°F (38°C).
Flammable liquids shall be known asa€3$ | liquids and shall be dividadto
the following classifications:
Class |A. Liguids having a flash point below 73°F (23°@Nd a boiling point
below 100°F (38°C).
Class IB. Liquids having a flash point below 73°F (23°&hd a boiling point
at or above 100°F (38°C).
Class IC. Liquids having a flash point at or above 73%3°C) and below
100°F (38°C).
FLAMMABLE SOLID. A solid, other than a blasting agent or explosive, that is
capable of causing fire through frictiombsorption of moisture, spontaneous
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chemical change, or retained heat frananufacturing or processing, or which
has an ignition temgrature below 217 (100 C) or which burns so vigorously
and persistently when ignited as to creatserious hazard. A chemical shall be
considered a flammable solid as determiimedccordance with the test method of
CPSC 16CFR; Part 1500.44, if it ignites andimiwith a self-sustained flame at
a rate greater than 0.1 inch (2.5 mm) per second along its major axis.
FLAMMABLE VAPOR OR FUMES. Mixtures of gases in air at
concentrations equal to or greater than the laRd less than arqual to the upper
flammability limit (UFL).

FLASH POINT. The minimum temperaturin degrees Fahrenheit at which a
liguid will give off sufficient vapors to fim an ignitable mixture with air near the
surface or in the container, bwiill not sustain combustio.he flash point of a
liguid shall be determinetly the appropriate tegirocedures and apparatus as
specifiedn ASTM D 56, ASTMD 93 or ASTM D 3278.

FLEXIBLE AIR CONNECTOR. A conduit for transferrincair between an_air
duct or plenum and aair terminal unit orbetween an air duct or plenum and an
air_inlet or air outletSuch conduit is limited in its use, length and location.
FLOOR AREA, NET. The actual occupied areapt includng unoccupied
accessory areasuch as corridors, stairwaydgoilet rooms, mechanical rooms,
closetsor thicknesses of walls.

FLOOR FURNACE. A completely self-contained furnace suspended from the
floor of the space being heated, taking for combustion from outside such
space and withmeans for observing flames and lighting the appliance from
such space.

FLUE. A passageway within a ghney or vent throughwhich gaseous
combustion products pass.

FLUE CONNECTION (BREECHING). A passage for conducting the
products of combustion from a fuel-firegbpliance to the vent or chimney (see
also “Chimney connector” and “Vent connector”).

FLUE GASES. Products of combustion and excess air.

FLUE LINER (LINING). A system or material used to forthe inside surface of
a flue in a chimney or vent, fathe purpose of protecting the surrounding
structure from the effect®f combustion products and conveying combustion
productswithout leakage to the atmosphere.

FUEL GAS. A natural gas, manufactured gas, liguefipdtroleum gas or a
mixture of these.

FUEL OIL. Kerosene or any hydrocarbon oil having a flaslint not less than
100°F (38°C).

FUEL-OIL PIPING SYSTEM. A closed piping system thatonnects a
combustible liquid froma source of supply to fauel-oil-burning appliance.

FUEL TANK. A tank containing fuel foan engine(s) or appliance.

002vS200T
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FURNACE. A completely self-contained heating unit thatdesigned to supply
heated air to spaces remote fronadjacent to the appliance location.
FURNACE ROOM. A room primarily utilized for the installation of fuel-burning,
space-heating and water-heating appliaratbgr than boilers (see also “Boiler
room”).

FUSIBLE PLUG. A device arranged to relieve pressure bgeration of a
fusible member at a predetermined temperature.

GAS CABINET. A fully enclosed, noncombustit#aclosure used to provide an
isolated environment for compressed ggbnders in storag®r use. Doors and
access ports for exchanging cylinders ardessing pressure-reqgulating controls
are allowed to be included.

GAS ROOM. A separately ventilated, fully enclosed room in which only
compressed gases and associated ecgniprand supplies are stored or used.
GROUND SOURCE HEAT PUMP LOOP SYSTEM. Piping buried in
horizontal or vertical excavations or placed ibady of water for the purpose of
transporting heat transfeliquid to and from a heat pump. Included in this
definition are closed loop systems in which the liquid is recirculated apdn
loop systems in which thegliid is drawn from a well opther source.
HAZARDOUS LOCATION. Any location considered to ba fire hazard for
flammable vapors, dust, combustible fibem other highly combustible
substances. The location is nucessarily categorized in thailding codeas a
high-hazard use group classification.

HAZARDOUS PRODUCTION MATERIAL (HPM). A solid, liquid, or gas
associated with semiconductor manufaicta that has a degre-of-hazard rating
in_health, flammability or reactivity dflass 3 or 4 as ranked by NFPA 704 and
which is used directly in researchplaratory or production processes which have
as their end product matels that are not hazardous.

HEAT EXCHANGER. A device that transfers heat frowne medium to
another.

HEAT PUMP. A refrigeration system that extracts heat frame substance and
transfers it to another portion of the saswhstance or to a second substance at a
higher temperature foa beneficial purpose.

HEAT TRANSFER LIQUID. The operating or thermatorage liquid in a
mechanical system, including water other liquid base, and additives at the
concentration presentinder operating conditions uséal move heat from one
location to another. Refrigerants are not included as heat trdigiets.
HEAVY-DUTY COOKING APPLIANCE. Heavy-duty cooking appliances
include electric under-fired broilers, electric chain (conveyor) broilers, gas under-
fired broilers, gaschain (conveyor) broilers, gas open-burner ranges (with or
without oven), electric and gas wok ranges, smokers, smokamns, and electric
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and gas over-fired (upright) broilers asdlamanders.
HIGH-PROBABILITY SYSTEMS. A refrigeration systenmn which the basic
design or the location of componentssisch that a leakage of refrigerant from
a failed connectionseal or component will enter an occupancy classified area,
other than the machinery room.
HIGH-SIDE PRESSURE. The parts of a refrigerating sysem subject to
condenser pressure.
HOOD. An air _intake device used to capture by entrapmémipingement,
adhesion or similar means, grease, moistureat and similar contaminants
before they enter a duct system.
Type |I. A kitchen hood for collecting and removingrease vapors and
smoke. Such hoods are equipped witlir@ suppression system.
Type Il. A general kitchen hood for collecting and removing steam, vapor,
heat, odors and products of combustion.
HOUSEHOLD COOKING APPLIANCES. See “Domestic Cooking
Appliances.”
HYDROGEN GENERATING APPLIANCE. A self-contained package or
factory-matched packages of integrategistems for generating gaseous hydrogen.
Hydrogen generating appliances utilizeeattolysis, reformation, chemical, or
other processes to generate hydrogen.
IGNITION SOURCE. A flame, spark orhot surface capablef igniting
flammable vapors or fumes. Such sources inclabpliance burners, burner
ignitors and electrical switchindevices.
IMMEDIATELY DANGEROUS TO LIFE OR HEALTH (IDLH). The
concentration of airborne contaminantattposes a threat of death, immediate or
delayed permanent adverse healtre@f, or effects that could preveascape
from such an environment. This contaamh concentration level is established by
the National Institute of Occupational fS€y and Health (MDSH) based on both
toxicity and flammability. It is generally expressed in parts per tolk by

volume (ppm v/v) or milligrams per cubic meter (rmu?).

INCOMPATIBLE MATERIALS. Materials that, when med, have the potential
to react in a manner which generates hdames, gases or byproducts which are
hazardous to life or property.
INDIRECT REFRIGERATION SYSTEM. A system in which a secondary
coolant cooled or heated blge refrigerating system is circulated to the air or
other substance to beooled or heated. Indirect systems are distinguished by
the following methods of application:
Closed system. A system in which a secondary fluid éther cooled or
heated by the refrigerating system atiten circulated within a closed
circuit in_indirect contactwith the air or other substance to be cooled or
heated.
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Double-indirect open-spray system. A system in_whichthe secondary
substance for an indirect open-spray syst@gnheated or cooled by an
intermediate coolant circulatedom a second enclosure.
Open-spray system. A system in which a secondary coalat is cooled or
heated by the refrigerating system ahdn circulated in direct contact with
the air or other substance to be cooled or heated.
Vented closed system. A system in which a secondappolant is cooled or
heated by the refrigerating system attén passed through a closed circuit in
the air or other substance to be cooled or heatedcept that the evaporator or
condenser is placed in apen or appropriately ventednk.
INFILTRATION. Uncontrolled inward air leakage to conditioned spaces through
unintentional openings in ceilingfipors and walls from unconditioned spaces or
the outdoorscaused by pressure differences across these openings resulting from
wind, the stack effect created by tengiare differences between indoors and
outdoors, and imbalances betwesrpply and exhaust airflow rates.

INFORMATION TECHNOLOGY EQUIPMENT. Any electronic digital or
analog computer, along with all peripta, support, memory, programming, or
other directly associated equipnierecords, storage, and activities.

INFORMATION TECHNOLOGY EQUIPMENT AREA. An area of a building
where the information technology equigmh room is located, including support
rooms served by the same specialainditioning/air-handling equipment as the
information technolog equipment room.

INFORMATION TECHNOLOGY EQUIPMENT ROOM. An enclosed area,
with one or more means of entry, thaintains computer based business and
industrial informationtechnology equipment.
INTERLOCK. A device actuated by another device wikthich it is directly
associated, to govern succeeding operations of the same or allied devices. A
circuit in which a givenaction cannot occur until after one or more other actions
have taken place.
JOINT, FLANGED. A joint made by bolting together a paif flanged ends.
JOINT, FLARED. A metal-to-metal compression joint iwhich a conical
spread is made on the end of a tube thatoimpressed by a flare nut against a
mating flare.
JOINT, MECHANCAL.

1. A connection between pipes, fittings, or pipes and fittings, that is not

welded, brazed, caulked, solderedlvent cemented, or heat fused.

2. A general form of gas or liquid-tigltonnections obtained by the joining

of parts through a positive holding niemical construction such as, but not

limited to, flanged, screwed, clamped, piishpress, or flared connections.
JOINT, PLASTIC ADHESIVE. A joint made in thermoseplastic piping by
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the use of an adhesive substance wharms a continuous bond between the
mating surfaces witheut dissolving either one of them.

JOINT, PLASTIC HEAT FUSION. A joint made in thermoplastic piping by
heating the parts sufficiently to pernfiision of the materials when the parts are
pressed together.

JOINT, PLASTIC SOLVENT CEMENT. A joint made in thermoplastic piping
by the use of a solveépr solvent cementvhich forms a continuous bond between
the mating surfaces.

JOINT, SOLDERED. A gas-tight joint obtained by theining of metal parts with
metallic mixtures of alloys which mett temperatures between 400°F (204°C) and
1,000°F (538°C).

JOINT, WELDED. A gas-tight joint okdined by the joiningof metal parts in
molten state.

JURISDICTION. The authority to enforce thisode by municipal corporations,
townships or counties certified byetiboard in accordancwith 3781.10 of the

Revised Code or the division of indistrcompliance in the department of
commerce.

LABEL. An identification applied on a produbt the manufacturer that contains

the name of the manufacturding function and performae characteristics of the
product or material, and the name ancaidification of anapproved agency and

that indicates that the representative sample of the product or material has been
tested and evaluated by an approved agency (see building code section 1703.5
and building code definitions “Inspaoh Certificate,” “Manufacturer’s
Designation,” and “Mark”).

LABELED. Equipment, materials or products to whitlave been affixed a
label, seal, symbol or other identifyingpark of a nationally recognized testing
laboratory, inspectionagency or other organization concerned with product
evaluation that maintains perigdinspection of the production dhe above-
labeled items and whodabeling indicates eithethat the equipment, material or
product meets identified standards or has been tested and found suitable for a
specified purpose.

LIGHT-DUTY COOKING APPLIANCE. Light-duty cooking appliances
include gas and electric ovens (includirgjandard, bake, roasting, revolving,
retherm, convectioncombination convection/steamer, countertop conveyorized
baking/finishing, deck and pag}, electric and gas steanjacketed kettles,
electric and gas pasta cookers, electric @y compartment steamers (both
pressure and atmospheriahd electric and gas cheese melters.

LIMIT CONTROL. A device responsive to changesgressure, temperature or
level for turning on, shutting off athrottling the gas supply to an appliance.
LIMITED CHARGE SYSTEM. A system in which, withthe compressor idle,
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the design pressure will not be exceedethen the refrigerant charge has
completely evaporated.

LIMITED SPRAYING SPACE. An area in which spraying operations for touch-
up or spot painting of a surfacarea of nine square feet (0.84)nor less are
conducted.

LIQUID STORAGE ROOM. A room classified as a Group H-3 occupancy used
for the storage of flammable or combibke liquids in a closed position.

LIQUID STORAGE WAREHOUSE. A room classified as a Group H-3
occupancy used for the storage of flaatwhe or combustible liquids in an
unopened condition. The quantities of flammable or combustible liquids stored
are not limited.

LISTED. Equipment,appliances,materials, products or services included in a
directory published by arapproved agencwhose listing states either that the
equipment,appliance, material, product or servicmeets identified standards
listed in this codeor havebeen tested and found suitable fme ina specified
manner

LIVING SPACE. Space within_a dwelling unit utilized foliving, sleeping,
eating, cooking, bathing, washing and sanitation purposes.

LOWER EXPLOSIVE LIMIT (LEL). See Lower Flammability Limif’

LOWER FLAMMABLE LIMIT (REFRIGERANT) (LFL). The minimum
concentration of refrigerant that isapable of propagating a flame through a
homogeneous mixture of refrigerant and air.

LOWER FLAMMABLE LIMIT (LFL). The minimum concentration of vapor

in air at which propagation of flame wdkcur in the presence of an ignition
source. The LFL is sometimes refertechs LEL or lower explosive limit.
LOW-PRESSURE HOT-WATER-HEATING BOILER.

A boiler furnishing hot water at pressures not exceedingd®$@1103 kPa) and
at temperatures not exceeding 250221°C).

L OW-PRESSURE STEAM-HEATING BOILER. A boiler furnishing steam at
pressures not exceeding 15 psi (IKPa).

LOW-PROBABILITY SYSTEMS. A refrigeration systemn which the basic
design or the location of componentssisch that a leakage of refrigerant from
a failed connectionseal or component will not enter an occupancy-classified
area, other than the machinery room.

LOW-SIDE PRESSURE. The parts of a refrigerating sysem subject to
evaporator pressure.

MACHINERY ROOM. As used in_ Chapter 11 of this code means
“Refrigeration Machinery Room.”

MECHANICAL DRAFT SYSTEM. A venting systemdesigned to remove
flue or vent gases by mechanical meadingt consists of an induced-draft portion
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under nonpositivestatic pressure or a forced-draft portion under positive static
pressure.
For ced-draft venting system. A portion of a ventingsystem using a fan or
other mechanical means to cause thenoval of flue or vent gases under
positive static pressure.
Induced-draft venting system. A portion of a ventingsystem using a fan
or other mechanical means to cause &moval of flue or vent gases under
nonpositive static venpressure.
Power venting system. A portion of a venting systemasing a fan or other
mechanical means to cause tieenoval of flue orvent gases under positive
static ventpressure.
MECHANICAL EQUIPMENT/APPLIANCE ROOM. A room or _space in
which nonfuel-fired mechanical equipment and appliances are located.
MECHANICAL EXHAUST SYSTEM. A system for removing air
from a room or space by mechanical means.
MECHANICAL JOINT. See “JOINT, MECHANICAL.”
MECHANICAL SYSTEM. A system specifically addressexhd requlated in
this code and comped of componentgjevices, appliances and equipment.
MEDIUM-DUTY COOKING APPLIANCE. Medium-duty cooking
appliances include ela discrete elementranges (with or without oven),
electric and gas hot-topanges, electric and gas griddles, electric and gas
double- sided griddles, electric and gidryers (including open deefat fryers,
donut fryers, kettle fryersand pressure fryersglectric and gas conveyor pizza
ovens, electric and gas tiltingkillets (braising pansand electric and gas
rotisseries.
MODULAR BOILER. A steam or_hot-water-heating assembly consisting of a
group of individual boilers called modulestended to be installed as a unit
without intervening stopvalves. Modules are under one jacket or are individually
jacketed. The individual modules shall be limited to a maximoput rating of
400,000 Btu/h (117 228 W) gas, 3 gallons pewr (gph) (11.4 L/h) oil, or 115
KW (electric).
NATURAL DRAFT SYSTEM. A venting system designetd remove flue or
vent gases under nonpositive static vprassure entirely by natural draft.
NATURAL VENTILATION. The movement of air into andut of a space
through intentionally provided openings, suak windows and doors, or through
nonpowered ventilators.
NET OCCUPIABLE FLOOR AREA. The floor area of aroccupiable space
defined by the inside surfaces of its waltsit excluding shafts, column
enclosures and other permanentlyclesed, inaccessible and unoccupiable
areas.Obstructions in the space such as furnishings, display or storage racks and
other obstructions, whether temporary or permanent, shall not be deducted from




4101:2-2-01 20

the space area.
NONABRASIVE/ABRASIVE MATERIALS. Nonabrasive particulate in

high concentrations, moderately abrasiyarticulate in _low and moderate
concentrations, and highlgbrasive particulate in low concentrations, such as
alfalfa, asphalt, plaster, gypsum and salt.

NONCOMBUSTIBLE MATERIALS. Materials that, whenested in accordance
with ASTM E 136, have at least three folur specimens testadeeting all of the
following criteria:

1. The recorded temperature of the surface and intdhermocouples
shall not at any time during the test ris®re than 54°F (BC) above the
furnace temperature dhe beginning of the test.

There shall not be flaming from the specimen afterfitise 30 seconds.

If the weight loss of the specimen during testexgeeds 50 percent, the
recorded temperature of theurface and interior thermocouples shall not
at any timeduring the test rise above the furnace air temperatutbeat
beginning of the test, anddie shall not be flamingf the specimen.
OCCUPANCY. The purpose for which a building, gvortion thereof, is
utilized or occupied.

OCCUPATIONAL EXPOSURE LIMIT (OEL). The time-weighted average
(TWA) concentration for a normal eighthour workday and a 40-hour
workweek to which nearly allworkers can be repeatedly exposed without
adverse effectbased on the OSHA PEL, ACGIH TLV-TWA, AIHA WEEL, or
consistent value.

OCCUPIABLE SPACE. An enclosed space intended fbuman activities,
excluding those spaces intended primaffity other purposes, such as storage
rooms and equipmenboms, that arenly intended to & occupied occasionally
and for short periods of time.

OFFSET (VENT). A combination of approved bends thabke two changes
in_direction_bringing one _section of theent out of line but into a line parallel
with the other section.

OUTDOOR AIR. Air taken from the outdoors, and therefor®t previously
circulated through the system.

OUTDOOR OPENING. A door, window, louver or skylightopenable to the
outdoor atmosphere.

OUTLET. A threaded connection or bolted flange in a pipsygtem to which a
gas-burning appliance is attached.

PANEL HEATING. A method of radiant space heating which heat is
supplied by large heateateas of room surfaced.he heating element usually
consists of warm water pipingyarm air ducts, or electrical resistance elements
embedded iror located behind ceiling, wall or floor surfaces.

PELLET FUEL-BURNING APPLIANCE. A closed-combustion, vented

wnN
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appliance equipped with a fuel-feed mechanism for burning processed pellets of
solid fuel of a specifiesgize and composition.
PIPING. Where used in this codépiping” refers to eitherpipe or tubing, or
both.

Pipe. A rigid conduit of iron, steelopper, brass or plastic.

Tubing. Semirigid conduit of copper, aluminum, plastc steel.
PLASTIC, THERMOPLASTIC. A plastic that is capablef being repeatedly
softened by increase of temperature Aaddened by decrease of temperature.
PLASTIC, THERMOSETTING. A plastic that is capablef being changed
into a substantially infusible or insolubf@oduct when cured under application
of heat or chemicameans.
PLENUM. An enclosed portion of the building structurether than an
occupiable space being conditioned, thatdesigned to allow air movement,
and thereby serve as partaof air distribution system.

PLUMBING CODE. The “Ohio Plumbing Code.”

PORTABLE FUEL CELL APPLIANCE. A fuel cell generator of electricity,
which is not fixed in place. A portablieiel cell appliance utilizes a cord and
plug connection to @rid-isolated load and has integral fuel supply.

POWER BOILER. See “Boiler.”

POWER PIPING. Piping systems and their cponent parts that are not
building services piping systems, and they be installed within electric power
generating stations, industrial and institoial plants, utility geothermal heating
systems, and central and district hieg and cooling systems. Power piping
includes, but is not limited to, piping used in the distribution of plant and process
steam at boiler pressurggeater than fifteen poungser square inch gauge, high
temperature water piping from high ggsure and high temperature boilers,
power boiler steam condensate piping, high pressure and high temperature water
condensate piping, and compressed air ardrdmylic piping upstream of the first
stop valve off a system distribution header. See division (B) of section 4104.41 of
the Revised Code.

PREMISES. A lot, plot or parcel of land, including arsfructure thereon.

PRESS JOINT. A permanent mechanical joint incorporatiaag elastomeric seal

or an elastomeric seal and corrosion-rasisgrip ring. The joint is made with a
pressing tool and javer ring approved by the fitting manufacturer.

PRESSURE, FIELD TEST. A test performed in_the field tgrove system
tightness.

PRESSURE-LIMITING DEVICE. A pressure-responsive mechanism
designed to stop automatically the operatiorthef pressure-imposing element at

a predetermined pressure.

PRESSURE RELIEF DEVICE. A pressure-actuated valva rupture member
designed to relieve excessive pressamgomatically.
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PRESSURE RELIEF VALVE. A pressure-actuated valvbeeld closed by a
spring or other means and designeddtieve pressure automatically in excess
of the device’s setting.

PRESSURE VESSEL S. Closed containers, tanks or vesstiat are designed to
contain liquids or gases, or both, ungeessure.

PRESSURE  VESSELS-REFRIGERANT. Any refrigerant-containing
receptacle in a refrigerating system. This does include evaporators where each

separate section does nekceed 0.5 cubic foot (0.01431)nof refrigerant-
containing volume, regardless of the maximum inside dimensions, evaporator
coils, controls, headers, pumps and piping.

PROCESS PIPING. Piping systems and their cpaonent parts that are not
building services or power piping systems and that may be installed in petroleum
refineries; chemical, pharmaceuticaltextile, paper, semiconductor, and
cryogenic plants; and relategrocessing plants and terminaSee division (C) of
section 4104.41 of the Revised Code.

PROTECTIVE ASSEMBLY (REDUCED CLEARANCE). Any
noncombustible assembly that is labeled aumstructed in accordance with
Table 308.4.2and is placedbetween combustible maigls or assemblies and
mechanical appliances, devices or equipment, for the purpose of reducing
required airspace clearances.otBctive assemblies attachedirectly to a
combustible assembly shall not be consideredpast of that combustible
assembly.

PURGE. To clear of air, water or other foreign substances.

PUSH-FIT JOINTS. A type of mechanil joint consistingof elastomeric seals
and corrosion-resistant tube grippeBuch joints are permanent or removable
depending on théesign.

QUICK-OPENING VALVE. A valve that opens completely by fast action,
either_manually or automatically cortrolled. A valve requiring one-quarter
round turn or less isonsidered to be quick opening.

RADIANT HEATER. A heater designed to transfeeat primarily by direct
radiation.

READY ACCESS (TO). That which enables a devicappliance or equipment
to be directly reached, withoutquiring the removal or avement of any panel,
door or similar obstruction [see “Access (t0)"].

RECEIVER, LIQUID. A vessel permanently connected toedrigeration system
by inlet and outlet pipes for storage lafuid refrigerant.

RECIRCULATED AIR. Air removed from a conditionedpace and intended
for reuse as supply air.

RECLAIMED REFRIGERANTS. Refrigerants reprocessed to the same
specifications _as for new refrigerants lgeans including distillation. Such
refrigerants have beemhemically analyzed to verify that the specifications
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have been met. Reclaiming usually implies the use of processgsomedures
that are available only at a repessing or manufacturing facility.
RECOVERED REFRIGERANTS. Refrigerants removeffom a system in any
condition without necgsarily testing oprocessing them.
RECYCLED REFRIGERANTS. Refrigerants from whichcontaminants have
been reduced by odeparation, removal ohoncondensable gases, and single or
multiple passes throughilevices that reduce moisturacidity and particulate
matter, such as replaceable core filterieds. These procedures usually are
performed at the field job site or in a local servitmp.
REFRIGERANT. A substance utilized to prode refrigeration by its expansion
or vaporization.
REFRIGERANT SAFETY CLASSIFICATIONS. Groupings that indicate the
toxicity and flammability classes imccordance with Section 1103.1. The
classification group ismade up of a letter (A or B) that indicates the toxicity
class, followed by a number (1, 2 or 3) that indicates the flammability class.
Refrigerant blends are similarly classified, based tbe compositions at their
worst cases of fractionation, as separately determined for toxicity and
flammability. In some cases, the worst case of fractionation is the original
formulation.

Flammability. See “Flammability classification.”

Toxicity. See “Toxicity classification.”
REFRIGERATED ROOM OR SPACE. A room or_ spacein_which an
evaporator or brine colil is located for the purpa$seeducing or controlling the
temperature within the room @pace to below 68°F (20°C).
REFRIGERATING SYSTEM. A combination of interconnected refrigerant-
containing parts constituting one closerkfrigerant circuit _in _which a
refrigerant is circulated for theurpose of extracting heat.
REFRIGERATION CAPACITY RATING. Expressed as 1 horsepower (0.75
kW), 1 ton orl12,000 Btu/h(3.5 kW), shall all mean the same quantity.
REFRIGERATION MACHINERY ROOM. A room meeting prescribed safety
requirements and in_which refrigerati_systems or components thereof are
located. Referred to as “MachineRoom” in Chapter 11 of this code.
REFRIGERATION SYSTEM, ABSORPTION. A heat-operated, closed-
refrigeration cycle in which a secondaflyiid (the absorbentabsorbs a primary
fluid (the refrigerant)that has been vaporized in the evaporator.

Direct system. A system in which the evaporator is dgirect contact with

the material or space r&ferated, or is located in air-circulating passages

communicating withsuch spaces.

Indirect system. A system in which a brine coil cooled lifie refrigerant is

circulated to the material or space refraged, or is utilized to cool the air so

circulated. Indirectsystems are distinquished by the type or method of
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application.
REFRIGERATION SYSTEM CLASSIFICATION. Refrigeration systems are

classified according to the degred probability that leakd refrigerant from a
failed connection, seal or eponent will enter an oopied area. The distinction
is based on the basicgign or location of thecomponents.

REFRIGERATION SYSTEM, MECHANICAL. A combination of
interconnected refrigeration-containing parts constituting one closed refrigerant
circuit in which a refrigerants circulated for the purpose of extracting heat and
in which acompressor is used for compressing the refrigerant vapor.
REFRIGERATION SYSTEM, SELF-CONTAINED. A complete factory-
assembled and tested system that is shigpedne or more sections and that
does not have refrigerantontaining parts that are joined in the field by other
than companion or block valves.

REGISTERED DESIGN PROFESSIONAL. Any person holding a certificate
issued under section 4703.10, 4703.36, or 4733.14 of the Revised Code.

RETURN AIR. Air removed from arapproved conditionedpace or location and
recirculated or exhausted.

RETURN AIR SYSTEM. An assembly of connected ductslenums, fittings,
registers and grillethrough which air fronmthe space or spaces to be heated or
cooled is conducted badk the supply unit (see also “Supply air system”).
ROOM HEATER VENTED. A free-standing heatingnit burning solid or liquid
fuel for direct heating of the spada and adjacent to thah which the unit is
located.

SAFETY VALVE. A valve that relieves pressure in a steboler by opening
fully at the rated discharge pressure. Madve is of the spring-pop type.
SELF-CONTAINED EQUIPMENT. Complete, factoryassembled and tested,
heating, air-conditioning or refrigeratiogu@pment installed as a single unit, and
having all working parts, complete withotive power, in an enclosed unit s4id
machinery.

SHAFT. An enclosed space extending through one noore stories of a
building, connecting vertical openings successive floors, or floors and the roof.
SHAFT ENCLOSURE. The walls or constructiofiorming the boundaries of a
shatft.

SLEEPING UNIT. A room or space in which peopkeep, which can also
include permanent provisions for living,tied, and either sanitation or kitchen
facilities but notboth. Such rooms and spaces the¢ also part of a dwelling
unit are not sleeping units.

SMOKE DAMPER. A listed device installed in duc@nd air transfer openings
designed to resist the passage sshoke. The device is installed to operate
automatically, con-trolled by a smoke detectigystem, and where required, is
capable of being positioned from a fire command center.
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SMOKE-DEVELOPED INDEX. A numerical valueassigned to a material
tested in accordance with ASTM E 84.

SOLID FUEL (COOKING APPLICATIONYS). Applicable to commercial food
service operations only, solid fuel is arlk material such as hardwood,
mesquite, charcoal or briquettes that@nbusted to produce heat for cooking
operations.

SOURCE CAPTURE SYSTEM. A mechanical exhaussystem designed and
constructedto capture air _contaminantat their source and to exhaust such
contaminants to the outdoor atmosphere.

SPRAY BOOTH. A mechanically ventilated apphce of varying dimensions and
construction provided to enclose or accommodate a spraying operation and to
confine and limit the escape of spraper and residue and to exhaust it safely.

SPRAY ROOM. A room designed to accommodate spraying operations
constructed in accordance with theuilding code and separated from the
remainder of the building by minimum one-hour fire barrier.

SPRAYING SPACE. An area in which dangerougiantities of flammable vapors
or combustible residues, dusts or daosire present duéo the operation of

spraying processes. The bunld official is authorizedo define the limits of the
spraying space in any specific case.

STATIONARY FUEL CELL POWER PLANT. A self-contained package or
factory-matched packages whiatonstitute an automatically operated assembly
of integratedsystems for generating usefuleefrical energy and recoverable
thermal energy that is permanently connected and fingdiace.
STEAM-HEATING BOILER. A boiler operated at pressures not exceeding 15
psi (103 kPa) for steam.

STOP VAL VE. A shutoff valve for controlling the flow dfquid or gases.

STORY. That portion of a building included between the upper surface of a floor
and the upper surface of the flomr roof next aboveg(also see “Basement” and
“Mezzanine” as defined in the building code It is measured as the vertical
distance from top to top dfvo successive tiers of beaorsfinished floor surfaces
and, for the topmost story, from the toptlué floor finish to the top of the ceiling
joists or, where there is not a ceijnto the top of the roof rafters

STRENGTH, ULTIMATE. The highest stress level that tlitemponent will
tolerate without rupture.

SUPPLY AIR. That air delivered to each or any space spied by the air
distribution system or the total air delivered &di spaces supplied by the air
distribution system, which isprovided for ventilating, heating, cooling,
humidification, dehumidification and other similar purposes.

SUPPLY AIR SYSTEM. An assembly of connected ductslenums, fittings,
registers and grilles through which alreated or cooled, is conducted from the
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supply unit to thespace or spaces to beated or cooled (see also “Return air

system”).
TESTED. The procedure by which a product, nrakor system igletermined to

conform to specified requirements.

THEORETICAL AIR. The exact amount of air required sopply oxygen for
complete combustion of a given quantitf/a specific fuel.
THERMAL RESISTANCE (R). A measure of the ability toetard the flow of
heat. The R-value is the reapgal of thermal conductance.
THIRD-PARTY CERTIFICATION AGENCY. Deleted.
THIRD-PARTY CERTIFIED. Deleted.
THIRD-PARTY TESTED. Deleted.
TLV-TWA (THRESHOLD LIMIT VALUE-TIME-WEIGHTED
AVERAGE). The time-weighted average cocentration of a refrigerant or other
chemical in air for a normal 8-hour workday and a 4ur workweek, to which
nearly all workers are repeatedly exposed, day after déathout adverse
effects, as adopted by the Americ&onference of Government Industrial
Hygienists (ACGIH).
TOILET ROOM. A room containing a water closet and, frequently, a lavatory,
but not a bathtub, shower, spa or simibathing fixture.
TOXICITY CLASSIFICATION. Refrigerants shall belassified for toxicity
in_ one of two classes in accordamwegh ASHRAE 34:
Class A. Refrigerants that have an occupational exposiong (OEL) of 400
parts per million (ppm) or greater.
Class B. Refrigerants that have an OEL of less than gpf.
TRANSITION FITTINGS, PLASTIC TO STEEL. An adapter for joining
plastic pipe to steel pipe. The purposetiof fitting is to provide a permanent,
pressure-tight connection teeen two materials whicbannot be joined directly
one to another.
UNIT HEATER. A self-contained appliance of the fan typdesigned for the
delivery of warm air directly into the spagewhich the appliance is located.
VENT. A pipe or other conduit composed of factory-mademponents,
containing a passageway for conveying combustion products and air to the
atmosphere, listed and labeled fgse with a specific typer class of appliance.
Pellet vent. A vent listed and labeled for @svith listed pellet-fuel-burning
appliances.
Type L vent. A vent listed and labeled for use with tfelowing:
1. Oil-burning appliances that are listed for use witype L vents.
2. Gas-fired appliances that are listed for use Witipe B vents.
VENT CONNECTOR. The pipe that connects an approved fuel-fired appliance
to a vent.
VENT DAMPER DEVICE, AUTOMATIC. A device intended for
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installation in the venting system, in the outlet afi individual automatically
operated fuel-burning appliancdat is designed to open the venting system
automatically when the appliance is in opemati and to close off the venting
system automatically whendhappliance is in a standloy shutdown condition.
VENTILATION. The natural or mecharal process of supplying conditioned

or unconditioned air to, or removing suelr from, any space.

VENTILATION AIR. That portion of supply air that comdsom the outside
(outdoors), plus any recirculated air that heeen treated to maintain the desired
quality of air within adesignated space.

VENTING SYSTEM. A continuous open passageway frahe flue collar of an
appliance to the outdoor atmosphere the purpose of removing flue or vent
gases. A venting systens usually composed of a vent or a chimney and vent
connector, if used, assembled to form the open passageway.

WATER HEATER. Any heating appliance or equipmetitat heats potable
water and supplies such water to the potable hot water distribution system.
ZONE. One occupiable space or several occupiable spaeds similar
occupancy classification (see Table 403.3.1.brcupant density, zone air
distribution effectiveness and zomeimary airflow rate per unit area.
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4101:2-3-01 General requlations.

[Comment: When a referemds made within this rule to a federal statutory
provision, an industry consensus stardiasr any other tedtical publication, the
specific date and title of ¢ghpublication as well athe name and address of the
promulgating agency are listad rule 4101:2-15-01 of #n Administrative Code.
The application of the referenced standastigll be limited and as prescribed in
section 102.5 of rule 4101:1-1-@f the Administrative Code.]

SECTION 301
GENERAL

301.1 Scope. This chapter shall govern tdesignand installation of all equipment
and appliances that comprise parts eflthilding mechanical systems regulated by
this code in accordance with Section 101.2.

301.2 Energy utilization. Heating, ventilating and mconditioning systems of all
structures shall be designed and insthlfier efficient utilization of energy in
accordance with thapplicable energy coesvation code referenced in Chapter 13
of the building code

301.3 Identification. Each length of pipe and tubirapd each pipe fitting utilized
in a mechanical system shall béle identification of the manufacturand any
markings required by the aligable referenced standard

301.4 Plastic pipe, fittings and components. Plastic pipe, fittings and components
shall belisted as conforming to NSF 14.

301.5 Approved agency testing and certification. Piping, tubing and fittings shall
either be tested or listed by an approagency as complyingith the applicable

referenced standards, specifications and @enfance criteria of this code and
shall be identified in accordance with Section 301.3

301.6 Fuel gas appliances and equipment. Thedesignand installation of fuel gas
distribution piping and equipemt, fuel gas-fired applices and fuel gas-fired
appliance venting systems shall be in adaace with the “International Fuel Gas
Code".
Exception: Welding and brazing of fuel g@&ping systems shall also comply
with Section 313.

RB p(170946) pa(315226) d(672547) ra(523742) print date: 05/31/2017 2:20 PM
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301.7 Listed and labeled. Appliances requlated by thende shall be listed and
labeled for the application in which thaye installed and ed, unless otherwise
approved in accordance with Sectibl¥ of the building code
Exception: Listing and labeling of equipemt and appliances used for
refrigeration shall be in accordance with Section 1101.2.

301.8 Labding. Labeling shall be in accordance with the procedures set forth in
Sections 301.8.1 through 301.8.2.3.

301.8.1 Testing. An approved agency shall test a representative sample of the
mechanical equipment and appliances being labeled to the relevant standard or
standards. The approved agency shalintam a record of all of the tests
performed. The record shaliovide sufficient detail to verify compliance with

the test standard.

301.8.2 Inspection and identification. The approved agency shall periodically
perform an inspection, which shall be ilamt if necessary, of the mechanical
equipment and appliances to be ladel€he inspection shall verify that the
labeled mechanical equipment and appliances are representative of the
mechanical equipment and appliances tested.

301.8.2.1 Independent. The agency to be appred shall be objective and
competent. To confirm its objectivity, the agency shall disclose all possible
conflicts of interest.

301.8.2.2 Equipment. An approved agency shall have adeguate equipment
to perform all required tests. The egmient shall be periodically calibrated.

301.8.2.3 Personnel. An approved agency shall employ experienced
personnel educated in conductingpevising and evaluating tests.

301.9 Label information. A permanent factory-applied nameplate(s) shall be
affixed to appliances on which shall appeslegible letterig, the manufacturer’s
name or trademark, the model nhumber, seniamhber and the seal or mark of the
approved agency. A label shalko include the following:

1. Electrical equipment and appliancesedtical rating in volts, amperes and
motor phase; identification of indoial electrical components in volts,
amperes or watts, motor phase; Bt{y#) output; and required clearances.

2. Absorption units: Hourly rating in Bth (W); minimum hourly rating for
units having step or automatic moding controls; type of fuel; type of
refrigerant; cooling capacity iBtu/h (W); and required clearances.
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3. Fuel-burning units: Hourly rating in Bth (W); type of fuel approved for
use with the appliancend required clearances.

4. Electric comfort heating applianceseelric rating in volts, amperes and
phase; Btu/h (W) output rating; indilual marking for each electrical
component in amperes or watts, vatsd phase; and required clearances
from combustibles.

301.10 Electrical. Electrical wiring, controls ath connections to equipment and
appliances requlated by this codalsbe in accordance with NFPA 70.

301.11 Plumbing connections. Potable water supply and building drainage system
connections to equipment and appliancegulated by this code shall be in
accordance with thelumbing code

301.12 Fudl types. Fuel-fired applianceshall be designed farse with the type of
fuel to which they will be connected atttk altitude at which they are installed.
Appliances that comprise parts of thailding mechanical system shall not be
converted for the usage of a differén¢l, except where approved and converted
in accordance with the manufacturer’s instions. The fuel input rate shall not be
increased or decreased beyond the limiingafor the altitude at which the
appliance is installed.

301.13 Vibration isolation. Where vibration isolation of equipment and appliances
is employed, an approved means of sapmintal restraint sii be used to
accomplish the support and restraint.

301.14 Repair. Defective material or parts shall beplaced or repaired in such a
manner so as to preserve tr@inal approval or listing.

301.15 Wind resistance. Mechanical equipment, alignces and supports that are
exposed to wind shall be designed angtahled to resist the wind pressures
determined in accordance with theilding code

301.16 Flood hazard. For structures located ithood hazard areas, mechanical
systems, equipment and appliances shalllocated at ombove the elevation
required by Section 1612 of theilding codefor utilities and attendant equipment.
Exception: Mechanical systems, equipmenteappliances are permitted to be
located below the elevation requirey Section 1612 of the of thailding code
for utilities and attendant equipment provided that they are designed and
installed to prevent water from entagior accumulating within the components
and to resist hydrostatic and hydrodynarnadads and stresses, including the
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effects of buoyancy, during the occurcerof flooding up to such elevation.

301.16.1 High-velocity wave action. In flood hazard areas subject to high-
velocity wave action, meelmical systems and equipment shall not be mounted
on or penetrate walls intended to break away under flood loads.

301.17 Rodent-proofing. Buildings or structures arile walls enclosing habitable

or occupiable rooms and spaces in which persons live, sleep or work, or in which
feed, food or foodstuffs are stored, pregghrprocessed, served or sold, shall be
constructed to protect against the entrance of rodents in accordance with the

building code

301.18 Seismic resistance. Where earthquake loads are applicable in accordance
with thebuilding code mechanical system suppostsall be designed and installed
for the seismic forces in accordance with bladding code

SECTION 302
PROTECTION OF STRUCTURE

302.1 Structural safety. The building or structure shall not be weakened by the
installation of mechanical systems. @h floors, walls, céngs or any other
portion of the building or structure are ré&a to be altered or replaced in the
process of installing or repairing any system, the buildmstructure shall be left

in a safe structural condition in accordance withbihidding code

302.2 Penetrations of floor/ceiling assemblies and fireresistance-rated
assemblies. Penetrations of floor/ceiling assemblies and assemblies required to
have a fire-resistance rating shall be ectéd in accordance witbhapter 7 of the

building code

302.3 Cutting, notching and boring in wood framing. The cuttingnhotching and
boring of wood framing members shatbmply with Sections 302.3.1 through
302.3.4.

302.3.1 Joist notching. Notches on the ends of joists shall not exceed one-
fourth the joist depth. Holes bored in jisishall not be within 2 inches (51 mm)
of the top or bottom of the joist, arlde diameter of any such hole shall not
exceed one-third the depth of the joMbtches in the top or bottom of joists
shall not exceed one-sixth the depth ahdll not be located in the middle third

of the span.
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302.3.2 Stud cutting and notching. In exterior walls and bearing partitions, a
wood stud shall not be cut or notchedexcess of 25 percent of its depth. In
nonbearing partitions that do not suppodds other than the weight of the
partition, a stud shall not mit or notched in excess 40 percent of its depth.

302.3.3 Bored holes. The diameter of bored hed in wood studs shall not
exceed 40 percent of the stud depth. The diameter of bored holes in wood studs
shall not exceed 60 percent of thedstddepth in nonbearing partitions. The
diameter of bored holes in wood stighsll not exceed 60 percent of the stud
depth in any wall where each stud is dodblerovided that not more than two
such successive doubled studs are sodbhdige edge of the bored hole shall be

not closer thaf/s inch (15.9 mm) to the edge thfe stud. Bored holes shall be

not located at the same sectiof stud as a cut or notch.

302.3.4 Engineer ed wood products. Cuts, notches and haléored in trusses,
structural composite lumber, structuglde-laminated members and I-joists are
prohibited except where permitted by the manufacturer's recommendations or
where the effects of such alterations sgpecifically considered in the design of
the member by a reqistered design professional.

302.4 Alterations to trusses. Truss members and components shall not be cut,
drilled, notched, spliced ootherwise altered imany way without written
concurrence and approval of a registededign professional. lferations resulting

in the addition of loads to any member, such as HVAC equipment and water
heaters, shall not be permitted withourifieation that the truss is capable of
supporting such additional loading.

302.5 Cutting, notching and boring in steel framing. The cutting, notching and
boring of steel framing members #heomply with Sections 302.5.1 through
302.5.3.

302.5.1 Cutting, notching and boring holesin structural stegl framing. The
cutting, notching and boring of holesstructural steel framing members shall
be as prescribed by the rs@gired design professional.

302.5.2 Cutting, notching and boring holes in cold-formed steel framing.
Flanges and lips of load-bearing cold-formed steel framing members shall not
be cut or notched. Holes in websload-bearing cold-formed steel framing
members shall be permitted along thetedime of the web of the framing
member and shall not exceed the din@m limitations, penetration spacing
or_minimum hole edge distance asegmribed by the registered design
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professional. Cutting, notching and buagiholes of steel floor/roof decking
shall be as prescribed by themistered design professional.

302.5.3 Cutting, notching and boring holes in nonstructural cold-for med

steel wall framing. Flanges and lips of nonstrucaii cold-formed steel wall

studs shall not be cut or notched. Halesvebs of nonstructural cold formed

steel wall studs shall be permitted along ¢enterline of the web of the framing
member, shall not exceed/slinches (38 mm) in widit or 4 inches (102 mm)

in length, and shall not be spaced less than 24 inches (610 mm) center to center
from another hole or less than 1@hes (254 mm) from the bearing end.

SECTION 303
EQUIPMENT AND APPLIANCE LOCATION

303.1 General. Equipment and appliances shb# located as required by this
section, specific requirements elsewherghis code and the conditions of the
equipment and appliance listing.

303.2 Hazardous locations. Appliances shall not be located in a hazardous
location unless listed and approvfed the specific installation.

303.3 Prohibited locations. Fuel-fired appliances shall not be located in, or obtain
combustion air from, any of the following rooms or spaces:

1. Sleeping rooms.

2. Bathrooms.
Toilet rooms.
Storage closets.
Surgical rooms.
Exception: This section shall not apptg the following appliances:
1. Direct-vent appliances that obtaitl aombustion air directly from the
outdoors.
Solid fuel-fired appliances, providetiat combustion air is provided in
accordance with the manufaoérs’ instructions.
Appliances installed in dedicated enclosure in wah all combustion air is
taken directly from the outdoors, atcordance with Chapter 7. Access to
such enclosure shall be through a sdbdr, weather-stripped in accordance
with the exterior door aileakage requirements of tla@plicable energy
conservation code referenced @hapter 13 of the building codand
equipped with an appred self-closing device.

|97 | |0

|0
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303.4 Protection from damage. Appliances shall not bmstalled in a location
where subject to mechanical damaupess protected by approved barriers.

303.5 Indoor locations. Furnaces and boilers installed in closets and alcoves shall
be listed for such installation.

303.6 Outdoor locations. Appliances installed in otlhéhan indoor locations shall
be listed and labeled for outdoor installation.

303.7 Pit locations. Appliances installed in pits @xcavations shall not come in
direct contact with the surrounding soil. The sides of the pit or excavation shall be
held back not less than 12 inches (305)nfiom the appliance. Where the depth
exceeds 12 inches (305 mm) below adjoining grade, the walls of the pit or
excavation shall be lined with concretenmisonry. Such concrete or masonry shall
extend not less than 4 inches (102 nabpve adjoining graa and shall have
sufficient lateral load-bearing capacity resist collapse. The appliance shall be
protected from flooding in an approved manner.

303.8 Elevator shafts. Mechanical systems shall notlbeated in an elevator shaft.

SECTION 304
INSTALLATION

304.1 General. Equipment and appliances shb# installed as required by the
terms of their approval, in _accordancéhwthe conditions of the listing, the
manufacturer’s installation gtructions and this cod®&lanufacturer’s installation
instructions shall be available on floé site at the time of inspection.

304.2 Conflicts. Where conflicts between this coded the conditions of listing or
the manufacturer’s installation instructiomscur, the provisions of this code shall
apply.
Exception: Where a code provision is less ragive than the conditions of the
listing of the equipment or applie@ or the manufacturer’'s installation
instructions, the conditions of thetlisy and the manufacturer’s installation
instructions shall apply.

304.3 Elevation of ignition source. Equipment and appliags having an ignition
source and located in hazardous locatiand public garages, private garages,
repair_garages, automotive motor fuadgnsing facilitiesand parking garages
shall be elevated such that the source of ignition is not less than 18 inches (457
mm) above the floor surface on which tlugment or appliance rests. For the
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purpose of this section, rooms or spaces dinatnot part of the living space of a
dwelling unit and that comumicate directly wth a private gaige through openings
shall be considered to be part of the private garage.
Exception: Elevation of the ignion source is not required for appliances that
are listed as flammable vapor ignition resistant.

304.3.1 Parking garages. Connection of a parking cgge with any room in
which there is a fuel-fired applianceadibe by means of a vestibule providing
a two-doorway separation, except that a single door is permitted where the
sources of ignition in the applianceeaglevated in acedance with Section
304.3.
Exception: This section shall not apply to appliance installations
complying with Section 304.6.

304.4 Prohibited equipment and appliance location. Equipment and appliances
having an ignition source shall not batmlled in Group H oagancies or control
areas where open use, handling or elisging of combustible, flammable or
explosive materials occurs.

304.5 Hydrogen-gener ating and refueling oper ations. Hydrogen-generating and
refueling appliances shall be installatidocated in accordance with their listing
and the manufacturer’s instructions. Ventilation shall be required in accordance
with Section 304.5.1, 304.5.2 or 304.5.3 in pubbcages, private garages, repair
garages, automotive motor fuel-dispe&wsifacilities and parking garages that
contain _hydrogen-generating applianceseafueling systems. For the purpose of
this section, rooms or spaces that arepaot of the living space of a dwelling unit
and that communicate directly with aivate garage throughpenings shall be
considered to be part of the private garage.

304.5.1 Natural ventilation. Indoor locations intended for hydrogen-
generating or refueling operations shml limited to a maximum floor area of

850 square feet (79%mand shall communicate with the outdoors in accordance
with Sections 304.5.1.1 and 304.5.1.2. Thimam rated output capacity of
hydrogen-generating applianceball not exceed 4 standard cubic feet per
minute (0.00189 Afs) of hydrogen for each 250 square feet (2FRahfloor

area in such spaces. The minimum cross-sectional dimension of air openings
shall be 3 inches (76 mm). Where ducts are used, they shall be of the same
cross-sectional area as tinee area of the openings wihich they connect. In

such locations, equipment and applianbasing an ignition source shall be
located such that the source of ignitismot within 12 inches (305 mm) of the

ceiling.
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304.5.1.1 Two openings. Two permanent openings shall be provided within
the garage. The upper opening shallldmated entirely within 12 inches
(305 mm) of the ceiling of the garage. The lower opening shall be located
entirely within 12 inches (305 mm) of the floor of the garage. Both openings
shall be provided in the same exterior wall. The openings shall
communicate directly with the outdoasd shall have a minimum free area

of %2 square foot per 1,000 cubic feet (¥610 n?) of garage volume.

304.5.1.2 Louversand grilles. In calculating free area required by Section
304.5.1, the required size of openings shall be based on the net free area of
each opening. If the free area through a design of louver or grille is known,

it shall be used in calculating thesiopening required forovide the free

area specified. If the design and freeaaare not known, it shall be assumed
that wood louvers will have 25 percent free area and metal louvers and
grilles will have 75 percerftee area. Louvers andillgs shall be fixed in

the open position.

304.5.2 Mechanical ventilation. Indoor locations intended for hydrogen-
generating or refueling operations dhhé ventilated in _accordance with
Section 502.16. In such locations, equipment and appliances having an ignition
source shall be located such that therse of ignition is below the mechanical
ventilation outlet(s).

304.5.3 Specially engineer ed installations. As an alternative to the provisions
of Sections 304.5.1 and 304.5.2% iecessary supply of air for ventilation and
dilution of flammable gases shall ®ovided by an approved engineered

system.

304.6 Public garages. Appliances located in plib garages, motor fueling-
dispensing facilities, repair garagesather areas frequented by motor vehicles,
shall be installed not legban 8 feet (2438 mm) above the floor. Where motor
vehicles are capable of passing under aniapge, the appliancghall be installed
at the clearances required by the appkamanufacturer and not less than 1 foot
(305 mm) higher than the tallegthicle garage door opening.
Exception: The requirements of this sewmt shall not apply where the
appliances are protected from motor wihimpact and installed in accordance
with Section 304.3 and NFPA 30A.

304.7 Private gar ages. Appliances located in privatmrages and carports shall be
installed with a minimum clearancé 6 feet (1829 mm) above the floor.
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Exception: The requirements of this semt shall not apply where the
appliances are protected from motor wihimpact and installed in accordance
with Section 304.3.

304.8 Construction and protection. Boiler rooms and furnace rooms shall be
protected as required by thailding code

304.9 Clearances to combustible construction. Heat-producing equipment and
appliances shall be installed to maintain the required clearances to combustible
construction as specified in the listirand manufacturer’s instructions. Such
clearances shall be reduced only in adaace with Sectio308. Clearances to
combustibles shall include such coms@tions as door swing, drawer pull,
overhead projections or shelving amdndow swing, shutigs, coverings and
drapes. Devices such as doorstops or limits, closers, drapery ties or guards shall not
be used to provide ¢required clearances.

304.10 Clearances from grade. Equipment and appliances installed at grade level
shall be supported on a level concretbhsbr other approved material extending
not less than 3 inches (76 mm) above adpojmrade or shall be suspended not less
than 6 inches (152 mm) above adjoining graduch support shall be in accordance
with the manufacturer’s installation instructions.

304.11 Guards. Guards shall be provided wigevarious components that require
service and roof hatch openirg® located withii O feet (3048 mm) of a roof edge
or open side of a walking surface and sadhe or open side lecated more than
30 inches (762 mm) above the floor, roof gpade below. The guard shall extend
not less than 30 inches (762 mm) bey@ath end of components that require
service. The top of the guard shall be located not less than 42 inches (1067 mm)
above the elevated surface adjacent taytrerd. The guard shall be constructed so
as to prevent the passage of a 21-ineméter (533 mm) sphere and shall comply
with the loading requirements for guards specified irbthkling code
Exception: Guards are not required whepermanent fall arrest/restraint
anchorage connector devices that ctympth ANSI/ASSE Z 359.1 are affixed
for use during the entire lifetime of the roof covering. The devices shall be re-
evaluated for possible replacement when the entire roof covering is replaced.
The devices shall be placed not more than 10 feet (3048 mm) on center along
hip and ridge lines and placed not less than 10 feet (3048 mm) from roof edges
and the open sides of walking surfaces.

304.12 Area served. Appliances serving differerstreas of a building other than
where they are installed shall be perewtly marked in an approved manner that
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uniquely identifies the appliance and the area it serves.

SECTION 305
PIPING SUPPORT

305.1 General. Mechanical systemiping shall be supportkin accordance with
this section.

305.2 Materials. Pipe hangers and supports lsHsave sufficient strength to
withstand all anticipatedatic and specified dynamicdding conditions associated

with the intended use. Pipe hangers and supports that are in direct contact with
piping shall be of approveaiaterials that are compatible with the piping and that
will not promote galvanic action.

305.3 Structural attachment. Hangers and anchors shall be attached to the
building construction in an approved manner.

305.4 I nterval of support. Piping shall be supporteddistances not exceeding the
spacing specified in Table 305.4, or in accordance with ANSI/MSS SP-58.

305.5 Protection against physical damage. In concealed locations where piping,
other than cast-iron or sted, installed through holes owtches in studs, joists,
rafters or similar members less thdf inches (38 mm) from the nearest edge of
the member, the pipe shall be protected by shield plates. Protective steel shield
plates having a minimumimickness of 0.0575 inch (1.463m) (No. 16 gage) shall
cover the area of the pipe where the menmeantched or bored, and shall extend

not less than 2 inches (51 mm) abewée plates and below top plates.

SECTION 306
ACCESSAND SERVICE SPACE

306.1 Access. Appliances, controls devices, heat exchangers and HVAC system
components that utilize energy shall lieessible for inspection, service, repair
and replacement without disabling the ftioe of a fire-resisince-rated assembly

or removing permanent construction, atlappliances, venting systems or any
other piping or ducts not connectedth® appliance being inspected, serviced,
repaired or replaced. A level working space not less than 30 inches deep and 30
inches wide (762 mm by 762 mrshall be provided in frdrof the control side to
service an appliance.
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306.1.1 Central furnaces. Central furnaces within compartments or alcoves
shall have a minimum working spaceatance of 3 inches (76 mm) along the
sides, back and top withtatal width of the enclosing space being not less than
12 inches (305 mm) wider than the furnace. Furnaces having a firebox open to
the atmosphere shall have not less tharches (152 mmyorking space along
the front combustion chambside. Combustion air openis@t the rear or side
of the compartment shall comply withe requirements of Chapter 7.
Exception: This section shall not apply to replacement appliances installed
in_existing compartments and alcoweisere the working space clearances
are in_accordance with the equipnh or appliance manufacturer’s
installation instructions.

TABLE 305.4
PIPING SUPPORT SPACING?
PIPING MATERIAL HORIZONTAL | e~
SPACING (feet) SPACING
(feet)

ABS pipe 4 1
Aluminum pipe and tubing |10 15
Brass pipe 10 10
Brass tubing, ¥4-inch

- 6 10
diameter and smaller
Brass tubing, ¥>-inch 10 10
diameter and larger
Cast-iron pipe 5 15
Copper or copper-alloy pipe| 12 10
Copper or copper-alloy
tubing, #s-inch diameter |6 10
and smaller
Copper or copper-alloy
tubing, #/»-inch diameter |10 10
and larger
CPVC pipe or tubing, 1 inch 3 10
and smaller

. Ty

_CPVC pipe or tubing, s 4 10°
inch _and larger
Lead pipe Continuous 4

PB pipe or tubing 2%/3 (32 inches) |4
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PE-RT < 1 inches 2%/3(32inches) | 1C°
PE-RT > /s inches 4 10
PEX tubing 2%/3(32 inches) | 1C°

Pol_vprop\_/lene (PP) pipe or 2%/5 (32 inches) |16
tubing, 1 inch or smaller

Pol_vpropvlgne (PP) pipe or 4 108
tubing, %/4 inches or larger |~ =
PVC pipe 4 1
Steel tubing 8 10
Steel pipe 12 15

For Sl: 1 inch = 25.4 mm, 1 foot = 304.8 mm.
a. See Section 301.18.

b. The maximum horizontal spacing of cast-iropghangers shall be increased to 10 feet
where 10-foot lengths of pipe are installed.

c. Mid-story guide

306.2 Appliancesin rooms. Rooms containing appliances shall be provided with

a door and an unobstructed passageway umegsnot less tan 36 inches (914

mm) wide and 80 inches (2032 mm) high.
Exception: Within_a dwelling unit, appliances installed in a compartment,
alcove, basement or similar spacellsha accessed by an opening or door and
an unobstructed passageway measurindesstthan 24 inches (610 mm) wide
and large enough to allow removal thfe largest appliance in the space,
provided that a level service spacenot less than 30 inches (762 mm) deep
and the height of the appliance, but not less than 30 inches (762 mm), is present
at the front or seree side of the appliance with the door open.

306.3 Appliances in attics. Attics containing applianceshall be provided with

an opening and unobstructed passageway large enough to allow removal of the
largest appliance. The passageway shafididess than 30 inches (762 mm) high
and 22 inches (559 mm) wide and notrenthan 20 feet (6096 mm) in length
measured along the centerlimfghe passageway from tbpening to the appliance.

The passageway shall have continuous dtimring not lesghan 24 inches (610

mm) wide. A level service space not less than 30 inches (762 mm) deep and 30
inches (762 mm) wide shall Ipgesent at the front or sére side of the appliance.

The clear access opening dimensions dimliot less than d@ches by 30 inches

(508 mm by 762 mm), and large enough tovaliemoval of the leyest appliance.

Exceptions:
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1. The passageway and level serviggace are not required where the
appliance is capable of being seedcand removed tbugh the required
opening.

2. Where the passageway is unobstructed ot less than 6 feet (1829 mm)
high and 22 inches (559 mm) wide far @ntire length, the passageway shall
be not greater than 50 feet (15 250 mm) in length.

306.3.1 Electrical reguirements. A luminaire controlled by a switch located
at the required passageway opening and a receptacle outlet shall be provided at
or near the appliance locati in accordance with NFPA 70.

306.4 Appliances under floors. Underfloor spaces containing appliances shall be
provided with an access opening ambbstructed passageway large enough to
remove the largest appliance. The passageivaly be not less than 30 inches (762
mm) high and 22 inches (559 mm) wide, nwre than 20 feet (6096 mm) in length
measured along the centerlimfghe passageway from tbpening to the appliance.

A level service space not less than 30 inches (762 mm) deep and 30 inches (762
mm) wide shall be present at the front avgee side of the appliance. If the depth

of the passageway or the servicaa exceeds 12 inches (305 mm) below the
adjoining grade, the walls of the passage shall be lined with concrete or
masonry. Such concrete or masonry seglénd not less than 4 inches (102 mm)
above the adjoining grade and shall hayé@ent lateral-beang capacity to resist
collapse. The clear access opening dimensions shall be not less than 22 inches by
30 inches (559 mm by 762 mm), and largewh to allow removal of the largest

appliance.

Exceptions:
1. The passageway is not required whtre level service space is present

when the access is open and the appliance is capable of being serviced and
removed through the required opening.

2. Where the passageway is unobstructed and not less than 6 feet high (1929
mm) and 22 inches (559 mm) wider fits entire length, the passageway
shall not be limited in length.

306.4.1 Electrical requirements. A luminaire controlled by a switch located
at the required passageway opening and a receptacle outlet shall be provided at
or near the appliance locati in accordance with NFPA 70.

306.5 Equipment and appliances on roofs or elevated structures. Where
equipment requiring access or appliance$anated on an elevated structure or the
roof of a building such thatersonnel will have to climb higher than 16 feet (4877
mm) above grade to access such equipmenppliances, an interior or exterior
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means of access shall be providedctsaccess shall not require climbing over
obstructions greater than 8@&hes (762 mm) in heiglor walking on roofs having

a slope greater than 4 unisrtical in 12 units horizontdB3-percent slope). Such
access shall not require the use of portiulders. Where access involves climbing
over parapet walls, the height shall beasured to the top of the parapet wall.
Permanent ladders installed to provide thquired access shall comply with the
following minimum design criteria:

1. The side railing shall extend above the parapet or roof edge not less than 30

inches (762 mm).

Ladders shall have rung spacingt no exceed 14 inches (356 mm) on
center. The uppermost rung shall be gaater than 24 inches (610 mm)
below the upper edge of the roof Hatooof or parapet, as applicable.
Ladders shall have a toe spacingless than 6 inches (152 mm) deep.
There shall be not less thanibh8hes (457 mm) between rails.

Rungs shall have a diameter not g 0.75-inch (19 mm) and be capable
of withstanding a 300-pound (136.1 kq) load.

Ladders over 30 feet (9144 mm) in dieti shall be provided with offset
sections and landings capable of wiinding 100 pounds per square foot
(488.2 ka/ ). Landing dimensions shall be not less than 18 inches (457
mm) and not less than thedth of the ladder seed. A guard rail shall be
provided on all open des of the landing.

Climbing clearance. The distance frdhe centerline of the rungs to the
nearest permanent object on the climlsie of the laddeshall be not less
than 30 inches (762 mm) measured pedieular to the rungs. This distance
shall be maintained from the pointlafider access to thmttom of the roof
hatch. A minimum clear width of 15¢hes (381 mm) shall be provided on
both sides of the ladder measured fitbmidpoint of and parallel with the
rungs except where cages or wells are installed.

8. Landing required. The ladder shdle provided with a clear and
unobstructed bottom landing area having a minimum dimension of 30
inches (762 mm) by 30 inches (762 neehtered in front of the ladder.

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

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

Catwalks installed to provide the requiraccess shall be not less than 24 inches
(610 mm) wide and shall have railings as required for service platforms.
Exception: This section shall not appto Group R-3 occupancies.

N

|97 | oo

I~

306.5.1 Sloped roofs. Where appliances, equipment, fans or other
components that require service are imsthbn a roof having a slope of three
units vertical in 12 units horizontal (Z&ercent slope) or greater and having an
edge more than 30 inches (762 mm) abgnagle at such edge, a level platform




4101:2-3-01 16

shall be provided on each side of tip@léance or equipment to which access is

required for service, repair or maintenance. The platform shall be not less than

30 inches (762 mm) in any dimensiamdashall be providedith guards. The
guards shall extend not less than 42 @067 mm) above the platform, shall
be constructed so as to prevent passage of a 21-inch-diameter (533 mm)
sphere and shall comply with the loading requirements for guards specified in
the building code Access shall not require kang on roofs having a slope
greater than four units t&cal in 12 units horizontd133-percent slope). Where
access involves obstructions greater tB@nnches (762 mm) in height, such
obstructions shall be provided with ladslenstalled in accordance with Section
306.5 or stairways installed in accordarwith the requirements specified in
thebuilding coddan the path of travel to anddim appliances, fans or equipment
requiring service.

306.5.2 Electrical requirements. A receptacle outlet shall be provided at or
near the equipment location &accordance with NFPA 70.

SECTION 307
CONDENSATE DISPOSAL

307.1 Fuel-burning appliances. Liguid combustion by-products of condensing
appliances shall be collected and disged to an approved plumbing fixture or
disposal area in accordance with thenaofacturer’s installation instructions.
Condensate piping shall be of approvedasion-resistant material and shall not
be smaller than the drain connection oa #ppliance. Such piping shall maintain
a minimum horizontal slope the direction of discharge of not less than one eighth
unit vertical in 12 units hizontal (1-percent slope).

307.2 Evapor ator s and cooling coils. Condensate drain systems shall be provided
for equipment and appliances containing@rators or cooling coils. Condensate
drain_systems shall be designed, camgrd and installed in accordance with
Sections 307.2.1 through 307.2.5.
Exception: Evaporators and cooling coilsathare designed to operate in
sensible cooling only and not support camshgion shall not be required to meet
the requirements of this section.

307.2.1 Condensate disposal. Condensate from all cooling coils and
evaporators shall be conveyed frome tirain pan outlet to an approved place
of disposal. Such piping shall maintain a minimum _horizontal slope in the
direction of discharge ofot less than one-eighth unit vertical in 12 units
horizontal (1-percent slope). Condensaialsiot discharge into a street, alley
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or other areas so as to cause a nuisance.

307.2.2 Drain_pipe materials and sizes. Components of the condensate
disposal system shall be cast iron, galvanized steel, copper, cross-linked
polyethylene, polyethylene, ABS, ®E, PVC, or polypropylene pipe or
tubing. Components shall be selectedlii@r pressure and temperature rating of
the installation. Joints and connectigiwll be made in accordance with the
applicable provisions of Chapter 7 of fllambing codeelative to the material
type. Condensate wastadadrain line size shiabe not less thafis-inch (19.1

mm) internal diameter and shall not decrease in size from the drain pan
connection to the place of condensatspdsal. Where the drain pipes from
more than one unit are manifolded tthger for condensate drainage, the pipe
or tubing shall be sized in accordance with Table 307.2.2.

TABLE 307.2.2
CONDENSATE DRAIN SIZING

MINIMUM
EQUIPMENT CAPACITY CONDENSATE PIPE
DIAMETER

Up to 20 tons of refrigeration % inch

Over 20 tons to 40 tons of refriqeratior[\ 1inch

Over 40 tons to 90 tons of refriqeratiorL 1Y4inches

Over 90 tons to 125 tons of refrigeration 1%2inches

Over 125 tons to 250 tons of refrigeration 2 inches
1inch =25.4 mm, 1 ton = 3.517 kW

307.2.3 Auxiliary and secondary drain _systems. In addition to the
requirements of Section 307.2.1, where damage to any building components
could occur as a result of overfloinom the equipment primary condensate
removal system, one of the following auxiliary protection methods shall be
provided for each cooling coil or fuel<id appliance that produces condensate:
1. An auxiliary drain pan with a sepagadrain shall be provided under the
coils on which condensation will oaculrhe auxiliary pan drain shall
discharge to a conspicuopsint of disposal talert occupants in the
event of a stoppage of the primary drain. The pan shall have a minimum
depth of 1/2 inches (38 mm), shall be not less than 3 inches (76 mm)
larger than the unit, or the coil dim&ons in width and length and shall
be constructed of corrosion-residtamaterial. Galvanized sheet steel
pans shall have a minimum thickness of not less than 0.0236 inch
(0.6010 mm) (No. 24 gage). Nonmetallic pans shall have a minimum
thickness of not lessan 0.0625 inch (1.6 mm).
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2. A separate overflow drain line dhde connected to the drain pan
provided with the equipment. Suokerflow drain shall discharge to a
conspicuous point of disposal @ert occupants in the event of a
stoppage of the primary drain. Theeoffow drain line shall connect to
the drain pan at a higher lewbhn the primary drain connection.

An auxiliary drain pan without a separate driine shall be provided
under the coils on which condensate will occur. Such pan shall be
equipped with a water-level detection device conforming to UL 508 that
will shut off the equipment served prior to overflow of the pan. The
auxiliary drain pan shall be constructed in accordance with Item 1 of
this section.

A water-level detection device camming to UL508 shall be provided
that will shut off the equipment servedthe event that the primary drain

is blocked. The device shall be idld in the primary drain line, the
overflow drain line, or in the equipent-supplied draipan, located at a
point _higher than the primary a@n line connection and below the
overflow rim of such pan.

Exception: Fuel-fired appliances that automatically shut down operation in the
event of a stoppage in the condensate drainage system.

|

|

307.2.3.1 Water-level monitoring devices. On _downflow units and all
other coils that do ndbave a secondary drain provisions to install a
secondary or auxiliary dm pan, a water-level miaring device shall be
installed inside the primary drain maThis device shall shut off the
equipment served in the event thia¢ primary drain becomes restricted.
Devices installed in the drain line shall not be permitted.

307.2.3.2 Appliance, equipment and insulation in _pans. Where
appliances, equipment or insulatiame subject to water damage when
auxiliary drain pans fill that portion of the appliance, equipment and
insulation shall be installed above tita of the pan. Supports located inside
of the pan to support the appliance or equipmeritlsbavater resistant and

approved.

307.2.4 Traps. Condensate drains shall bepipad as required by the equipment
or appliance manufacturer.

307.2.4.1 Ductless mini-split system traps. Ductless mini-split equipment
that produces condensate shall bevigted with an inline check valve
located in the drain line, or a trap.
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307.2.5 Drain line maintenance. Condensate drain lines shall be configured to
permit the clearing of blockages apérformance of maintenance without
requiring the drain line to be cut.

307.3 Condensate pumps. Condensate pumps located in uninhabitable spaces,
such as attics and crawl spaces, shattdrsmected to the appliance or equipment
served such that when the pump failg, dippliance or equipment will be prevented
from operating. Pumps shall be instaliedaccordance with the manufacturers’
instructions.

SECTION 308
CLEARANCE REDUCTION

308.1 Scope. This section shall govern thedrgtion in required clearances to
combustible materials and combustiblesemmblies for chimneys, vents, kitchen
exhaust equipment, mechanical kgmces, and mechanical devices and

equipment.

308.2 Listed appliances and equipment. The reduction of the required clearances

to combustibles for listed and labeled appliances and equipment shall be in
accordance with the requiremenmwiisthis section except & such clearances shall

not be reduced where reduction is speaify prohibited by the terms of the
appliance or equipment listing.

308.3 Protective assembly construction and installation. Reduced clearance
protective assemblies, imming structural and support elements, shall be
constructed of noncombustible materialsa&ms utilized to matain an airspace
between the protective assembly and thegmted material or assembly shall be
noncombustible. Where a space between the protective assembly and protected
combustible material or assembly issilied, the same space shall be provided
around the edges of the prdige assembly and the spaseshall be placed so as

to allow air circulation by convection in such space. Protective assemblies shall not
be placed less than 1 inédB5 mm) from the mecharat appliancesdevices or
equipment, regardless of taBowable reduced clearance.

308.4 Allowable reduction. The reduction of required clearances to combustible
assemblies or combustible materials shalbased on the utilization of a reduced
clearance protective assembly in accordance with Section 308.4.1 or 308.4.2.

308.4.1 L abeled assemblies. The allowable clearance reduction shall be based
on an approved reduced clearance protecssembly that is listed and labeled
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in accordance with UL 1618.

308.4.2 Reduction table. The allowable clearance reduction shall be based on

one of the methods specified in Table 308.4.2. Where required clearances are

not listed in Table 308.4.2, the reducegbchnces shall be tdemined by linear
interpolation between the distances ligtethe table. Reduced clearances shall
not be derived by extrapolatidrelow the range of the table.
308.4.2.1 Salid fuel-bur ning appliances. The clearance reduction methods
specified in Table 308.4.8hall not be utilized todeduce the clearance
required for solid fuel-burning appliaes that are labeled for installation
with clearances of 12 inches (305 mm)ems. Where appliances are labeled
for installation with clearances a@freater than 12 inches (305 mm), the

clearance reduction methods of Table 308.4.2 shall not reduce the clearance

to less than 12 inches (305 mm).

308.4.2.2 Masonry chimneys. The clearance reduofi methods specified
in Table 308.4.2 shall not be utilized to reduce the clearances required for
masonry chimneys as specified in Chapter 8 antuliding code

308.4.2.3 Chimney connector passthroughs. The clearance reduction

methods specified in Table 308.4.2 Ishet be utilized to reduce the

clearances required for chimney centor pass-throughs as specified in
Section 803.10.4.

308.4.2.4 Masonry fireplaces. The clearance reduoti methods specified
in Table 308.4.2 shall not be utilized to reduce the clearances required for
masonry fireplaces as specified in Chapter 8 antufiding code

308.4.2.5 Kitchen exhaust ducts. The clearance reduction methods
specified in Table 308.4.2 shall not bélized to reduce the minimum
clearances required by Sectid®06.3.11.1 for kitchen exhaust ducts
enclosed in a shaft.

SECTION 309
TEMPERATURE CONTROL

309.1 Space-heating systems. Interior spaces intended for human occupancy shall
be provided with active or passive sp&sating systems capable of maintaining
an indoor temperature of not less thanfF6@0°C) at a point 3 feet (914 mm) above
floor on the design heating day. The ifist#éon of portable space heaters shall not
be used to achieve compliance with this section.
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Exceptions:
1. Interior spaces where the primary pose is not associated with human

comfort.
2. Group F, H, S and U occupancies.

SECTION 310
EXPLOSION CONTROL

310.1 Required. Structures occupied for purposes involving explosion hazards
shall be provided with explas control where required by thailding code or the

fire code Explosion control systems shall #esigned and installed in accordance
with Section 911 of thére code

TABLE 308.4.2
CLEARANCE REDUCTION METHODS"

REDUCED CLEARANCE WITH PROTECTION (inches)?
Horizontal combustible|Horizontal combustible assemblies
assemblies located above the heat |located beneath the heat sour ce and
source all vertical combustible assemblies
TYPE OF PROTECTIVE ASSEMBLY? =y I :
eguir clearance 0 . .
combustibles without protection \;Ff/ie;c::gl:te?)::(!(tagéggrc]e(itgc%o&n:)bualbles
(inches)2
36 18 9 6 36 18 9 6
Galvanized sheet steel, havinmaimum thickness of 0.0236 inch
(No. 24 gage), mounted on 1-inglass fiber or mineral wool batt 18 9 5 3 12 6 3 3
reinforced with wire on the back, 1 inch off the combustiblé= = = = == = = =
assembly
Galvanized sheet steel, havinmaimum thickness of 0.0236 inch 18 9 5 3 12 6 3 2
(No. 24 gage), spaced 1 inch off the combustible assembly = = = = == = = =
Two layers of galvanized shestel, having ainimum thickness
of 0.0236 inch (No. 24 gage), having a 1-inch airspace betwet8 9 5 3 12 6 3 3
layers, spaced 1 inch off the combustible assembly
Two layers of galvanized shestel, having ainimum thickness
of 0.0236 inch (No. 24 gage), having 1 inch of fiberglass insulatidi8 9 5 3 12 6 3 3
between layers, spaced 1 inch off the combustible assembly
0.5-|nch inorganic msglatmq board,.over 1 inch of fiberglags og 12 6 4 18 9 5 3
mineral wool batt, againgihe combustible assembly
3,-inch brick wall, spaced 1 inch off the combustible wall — — — — 12 6 6 6
3Y>-inch brick wall, against the combustible wall — — — — 24 12 6 5
For SI: 1 inch = 25.4 mm, °C = [(°F)-32]/1.8, 1 pound per cubic foot = 16.028k@/Btu «in/(ft?« h e« °F)

=0.144 W/« K.

a. Mineral wool and glass fiber batts (blanket or bdastthll have a minimum density of 8 pounds per cubic
foot and a minimum melting point df500°F.Insulation material utilizeab part of a clearance reduction
system shall have a thermaintluctivity of 1.0 Btu « in/#® h e+ °F) or less. Insulation board shall be formed
of noncombustible material.
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b. For limitations on clearance reduction for solid fbharning appliances, masonry chimneys, connector pass-
throughs, masonry fire gptes and kitchen ducts, see S¥i308.4.2.1 through 308.4.2.5.

SECTION 311
SMOKE AND HEAT VENTS

311.1 Required. Approved smoke and heat ventslsbha installed in the roofs of
one-story buildingsvhere required by thbuilding code Smoke and heat vents
shall be designed and installed in accordance witbulding code

SECTION 312
HEATING AND COOLING LOAD CALCULATIONS

312.1 L oad calculations. Heating and cooling system design loads for the purpose
of sizing systems, appliances and equipinsiall be determined in accordance with
the procedures described in the ISSAE/ACCA Standard 183. Alternatively,
design loads shall be determined by approved equivalent computation
procedure, using the design parameters specifiedhén applicable energy
conservation code referenced@mapter 13 of the building code.

SECTION 313
WELDING AND BRAZING

313.1 Scope. This section, consistent with section 4104.44 of the Revised Code,
governs the requirements for welding anéaing of metallicbuilding services
piping systems referenced by this code.

313.2 Procedure specification. Each manufacturer _or_contractor of building
services piping systems is responsibleth®e welding and brazing done by his
company or organization and shall sggcand certify, in writing, a welding and
brazing procedure that provides speciflzection to the welder or brazer and
complies with section “IX” of theASME Boiler and Pressure Vessel Code”.

313.3 Procedure gualification records. Each manufacturer or contractor is
responsible for getting each procedutescribed in section 313.2 qualified by an
independent testing laboratory that has, staff, a welding inspector certified by
the “American Welding Society” (AWS).uflification testing determines that the
specified joint construction is capablembviding the requird properties for its
intended application. The procedure quahbtion record (PQR) documents what
occurred during the welding and brazingtbé test coupon, idefies all essential
variables, and documents the test results. The manufacturer or contractor shall
certify on the record that the tests wemnducted in accordance with section IX of
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the “ASME Boiler and Pressure Vessel Code.”

313.4 Performance gualification testing. Each welder or brazer that performs a
welding or brazing procedure as dedwd in section 313.8hall be tested and
qualified on that proceduras required in section 1%f the “ASME Boiler and
Pressure Vessel Code”. The manufactuggr contractor shall certify on the
performance qualification record that the welder or brazer prepared and welded
or brazed the test coupons in accordandth section 1X andhat the test coupons
were tested by an independent testiaoratory that has, on staff, a welding
inspector certified by the “American Welding Society (AWS).”

313.5 Submission of welding and brazing forms to the division of industrial
compliance (DIC). Each manufacturer or contractaf metallic building services
piping systems referenced by this code who causes welding or brazing to be
performed shall file with the superintemii@f the division of industrial compliance

in the department of commerce, or the simtendent’s designee, certified copies

of the welding and brazing procedureesgications, the procedure qualification
records, and the welder and brazer penfance qualifications of the welders and
brazers used in the proposed constructib new or altered piping system. The
required documentation shall be submitiedccordance with rules adopted by the
superintendent.
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4101:2-4-01 Ventilation.

[Comment: When a reference is made within this rule to a federal statutory
provision, an industry consensus standard, or any other technical publication, the
specific date and title of the publication as well as the name and address of the
promulgating agency are listed in rule 4101:2-15-01 of the Administrative Code.
The application of the referenced standards shall be limited and as prescribed in
section 102.5 of rule 4101:1-1-01 of the Administrative Code.]

SECTION 401
GENERAL

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

401.2 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. When a blower door test is required by the applicable energy
conservation code referenced from Chapter 13 of the building code, or when a
blower door test is otherwise performed, and where the air infiltration rate in a
dwelling unit is less than 5 air changes per hour when tested with a blower door at
a pressure of 0.2-inch water column (50 Pa), the dwelling unit 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.

401.3 When required.Ventilation shall be provided during the periods that the
room or space is occupied.

401.4 Intake opening locationAir intake openings shall comply with all of the
following:
1. Intake openings shall be located not less than 10 feet (3048 mm) from lot
lines or buildings on the same lot.
2. Mechanical and gravity outdoor air intake openings shall be located not
less than 10 feet (3048 mm) horizontally from any hazardous or noxious
contaminant source, such as vents, streets, alleys, parking lots and loading

RB p(170946) pa(315226) d(672548) ra(523756) print date: 05/31/2017 2:21 PM
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docks, except as specified in Item 3 or Section 501.3.1. Outdoor air intake
openings shall be permitted to be located less than 10 feet (3048 mm)
horizontally from streets, alleys, parking 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.

4. Intake openings on structures in flood hazard areas shall be at or above the

elevation required by Section 1612 of the building code for utilities and
attendant equipment.

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

TABLE 401.5
OPENING SIZES IN LOUVERS, GRILLES AND SCREENS

PROTECTING AIR INTAKE OPENINGS

MINIMUM AND MAXIMUM
OPENING SIZES IN LOUVERS,
GRILLES AND SCREENS
MEASURED IN ANY
DIRECTION

OUTDOOR OPENING
TYPE

Intake openings in

e - Not < '/4inch and not > /> inch
residential occupancies

Intake openings in other
than residential occupancies

For SI: 1 inch =25.4 mm.

> !/4 inch and not > 1 inch

401.6 Contaminant sources. Stationary local sources producing air-borne
particulates, heat, odors, fumes, spray, vapors, smoke or gases in such quantities
as to be irritating or injurious to health shall be provided with an exhaust system
in accordance with Chapter 5 or a means of collection and removal of the
contaminants. Such exhaust shall discharge directly to an approved location at the
exterior of the building.
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SECTION 402
NATURAL VENTILATION

402.1 Natural ventilation. Natural ventilation of an occupied space shall be
through windows, doors, louvers or other openings to the outdoors. The operating
mechanism for such openings shall be provided with ready access so that the
openings are readily controllable by the building occupants.

402.2 Ventilation area required.The minimum openable area to the outdoors
shall be 4 percent of the floor area being ventilated.

402.3 Adjoining spaces.Where rooms and spaces without openings to the
outdoors are ventilated through an adjoining room, the opening to the adjoining
rooms shall be unobstructed and shall have an area not less than 8 percent of the
floor area of the interior room or space, but not less than 25 square feet (2.3 m?).
The minimum openable area to the outdoors shall be based on the total floor area
being ventilated.
Exception: Exterior openings required for ventilation shall be permitted to
open into a thermally isolated sunroom addition or patio cover, provided that
the openable area between the sunroom addition or patio cover and the interior
room has an area of not less than 8 percent of the floor area of the interior
room or space, but not less than 20 square feet (1.86 m?). The minimum
openable area to the outdoors shall be based on the total floor area being
ventilated.

402.4 Openings below gradeWhere openings below grade provide required
natural ventilation, the outside horizontal clear space measured perpendicular to
the opening shall be one and one-half times the depth of the opening. The depth
of the opening shall be measured from the average adjoining ground level to the
bottom of the opening.

SECTION 403
MECHANICAL VENTILATION

403.1 Ventilation systemMechanical 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 three stories and less in
height above grade plane 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
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producing negative or positive pressure. The system to convey ventilation air
shall be designed and installed in accordance with Chapter 6.

403.2 Outdoor air required. The minimum outdoor airflow rate shall be
determined in accordance with Section 403.3.
Exception: The registered design professional may use ASHRAE 62.1 or
ASHRAE 62.2, as applicable, as an alternative engineered ventilation system
design provided that the registered design professional demonstrates
compliance with all applicable sections of the ASHRAE standard.

403.2.1 Recirculation of air.The outdoor 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 more than 10 percent of the
resulting supply airstream consists of air recirculated from these
spaces.

Where mechanical exhaust is required by Note b in Table 403.3.1.1,
recirculation of air from such spaces shall be prohibited. Recirculation
of air that is contained completely within such spaces shall not be
prohibited. Where recirculation of air is prohibited, all air supplied to
such spaces shall be exhausted, including any air in excess of that
required by Table 403.3.1.1.

Where mechanical exhaust is required by Note g in Table 403.3.1.1,
mechanical exhaust is required and recirculation from such spaces is
prohibited where more than 10 percent of the resulting supply
airstream consists of air recirculated from these spaces. Recirculation
of air that is contained completely within such spaces shall not be

prohibited.

|

|+

403.2.2 Transfer air. Except where recirculation from such spaces is
prohibited by Table 403.3.1.1, air transferred from occupiable spaces is not
prohibited from serving as makeup air for required exhaust systems in such
spaces as kitchens, baths, toilet rooms, elevators and smoking lounges. The
amount of transfer air and exhaust air shall be sufficient to provide the flow
rates as specified in Section 403.3.1.1. The required outdoor airflow rates
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specified in Table 403.3.1.1 shall be introduced directly into such spaces or
into the occupied spaces from which air is transferred or a combination of
both.

403.3 Outdoor _air_and local exhaust airflow ratesGroup R-2, R-3 and R-4
occupancies three stories and less in height above grade plane shall be provided
with outdoor air and local exhaust in accordance with Section 403.3.2. All other
buildings intended to be occupied shall be provided with outdoor air and local
exhaust in accordance with Section 403.3.1.

403.3.1 Other buildings intended to be occupiedThe design of local
exhaust systems and ventilation systems for outdoor air for occupancies other
than Group R-2, R-3 and R-4 three stories and less above grade plane shall
comply with Sections 403.3.1.1 through 403.3.1.5.

403.3.1.1 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. In each occupiable space, the ventilation
system shall be designed to deliver the required rate of outdoor airflow to
the breathing zone. The occupant load utilized for design of the ventilation
system shall be not less than the number determined from the estimated
maximum occupant load rate indicated in Table 403.3.1.1. Ventilation
rates for occupancies not represented in Table 403.3.1.1 shall be those for
a listed occupancy classification that is most similar in terms of occupant
density, activities and building construction; or shall be determined by an
approved engineering 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
403.3.1.1 are based on the absence of smoking in occupiable spaces.
Where smoking is anticipated in a space other than a smoking lounge, the
ventilation system serving the space shall be designed to provide
ventilation over and above that required by Table 403.3.1.1 in accordance
with accepted engineering practice.
Exception: The occupant load is not required to be determined based
on the estimated maximum occupant load rate indicated in Table
403.3.1.1 where approved statistical data document the accuracy of an
alternate anticipated occupant density.

403.3.1.1.1 Zone outdoor airflow.The minimum outdoor airflow
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required to be supplied to each zone shall be determined as a function

of occupancy classification and space air distribution effectiveness in

accordance with Sections 403.3.1.1.1.1 through 403.3.1.1.1.3.

403.3.1.1.1.1 Breathing zone outdoor airflow. The outdoor
airflow rate required in the breathing zone (Vbz) of the occupiable

space or spaces in a zone shall be determined in accordance with

Equation 4-1.

Vbz = RpPz + RaAZ

(Equation 4-1)

where:

Az=

Zone floor area: the net occupiable

P.=

floor area of the space or spaces in
the zone.
Zone population: the number of

Rp:

people in the space or spaces in the
ZOne.
People outdoor air rate: the

outdoor airflow rate required per
person from Table 403.3.1.1.
Area outdoor air rate: the outdoor

403.3.1.1.1.2 Zone air distribution effectiveness. The zone air
distribution effectiveness (Ez) shall be determined using Table

airflow rate required per unit area
from Table 403.3.1.1.

403.3.1.1.1.

ZONE AIR DISTRIBUTION EFFECTIVENESS 2bcd

2.

TABLE 403.3.1.1.1.2

AIR DISTRIBUTION CONFIGURATION E;
Ceiling or floor supply of cool air 1.0°
Ceiling or floor supply of warm air and floor return 1.0
Ceiling supply of warm air and ceiling return 0.8f
Floor supply of warm air and ceiling return 0.7
Makeup air drawn in on the opposite side of the room
from the exhaust and/or return 0.8
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Makeup air drawn in near to the exhaust and/or return
location 0.5

For SI: 1 foot = 304.8 mm, 1 foot per minute = 0.00506 m/s,
°C =[(°F) —32]/1.8.
a. “Cool air” is air cooler than space temperature.

. “Warm air” is air warmer than space temperature.

3

b
c. “Ceiling” includes any point above the breathing zone.
d
(5]

3

. “Floor” includes any point below the breathing zone.
. Zone air distribution effectiveness of 1.2 shall be permitted for systems with

a floor supply of cool air and ceiling return, provided that low velocity
displacement ventilation achieves unidirectional flow and thermal
stratification.

f.  Zone air distribution effectiveness of 1.0 shall be permitted for systems with
a ceiling supply of warm air, provided that supply air temperature is less than
15°F above space temperature and provided that the 150-footper-minute
supply air jet reaches to within 4!/, feet of floor level.

403.3.1.1.1.3 Zone outdoor airflowThe zone outdoor airflow
rate (Voz), shall be determined in accordance with Equation 4-2.

Voz = Vv/Ez (Equation 4-2)

403.3.1.1.2 System outdoor airflowThe outdoor air required to be

supplied by each ventilation system shall be determined in accordance

with Sections 403.3.1.1.2.1 through 403.3.1.1.2.3 as a function of

system type and zone outdoor airflow rates.

403.3.1.1.2.1 Single zone systen8here one air handler supplies
a_mixture of outdoor air and recirculated return air to only one
zone, the system outdoor air intake flow rate (Vo) shall be
determined in accordance with Equation 4-3.

Vot= Voz (Equation 4-3)

403.3.1.1.2.2 100-percent outdoor air system®here one air
handler supplies only outdoor air to one or more zones, the system
outdoor air intake flow rate (Vo) shall be determined using

Equation 4-4.

Vot = 7311 zonesVoz (Equation 4'4)

403.3.1.1.2.3 Multiple zone recirculating system&Vhere one air
handler supplies a mixture of outdoor air and recirculated return air
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to more than one zone, the system outdoor air intake flow rate (Vot)
shall be determined in accordance with Sections 403.3.1.1.2.3.1
through 403.3.1.1.2.3.4.
403.3.1.1.2.3.1 Primary outdoor air_fraction.The primary
outdoor air fraction (Zp) shall be determined for each zone in
accordance with Equation 4-5.

_Zp = Voe/Vpz (Equation 4-5)

where:

Vpz = Primary airflow: The airflow rate supplied to the zone
from the airhandling unit at which the outdoor air intake
is located. It includes outdoor intake air and recirculated
air from that air-handling unit but does not include air
transferred or air recirculated to the zone by other means.
For design purposes, Vpzshall be the zone design primary
airflow rate, except for zones with variable air volume
supply and Vp. shall be the lowest expected primary
airflow rate to the zone when it is fully occupied.

403.3.1.1.2.3.2 System ventilation efficiencyThe system
ventilation efficiency (Ev) shall be determined using Table
403.3.1.1.2.3.2 or Appendix A of ASHRAE 62.1.

TABLE 403.3.1.1.2.3.2
SYSTEM VENTILATION EFFICIENCY &P

Max (Zp) Ev
<0.15 1
£0.25 0.9
<0.35 0.8
<0.45 0.7
<0.55 0.6
<0.65 0.5
<0.75 0.4
>0.75 0.3

a. Max (Z,)is the largest value of Z, calculated using Equation 4-5
among all the zones served by the system.
b. Interpolating between table values shall be permitted.

403.3.1.1.2.3.3 Uncorrected outdoor air intake. The
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uncorrected outdoor air intake flow rate (Vou) shall be
determined in accordance with Equation 4-6.

Vou=D Yall zones RpPZ + Yall zones RaAz (Equation 4'6)
where:

D = Occupant diversity: the ratio of the system population to
the sum of the zone populations, determined in accordance
with Equation 4-7.

D= PS/S‘all zones Pz (Equation 4-7)

where:

Ps = System population: The total number of occupants in the
area served by the system. For design purposes, Ps shall be
the maximum number of occupants expected to be
concurrently in all zones served by the system.

403.3.1.1.2.3.4 Outdoor air intke flow rate. The outdoor air
intake flow rate (Voi) shall be determined in accordance with

Equation 4-8.

Vot = Vou/Ey (Equation 4-8)

403.3.1.2 Exhaust ventilationExhaust airflow rate shall be provided in
accordance with the requirements of Table 403.3.1.1. Outdoor air
introduced into a space by an exhaust system shall be considered as
contributing to the outdoor airflow required by Table 403.3.1.1.

403.3.1.3 System operatioriThe minimum flow 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.

403.3.1.4 Variable air volune system control.Variable air volume air
distribution systems, other than those designed to supply only 100-percent
outdoor air, shall be provided with controls to regulate the flow of outdoor
air. Such control system shall be designed to maintain the flow rate of
outdoor air at a rate of not less than that required by Section 403.3 over the
entire range of supply air operating rates.
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403.3.1.5 Balancing.The ventilation air distribution system shall be
provided with means to adjust the system to achieve not less than the
minimum_ventilation airflow rate as required by Sections 403.3 and
403.3.1.2. Ventilation systems shall be balanced by an approved method.
Such balancing shall verify that the ventilation system is capable of
supplying and exhausting the airflow rates required by Sections 403.3 and
403.3.1.2.

403.3.2 Group R-2, R-3 and R-4 occupancies, three stories and |€Hse
design of local exhaust systems and ventilation systems for outdoor air in
Group R-2, R-3 and R-4 occupancies three stories and less in height above
grade plane shall comply with Sections 403.3.2.1 through 403.3.2.3.

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 to the
return side of an air handler, are permitted to serve as such a system. The
outdoor air ventilation system shall be designed to provide the required
rate_of outdoor air continuously during the period that the building is
occupied. The minimum continuous outdoor airflow rate shall be
determined in accordance with Equation 4-9.

OOA= 0.03Aﬂ00r+ 7.5(Nbr+ 1) (Equation 4'9)

where:

Qoa = outdoor airflow rate, cfim

Afoor = floor area, ft’

Nou= number of bedrooms; not to be less than one

Exception: 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 air flow rate over the 4-hour period shall be not less than that
prescribed by Equation 4-9.

403.3.2.2 Outdoor air for other spacesCorridors and other common
areas within the conditioned space shall be provided with outdoor air at a
rate of not less than 0.06 cfim per square foot of floor area.
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403.3.2.3 Local exhaustLocal exhaust systems shall be provided in
kitchens, bathrooms and toilet rooms and shall have the capacity to

exhaust the minimum airflow rate determined in accordance with Table
403.3.2.3.

TABLE 403.3.2.3
MINIMUM REQUIRED LOCAL EX HAUST RATES FOR GROUP R-
2, R-3, AND R-4 OCCUPANCIES

EXHAUST RATE
AREA TO BE EXHAUSTED CAPACITY

100 cfm intermittent or
25 cfm continuous

Kitchens

50 cfm intermittent or
20 cfm continuous

Bathrooms and toilet rooms

For SI: 1 cubic foot per minute = 0.0004719 m’/s.

SECTION 404
ENCLOSED PARKING GARAGES

404.1 Enclosed parking garagesWhere mechanical ventilation systems for
enclosed parking garages operate intermittently, such operation shall be automatic
by means of carbon monoxide detectors applied in conjunction with nitrogen
dioxide detectors. Such detectors shall be installed in accordance with their
manufacturers’ recommendations.

404.2 Minimum ventilation. Automatic operation of the system shall not reduce
the ventilation airflow rate below 0.05 cfm per square foot (0.00025 m?/s * m?) of
the floor area and the system shall be capable of producing a ventilation airflow
rate of 0.75 cfm per square foot (0.0038 m>/s » m?) of floor area.

404.3 Occupied spaces accessory to public garagésanecting offices, waiting
rooms, ticket booths and similar uses that are accessory to a public garage shall be
maintained at a positive pressure and shall be provided with ventilation in
accordance with Section 403.3.

SECTION 405
SYSTEMS CONTROL

405.1 GeneralMechanical ventilation systems shall be provided with manual or
automatic controls that will operate such systems whenever the spaces are
occupied. Air-conditioning systems that supply required ventilation air shall be
provided with controls designed to automatically maintain the required outdoor
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air supply rate during occupancy.

SECTION 406

VENTILATION OF UNINHABITED SPACES

406.1 General.Uninhabited spaces, such as crawl spaces and attics, shall be

provided with natural ventilation openings as required by the building code or

shall be provided with a mechanical exhaust and supply air system. The

mechanical exhaust rate shall be not less than 0.02 cfm per square foot (0.00001

m>/s * m?) of horizontal area and shall be automatically controlled to operate

when the relative humidity in the space served exceeds 60 percent.

AMBULATORY CARE FACILITIES AND GROUP |-2 OCCUPANCIES

SECTION 407

407.1 GeneralMechanical ventilation for ambulatory care facilities and Group I-

2 occupancies shall be designed and installed in accordance with this code and

ASHRAE 170.

MINIMUM VENTILATION RATES

TABLE 403.3.1.1

OCCUPANT PEOPLE OUTDOOR | AREA OUTDOOR EXHAUST
v 2 1~n | AIRFLOW RATE IN AIRFLOW RATE IN AIRFLOW
OCCUPANCY CLASSIFICATION DENSFI'TI';(aﬁﬂOOO BREATHING ZONE. | BREATHING ZONE. “RATE
E— Rp CFM/PERSON Ra CFM/FT 22 CEM/FT 22
Correctional facilities

Booking/waiting 30 73 0.06 —
Cells without plumbing fixtures 25 0.12 —
with plumbing fixtures® 25 5 0.12 1.0
Day room 30 5 0.06 —
Dining halls - . .
(see food and beverage service) — — — —
Guard stations 15 5 0.06 —
Dry cleaners, laundries Coin-operated dry 20 15 o o
cleaner = - — —
Coin-operated laundries 20 1.5 0.06 —
Commercial dry cleaner 30 30 — —
Commercial laundry 10 25 — —
Storage, pick up 30 7.5 0.12 —
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Education Art classroom? 20 10 0.18 0.7
Auditoriums 150 5 0.06 —
Classrooms (ages 5-8) 25 10 0.12 —
Classrooms (age 9 plus) 35 10 0.12 —
Computer lab 25 10 0.12 —
Corridors (see public spaces) — — — —
Day care (through age 4) 25 10 0.18 —
Lecture classroom 65 7.5 0.06 —
Lecture hall (fixed seats) 150 7.5 0.06 —
Locker/dressing rooms® — — — 0.25
Media center 25 10 0.12 —
Multiuse assembly 100 1.5 0.06 —
Music/theater/dance 35 10 0.06 —
Science laboratories® 25 10 0.18 1.0
Smoking lounges® 70 60 —
Sports locker rooms# — — — 0.5
Wood/metal shopsé 20 10 0.18 0.5

Food and beyeraqe service 100 75 0.18 _
Bars, cocktail lounges
Cafeteria, fast food 100 7.5 0.18
Dining rooms 70 7.5 0.18 —
Kitchens (cooking)® — — — 0.7

(continued)
TABLE 403.3.1.1—continued
MINIMUM VENTILATION RATES
OCCUPANCY CLASSIFICATION % ilEg:PLLOEWOI;J;ESF’)\IR A/?IS':EI"AO(\?VU;E?S& AIR%US;CFE
#1000 FR &1 BREATHING ZONE, |BREATHING ZONE, T CEM/FT28
—_— Rp CEM/PERSON Ra CFM/FT 22 E—

Hotels, motels, resorts and dormitories o o 25/50¢
Bathrooms/toilet—private® - - -
Bedroom/living room 0.06 —
Conference/meeting 5 0.06 —
Dormitory sleeping areas 5 0.06 —
Gambling casinos 7.5 0.18 —
Lobbies/prefunction 7.5 0.06 —
Multipurpose assembly 5 0.06 —
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Offices 50 5 0.06 —
Conference rooms
Main entry lobbies 10 0.06 —
Office spaces 5 5 0.06 —
Reception areas 30 5 0.06 —
Telephone/data entry 60 5 0.06 —
Private dwellings, single and multiple
- o & — — — 0.75
Garages, common for multiple units e
Kitchens® — — — 25/100F
Based upon number
. \ of bedrooms. First | ) 35 A 1 by not less
Living areas® bedroom, 2; each — —
T o than 15 cfm/person
additional bedroom,
1
Toilet rooms and bathrooms® — — — 20/50F
Public spaces o o o
Corridors — — 0.06 —
Courtrooms 70 0.06 —
Elevator car — — — 1.0
Legislative chambers 50 5 0.06 —
Libraries 10 5 0.12 —
Museums (children’s) 40 7.5 0.12 —
Museums/galleries 40 7.5 0.06 —
Places of religious worship 120 5 0.06 —
Shower room (per shower head)é — — — 50/20f
Smoking lounges® 70 60 — —
Toilet rooms — publicg — — — 50/70¢
Retail _stores, sales floors and showroom
floors — — — 0.25
Dressing rooms
Mall common areas 40 7.5 0.06 —
Sales 15 7.5 0.12 —
Shipping and receiving — — 0.12 —
Smoking lounges® 70 60 — —
Storage rooms — — 0.12 —

Warehouses (see storage)
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(continued)

TABLE 403.3.1.1—continued
MINIMUM VENTILATION RATES

15

AREA OUTDOOR
OCCUPANT E\IEROFPLI(_)I%NOFEJ;IPEOI%R AIRFLOW RATE IN EXHAUST
OCCUPANCY CLASSIFICATION DENSITY BREATHING AIRFLOW RATE
Y2 BREATHING ZONE, >
#/1000 FRai R. CEM/PERSON ZONE CEM/FT 22
— = Ra CEM/FT 22
Specialty shops
Automotive motor-fuel dispensing — — — 1.5
stations®
Barber 25 7.5 0.06 0.5
Beauty salons® 25 20 0.12 0.6
Nail salons Ph 25 20 0.12 0.6
Embalming room® — — — 2.0
Pet shops (animal areas)® 10 7.5 0.18 0.9
Supermarkets 8 7.5 0.06 —
Sports_and amusemgnt 40 10 0.12 _
Bowling alleys (seating areas)
Disco/dance floors 100 20 0.06 —
Game arcades 20 7.5 0.18 —
Gym, stadium, arena (play area) — — 0.30 —
Health club/aerobics room 40 20 0.06 —
Health club/weight room 10 20 0.06 —
Ice arenas without combustion engines — — 0.30 0.5
Spectator areas 150 7.5 0.06 —
Swimming pools (pool and deck area — — 0.48 —
Storage
Repair  garages, enclosed  parking — — — 0.75
garages™d
Warehouses — — 0.06 —
Theaters o o o o
Auditoriums (see education) — — — —
Lobbies 150 5 0.06 —
Stages, studios 70 10 0.06 —
Ticket booths 60 5 0.06 —
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Transportation
Platforms 100 1.5 0.06 —
Transportation waiting 100 7.5 0.06 —
(continued)
TABLE 403.3.1.1—continued
MINIMUM VENTILATION RATES
AREA OUTDOOR
OCCUPANT E\EQOFIEI(_)I%NOI;J;IPEOI%R AIRFLOW RATE IN EXHAUST
OCCUPANCY CLASSIFICATION DENSITY BREATHING AIRFLOW RATE
e BREATHING ZONE, >
#/1000 FRai R. CEM/PERSON ZONE CEM/FT 22
—he = Ra CFM/FT 22
Workrooms
Bank vaults/safe deposit 3 3 0.06 —
Computer (without printing) 4 5 0.06 —
Copy, printing rooms 4 5 0.06 0.5
Darkrooms — — — 1.0
Meat processing® 10 15 — —
Pharmacy (prep. area) 10 5 0.18 —
Photo studios 10 5 0.12 —

For SI: 1 cubic foot per minute = 0.0004719 m?/s. 1 ton = 908 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>.

a.

Based upon net occupiable floor area.

b.

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

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

continuous.

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

. Rates are per water closet or urinal. The higher rate shall be provided where the exhaust system is designed

to operate intermittently. The lower rate shall be permitted only where the exhaust system is designed to
operate continuously while occupied.

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

. Mechanical exhaust is required and recirculation from such spaces is prohibited except that recirculation

shall be permitted where the resulting supply airstream consists of not more than 10 percent air recirculated
from these spaces. Recirculation of air that is contained completely within such spaces shall not be
prohibited (see Section 403.2.1, Items 2 and 4).

. For nail salons, each manicure and pedicure station shall be provided with a source capture system capable

of exhausting not less than 50 cfm per station. Exhaust inlets shall be located in accordance with Section
502.20. Where one or more required source capture systems operate continuously during occupancy, the
exhaust rate from such systems shall be permitted to be applied to the exhaust flow rate required by Table
403.3.1.1 for the nail salon.

i. The occupant load shall not be greater than that determined by Section 1004 of the building

code.
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ACTION: Final DATE: 05/26/2017 2:29 PM

4101:2-5-01 Exhaust systems.

[Comment: When a reference is made within this rule to a federal statutory
provision, an industry consensus standard, or any other technical publication, the
specific date and title of the publication as well as the name and address of the
promulgating agency are listed in rule 4101:2-15-01 of the Administrative Code.
The application of the referenced standards shall be limited and as prescribed in
section 102.5 of rule 4101:1-1-01 of the Administrative Code.]

SECTION 501
GENERAL

501.1 ScopeThis chapter shall govern the design, construction and installation of
mechanical exhaust systems, including exhaust systems serving clothes dryers and
cooking appliances; hazardous exhaust systems; dust, stock and refuse conveyor
systems; subslab soil exhaust systems; smoke control systems; energy recovery
ventilation systems and other systems specified in Section 502.

501.2 Independent system requiredSingle or combined mechanical exhaust
systems for environmental air shall be independent of all other exhaust systems.
Dryer exhaust shall be independent of all other systems. Type I exhaust systems
shall be independent of all other exhaust systems except as provided in Section
506.3.5. Single or combined Type II exhaust systems for food-processing
operations shall be independent of all other exhaust systems. Kitchen exhaust
systems shall be constructed in accordance with Section 505 for domestic
equipment and Sections 506 through 509 for commercial equipment.

501.3 Exhaust dischargeThe air removed by every mechanical exhaust system
shall be discharged outdoors at a point where it will not cause a public nuisance
and not less than the distances specified in Section 501.3.1. The air shall be
discharged to a location from which it cannot again be readily drawn in by a
ventilating system. Air shall not be exhausted into an attic, crawl space, or be
directed onto walkways.

Exceptions:

1. Whole-house ventilation-type attic fans shall be permitted to discharge
into the attic space of dwelling units having private attics.
Commercial cooking recirculating systems.
Where installed in accordance with the manufacturer’s instructions and
where mechanical or natural ventilation is otherwise provided in

&2 [
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accordance with Chapter 4, listed and labeled domestic ductless range

hoods shall not be required to discharge to the outdoors.

501.3.1 Location of exhaust outletsThe termination point of exhaust outlets

and ducts discharging to the outdoors shall be located with the following

minimum distances:

1.

[t

|

|+

|

For ducts conveying explosive or flammable vapors, fumes or dusts:

30 feet (9144 mm) from property lines; 10 feet (3048 mm) from

operable openings into buildings; 6 feet (1829 mm) from exterior walls

and roofs; 30 feet (9144 mm) from combustible walls and operable

openings into buildings which are in the direction of the exhaust

discharge; 10 feet (3048 mm) above adjoining grade.

For other product-conveying outlets: 10 feet (3048 mm) from the

property lines; 3 feet (914 mm) from exterior walls and roofs; 10 feet

(3048 mm) from operable openings into buildings; 10 feet (3048 mm)

above adjoining grade.

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.

Exhaust outlets serving structures in flood hazard areas shall be

installed at or above the elevation required by Section 1612 of the

building code for utilities and attendant equipment.

For specific systems see the following sections:

5.1.Clothes dryer exhaust, Section 504.4.

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

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

5.4.Subslab soil exhaust systems, Section 512 .4.

5.5.Smoke control systems, Section 513.10.3.

5.6.Refrigerant discharge, Section 1105.7.

5.7.Machinery room discharge, Section 1105.6.1.

501.3.2 Exhaust opening protection.Exhaust openings that terminate

outdoors shall be protected with corrosion resistant screens, louvers or grilles.

Openings in screens, louvers and grilles shall be sized not less than '/4 inch

(6.4 mm) and not larger than !/» inch (12.7 mm). Openings shall be protected

against local weather conditions. Louvers that protect exhaust openings in

structures located in hurricane-prone regions, as defined in the building code,

shall comply with AMCA Standard 550. Outdoor openings located in exterior
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walls shall meet the provisions for exterior wall opening protectives in
accordance with the building code.

501.4 Pressure equalization.Mechanical exhaust systems shall be sized to
remove the quantity of air required by this chapter to be exhausted. The system
shall operate when air is required to be exhausted. Where mechanical exhaust is
required in a room or space in other than occupancies in R-3 and dwelling units in
R-2. such space shall be maintained with a neutral or negative pressure. If a
greater quantity of air is supplied by a mechanical ventilating supply system than
is removed by a mechanical exhaust for a room, adequate means shall be provided
for the natural or mechanical exhaust of the excess air supplied. If only a
mechanical exhaust system is installed for a room or if a greater quantity of air is
removed by a mechanical exhaust system than is supplied by a mechanical
ventilating supply system for a room, adequate makeup air shall be provided to
satisfy the deficiency.

501.5 Ducts. Where exhaust duct construction is not specified in this chapter,
such construction shall comply with Chapter 6.

SECTION 502
REQUIRED SYSTEMS

502.1 General. An exhaust system shall be provided, maintained and operated as
specifically required by this section and for all occupied areas where machines,
vats, tanks, furnaces, forges, salamanders and other appliances, equipment and
processes in such areas produce or throw off dust or particles sufficiently light to
float in the air, or which emit heat, odors, fumes, spray, gas or smoke, in such
quantities so as to be irritating or injurious to health or safety.

502.1.1 Exhaust locationThe inlet to an exhaust system shall be located in
the area of heaviest concentration of contaminants.

502.1.2 Fuel-dispensing areaShe bottom of an air inlet or exhaust opening
in fuel-dispensing areas shall be located not more than 18 inches (457 mm)
above the floor.

502.1.3 Equipment, appliance and service room$quipment, appliance
and system service rooms that house sources of odors, fumes, noxious gases,
smoke, steam, dust, spray or other contaminants shall be designed and
constructed so as to prevent spreading of such contaminants to other occupied
parts of the building.
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502.1.4 Hazardous exhaustThe mechanical exhaust of high concentrations
of dust or hazardous vapors shall conform to the requirements of Section 510.

502.2 Aircraft fueling and defueling. Compartments housing piping, pumps, air
eliminators, water separators, hose reels and similar equipment used in aircraft
fueling and defueling operations shall be adequately ventilated at floor level or
within the floor itself.

502.3 Battery-charging areas for poweredndustrial trucks and equipment.
Ventilation shall be provided in an approved manner in battery-charging areas for
powered industrial trucks and equipment to prevent a dangerous accumulation of
flammable gases.

502.4 Stationary storage battery systems$tationary storage battery systems, as
regulated by Section 608 of the fire code, shall be provided with ventilation in
accordance with this chapter and Section 502.4.1 or 502.4.2.

Exception: Lithium-ion batteries shall not require ventilation.

502.4.1 Hydrogen limit in_rooms.For flooded lead acid, flooded nickel
cadmium and VRLA batteries, the ventilation system shall be designed to
limit the maximum concentration of hydrogen to 1.0 percent of the total
volume of the room.

502.4.2 Ventilation rate in rooms.Continuous ventilation shall be provided
at a rate of not less than 1 cubic foot per minute per square foot (cfm/ft?)
[0.00508 m>/(s - m?)] of floor area of the room.

502.4.3 Supervision.Mechanical ventilation systems required by Section
502.4 shall be supervised by an approved central, proprietary or remote station
service or shall initiate an audible and visual signal at a constantly attended
on-site location.

502.5 Valve-requlated lead-acid batteries in cabinetd/alve-regulated lead-
acid (VRLA) batteries installed in cabinets, as regulated by Section 608.6.2 of the
fire code, shall be provided with ventilation in accordance with Section 502.5.1 or
502.5.2.

502.5.1 Hydrogen limit in cabinets.The cabinet ventilation system shall be
designed to limit the maximum concentration of hydrogen to 1.0 percent of
the total volume of the cabinet during the worst-case event of simultaneous
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boost charging of all batteries in the cabinet.

502.5.2 Ventilation rate in cabinetsContinuous cabinet ventilation shall be
provided at a rate of not less than 1 cubic foot per minute per square foot
(cfm/ft?) [0.00508 m?/(s - m?)] of the floor area covered by the cabinet. The
room in which the cabinet is installed shall be ventilated as required by
Section 502.4.1 or 502.4.2.

502.5.3 Supervision.Mechanical ventilation systems required by Section
502.5 shall be supervised by an approved central, proprietary or remote station
service or shall initiate an audible and visual signal at a constantly attended
on-site location.

502.6 Dry cleaning plantsVentilation in dry cleaning plants shall be adequate to
protect employees and the public in accordance with this section and DOL 29
CFR Part 1910.1000, where applicable.

502.6.1 Type Il systemsI'ype Il dry cleaning systems shall be provided with
a mechanical ventilation system that is designed to exhaust 1 cubic foot of air
per minute for each square foot of floor area (1 cfim/ft?) [0.00508 m>/ (s * m?)]
in dry cleaning rooms and in drying rooms. The ventilation system shall
operate automatically when the dry cleaning equipment is in operation and
shall have manual controls at an approved location.

502.6.2 Type IV and V systemsI'ype IV and V dry cleaning systems shall
be provided with an automatically activated exhaust ventilation system to
maintain an air velocity of not less than 100 feet per minute (0.51 m/s)
through the loading door when the door is opened.

Exception: Dry cleaning units are not required to be provided with exhaust
ventilation where an exhaust hood is installed immediately outside of and
above the loading door which operates at an airflow rate as follows:

Q=100x Arp (Equation 5-1)

where:

Q = Flow rate exhausted through the hood, cubic feet per minute.
Arp = Area of the loading door, square feet.

502.6.3 Spotting and pretreating.Scrubbing tubs, scouring, brushing or
spotting operations shall be located such that solvent vapors are captured and
exhausted by the ventilating system.
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502.7 Application of flammable finishesMechanical exhaust as required by this
section and the fire code shall be provided for operations involving the
application of flammable finishes.

502.7.1 During construction. Ventilation shall be provided for operations
involving the application of materials containing flammable solvents in the
course of construction, alteration or demolition of a structure.

502.7.2 Limited spraying spaces.Positive mechanical ventilation that
provides not less than six complete air changes per hour shall be installed in
limited spraying spaces. Such system shall meet the requirements of the fire
code for handling flammable vapors. Explosion venting is not required.

502.7.3 Flammable vapor areasMechanical ventilation of flammable vapor
areas shall be provided in accordance with Sections 502.7.3.1 through
502.7.3.6.

502.7.3.1 OperationMechanical ventilation shall be kept in operation at
all times while spraying operations are being conducted and for a
sufficient time thereafter to allow vapors from drying coated articles and
finishing material residue to be exhausted. Spraying equipment shall be
interlocked with the ventilation of the flammable vapor area such that
spraying operations cannot be conducted unless the ventilation system is

in operation.

502.7.3.2 Recirculation Air exhausted from spraying operations shall not
be recirculated.

Exceptions:

1. Air exhausted from spraying operations shall be permitted to be
recirculated as makeup air for unmanned spray operations provided
that:

1.1. The solid particulate has been removed.

1.2. The vapor concentration is less than 25 percent of the lower
flammable limit (LFL).

1.3. Approved equipment is used to monitor the vapor
concentration.

1.4. An alarm is sounded and spray operations are automatically
shut down if the vapor concentration exceeds 25 percent of the
LFL.

1.5. In the event of shutdown of the vapor concentration monitor,
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100 percent of the air volume specified in Section 510 is
automatically exhausted.

2. Air exhausted from spraying operations is allowed to be recirculated
as makeup air to manned spraying operations where all of the
conditions provided in Exception 1 are included in the installation
and documents have been prepared to show that the installation
does not pose a life safety hazard to personnel inside the spray
booth, spraying space or spray room.

502.7.3.3 Air velocity.The ventilation system shall be designed, installed
and maintained so that the flammable contaminants are diluted in
noncontaminated air to maintain concentrations in the exhaust air flow
below 25 percent of the contaminant’s lower flammable limit (LFL). In
addition, the spray booth shall be provided with mechanical ventilation so
that the average air velocity through openings is in accordance with
Sections 502.7.3.3.1 and 502.7.3.3.2.

502.7.3.3.1 Open face or open front spray boothFor spray
application operations conducted in an open face or open front spray
booth, the ventilation system shall be designed, installed and
maintained so that the average air velocity into the spray booth
through all openings is not less than 100 feet per minute (0.51 m/s).
Exception: For fixed or automated electrostatic spray application
equipment, the average air velocity into the spray booth through all
openings shall be not less than 50 feet per minute (0.25 m/ s).

502.7.3.3.2 Enclosed spray booth or spray room with openings for
product conveyance.For spray application operations conducted in
an _enclosed spray booth or spray room with openings for product
conveyance, the ventilation system shall be designed, installed and
maintained so that the average air velocity into the spray booth
through openings is not less than 100 feet per minute (0.51 m/s).

Exceptions:

1. For fixed or automated electrostatic spray application
equipment, the average air velocity into the spray booth
through all openings shall be not less than 50 feet per minute
(0.25 m/s).

2. Where methods are used to reduce cross drafts that can draw
vapors and overspray through openings from the spray booth or
spray room, the average air velocity into the spray booth or
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spray room shall be that necessary to capture and confine
vapors and overspray to the spray booth or spray room.

502.7.3.4 Ventilation obstruction. Articles being sprayed shall be

positioned in a manner that does not obstruct collection of overspray.

502.7.3.5 Independent ductsEach spray booth and spray room shall

have an independent exhaust duct system discharging to the outdoors.

Exceptions:

1.

[t

Multiple spray booths having a combined frontal area of 18 square

feet (1.67 m?) or less are allowed to have a common exhaust where

identical spray-finishing material is used in each booth. If more

than one fan serves one booth, such fans shall be interconnected so

that all fans operate simultaneously.

Where treatment of exhaust is necessary for air pollution control or

energy conservation, ducts shall be allowed to be manifolded if all

of the following conditions are met:

2.1. The sprayed materials used are compatible and will not react
or cause ignition of the residue in the ducts.

2.2. Nitrocellulose-based finishing material shall not be used.

2.3. A filtering system shall be provided to reduce the amount of
overspray carried into the duct manifold.

2.4. Automatic sprinkler protection shall be provided at the
junction of each booth exhaust with the manifold, in addition to
the protection required by this chapter.

502.7.3.6 Fan motors and beltsElectric motors driving exhaust fans

shall not be placed inside booths or ducts. Fan rotating elements shall be

nonferrous or nonsparking or the casing shall consist of, or be lined with,

such material. Belts shall not enter the duct or booth unless the belt and

pulley within the duct are tightly enclosed.

502.7.4 Dipping operations Flammable vapor areas of dip tank operations

shall be provided with mechanical ventilation adequate to prevent the

dangerous accumulation of vapors. Required ventilation systems shall be so

arranged that the failure of any ventilating fan will automatically stop the

dipping conveyor system.

502.7.5 Electrostatic apparatus.The flammable vapor area in spray-

finishing operations involving electrostatic apparatus and devices shall be

ventilated in accordance with Section 502.7.3.
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502.7.6 Powder coatingExhaust ventilation for powder-coating operations
shall be sufficient to maintain the atmosphere below one-half of the minimum
explosive concentration for the material being applied. Nondeposited, air-
suspended powders shall be removed through exhaust ducts to the powder
recovery system.

502.7.7 Floor resurfacing operations.To prevent the accumulation of
flammable vapors during floor resurfacing operations, mechanical ventilation
at a minimum rate of 1 cfm/ft’ [0.00508 m?/(s 1 m?)] of area being finished
shall be provided. Such exhaust shall be by approved temporary or portable
means. Vapors shall be exhausted to the exterior of the building.

502.8 Hazardous materials—general requirements.Exhaust ventilation
systems for structures containing hazardous materials shall be provided as

required in Sections 502.8.1 through 502.8.5.

502.8.1 Storage in_excess of thmaximum allowable quantities. Indoor
storage areas and storage buildings for hazardous materials in amounts
exceeding the maximum allowable quantity per control area shall be provided
with mechanical exhaust ventilation or natural ventilation where natural
ventilation can be shown to be acceptable for the materials as stored.
Exceptions:
1. Storage areas for flammable solids complying with Section 5904 of the
fire code.
2. Storage areas and storage buildings for fireworks and explosives
complying with Chapter 56 of the fire code.

502.8.1.1 System requirements.Exhaust ventilation systems shall
comply with all of the following:

The installation shall be in accordance with this code.

Mechanical ventilation shall be provided at a rate of not less than 1
cfm per square foot [0.00508 m*/(s 1 m?)] of floor area over the

storage area.
The systems shall operate continuously unless alternate designs are

approved.

A manual shutoff control shall be provided outside of the room in a
position adjacent to the access door to the room or in another
approved location. The switch shall be a break-glass or other
approved type and shall be labeled: VENTILATION SYSTEM
EMERGENCY SHUTOFF.

[ |—

(Bt
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5. The exhaust ventilation shall be designed to consider the density of
the potential fumes or vapors released. For fumes or vapors that are
heavier than air, exhaust shall be taken from a point within 12
inches (305 mm) of the floor. For fumes or vapors that are lighter
than air, exhaust shall be taken from a point within 12 inches (305
mm) of the highest point of the room.

The location of both the exhaust and inlet air openings shall be
designed to provide air movement across all portions of the floor
or room to prevent the accumulation of vapors.

The exhaust air shall not be recirculated to occupied areas if the
materials stored are capable of emitting hazardous vapors and
contaminants have not been removed. Air contaminated with
explosive or flammable vapors, fumes or dusts; flammable, highly
toxic or toxic gases; or radioactive materials shall not be
recirculated.

|

[

502.8.2 Gas rooms, exhausted enclosures and gas cabiriEiig. ventilation
system for gas rooms, exhausted enclosures and gas cabinets for any quantity
of hazardous material shall be designed to operate at a negative pressure in
relation to the surrounding arca. Highly toxic and toxic gases shall comply
with Sections 502.9.7.1, 502.9.7.2 and 502.9.8 .4.

502.8.3 Indoor dispensing and uselndoor dispensing and use areas for
hazardous materials in amounts exceeding the maximum allowable quantity
per control area shall be provided with exhaust ventilation in accordance with
Section 502.8.1.
Exception: Ventilation is not required for dispensing and use of
flammable solids other than finely divided particles.

502.8.4 Indoor dispensing and use—point source®here gases, liquids or
solids in amounts exceeding the maximum allowable quantity per control area
and having a hazard ranking of 3 or 4 in accordance with NFPA 704 are
dispensed or used, mechanical exhaust ventilation shall be provided to capture
gases, fumes, mists or vapors at the point of generation.
Exception: Where it can be demonstrated that the gases, liquids or solids
do not create harmful gases, fumes, mists or vapors.

502.8.5 Closed systemsWhere closed systems for the use of hazardous
materials in amounts exceeding the maximum allowable guantity per control
areca are designed to be opened as part of normal operations, ventilation shall
be provided in accordance with Section 502.8.4.
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502.9 Hazardous materials—requirements for specific materials. Exhaust
ventilation systems for specific hazardous materials shall be provided as required
in Section 502.8 and Sections 502.9.1 through 502.9.11.

502.9.1 Compressed gases—medical gas systeRimms for the storage of
compressed medical gases in amounts exceeding the permit amounts for
compressed gases in the fire code, and that do not have an exterior wall, shall
be exhausted through a duct to the exterior of the building. Both separate
airstreams shall be enclosed in a 1-hour-rated shaft enclosure from the room to
the exterior. Approved mechanical ventilation shall be provided at a minimum
rate of 1 cfm/ft* [0.00508 m*/(s 1 m?)] of the area of the room.

Gas cabinets for the storage of compressed medical gases in amounts
exceeding the permit amounts for compressed gases in the fire code shall be
connected to an exhaust system. The average velocity of ventilation at the face
of access ports or windows shall be not less than 200 feet per minute (1.02
m/s) with a minimum velocity of 150 feet per minute (0.76 m/s) at any point
at the access port or window.

502.9.2 Corrosives.Where corrosive materials in amounts exceeding the
maximum allowable quantity per control area are dispensed or used,
mechanical exhaust ventilation in accordance with Section 502.8.4 shall be

provided.

502.9.3 CryogenicsStorage areas for stationary or portable containers of
cryogenic fluids in any quantity shall be ventilated in accordance with Section
502.8. Indoor areas where cryogenic fluids in any quantity are dispensed shall
be ventilated in accordance with the requirements of Section 502.8.4 in a
manner that captures any vapor at the point of generation.
Exception: Ventilation for indoor dispensing areas is not required where it
can be demonstrated that the cryogenic fluids do not create harmful

vapors.

502.9.4 ExplosivesSquirrel cage blowers shall not be used for exhausting
hazardous fumes, vapors or gases in operating buildings and rooms for the
manufacture, assembly or testing of explosives. Only nonferrous fan blades
shall be used for fans located within the ductwork and through which
hazardous materials are exhausted. Motors shall be located outside the duct.

502.9.5 Flammable and combustible liquidsExhaust ventilation systems
shall be provided as required by Sections 502.9.5.1 through 502.9.5.5 for the
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storage, use, dispensing, mixing and handling of flammable and combustible

liquids. Unless otherwise specified, this section shall apply to any quantity of

flammable and combustible liquids.

Exception: This section shall not apply to the following:

1.

Soecific provisions for flammable liquids in motor fuel-dispensing

fa%i lities, airports and marinas as identified in Chapter 23 of the fire
code.

Medicines, foodstuffs, cosmetics and commercial or institutional

products containing not more than fifty percent by volume of water-
miscible liquids and with the remainder of the solution not being
flammable, provided that such materials are packaged in individual
containers not exceeding 1.3 gallons (S L).

Quantities of alcoholic beverages in retail or wholesale sales or

storage occupancies, provided that the liquids are packaged In
individual containers not exceeding 1.3 gallons (5 L).

Fuel oil and diesal oil tanks and containers connected to oil- burning

or_fuel-burning equipment. Such storage and use shall be In
accordance with chapter 13.

Refrigerant liquids and oils in refrigeration systems (see chapter 11 of

this code).

Sorage and display of aerosol products complying with chapter 51 of

thefire code.
Sorage and use of liquids that have no fire point when tested in

accordance with ASTM D 92.
Liquids with a flash point greater than ninety-five degrees Fahrenheit

(thirty-five degrees Centigrade) in a water-miscible solution or
dispersion with a water and inert (noncombustible) solids content of
mor e than eighty per cent by weight, which do not sustain combustion.

Liquids without flash points that can be flammable under some

10.

conditions, such as certain halogenated hydrocarbons and mixtures
containing halogenated hydrocarbons.

The storage of distilled spirits and wines in wooden barrels and casks.

11.

Commercial cooking oil storage tank systems located within a

12.

building and designed and installed in accordance with Section 610 of
the fire code and NFPA 30.

Underground storage tanks installed in accordance with the fire code

and rules adopted by the state fire marshal and enforced by the fire
official, in accordance with section 3737.87 to 3737.89 of the Revised
Code.

502.9.5.1 Vaults.Vaults that contain tanks of Class I liquids shall be

provided with continuous ventilation at a rate of not less than 1 cfm/ft*> of

floor area [0.00508 m’/(s & m?)], but not less than 150 cfm (4 m>/min).

Failure of the exhaust airflow shall automatically shut down the

dispensing system. The exhaust system shall be designed to provide air
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movement across all parts of the vault floor. Supply and exhaust ducts
shall extend to a point not greater than 12 inches (305 mm) and not less
than 3 inches (76 mm) above the floor. The exhaust system shall be
installed in accordance with the provisions of NFPA 91. Means shall be
provided to automatically detect any flammable vapors and to
automatically shut down the dispensing system upon detection of such
flammable vapors in the exhaust duct at a concentration of 25 percent of
the LFL.

502.9.5.2 Storage rooms and warehousekiquid storage rooms and
liquid storage warehouses for quantities of liquids exceeding those
specified in the building code shall be ventilated in accordance with
Section 502.8.1.

502.9.5.3 Cleaning machinesAreas containing machines used for parts
cleaning in accordance with the fire code shall be adequately ventilated to
prevent accumulation of vapors.

502.9.5.4 Use, dispensing and mixing.Continuous _mechanical
ventilation shall be provided for the use, dispensing and mixing of
flammable and combustible liquids in open or closed systems in amounts
exceeding the maximum allowable quantity per control area and for bulk
transfer and process transfer operations. The ventilation rate shall be not
less than 1 cfm/ft* [0.00508 m>/(s « m?)] of floor area over the design area.
Provisions shall be made for the introduction of makeup air in a manner
that will include all floor areas or pits where vapors can collect. Local or
spot ventilation shall be provided where needed to prevent the
accumulation of hazardous vapors.

Exception: Where natural ventilation can be shown to be effective for

the materials used, dispensed or mixed.

502.9.5.5 Bulk plants or terminals.Ventilation shall be provided for
portions of properties where flammable and combustible liquids are
received by tank vessels, pipelines, tank cars or tank vehicles and which
are stored or blended in bulk for the purpose of distributing such liquids
by tank vessels, pipelines, tank cars, tank vehicles or containers as
required by Sections 502.9.5.5.1 through 502.9.5.5.3.

502.9.5.5.1 General.Ventilation shall be provided for rooms,
buildings and enclosures in which Class I liquids are pumped, used or
transferred. Design of ventilation systems shall consider the relatively
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high specific gravity of the vapors. Where natural ventilation is used,
adequate openings in outside walls at floor level, unobstructed except
by louvers or coarse screens, shall be provided. Where natural
ventilation is inadequate, mechanical ventilation shall be provided.

502.9.5.5.2 Basements and pit€lass I liquids shall not be stored or
used within a building having a basement or pit into which flammable
vapors can travel, unless such area is provided with ventilation
designed to prevent the accumulation of flammable vapors therein.

502.9.5.5.3 Dispensing of Class | liguidSContainers of Class I
liquids shall not be drawn from or filled within buildings unless a
provision is made to prevent the accumulation of flammable vapors in
hazardous concentrations. Where mechanical ventilation is required, it
shall be kept in operation while flammable vapors could be present.

502.9.6 Highly toxic and toxic liquids.Ventilation exhaust shall be provided
for highly toxic and toxic liquids as required by Sections 502.9.6.1 and

502.9.6.1 Treatment systemThis provision shall apply to indoor and
outdoor storage and use of highly toxic and toxic liquids in amounts
exceeding the maximum allowable guantities per control area. Exhaust
scrubbers or other systems for processing vapors of highly toxic liquids
shall be provided where a spill or accidental release of such liquids can be
expected to release highly toxic vapors at normal temperature and

pressure.

502.9.6.2 Open and closed systemdechanical exhaust ventilation shall
be provided for highly toxic and toxic liquids used in open systems in
accordance with Section 502.8.4. Mechanical exhaust ventilation shall be
provided for highly toxic and toxic liquids used in closed systems in
accordance with Section 502.8.5.
Exception: Liquids or solids that do not generate highly toxic or toxic
fumes, mists or vapors.

502.9.7 Highly toxic _and toxic compressed gases— any quantity.
Ventilation exhaust shall be provided for highly toxic and toxic compressed
gases in any quantity as required by Sections 502.9.7.1 and 502.9.7.2.

502.9.7.1 Gas cabinetsGas cabinets containing highly toxic or toxic
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compressed gases in any quantity shall comply with Section 502.8.2 and
the following requirements:

1. The average ventilation velocity at the face of gas cabinet access
ports or windows shall be not less than 200 feet per minute (1.02
m/s) with a minimum velocity of 150 feet per minute (0.76 m/s) at
any point at the access port or window.

Gas cabinets shall be connected to an exhaust system.
Gas cabinets shall not be used as the sole means of exhaust for any
room or area.

2.
3.

502.9.7.2 Exhausted enclosuregxhausted enclosures containing highly

toxic or toxic compressed gases in any quantity shall comply with Section

502.8.2 and the following requirements:

1. The average ventilation velocity at the face of the enclosure shall
be not less than 200 feet per minute (1.02 m/s) with a minimum

velocity of 150 feet per minute (0.76 m/s).

Exhausted enclosures shall be connected to an exhaust system.

Exhausted enclosures shall not be used as the sole means of

exhaust for any room or area.

(el

502.9.8 Highly toxic and toxic compressk gases— quantities exceeding
the _maximum allowable quantity per control area. Ventilation exhaust
shall be provided for highly toxic and toxic compressed gases in amounts
exceeding the maximum allowable quantities per control area as required by
Sections 502.9.8.1 through 502.9.8.6.

502.9.8.1 Ventilated areasThe room or area in which indoor gas
cabinets or exhausted enclosures are located shall be provided with
exhaust ventilation. Gas cabinets or exhausted enclosures shall not be used
as the sole means of exhaust for any room or area.

502.9.8.2 Local exhaust for portable tanksA means of local exhaust
shall be provided to capture leakage from indoor and outdoor portable
tanks. The local exhaust shall consist of portable ducts or collection
systems designed to be applied to the site of a leak in a valve or fitting on
the tank. The local exhaust system shall be located in a gas room. Exhaust
shall be directed to a treatment system where required by Section
6004.2.2.7 of thefire code.

502.9.8.3 Piping and controls—stationary tanksFilling or dispensing
connections on indoor stationary tanks shall be provided with a means of
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local exhaust. Such exhaust shall be designed to capture fumes and vapors.
The exhaust shall be directed to a treatment system where required by the
fire code.

502.9.8.4 Gas roomsThe ventilation system for gas rooms shall be
designed to operate at a negative pressure in relation to the surrounding
area. The exhaust ventilation from gas rooms shall be directed to an
exhaust system.

502.9.8.5 Treatment systeniThe exhaust ventilation from gas cabinets,
exhausted enclosures and gas rooms, and local exhaust systems required in
Sections 502.9.8.2 and 502.9.8.3 shall be directed to a treatment system
where required by the fire code.

502.9.8.6 Process equipmenEffluent from indoor and outdoor process
equipment containing highly toxic or toxic compressed gases which could
be discharged to the atmosphere shall be processed through an exhaust
scrubber or other processing system. Such systems shall be in accordance
with the fire code.

502.9.9 Ozone gas generator®zone cabinets and ozone gas-generator
rooms for systems having a maximum ozone-generating capacity of !/2 pound
(0.23 ke) or more over a 24-hour period shall be mechanically ventilated at a
rate of not less than six air changes per hour. For cabinets, the average
velocity of ventilation at makeup air openings with cabinet doors closed shall
be not less than 200 feet per minute (1.02 m/s).

502.9.10 LP-qgas distribution facilitiesLP-gas distribution facilities shall be
ventilated in accordance with NFPA 58.

502.9.10.1 Portable container useAbove-grade underfloor spaces or
basements in which portable LP gas containers are used or are stored
awaiting use or resale shall be provided with an approved means of
ventilation.
Exception: Department of Transportation (DOT) specification
cylinders with a maximum water capacity of 2.5 pounds (1 kg) for use
in_completely self-contained hand torches and similar applications.
The quantity of LP-gas shall not exceed 20 pounds (9 kg).

502.9.11 Silane gasExhausted enclosures and gas cabinets for the indoor
storage of silane gas in amounts exceeding the maximum allowable quantities
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per control area shall comply with Chapter 64 of the fire code.

502.10 Hazardous production materials (HPM).Exhaust ventilation systems
and materials for ducts utilized for the exhaust of HPM shall comply with this
section, other applicable provisions of this code, the building code and the fire
code.

502.10.1 Where required.Exhaust ventilation systems shall be provided in
the following locations in accordance with the requirements of this section
and the building code.

1. Fabrication areas: Exhaust ventilation for fabrication areas shall comply
with the building code. Additional manual control switches shall be
provided where required by the code official.

2. Workstations: A ventilation system shall be provided to capture and
exhaust gases, fumes and vapors at workstations.

3. Liquid storage rooms: Exhaust ventilation for liquid storage rooms shall
comply with Section 502.8.1.1 and the building code.

4. HPM rooms: Exhaust ventilation for HPM rooms shall comply with
Section 502.8.1.1 and the building code.

5. Gas cabinets: Exhaust ventilation for gas cabinets shall comply with
Section 502.8.2. The gas cabinet ventilation system is allowed to
connect to a workstation ventilation system. Exhaust ventilation for gas
cabinets containing highly toxic or toxic gases shall also comply with
Sections 502.9.7 and 502.9.8.

6. Exhausted enclosures: Exhaust ventilation for exhausted enclosures
shall comply with Section 502.8.2. Exhaust ventilation for exhausted
enclosures containing highly toxic or toxic gases shall also comply with
Sections 502.9.7 and 502.9.8.

7. Gas rooms: Exhaust ventilation for gas rooms shall comply with
Section 502.8.2. Exhaust ventilation for gas rooms containing highly
toxic or toxic gases shall also comply with Sections 502.9.7 and
502.9.8.

8. Cabinets containing pyrophoric liquids or Class 3 water-reactive
liquids: Exhaust ventilation for cabinets in fabrication areas containing
pyrophoric liquids shall be as required in Section 2705.2.3.4 of the fire
code.

502.10.2 PenetrationsExhaust ducts penetrating fire barriers constructed in
accordance with Section 707 of the building code or horizontal assemblies
constructed in accordance with Section 711 of the building code shall be
contained in a shaft of equivalent fire-resistance-rated construction. Exhaust
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ducts shall not penetrate fire walls. Fire dampers shall not be installed in
exhaust ducts.

502.10.3 Treatment systemslreatment systems for highly toxic and toxic
gases shall comply with Section 6004.2.2.7 of the fire code.

502.11 Motion picture projectors.Motion picture projectors shall be exhausted
in accordance with Section 502.11.1 or 502.11.2.

502.11.1 Projectors with an exhaust discharg®rojectors equipped with an
exhaust discharge shall be directly connected to a mechanical exhaust system.
The exhaust system shall operate at an exhaust rate as indicated by the
manufacturer’s installation instructions.

502.11.2 Projectors without exhaust connectionProjectors without an
exhaust connection shall have contaminants exhausted through a mechanical
exhaust system. The exhaust rate for electric arc projectors shall be not less
than 200 cubic feet per minute (cfim) (0.09 m’/s) per lamp. The exhaust rate
for xenon projectors shall be not less than 300 cfm (0.14 m>/s) per lamp.
Xenon projector exhaust shall be at a rate such that the exterior temperature of
the lamp housing does not exceed 130°F (54°C). The lamp and projection
room exhaust systems, whether combined or independent, shall not be
interconnected with any other exhaust or return system within the building.

502.12 Organic coating processeEnclosed structures involving organic coating
processes in which Class I liquids are processed or handled shall be ventilated at a
rate of not less than 1 cfm/ft* [0.00508 m?/(s 1 m?)] of solid floor area. Ventilation
shall be accomplished by exhaust fans that intake at floor levels and discharge to a
safe location outside the structure. Noncontaminated intake air shall be introduced
in such a manner that all portions of solid floor areas are provided with
continuous uniformly distributed air movement.

502.13 Public garagesMechanical exhaust systems for public garages, as
required in Chapter 4, shall operate continuously or in accordance with Section
404.

502.14 Motor vehicle operation.In areas where motor vehicles operate,
mechanical ventilation shall be provided in accordance with Section 403.
Additionally, areas in which stationary motor vehicles are operated shall be
provided with a source capture system that connects directly to the motor vehicle
exhaust systems. Such system shall be engineered by a registered design
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professional or shall be factory-built equipment designed and sized for the

purpose.

Exceptions:
1. This section shall not apply where the motor vehicles being operated or

repaired are electrically powered.
Deleted.
This section shall not apply to motor vehicle service areas where engines
are operated inside the building only for the duration necessary to move
the motor vehicles in and out of the building.

Rl

502.15 Repair garageswWhere Class I liquids or LP-gas are stored or used within
a building having a basement or pit wherein flammable vapors could accumulate,
the basement or pit shall be provided with ventilation designed to prevent the
accumulation of flammable vapors therein.

502.16 Repair garages for natural gas- and hydrogen-fueled vehicl&spair

garages used for the repair of natural gas- or hydrogen-fueled vehicles shall be

provided with an approved mechanical ventilation system. The mechanical

ventilation system shall be in accordance with Sections 502.16.1 and 502.16.2.
Exception: Where approved by the code official, natural ventilation shall be
permitted in lieu of mechanical ventilation.

502.16.1 Designindoor locations shall be ventilated utilizing air supply inlets
and exhaust outlets arranged to provide uniform air movement to the extent
practical. Inlets shall be uniformly arranged on exterior walls near floor level.
Outlets shall be located at the high point of the room in exterior walls or the
roof.

Ventilation shall be by a continuous mechanical ventilation system or by a
mechanical ventilation system activated by a continuously monitoring natural
gas detection system, or for hydrogen, a continuously monitoring flammable
gas detection system, each activating at a gas concentration of 25 percent of
the lower flammable limit (LFL). In all cases, the system shall shut down the
fueling system in the event of failure of the ventilation system.

The ventilation rate shall be not less than 1 cubic foot per minute per 12 cubic
feet [0.00138 m’/(s * m*)] of room volume.

502.16.2 Operation. The mechanical ventilation system shall operate

continuously.
Exceptions:

1. Mechanical ventilation systems that are interlocked with a gas
detection system designed in accordance with the fire code.
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2. Mechanical ventilation systems in garages that are used only for the
repair of vehicles fueled by liquid fuels or odorized gases, such as
CNG, where the ventilation system is electrically interlocked with the
lighting circuit.

502.17 Tire rebuilding or recapping.Each room where rubber cement is used or
mixed, or where flammable or combustible solvents are applied, shall be
ventilated in accordance with the applicable provisions of NFPA 91.

502.17.1 Buffing machinesEach buffing machine shall be connected to a
dust-collecting system that prevents the accumulation of the dust produced by
the buffing process.

502.18 Specific rooms.Specific rooms, including bathrooms, locker rooms,
smoking lounges and toilet rooms, shall be exhausted in accordance with the
ventilation requirements of Chapter 4.

502.19 Indoor firing ranges. Ventilation shall be provided in an approved
manner in areas utilized as indoor firing ranges. Ventilation shall be designed to
protect employees and the public in accordance with DOL 29 CFR 1910.1025
where applicable.

502.20 Manicure and pedicure stationManicure and pedicure stations shall be
provided with an exhaust system in accordance with Table 403.3.1.1, Note h.
Manicure tables and pedicure stations not provided with factory-installed exhaust
inlets shall be provided with exhaust inlets located not more than 12 inches (305
mm) horizontally and vertically from the point of chemical application.

SECTION 503
MOTORS AND FANS

503.1 General. Motors and fans shall be sized to provide the required air
movement. Motors in areas that contain flammable vapors or dusts shall be of a
type approved for such environments. A manually operated remote control
installed at an approved location shall be provided to shut off fans or blowers in
flammable vapor or dust systems. Electrical equipment and appliances used in
operations that generate explosive or flammable vapors, fumes or dusts shall be
interlocked with the ventilation system so that the equipment and appliances
cannot be operated unless the ventilation fans are in operation. Motors for fans
used to convey flammable vapors or dusts shall be located outside the duct or
shall be protected with approved shields and dustproofing. Motors and fans shall
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be provided with a means of access for servicing and maintenance.

503.2 FansParts of fans in contact with explosive or flammable vapors, fumes or
dusts shall be of nonferrous or nonsparking materials, or their casing shall be
lined or constructed of such material. Where the size and hardness of materials
passing through a fan are capable of producing a spark, both the fan and the
casing shall be of nonsparking materials. Where fans are required to be spark
resistant, their bearings shall not be within the airstream, and all parts of the fan
shall be grounded. Fans in systems-handling materials that are capable of
clogging the blades, and fans in buffing or woodworking exhaust systems, shall
be of the radial-blade or tube-axial type.

503.3 Equipment and ap

503.4 Corrosion-resistant fansFans located in systems conveying corrosives
shall be of materials that are resistant to the corrosive or shall be coated with
corrosion-resistant materials.

SECTION 504
CLOTHES DRYER EXHAUST

504.1 Installation. Clothes dryers shall be exhausted in accordance with the
manufacturer’s instructions. Dryer exhaust systems shall be independent of all
other systems and shall convey the moisture and any products of combustion to
the outside of the building.
Exception: This section shall not apply to listed and labeled condensing
(ductless) clothes dryers.

504.2 Exhaust penetrationsWhere a clothes dryer exhaust duct penetrates a
wall or ceiling membrane, the annular space shall be sealed with noncombustible
material, approved fire caulking or a noncombustible dryer exhaust duct wall
receptacle. Ducts that exhaust clothes dryers shall not penetrate or be located
within any fireblocking, draftstopping, or any wall, floor/ceiling or other
assembly required by the building code to be fire-resistance rated, unless such
duct is constructed of galvanized steel or aluminum of the thickness specified in
Section 603.4 and the fire-resistance rating is maintained in accordance with the
building code. Fire dampers, combination fire/smoke dampers and any similar
devices that will obstruct the exhaust flow shall be prohibited in clothes dryer
exhaust ducts.

504.3 CleanoutEach vertical riser shall be provided with a means for cleanout.
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504.4 Exhaust installation Dryer exhaust ducts for clothes dryers shall terminate
on the outside of the building and shall be equipped with a backdraft damper.
Screens shall not be installed at the duct termination. Ducts shall not be connected
or installed with sheet metal screws or other fasteners that will obstruct the
exhaust flow. Clothes dryer exhaust ducts shall not be connected to a vent
connector, vent or chimney. Clothes dryer exhaust ducts shall not extend into or
through ducts or plenums.

504.5 Dryer exhaust duct power ventilators.Domestic dryer exhaust duct
power ventilators shall be listed and labeled to UL 705 for use in dryer exhaust
duct systems. The dryer exhaust duct power ventilator shall be installed in
accordance with the manufacturer’s instructions.

504.6 Makeup air. Installations exhausting more than 200 cfm (0.09 m’/s) shall
be provided with makeup air. Where a closet is designed for the installation of a
clothes dryer, an opening having an area of not less than 100 square inches
(0.0645 m?) shall be provided in the closet enclosure or makeup air shall be
provided by other approved means.

504.7 Protection required.Protective shield plates shall be placed where nails or
screws from finish or other work are likely to penetrate the clothes dryer exhaust
duct. Shield plates shall be placed on the finished face of all framing members
where there is less than 1'/4 inches (32 mm) between the duct and the finished
face of the framing member. Protective shield plates shall be constructed of steel,
have a thickness of 0.062 inch (1.6 mm) and extend not less than 2 inches (51
mm) above sole plates and below top plates.

504.8 Domestic clothes dryer duct¥xhaust ducts for domestic clothes dryers
shall conform to the requirements of Sections 504.8.1 through 504.8.6.

504.8.1 Material and sizeExhaust ducts shall have a smooth interior finish
and shall be constructed of metal a minimum 0.016 inch (0.4 mm) thick. The
exhaust duct size shall be 4 inches (102 mm) nominal in diameter.

504.8.2 Duct installation.Exhaust ducts shall be supported at 4-foot (1219
mm) intervals and secured in place. The insert end of the duct shall extend
into the adjoining duct or fitting in the direction of airflow. Ducts shall not be
joined with screws or similar fasteners that protrude more than !/s inch (3.2
mm) into the inside of the duct.

504.8.3 Transition ducts.Transition ducts used to connect the dryer to the




4101:2-5-01 23

exhaust duct system shall be a single length that is listed and labeled in
accordance with UL 2158A. Transition ducts shall be not greater than 8 feet
(2438 mm) in length and shall not be concealed within construction.

504.8.4 Duct length.The maximum allowable exhaust duct length shall be

determined by one of the methods specified in Sections 504.8.4.1 through
504.8.4.3.

504.8.4.1 Specified lengthilThe maximum length of the exhaust duct shall
be 35 feet (10 668 mm) from the connection to the transition duct from the
dryer to the outlet terminal. Where fittings are used, the maximum length
of the exhaust duct shall be reduced in accordance with Table 504.8.4.1.

TABLE 504.8.4.1
DRYER EXHAUST DUCT FITT ING EQUIVALENT LENGTH

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

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

504.8.4.2 Manufacturer’s instructions. The maximum length of the
exhaust duct shall be determined by the dryer manufacturer’s installation
instructions. The code official shall be provided with a copy of the
installation instructions for the make and model of the dryer. Where the
exhaust duct is to be concealed, the installation instructions shall be
provided to the code official prior to the concealment inspection. In the
absence of fitting equivalent length calculations from the clothes dryer
manufacturer, Table 504.8.4.1 shall be used.

504.8.4.3 Dryer exhaust duct power ventilator lengthThe maximum
length of the exhaust duct shall be determined by the dryer exhaust duct
power ventilator manufacturer’s installation instructions.

504.8.5 Length identification. Where the exhaust duct equivalent length
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exceeds 35 feet (10 668 mm), the equivalent length of the exhaust duct shall
be identified on a permanent label or tag. The label or tag shall be located
within 6 feet (1829 mm) of the exhaust duct connection.

504.8.6 Exhaust duct required Where space for a clothes dryer is provided,
an exhaust duct system shall be installed. Where the clothes dryer is not
installed at the time of occupancy, the exhaust duct shall be capped at the
location of the future dryer.
Exception: Where a listed condensing clothes dryer is installed prior to
occupancy of structure.

504.9 Commercial clothes dryers.The installation of dryer exhaust ducts
serving commercial clothes dryers shall comply with the appliance
manufacturer’s installation instructions. Exhaust fan motors installed in exhaust
systems shall be located outside of the airstream. In multiple installations, the fan
shall operate continuously or be interlocked to operate when any individual unit is
operating. Ducts shall have a minimum clearance of 6 inches (152 mm) to
combustible materials. Clothes dryer transition ducts used to connect the
appliance to the exhaust duct system shall be limited to single lengths not to
exceed 8 feet (2438 mm) in length and shall be listed and labeled for the
application. Transition ducts shall not be concealed within construction.

504.10 Common exhaust systems for clothedryers located in _multistory
structures. Where a common multistory duct system is designed and installed to
convey exhaust from multiple clothes dryers, the construction of the system shall
be in accordance with all of the following:

1. The shaft in which the duct is installed shall be constructed and fire-

resistance rated as required by the building code.

2. Dampers shall be prohibited in the exhaust duct. Penetrations of the shaft
and ductwork shall be protected in accordance with Section 607.5.5,
Exception 2.

Rigid metal ductwork shall be installed within the shaft to convey the
exhaust. The ductwork shall be constructed of sheet steel having a
minimum thickness of 0.0187 inch (0.4712 mm) (No. 26 gage) and in
accordance with SMACNA Duct Construction Standards.

The ductwork within the shaft shall be designed and installed without
offsets.

The exhaust fan motor design shall be in accordance with Section 503.2.
The exhaust fan motor shall be located outside of the airstream.

The exhaust fan shall run continuously, and shall be connected to a
standby power source.

ad
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8.

9.

Exhaust fan operation shall be monitored in an approved location and shall
initiate an audible or visual signal when the fan is not in operation.
Makeup air shall be provided for the exhaust system.

10. A cleanout opening shall be located at the base of the shaft to provide

access to the duct to allow for cleaning and inspection. The finished
opening shall be not less than 12 inches by 12 inches (305 mm by 305

mm).

11. Screens shall not be installed at the termination.
12. The common multistory duct system shall serve only clothes dryers and

shall be independent of other exhaust systems.

SECTION 505
DOMESTIC KITCHEN EXHAUST EQUIPMENT

505.1 Domestic system$Vvhere domestic cooking appliances are installed within

buildings requlated by this code and the appliances are utilized for domestic

pur poses, such appliances shall be provided with domestic range hoods.

Where domestic range hoods and domestic cooking appliances equipped with

downdraft exhaust are provided, 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, shall be air tight,

shall be equipped with a backdraft damper, and shall be independent of all other

exhaust systems.

Exceptions:

1.

2.

(had

In Group R dwelling units provided with domestic cooking appliances

utilized for domestic purposes, domestic range hoods are optional.

In other than Group I-1 and I-2, where installed in accordance with the

manufacturer’s instructions and where mechanical or natural ventilation is

otherwise provided in accordance with Chapter 4, listed and labeled

ductless range hoods shall not be required to discharge to the outdoors.

Ducts for domestic 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:

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

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

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

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

3.5.The PVC ducts shall be solvent cemented.
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505.2 Makeup air required. Exhaust hood systems capable of exhausting in

excess of 400 cfm (0.19 m?®/s) shall be provided with makeup air at a rate

approximately equal to the exhaust air rate. Such makeup air systems shall be

equipped with a means of closure and shall be automatically controlled to start

and operate simultaneously with the exhaust system.

505.3 Common exhaust systems for domestkitchens located in multistory

structures. Where a common multistory duct system is designed and installed to

convey exhaust from multiple domestic kitchen exhaust systems, the construction

of the system shall be in accordance with all of the following:

1.

2.

[»
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The shaft in which the duct is installed shall be constructed and fire-
resistance rated as required by the building code.

Dampers shall be prohibited in the exhaust duct, except as specified in
Section 505.1. Penetrations of the shaft and ductwork shall be protected in
accordance with Section 607.5.5, Exception 2.

Rigid metal ductwork shall be installed within the shaft to convey the
exhaust. The ductwork shall be constructed of sheet steel having a
minimum thickness of 0.0187 inch (0.4712 mm) (No. 26 gage) and in
accordance with SMACNA Duct Construction Standards.

The ductwork within the shaft shall be designed and installed without
offsets.

The exhaust fan motor design shall be in accordance with Section 503.2.
The exhaust fan motor shall be located outside of the airstream.

The exhaust fan shall run continuously, and shall be connected to a
standby power source.

Exhaust fan operation shall be monitored in an approved location and shall
initiate an audible or visual signal when the fan is not in operation.

Where the exhaust rate for an individual kitchen exceeds 400 cfm (0.19
m>/s) makeup air shall be provided in accordance with Section 505.2.

10. A cleanout opening shall be located at the base of the shaft to provide

access to the duct to allow for cleanout and inspection. The finished
openings shall be not less than 12 inches by 12 inches (305 mm by 305

mm).

11. Screens shall not be installed at the termination.
12. The common multistory duct system shall serve only kitchen exhaust and

shall be independent of other exhaust systems.

505.4 Other than Group R. Deleted.

505.5 Group 1-2. Where domestic cooking appliances are installed within
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Group I-2 nursing homes, rooms or spaces and the appliances are utilized for
domestic purposes, such appliances shall be provided with domestic range hoods
in accordance with this section and Section 407.2.6 of the building code.

SECTION 506
COMMERCIAL KITCHEN HOOD VE NTILATION SYSTEM DUCTS
AND EXHAUST EQUIPMENT

506.1 General. Commercial kitchen hood ventilation ducts and exhaust
equipment shall comply with the requirements of this section. Commercial
kitchen grease ducts shall be designed for the type of cooking appliance and hood
served.

506.2 Corrosion protection.Ducts exposed to the outside atmosphere or subject
to a corrosive environment shall be protected against corrosion in an approved
manner.

506.3 Ducts serving Type | hoodsl'ype I exhaust ducts shall be independent of
all other exhaust systems except as provided in Section 506.3.5. Commercial
kitchen duct systems serving Type I hoods shall be designed, constructed and
installed in accordance with Sections 506.3.1 through 506.3.13.3.

506.3.1 Duct materialsDucts serving Type I hoods shall be constructed of
materials in accordance with Sections 506.3.1.1 and 506.3.1.2.

506.3.1.1 Grease duct material$srease ducts serving Type I hoods shall
be constructed of steel having a minimum thickness of 0.0575 inch (1.463
mm) (No. 16 gage) or stainless steel not less than 0.0450 inch (1.14 mm)
(No. 18 gage) in thickness.
Exception: Factory-built commercial kitchen grease ducts listed and
labeled in accordance with UL 1978 and installed in accordance with
Section 304.1.

506.3.1.2 Makeup air ductsMakeup air ducts connecting to or within 18
inches (457 mm) of a Type I hood shall be constructed and installed in
accordance with Sections 603.1, 603.3, 603.4, 603.9, 603.10 and 603.12.
Duct insulation installed within 18 inches (457 mm) of a Type I hood shall
be noncombustible or shall be listed for the application.

506.3.2 Joints, seams and penetrations of grease dudisints, seams and
penetrations of grease ducts shall be made with a continuous liquid-tight weld
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or braze made on the external surface of the duct system.

Exceptions:

1. Penetrations shall not be required to be welded or brazed where sealed
by devices that are listed for the application.

2. Internal welding or brazing shall not be prohibited provided that the
joint is formed or ground smooth and is provided with ready access for
inspection.

3. Factory-built commercial kitchen grease ducts listed and labeled in
accordance with UL 1978 and installed in accordance with Section
304.1.

506.3.2.1 Duct joint typesDuct joints shall be butt joints, welded flange
joints with a maximum flange depth of '/2 inch (12.7 mm) or overlapping
duct joints of either the telescoping or bell type. Overlapping joints shall
be installed to prevent ledges and obstructions from collecting grease or
interfering with gravity drainage to the intended collection point. The
difference between the inside cross-sectional dimensions of overlapping
sections of duct shall not exceed /4 inch (6.4 mm). The length of overlap
for overlapping duct joints shall not exceed 2 inches (51 mm).

506.3.2.2 Duct-to-hood joints.Duct-to-hood joints shall be made with
continuous internal or external liquid-tight welded or brazed joints. Such
joints shall be smooth, accessible for inspection, and without grease traps.
Exceptions: This section shall not apply to:
1. A vertical duct-to-hood collar connection made in the top plane of
the hood in accordance with all of the following:

1.1. The hood duct opening shall have al-inch-deep (25 mm), full
perimeter, welded flange turned down into the hood interior at
an angle of 90 degrees (1.57 rad) from the plane of the
opening.

1.2. The duct shall have a 1-inch-deep (25 mm) flange made by a 1-
inch by 1-inch (25 mm by 25 mm) angle iron welded to the full
perimeter of the duct not less than 1 inch (25 mm) above the
bottom end of the duct.

1.3.A gasket rated for use at not less thanl500°F (816°C) is
installed between the duct flange and the top of the hood.

1.4. The duct-to-hood joint shall be secured by stud bolts not less
than '/4 inch (6.4 mm) in diameter welded to the hood with a
spacing not greater than 4 inches (102 mm) on center for the
full perimeter of the opening. The bolts and nuts shall be
secured with lockwashers.
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2. Listed and labeled duct-to-hood collar connections installed in
accordance with Section 304.1.

506.3.2.3 Duct-to-exhaust fan connections. Duct-to _exhaust fan
connections shall be flanged and gasketed at the base of the fan for
vertical discharge fans; shall be flanged, gasketed and bolted to the inlet of
the fan for side-inlet utility fans; and shall be flanged., gasketed and bolted
to the inlet and outlet of the fan for in-line fans. Gasket and sealing
materials shall be rated for continuous duty at a temperature of not less
than 1500°F (816°C).

506.3.2.4 Vibration isolation. A vibration isolation connector for
connecting a duct to a fan shall consist of noncombustible packing in a
metal sleeve joint of approved design or shall be a coated-fabric flexible
duct connector listed and labeled for the application. Vibration isolation
connectors shall be installed only at the connection of a duct to a fan inlet
or outlet.

506.3.2.5 Grease duct test.Prior to the use or concealment of any
portion of a grease duct system, a leakage test shall be performed. Ducts
shall be considered to be concealed where installed in shafts or covered by
coatings or wraps that prevent the ductwork from being visually inspected
on all sides. The permit holder shall be responsible to provide the
necessary equipment and perform the grease duct leakage test. A light test
shall be performed to determine that all welded and brazed joints are
liquid tight.
A light test shall be performed by passing a lamp having a power rating of
not less than 100 watts through the entire section of ductwork to be tested.
The lamp shall be open so as to emit light equally in all directions
perpendicular to the duct walls. A test shall be performed for the entire duct
system, including the hood-to-duct connection. The duct work shall be
permitted to be tested in sections, provided that every joint is tested. For
listed factory-built grease ducts, this test shall be limited to duct joints
assembled in the field and shall exclude factory welds.

506.3.3 Grease duct supportdGrease duct bracing and supports shall be of
noncombustible material securely attached to the structure and designed to
carry gravity and seismic loads within the stress limitations of the building
code. Bolts, screws, rivets and other mechanical fasteners shall not penetrate
duct walls.
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506.3.4 Air velocity. Grease duct systems serving a Type I hood shall be
designed and installed to provide an air velocity within the duct system of not
less than 500 feet per minute (2.5 m/s).
Exception: The velocity limitations shall not apply within duct transitions
utilized to connect ducts to differently sized or shaped openings in hoods
and fans, provided that such transitions do not exceed 3 feet (914 mm) in
length and are designed to prevent the trapping of grease.

506.3.5 Separation of grease duct system. separate grease duct system
shall be provided for each Type I hood. A separate grease duct system is not
required where all of the following conditions are met:

All interconnected hoods are located within the same story.

All interconnected hoods are located within the same room or in
adjoining rooms.

Interconnecting ducts do not penetrate assemblies required to be fire-
resistance rated.

The grease duct system does not serve solid-fuel fired appliances.
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506.3.6 Grease duct clearance8here enclosures are not required, grease
duct systems and exhaust equipment serving a Type I hood shall have a
clearance to combustible construction of not less than 18 inches (457 mm),
and shall have a clearance to noncombustible construction and gypsum
wallboard attached to noncombustible structures of not less than 3 inches (76

mm).

Exceptions:
1. Factory-built commercial kitchen grease ducts listed and labeled in

accordance with UL 1978.

2. Listed and labeled exhaust equipment installed in accordance with
Section 304.1.

3. Where commercial kitchen grease ducts are continuously covered on all
sides with a listed and labeled field-applied grease duct enclosure
material, system, product or method of construction specifically
evaluated for such purpose in accordance with ASTM E 2336, the
required clearance shall be in accordance with the listing of such
material, system, product or method.

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

slope shall be not less than one unit vertical in 12 units horizontal (8.3-percent

slope).

506.3.7.1 Grease duct reservoir§irease duct reservoirs shall:

Be constructed as required for the grease duct they serve.

Be located on the bottom of the horizontal duct or the bottommost
section of the duct riser.

Extend across the full width of the duct and have a length of not
less than 12 inches (305 mm).

Have a depth of not less than 1 inch (25 mm).

Have a bottom that slopes to a drain.

Be provided with a cleanout opening constructed in accordance
with Section 506.3.8 and installed to provide direct access to the
reservoir. The cleanout opening shall be located on a side or on top
of the duct so as to permit cleaning of the reservoir.

Be installed in accordance with the manufacturer’s instructions
where manufactured devices are utilized.
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506.3.8 Grease duct cleanouts and openingSrease duct cleanouts and

openings shall comply with all of the following:

1.

2.
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Grease ducts shall not have openings except where required for the
operation and maintenance of the system.

Sections of grease ducts that are inaccessible from the hood or
discharge openings shall be provided with cleanout openings spaced
not more than 20 feet (6096 mm) apart and not more than 10 feet
(3048 mm) from changes in direction greater than 45 degrees (0.79
rad).

Cleanouts and openings shall be equipped with tight-fitting doors
constructed of steel having a thickness not less than that required for
the duct.

Cleanout doors shall be installed liquid tight.

Door assemblies including any frames and gaskets shall be approved
for the application and shall not have fasteners that penetrate the duct.
Gasket and sealing materials shall be rated for not less than 1500°F
(816°C).

Listed door assemblies shall be installed in accordance with the
manufacturer’s instructions.

506.3.8.1 Personnel entryWhere ductwork is large enough to allow

entry of personnel, not less than one approved or listed opening having
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dimensions not less than 22 inches by 20 inches (559 mm by 508 mm)

shall be provided in the horizontal sections, and in the top of vertical

risers. Where such entry is provided, the duct and its supports shall be

capable of supporting the additional load, and the cleanouts specified in

Section 506.3.8 are not required.

506.3.8.2 Cleanouts serving in-line fansA cleanout shall be provided

for both the inlet side and outlet side of an in-line fan except where a duct

does not connect to the fan. Such cleanouts shall be located within 3 feet

(914 mm) of the fan duct connections.

506.3.9 Grease duct horizontal cleanoutsCleanouts serving horizontal

sections of grease ducts shall:
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Be spaced not more than 20 feet (6096 mm) apart.

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

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

Not be closer than 1 inch (25 mm) from the edges of the duct.

Have opening dimensions of not less than 12 inches by 12 inches (305
mm by 305 mm). Where such dimensions preclude installation, the
opening shall be not less than 12 inches (305 mm) on one side and
shall be large enough to provide access for cleaning and maintenance.
Shall be located at grease reservoirs.

506.3.10 Underground grease duct installationUnderground grease duct

installations shall comply with all of the following:

1.
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Underground grease ducts shall be constructed of steel having a
minimum thickness of 0.0575 inch (1.463 mm) (No. 16 gage) and shall
be coated to provide protection from corrosion or shall be constructed
of stainless steel having a minimum thickness of 0.0450 inch (1.140
mm) (No. 18 gage).

The underground duct system shall be tested and approved in
accordance with Section 506.3.2.5 prior to coating or placement in the
ground.

The underground duct system shall be completely encased in concrete
with a minimum thickness of 4 inches (102 mm).

Ducts shall slope toward grease reservoirs.
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5. A grease reservoir with a cleanout to allow cleaning of the reservoir
shall be provided at the base of each vertical duct riser.

6. Cleanouts shall be provided with access to permit cleaning and
inspection of the duct in accordance with Section 506.3.

7. Cleanouts in horizontal ducts shall be installed on the topside of the
duct.

8. Cleanout locations shall be legibly identified at the point of access
from the interior space.

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

Exception: A duct enclosure shall not be required for a grease duct that
penetrates only a nonfire-resistance-rated roof/ceiling assembly.

506.3.11.1 Shaft enclosuréGrease ducts constructed in accordance with
Section 506.3.1 shall be permitted to be enclosed in accordance with the
building code requirements for shaft construction. Such grease duct
systems and exhaust equipment shall have a clearance to combustible
construction of not less than 18 inches (457 mm), and shall have a
clearance to noncombustible construction and gypsum wallboard attached
to noncombustible structures of not less than 6 inches (76 mm). Duct
enclosures shall be sealed around the duct at the point of penetration and
vented to the outside of the building through the use of weather protected

openings.

506.3.11.2 Field-applied grease duct enclosureGrease ducts
constructed in accordance with Section 506.3.1 shall be enclosed by a
listed and labeled field applied grease duct enclosure material, systems,
product, or method of construction specifically evaluated for such purpose
in _accordance with ASTM E 2336. The surface of the duct shall be
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continuously covered on all sides from the point at which the duct
originates to the outlet terminal. Duct penetrations shall be protected with
a through-penetration firestop system tested and listed in accordance with
ASTM E 814 or UL 1479 and having a “F” and “T” rating equal to the
fire-resistance rating of the assembly being penetrated. The grease duct
enclosure and firestop system shall be installed in accordance with the
listing and the manufacturer’s instructions. Partial application of a field
applied grease duct enclosure shall not be installed for the sole purpose of
reducing clearances to combustibles at isolated sections of grease duct.
Exposed duct-wrap systems shall be protected where subject to physical

damage.

506.3.11.3 Factory-built grease duct enclosure assemblid&ctory-
built grease ducts incorporating integral enclosure materials shall be listed
and labeled for use as grease duct enclosure assemblies specifically
evaluated for such purpose in accordance with UL 2221. Duct penetrations
shall be protected with a through-penetration firestop system tested and
listed in accordance with ASTM E 814 or UL 1479 and having an “F”’ and
“T” rating equal to the fire-resistance rating of the assembly being
penetrated. The grease duct enclosure assembly and firestop system shall
be installed in accordance with the listing and the manufacturer’s
instructions.

506.3.12 Grease duct fire-resistive access openin§Vhere cleanout
openings are located in ducts within a fire-resistance-rated enclosure, access
openings shall be provided in the enclosure at each cleanout point. Access
openings shall be equipped with tight-fitting sliding or hinged doors that are
equal in fire-resistive protection to that of the shaft or enclosure. An approved
sign shall be placed on access opening panels with wording as follows:
“ACCESS PANEL. DO NOT OBSTRUCT.”

506.3.13 Exhaust outlets serving Type | hood&xhaust outlets for grease

ducts serving Type I hoods shall conform to the requirements of Sections
506.3.13.1 through 506.3.13.3.

506.3.13.1 Termination above the roofExhaust outlets that terminate
above the roof shall have the discharge opening located not less than 40
inches (1016 mm) above the roof surface.

506.3.13.2 Termination through an exterior wall.Exhaust outlets shall
be permitted to terminate through exterior walls where the smoke, grease,
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gases, vapors and odors in the discharge from such terminations do not
create a public nuisance or a fire hazard. Such terminations shall not be
located where protected openings are required by the building code. Other
exterior openings shall not be located within 3 feet (914 mm) of such
terminations.

506.3.13.3 Termination locationExhaust outlets shall be located not less
than 10 feet (3048 mm) horizontally from parts of the same or contiguous
buildings, adjacent buildings and adjacent property lines and shall be
located not less than 10 feet (3048 mm) above the adjoining grade level.
Exhaust outlets shall be located not less than 10 feet (3048 mm)
horizontally from or not less than 3 feet (914 mm) above air intake
openings into any building.
Exception: Exhaust outlets shall terminate not less than 5 feet (1524
mm) horizontally from parts of the same or contiguous building, an
adjacent building, adjacent property line and air intake openings into a
building where air from the exhaust outlet discharges away from such
locations.

506.4 Ducts serving Type |l hoods.Commercial kitchen exhaust systems
serving Type 1l hoods shall comply with Sections 506.4.1 and 506.4.2.

506.4.1 DuctsDucts and plenums serving Type II hoods shall be constructed
of rigid metallic materials. Duct construction, installation, bracing and
supports shall comply with Chapter 6. Ducts subject to positive pressure and
ducts conveying moisture-laden or waste-heat-laden air shall be constructed,
joined and sealed in an approved manner.

506.4.2 Type Il terminations. Exhaust outlets serving Type II hoods shall

terminate in accordance with the hood manufacturer’s installation instructions

and shall comply with all of the following:

1. Exhaust outlets shall terminate not less than 3 feet (914 mm) in any
direction from openings into the building.

Outlets shall terminate not less than 10 feet (3048 mm) from property

lines or buildings on the same lot.

Outlets shall terminate not less than 10 feet (3048 mm) above grade.

Outlets that terminate above a roof shall terminate not less than 30

inches (762 mm) above the roof surface.

Outlets shall terminate not less than 30 inches (762 mm) from exterior

vertical walls

Outlets shall be protected against local weather conditions.
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7. Outlets shall not be directed onto walkways.
8. Outlets shall meet the provisions for exterior wall opening protectives
in accordance with the building code.

506.5 Exhaust equipment.Exhaust equipment, including fans and grease
reservoirs, shall comply with Sections 506.5.1 through 506.5.5 and shall be of an
approved design or shall be listed for the application.

506.5.1 Exhaust fansExhaust fan housings serving a Type I hood shall be
constructed as required for grease ducts in accordance with Section 506.3.1.1.
Exception: Fans listed and labeled in accordance with UL 762.

506.5.1.1 Fan motor. Exhaust fan motors shall be located outside of the
exhaust airstream.

506.5.1.2 In-line_fan location. Where enclosed duct systems are
connected to in-line fans not located outdoors, the fan shall be located in a
room or space having the same fire-resistance rating as the duct enclosure.
Access shall be provided for servicing and cleaning of fan components.
Such rooms or spaces shall be ventilated in accordance with the fan
manufacturer’s installation instructions.

506.5.2 Exhaust fan discharge.Exhaust fans shall be positioned so that
the discharge will not impinge on the roof, other equipment or appliances or
parts of the structure. A vertical discharge fan shall be manufactured with an
approved drain outlet at the lowest point of the housing to permit drainage of
grease to an approved grease reservoir.

506.5.3 Exhaust fan mounting. Up-blast fans serving Type I hoods and
installed in a vertical or horizontal position shall be hinged, supplied with a
flexible weatherproof electrical cable to permit inspection and cleaning and
shall be equipped with a means of restraint to limit the swing of the fan on its
hinge. The ductwork shall extend not less than 18 inches (457 mm) above the
roof surface.

506.5.4 Clearances.Exhaust equipment serving a Type I hood shall have a

clearance to combustible construction of not less than 18 inches (457 mm).
Exception: Factory-built exhaust equipment installed in accordance with
Section 304.1 and listed for a lesser clearance.
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506.5.5 Termination location. The outlet of exhaust equipment serving

Type I hoods shall be in accordance with Section 506.3.13.

Exception: The minimum horizontal distance between vertical discharge
fans and parapet-type building structures shall be 2 feet (610 mm)
provided that such structures are not higher than the top of the fan
discharge opening.

SECTION 507
COMMERCIAL KITCHEN EXHAUST HOODS

507.1 General. Commercial kitchen exhaust hoods shall comply with the

requirements of this section. Hoods shall be Type I or II and shall be designed to

capture and confine cooking vapors and residues. A Type I or Type II hood shall

be installed at or above all commercial cooking appliances in accordance with

Sections 507.2 and 507.3. Where any cooking appliance under a single hood

requires a Type I hood, a Type I hood shall be installed. Where a Type 1I hood is

required, a Type I or Type Il hood shall be installed. Where a Type I 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.

b

(had

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 that are listed and
labeled in accordance with UL 710B, 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. Spaces in
which such systems are located shall be considered to 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 occupying 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
at or above them.

507.1.1 Operation.Commercial kitchen exhaust hood systems shall operate

during the cooking operation. The hood exhaust rate shall comply with the
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listing of the hood or shall comply with Section 507.5. The exhaust fan
serving a Type I hood shall have automatic controls that will activate the fan
when any appliance that requires such Type I Hood is turned on, or a means of
interlock shall be provided that will prevent operation of such appliances
when the exhaust fan is not turned on. Where one or more temperature or
radiant energy sensors are used to activate a Type I hood exhaust fan, the fan
shall activate not more than 15 minutes after the first appliance served by that
hood has been turned on. A method of interlock between an exhaust hood
system and appliances equipped with standing pilot burners shall not cause the
pilot burners to be extinguished. A method of interlock between an exhaust
hood system and cooking appliances shall not involve or depend upon any
component of a fire-extinguishing system.

The net exhaust volumes for hoods shall be permitted to be reduced during
part-load cooking conditions, where engineered or listed multispeed or
variable speed controls automatically operate the exhaust system to maintain
capture and removal of cooking effluents as required by this section. Reduced
volumes shall not be below that required to maintain capture and removal of
effluents from the idle cooking appliances that are operating in a standby
mode.

507.1.1.1 Multiple hoods utilizing a single exhaust systerihere heat
or radiant energy sensors are utilized in hood systems consisting of
multiple hoods served by a single exhaust system, such sensors shall be
provided in each hood. Sensors shall be capable of being accessed from
the hood outlet or from a cleanout location.

507.1.2 Domestic_cooking appliances used for commercial purposes.
Domestic _cooking appliances utilized for commercial purposes shall be
provided with Type I or Type II hoods as required for the type of appliances
and processes in accordance with Sections 507.2 and 507.3. Domestic cooking
appliances utilized for domestic purposes shall comply with Section 505.

507.1.3 Fuel-burning appliancesWhere vented fuel-burning appliances are
located in the same room or space as the hood, provisions shall be made to
prevent the hood system from interfering with normal operation of the
appliance vents.

507.1.4 CleaningA hood shall be designed to provide for thorough cleaning
of the entire hood.

507.1.5 Exhaust outletsExhaust outlets located within the hood shall be
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located so as to optimize the capture of particulate matter. Each outlet shall
serve not more than a 12-foot (3658 mm) section of hood.

507.2 Type | hoodsType I hoods shall be installed where commercial cooking
appliances produce grease or smoke as a result of the cooking process. Type 1
hoods shall be installed over medium-duty, heavy-duty and extra-heavy-duty
cooking appliances.

Exceptions:

1. A Type I hood shall not be required for an electric cooking appliance
where an approved testing agency provides documentation that the
appliance effluent contains 5 mg/m® or less of grease when tested at an
exhaust flow rate of 500 cfm (0.236 m>/s) in accordance with UL 710B.

A Type 1l hood shall be permitted to be installed in lieu of a Type | hood
over conveyor pizza ovens where grease laden vapors or smoke are
generated in quantities that do not constitute a hazard.

N

507.2.1 Type | exhaust flow rate labelType I hoods shall bear a label
indicating the minimum exhaust flow rate in cfm per linear foot (1.55 L/s per
linear meter) of hood that provides for capture and containment of the exhaust
effluent for the cooking appliances served by the hood, based on the cooking
appliance duty classifications defined in this code.

507.2.2 Type | extra-heavy-duty.Type I hoods for use over extra-heavy-
duty cooking appliances shall not cover heavy-, medium- or light-duty
appliances. Such hoods shall discharge to an exhaust system that is
independent of other exhaust systems.

507.2.3 Type | materialsType I hoods shall be constructed of steel having a

minimum thickness of 0.0466 inch (1.181 mm) (No. 18 gage) or stainless steel
not less than 0.0335 inch [0.8525 mm (No. 20 MSG)] in thickness.

507.2.4 Type | supports.Type I hoods shall be secured in place by
noncombustible supports. Type I hood supports shall be adequate for the
applied load of the hood, the unsupported ductwork, the effluent loading and
the possible weight of personnel working in or on the hood.

507.2.5 Type | hoodsExternal hood joints, seams and penetrations for Type I
hoods shall be made with a continuous external liquid-tight weld or braze to
the lowest outermost perimeter of the hood. Internal hood joints, seams,
penetrations, filter support frames and other appendages attached inside the
hood shall not be required to be welded or brazed but shall be otherwise
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sealed to be grease tight.
Exceptions:
1. Penetrations shall not be required to be welded or brazed where sealed
by devices that are listed for the application.
2. Internal welding or brazing of secams, joints and penctrations of the
hood shall not be prohibited provided that the joint is formed smooth
or ground so as to not trap grease, and is readily cleanable.

507.2.6 Clearances for Type | hoodA Type I hood shall be installed with a

clearance to combustibles of not less than 18 inches (457 mm).
Exception: Clearance shall not be required from gypsum wallboard or !/2-
inch (12.7 mm) or thicker cementitious wallboard attached to
noncombustible structures provided that a smooth, cleanable,
nonabsorbent and noncombustible material is installed between the hood
and the gypsum or cementitious wallboard over an area extending not less
than 18 inches (457 mm) in all directions from the hood.

507.2.7 Type | hoods penetrating a ceilin@ype I hoods or portions thereof
penetrating a ceiling, wall or furred space shall comply with Section 506.3.11.
Field-applied grease duct enclosure systems, as addressed in Section
506.3.11.2, shall not be utilized to satisfy the requirements of this section.

507.2.8 Type | grease filtersType I hoods shall be equipped with grease
filters listed and labeled in accordance with UL 1046. Grease filters shall be
provided with access for cleaning or replacement. The lowest edge of a grease
filter located above the cooking surface shall be not less than the height
specified in Table 507.2.8.

TABLE 507.2.8
MINIMUM DISTANCE BETWEEN THE
LOWEST EDGE OF A GREASE FILTER AND
THE COOKING SURFACE OR THE HEATING SURFACE

HEIGHT ABOVE
TYPE OF COOKING COOKING
APPLIANCES SURFACE
(feet)
Without exposed flame 0.5
Exposed flame and burners 2
Exposed charcoal and charbroil type 3.5

For SI: 1 foot = 304.8 mm.

507.2.8.1 Criteria.Filters shall be of such size, type and arrangement as
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will permit the required quantity of air to pass through such units at rates
not exceeding those for which the filter or unit was designed or approved.
Filter units shall be installed in frames or holders so as to be readily
removable without the use of separate tools, unless designed and installed
to be cleaned in place and the system is equipped for such cleaning in
place. Where filters are designed and required to be cleaned, removable
filter units shall be of a size that will allow them to be cleaned in a
dishwashing machine or pot sink. Filter units shall be arranged in place or
provided with drip-intercepting devices to prevent grease or other
condensate from dripping into food or on food preparation surfaces.

507.2.8.2 Mounting position of grease filtersilters shall be installed at
an angle of not less than 45 degrees (0.79 rad) from the horizontal and
shall be equipped with a drip tray beneath the lower edge of the filters.

507.2.9 Grease gutters for Type | hoodGrease gutters shall drain to an
approved collection receptacle that is fabricated, designed and installed to
allow access for cleaning.

507.3 Type Il hoods.Type II hoods shall be installed above dishwashers and
appliances that produce heat or moisture and do not produce grease or smoke as a
result of the cooking process, except where the heat and moisture loads from such
appliances are incorporated into the HVAC system design or into the design of a
separate removal system. Type II hoods shall be installed above all appliances
that produce products of combustion and do not produce grease or smoke as a
result of the cooking process. Spaces containing cooking appliances that do not
require Type II hoods shall be provided with exhaust at a rate of 0.70 cfm per
square foot (0.00033 m¥/s).

For the purpose of determining the floor area required to be exhausted, each
individual appliance that is not required to be installed under a Type II hood shall
be considered as occupying not less than 100 square feet (9.3 m?). Such additional
square footage shall be provided with exhaust at a rate of 0.70 cfm per square foot
[.00356 m*/(s x m?)].

507.3.1 Type |l hood materialsType II hoods shall be constructed of steel
having a minimum thickness of 0.0296 inch (0.7534 mm) (No. 22 gage) or
stainless steel not less than 0.0220 inch (0.5550 mm) (No. 24 gage) in
thickness, copper sheets weighing not less than 24 ounces per square foot (7.3
kg/m?) or of other approved material and gage.

507.3.2 Type Il supports.Type II hood supports shall be adequate for the
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applied load of the hood, the unsupported ductwork, the effluent loading and
the possible weight of personnel working in or on the hood.

507.3.3 Type Il hoods joint, seams and penetrationdoints, seams and
penetrations for Type II hoods shall be constructed as set forth in Chapter 6,
shall be sealed on the interior of the hood and shall provide a smooth surface
that is readily cleanable and water tight.

507.4 Hood size and locationHoods shall comply with the overhang, setback
and height requirements in accordance with Sections 507.4.1 and 507.4.2. based
on the type of hood.

507.4.1 Canopy size and locatiorThe inside lower edge of canopy-type
Type I and II commercial hoods shall overhang or extend a horizontal distance
of not less than 6 inches (152 mm) beyond the edge of the top horizontal
surface of the appliance on all open sides. The vertical distance between the
front lower lip of the hood and such surface shall not exceed 4 feet (1219
mm).

Exception: The hood shall be permitted to be flush with the outer edge of

the cooking surface where the hood is closed to the appliance side by a

noncombustible wall or panel.

507.4.2 Noncanopy size and locationNoncanopy-type hoods shall be
located not greater than 3 feet (914 mm) above the cooking surface. The edge
of the hood shall be set back not greater than 1 foot (305 mm) from the edge
of the cooking surface.

507.5 Capacity of hoods.Commercial food service hoods shall exhaust a
minimum net quantity of air determined in accordance with this section and
Sections 507.5.1 through 507.5.5. The net quantity of exhaust air shall be
calculated by subtracting any airflow supplied directly to a hood cavity from the
total exhaust flow rate of a hood. Where any combination of heavy-duty, medium-
duty and light-duty cooking appliances are utilized under a single hood, the
exhaust rate required by this section for the heaviest duty appliance covered by
the hood shall be used for the entire hood. See Chapter 2 of this code for the
definitions of light-duty, medium-duty, heavy-duty, and extra-heavy-duty cooking

appliances.

507.5.1 Extra-heavy-duty cooking appliancesLhe minimum net airflow for
hoods, as determined by Section 507.1, used for extra-heavy-duty cooking
appliances shall be determined as follows:
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Type of Hood CEM per linear foot of hood
Backshelf/pass-over Not allowed
Double island canopy

(per side) 550
Eyebrow Not allowed
Single island canopy 700

Wall-mounted canopy 550

For SI: 1 cfm per linear foot = 1.55 L/s per linear meter.

507.5.2 Heavy-duty cooking appliancesThe minimum net airflow for
hoods, as determined by Section 507.1, used for heavy-duty cooking
appliances shall be determined as follows:

Type of Hood CEM per linear foot of hood
Backshelf/pass-over 400

Double island canopy

(per side) 400

Eyebrow Not allowed

Single island canopy 600

Wall-mounted canopy 400

For SI: 1 cfm per linear foot = 1.55 L/s per linear meter.

507.5.3 Medium-duty cooking appliancesThe minimum net airflow for
hoods, as determined by Section 507.1. used for medium-duty cooking
appliances shall be determined as follows:

Type of Hood CFM per linear foot of hood
Backshelf/pass-over 300

Double island canopy

(per side) 300

Eyebrow 250

Single island canopy 500

Wall-mounted canopy 300
For SI: 1 cfm per linear foot = 1.55 L/s per linear meter.

507.5.4 Light-duty cooking appliancesThe minimum net airflow for hoods,
as determined by Section 507.1, used for light-duty cooking appliances and
food service preparation shall be determined as follows:
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Type of Hood CFM per linear foot of hood
Backshelf/pass-over 250

Double island canopy

(per side) 250

Eyebrow 250

Single island canopy 400

Wall-mounted canopy 200

For SI: 1 cfm per linear foot = 1.55 L/s per linear meter.

507.5.5 Dishwashing appliancesThe minimum net airflow for Type II
hoods used for dishwashing appliances shall be 100 cfm per linear foot (155
L/s per linear meter) of hood length.
Exception: Dishwashing appliances and equipment installed in
accordance with Section 507.3.

507.6 Performance testA performance test shall be conducted upon completion
and before final approval of the installation of a ventilation system serving
commercial cooking appliances. The test shall verify the rate of exhaust airflow
required by Section 507.5, makeup airflow required by Section 508 and proper
operation as specified in this chapter. The permit holder shall furnish the
necessary test equipment and devices required to perform the tests.

507.6.1 Capture and containment testThe permit holder shall verify
capture and containment performance of the exhaust system. This field test
shall be conducted with all appliances under the hood at operating
temperatures, with all sources of outdoor air providing makeup air for the
hood operating and with all sources of recirculated air providing conditioning
for the space in which the hood is located operating. Capture and containment
shall be verified visually by observing smoke or steam produced by actual or
simulated cooking, such as with smoke candles, smoke puffers, and similar
means.

SECTION 508
COMMERCIAL KITCHEN MAKEUP AIR

508.1 Makeup air. Makeup air shall be supplied during the operation of
commercial kitchen exhaust systems that are provided for commercial cooking
appliances. The amount of makeup air supplied to the building from all sources
shall be approximately equal to the amount of exhaust air for all exhaust systems
for the building. The makeup air shall not reduce the effectiveness of the exhaust
system. Makeup air shall be provided by gravity or mechanical means or both.
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Mechanical makeup air systems shall be automatically controlled to start and
operate simultaneously with the exhaust system. Makeup air intake opening
locations shall comply with Section 401.4.

508.1.1 Makeup air temperature. The temperature differential between
makeup air and the air in the conditioned space shall not exceed 10°F (6°C).
Exceptions:
1. Makeup air that is part of the air-conditioning system.
2. Makeup air that does not decrease the comfort conditions of the
occupied space.

508.1.2 Air balance.Design plans for a facility with a commercial kitchen
ventilation system shall include a schedule or diagram indicating the design
outdoor air balance. The design outdoor air balance shall indicate all exhaust
and replacement air for the facility, plus the net exfiltration if applicable. The
total replacement air airflow rate shall equal the total exhaust airflow rate plus
the net exfiltration.

508.2 Compensating hoodsManufacturers of compensating hoods shall provide
a label indicating minimum exhaust flow and/or maximum makeup airflow that
provides capture and containment of the exhaust effluent.
Exception: Compensating hoods with makeup air supplied only from the
front face discharge and side face discharge openings shall not be required to
be labeled with the maximum makeup airflow.

SECTION 509
FIRE SUPPRESSION SYSTEMS

509.1 Where required. Commercial cooking appliances required by Section
507.2 to have a Type I hood shall be provided with an approved automatic fire
suppression system complying with the building code and the fire code.

SECTION 510
HAZARDOUS EXHAUST SYSTEMS

510.1 General.This section shall govern the design and construction of duct
systems for hazardous exhaust and shall determine where such systems are
required. Hazardous exhaust systems are systems designed to capture and control
hazardous emissions generated from product handling or processes, and convey
those emissions to the outdoors. Hazardous emissions include flammable vapors,
gases, fumes, mists or dusts, and volatile or airborne materials posing a health
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hazard, such as toxic or corrosive materials. For the purposes of this section, the
health-hazard rating of materials shall be as specified in NFPA 704.

For the purposes of the provisions of Section 510, a laboratory shall be defined as
a facility where the use of chemicals is related to testing, analysis, teaching,
research or developmental activities. Chemicals are used or synthesized on a
nonproduction basis, rather than in a manufacturing process.

510.2 Where required.A hazardous exhaust system shall be required wherever
operations involving the handling or processing of hazardous materials, in the
absence of such exhaust systems and under normal operating conditions, have the
potential to create one of the following conditions:

1. A flammable vapor, gas, fume, mist or dust is present in concentrations
exceeding 25 percent of the lower flammability limit of the substance for
the expected room temperature.

2. A vapor, gas, fume, mist or dust with a health-hazard rating of 4 is present
in any concentration.

3. A vapor, gas, fume, mist or dust with a health-hazard rating of 1. 2 or 3 is
present in concentrations exceeding 1 percent of the median lethal
concentration of the substance for acute inhalation toxicity.

Exception: Laboratories, as defined in Section 510.1, except where the

concentrations listed in Item 1 are exceeded or a vapor, gas, fume, mist or dust

with a health hazard rating of 1, 2. 3 or 4 is present in concentrations
exceeding 1 percent of the median lethal concentration of the substance for
acute inhalation toxicity.

510.2.1 Lumber vards and woodorking facilities. Equipment or
machinery located inside buildings at lumber vards and woodworking
facilities which generates or emits combustible dust shall be provided with an
approved dust-collection and exhaust system installed in accordance with this
section and the fire code. Equipment and systems that are used to collect,
process or convey combustible dusts shall be provided with an approved
explosion-control system.

510.2.2 Combustible fibers.Equipment or machinery within a building
which generates or emits combustible fibers shall be provided with an
approved dust-collecting and exhaust system. Such systems shall comply with
this code and the fire code.

510.3 Design and operationThe design and operation of the exhaust system
shall be such that flammable contaminants are diluted in noncontaminated air to
maintain concentrations in the exhaust flow below 25 percent of the
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contaminant’s lower flammability limit.

510.4 Independent systemHazardous exhaust systems shall be independent of

other types of exhaust systems.

510.5 Incompatible materials and common shaftdncompatible materials, as

defined in the fire code, shall not be exhausted through the same hazardous

exhaust system. Hazardous exhaust systems shall not share common shafts with

other duct systems, except where such systems are hazardous exhaust systems

originating in the same fire area.

Exception: The provisions of this section shall not apply to laboratory
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exhaust systems where all of the following conditions apply:

All of the hazardous exhaust ductwork and other laboratory exhaust within

both the occupied space and the shafts are under negative pressure while

in operation.

The hazardous exhaust ductwork manifolded together within the occupied

space must originate within the same fire area.

Hazardous exhaust ductwork originating in different fire areas and

manifolded together in a common shaft shall meet the provisions of

Section 717.5.3, Exception 1, Item 1.1 of the building code.

Each control branch has a flow regulating device.

Perchloric acid hoods and connected exhaust shall be prohibited from

manifolding.

Radioisotope hoods are equipped with filtration, carbon beds or both

where required by the registered design professional.

Biological safety cabinets are filtered.

Each hazardous exhaust duct system shall be served by redundant exhaust

fans that comply with either of the following:

8.1. The fans shall operate simultaneously in parallel and each fan shall be
individually capable of providing the required exhaust rate.

8.2. Each of the redundant fans is controlled so as to operate when the
other fan has failed or is shut down for servicing.

510.6 DesignSystems for removal of vapors, gases and smoke shall be designed

by the constant velocity or equal friction methods. Systems conveying particulate

matter shall be designed employing the constant velocity method.

510.6.1 Balancing.Systems conveying explosive or radioactive materials

shall be prebalanced by duct sizing. Other systems shall be balanced by duct

sizing with balancing devices, such as dampers. Dampers provided to balance

airflow shall be provided with securely fixed minimum-position blocking
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devices to prevent restricting flow below the required volume or velocity.

510.6.2 Emission control.The design of the system shall be such that the
emissions are confined to the area in which they are generated by air currents,
hoods or enclosures and shall be exhausted by a duct system to a safe location
or treated by removing contaminants.

510.6.3 Hoods required. Hoods or enclosures shall be used where
contaminants originate in a limited area of a space. The design of the hood or
enclosure shall be such that air currents created by the exhaust systems will
capture the contaminants and transport them directly to the exhaust duct.

510.6.4 Contaminant capture and dilution.The velocity and circulation of
air in work areas shall be such that contaminants are captured by an airstream
at the area where the emissions are generated and conveyed into a product-
conveying duct system. Contaminated air from work areas where hazardous
contaminants are generated shall be diluted below the thresholds specified in
Section 510.2 with air that does not contain other hazardous contaminants.

510.6.5 Makeup air.Makeup air shall be provided at a rate approximately
equal to the rate that air is exhausted by the hazardous exhaust system.
Makeup air intakes shall be located in accordance with Section 401.4.

510.6.6 ClearancesThe minimum clearance between hoods and combustible
construction shall be the clearance required by the duct system.

510.6.7 Ducts.Hazardous exhaust duct systems shall extend directly to the
exterior of the building and shall not extend into or through ducts and

plenums.

510.7 PenetrationsPenetrations of structural elements by a hazardous exhaust
system shall conform to Sections 510.7.1 through 510.7.4.
Exception: Duct penetrations within Group H-5 occupancies as allowed by
the building code.

510.7.1 Fire dampers and smoke dampersFire dampers and smoke
dampers are prohibited in hazardous exhaust ducts.

510.7.1.1 Shaft penetrationdazardous exhaust ducts that penetrate fire-
resistance-rated shafts shall comply with Section 714.3.1 or 714.3.1.2 of
the building code.
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510.7.2 Floors.Hazardous exhaust systems that penetrate a floor/ceiling
assembly shall be enclosed in a fire-resistance-rated shaft constructed in
accordance with the building code.

510.7.3 Wall assemblieddazardous exhaust duct systems that penetrate fire-
resistance-rated wall assemblies shall be enclosed in fire-resistance-rated
construction from the point of penetration to the outlet terminal, except where
the interior of the duct is equipped with an approved automatic fire
suppression system. Ducts shall be enclosed in accordance with the building
code requirements for shaft construction and such enclosure shall have a
minimum fire-resistance rating of not less than the highest fire-resistance-
rated wall assembly penetrated.

510.7.4 Fire wallsDucts shall not penetrate a fire wall.

510.8 Suppression required.Ducts shall be protected with an approved

automatic fire suppression system installed in accordance with the building code.
Exceptions:

1. An approved automatic fire suppression system shall not be required in
ducts conveying materials, fumes, mists and vapors that are nonflammable
and noncombustible under all conditions and at any concentrations.

2. Automatic fire suppression systems shall not be required in metallic and
noncombustible, nonmetallic exhaust ducts in semiconductor fabrication
facilities.

3. An approved automatic fire suppression system shall not be required in
ducts where the largest cross-sectional diameter of the duct is less than 10
inches (254 mm).

4. For laboratories, as defined in Section 510.1, automatic fire protection
systems shall not be required in laboratory hoods or exhaust systems.

510.9 Duct construction. Ducts used to convey hazardous exhaust shall be
constructed of materials approved for installation in such an exhaust system and
shall comply with one of the following:

1. Ducts shall be constructed of approved G90 galvanized sheet steel, with a
minimum nominal thickness as specified in Table 510.9.

2. Ducts used in systems exhausting nonflammable corrosive fumes or
vapors shall be constructed of nonmetallic materials that exhibit a flame
spread index of 25 or less and a smoke-developed index of 50 or less when
tested in accordance with ASTM E 84 or UL 723 and that are listed and
labeled for the application.
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Where the products being exhausted are detrimental to the duct material, the ducts
shall be constructed of alternative materials that are compatible with the exhaust.

TABLE 510.9
MINIMUM DUCT THICKNESS
DIAMETER MINIMUM NOMINAL THICKNESS
OF
DUCT OR Nonabrasive Nonabrasive/ Abrasive
MAXIMUM —_—= abrasive e
" SIDE materials materials materials
DIMENSION
0-8 inches 0.028 inch 0.034 inch 0.040 inch
I (No. 24 gage) | (No. 22 gage) | (No. 20 gage)
9-18 inches 0.034 inch 0.040 inch 0.052 inch
EE—— (No. 22 gage) | (No. 20 gage) | (No. 18 gage)
19-30 inches 0.040 inch 0.052 inch 0.064 inch
— | (No.20 gage) | (No. 18 gage) | (No. 16 gage)
Over 30 inches 0.052 inch 0.064 inch 0.079 inch
— | (No. 18 gage) | (No. 16 gage) | (No. 14 gage)

For SI: 1 inch =25.4 mm.

510.9.1 Duct joints.Ducts shall be made tight with lap joints having a
minimum lap of 1 inch (25 mm). Joints used in ANSI/SMACNA Round
Industrial Duct Construction Standards and ANSI/SMACNA Rectangular
Industrial Duct Construction Standards are also acceptable.

510.9.2 Clearance to combustiblesDucts shall have a clearance to
combustibles in accordance with Table 510.9.2. Exhaust gases having
temperatures in excess of 600°F (316°C) shall be exhausted to a chimney in
accordance with Section 511.2.

TABLE 510.9.2
CLEARANCE TO COMBUSTIBLES

TYPE OF EXHAUST OR CLEARANCE TO
TEMPERATURE OF COMBUSTIBLES
EXHAUST (°F) (inches)
Less than 100 1
100-600 12
Flammable vapors 6

For SI: 1 inch = 25.4 mm, °C = [(°F) - 32]/1.8.

510.9.3 Explosion reliefSystems exhausting potentially explosive mixtures
shall be protected with an approved explosion relief system or by an approved
explosion prevention system designed and installed in accordance with NFPA
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69. An explosion relief system shall be designed to minimize the structural
and mechanical damage resulting from an explosion or deflagration within the
exhaust system. An explosion prevention system shall be designed to prevent
an explosion or deflagration from occurring.

510.10 Supports.Ducts shall be supported at intervals not exceeding 10 feet
(3048 mm). Supports shall be constructed of noncombustible material.

SECTION 511
DUST, STOCK AND REFUSE CONVEYING SYSTEMS

511.1 Dust, stock and refuse conveying systemBust, stock and refuse

conveying systems shall comply with the provisions of Section 510 and Sections
511.1.1 through 511.2.

511.1.1 Collectors and separatorollectors and separators involving such
systems as centrifugal separators, bag filter systems and similar devices, and
associated supports shall be constructed of noncombustible materials and shall
be located on the exterior of the building or structure. A collector or separator
shall not be located nearer than 10 feet (3048 mm) to combustible
construction or to an unprotected wall or floor opening, unless the collector is
provided with a metal vent pipe that extends above the highest part of any roof
with a distance of 30 feet (9144 mm).

Exceptions:

1. Collectors such as “Point of Use” collectors, close extraction weld
fume collectors, spray finishing booths, stationary grinding tables,
sanding booths, and integrated or machine-mounted collectors shall be
permitted to be installed indoors provided the installation is in
accordance with the fire code and NFPA 70.

Collectors in independent exhaust systems handling combustible dusts
shall be permitted to be installed indoors provided that such collectors
are installed in compliance with the fire code and NFPA 70.

b2

511.1.2 Discharge pipeDischarge piping shall conform to the requirements
for ducts, including clearances required for high-heat appliances, as contained
in this code. A delivery pipe from a cyclone collector shall not convey refuse
directly into the firebox of a boiler, furnace, dutch oven, refuse burner,
incinerator or other appliance.

511.1.3 Conveying systems exhaust discharg&n exhaust system shall
discharge to the outside of the building either directly by flue or indirectly
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through the bin or vault into which the system discharges except where the
contaminants have been removed. Exhaust system discharge shall be
permitted to be recirculated provided that the solid particulate has been
removed at a minimum efficiency of 99.9 percent at 10 microns (10.01 mm),
vapor_concentrations are less than 25 percent of the LFL, and approved
equipment is used to monitor the vapor concentration.

511.1.4 Spark protection.The outlet of an open-air exhaust terminal shall be
protected with an approved metal or other noncombustible screen to prevent
the entry of sparks.

511.1.5 Explosion relief ventsA safety or explosion relief vent shall be
provided on all systems that convey combustible refuse or stock of an
explosive nature, in accordance with the requirements of the building code.

511.1.5.1 ScreensWhere a screen is installed in a safety relief vent, the
screen shall be attached so as to permit ready release under the explosion

pressurc.

511.1.5.2 HoodsThe relief vent shall be provided with an approved
noncombustible cowl or hood, or with a counterbalanced relief valve or
cover arranged to prevent the escape of hazardous materials, gases or

liquids.

511.2 Exhaust outletsOutlets for exhaust that exceed 600°F (315°C) shall be
designed as a chimney in accordance with Table 511.2.

SECTION 512
SUBSLAB SOIL EXHAUST SYSTEMS

512.1 General.Where a subslab soil exhaust system is provided, the duct shall
conform to the requirements of this section.
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512.2 Materials. Subslab soil exhaust system duct material shall be air duct
material listed and labeled to the requirements of UL 181 for Class 0 air ducts, or
any of the following piping materials that comply with the plumbing code as
building sanitary drainage and vent pipe: cast iron; galvanized steel; brass or
copper pipe; copper tube of a weight not less than that of copper drainage tube,
Type DWV: and plastic piping.

TABLE 511.2
CONSTRUCTION, CLEARANCE AND TERM INATION REQUIREMENTS FOR SINGLE-
WALL METAL CHIMNEYS

MINIMUM THICKNESS TERMINATION CLEARANCE
Above any part of | Combustible .
Above P - - Noncombustible
————=| building within construction —_—
CHIMNEYS SERVING . . - truct
Walls (inch) Lining o %ﬁ{n (feet) (inches) construction
_p_gfeet 10 25 50 In_terlor E)fterlor In_terlor E)_(terlor
inst. inst. inst. inst.
High-heat appliances 0.127 41/, 1aid on
(Over 2,000°F)? (No. 10 MSG) |~ 414" bed 20 = | =12 See Note ¢
Low-heat appliances 0.127 none 3 2 o o 18 6

(1,000°F normal operation) |(No. 10 MSG)

Up to 18” diameter, 2”

Up to 18” dia.- » 1 »
Medium-heat appliances 0.127 2157 10 o 10 o 36 24 Over 18" diameter, 4
(2,000°F maximum)® (No. 10 MSG) |Over 18 -4'/,”| = — - — = =
On 4!/,” bed

For SI: 1 inch =25.4 mm, 1 foot = 304.8 mm, °C = [(°F)-32]/1.8.
a. Lining shall extend from bottom to top of outlet.

b. Lining shall extend from 24 inches below connector to 24 feet above.
c. Clearance shall be as specified by the design engineer and shall have sufficient clearance from buildings and structures to avoid overheating

combustible materials (maximum 160°F).

512.3 Grade. Exhaust system ducts shall not be trapped and shall have a
minimum slope of one-eighth unit vertical in 12 units horizontal (1-percent slope).

512.4 Termination. Subslab soil exhaust system ducts shall extend through the
roof and terminate not less than 6 inches (152 mm) above the roof and not less
than 10 feet (3048 mm) from any operable openings or air intake.

512.5 ldentification. Subslab soil exhaust ducts shall be permanently identified
within each floor level by means of a tag, stencil or other approved marking.

SECTION 513
SMOKE CONTROL SYSTEMS
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513.1 Scope and purposé&his section applies to mechanical and passive smoke
control systems that are required by the building code. The purpose of this section
is to establish minimum requirements for the design, installation and acceptance
testing of smoke control systems that are intended to provide a tenable
environment for the evacuation or relocation of occupants. These provisions are
not intended for the preservation of contents, the timely restoration of operations,
or for assistance in fire suppression or overhaul activities. Smoke control systems
regulated by this section serve a different purpose than the smoke- and heat-
venting provisions found in Section 910 of the building code.

513.2 General design requirementsBuildings, structures, or parts thereof
required by this code to have a smoke control system or systems shall have such
systems designed in accordance with the applicable requirements of Section 909
of the building code and the generally accepted and well-established principles of
engineering relevant to the design. The construction documents shall include
sufficient information and detail to describe adequately the elements of the design
necessary for the proper implementation of the smoke control systems. These
documents shall be accompanied with sufficient information and analysis to
demonstrate compliance with these provisions.

513.3 Special inspectiorand test requirements.In addition to the ordinary
inspection and test requirements that buildings, structures and parts thereof are
required to undergo, smoke control systems subject to the provisions of Section
909 of the building code shall undergo special inspections and tests sufficient to
verify the proper commissioning of the smoke control design in its final installed
condition. The design submission accompanying the construction documents shall
clearly detail procedures and methods to be used and the items subject to such
inspections and tests. Such commissioning shall be in accordance with generally
accepted engineering practice and, where possible, based on published standards
for the particular testing involved. The special inspections and tests required by
this section shall be conducted under the same terms as found in Section 1704 of
the building code.

513.4 Analysis A rational analysis supporting the types of smoke control systems
to be employed, their methods of operation, the systems supporting them and the
methods of construction to be utilized shall accompany the submitted construction
documents and shall include, but not be limited to, the items indicated in Sections
513.4.1 through 513.4.7.

513.4.1 Stack effectThe system shall be designed such that the maximum
probable normal or reverse stack effects will not adversely interfere with the
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system’s capabilities. In determining the maximum probable stack effects,
altitude, elevation, weather history and interior temperatures shall be used.

513.4.2 Temperature effect of fireBuoyancy and expansion caused by the
design fire in accordance with Section 513.9 shall be analyzed. The system
shall be designed such that these effects do not adversely interfere with its

capabilities.

513.4.3 Wind effect.The design shall consider the adverse effects of wind.
Such consideration shall be consistent with the wind-loading provisions of the

building code.

513.4.4 HVAC systemsThe design shall consider the effects of the heating,
ventilating and air-conditioning (HVAC) systems on both smoke and fire
transport. The analysis shall include all permutations of systems’ status. The
design shall consider the effects of fire on the HVAC systems.

513.4.5 Climate.The design shall consider the effects of low temperatures on
systems, property and occupants. Air inlets and exhausts shall be located so as
to prevent snow or ice blockage.

513.4.6 Duration of operation.All portions of active or engineered smoke
control systems shall be capable of continued operation after detection of the
fire event for a period of not less than either 20 minutes or 1.5 times the
calculated egress time, whichever is greater.

513.4.7 Smoke control system interactionThe design shall consider the
interaction effects of the operation of multiple smoke control systems for all
design scenarios.

513.5 Smoke barrier construction Where provided, smoke barriers required for
passive smoke control and a smoke control system using the pressurization
method shall comply with the building code. Smoke barriers shall be constructed
and sealed to limit leakage areas exclusive of protected openings. The maximum
allowable leakage area shall be the aggregate area calculated using the following
leakage area ratios:
1. Walls: A/Aw=0.00100
2. Interior exit stairways and ramps and exit passageways:
A/Aw = 0.00035
3. Enclosed exit access stairways and ramps and all other shafts:
A/Aw =0.00150
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4. Floors and roofs: A/Ar = 0.00050

where:

A = Total leakage area, square feet (m?).

Ar = Unit floor or roof area of barrier, square feet (m?).
Aw= Unit wall area of barrier, square feet (m?).

The leakage area ratios shown do not include openings created by gaps around
doors and operable windows. The total leakage area of the smoke barrier shall be
determined in accordance with Section 513.5.1 and tested in accordance with
Section 513.5.2.

513.5.1 Total leakage aredlotal leakage area of the barrier is the product of
the smoke barrier gross area times the allowable leakage area ratio, plus the
area of other openings such as gaps around doors and operable windows.

513.5.2 Testing of leakage areaCompliance with the maximum total
leakage area shall be determined by achieving the minimum air pressure
difference across the barrier with the system in the smoke control mode for
mechanical smoke control systems utilizing the pressurization method.
Compliance with the maximum total leakage area of passive smoke control
systems shall be verified through methods such as door fan testing or other
methods, as approved by the building official.

513.5.3 Opening_protectionOpenings in smoke barriers shall be protected
by automatic-closing devices actuated by the required controls for the
mechanical smoke control system. Door openings shall be protected by door
assemblies complying with the requirements of the building code for doors in
smoke barriers.
Exceptions:
1. Passive smoke control systems with automatic closing devices
actuated by spot-type smoke detectors listed for releasing service
installed in accordance with the building code.

2. Fixed openings between smoke zones which are protected utilizing the
airflow method.
3. In Group I-1 Condition 2, Group I-2 and ambulatory care facilities,

where a pair of opposite swinging doors are installed across a corridor
in accordance with Section 513.5.3.1, the doors shall not be required to
be protected in accordance with Section 716 of the building code. The
doors shall be close-fitting within operational tolerances and shall not
have a center mullion or undercuts in excess of /4 inch (19.1 mm),




4101:2-5-01 57

louvers or grilles. The doors shall have head and jamb stops and
astragals or rabbets at meeting edges and, where permitted by the door
manufacturer’s listing, positive-latching devices are not required.

In Group I-2 and ambulatory care facilities, where such doors are
special-purpose horizontal sliding, accordion or folding door
assemblies installed in accordance with Section 1010.1.4.3 of the
building code and are automatic closing by smoke detection in
accordance with Section 716.5.9.3 of the building code.

Group [-3.

Openings between smoke zones with clear ceiling heights of 14 feet
(4267 mm) or greater and bank down capacity of greater than 20
minutes as determined by the design fire size.

|+
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513.5.3.1 Group I-1 Condition 2; Goup 1-2 and ambulatory care
facilities. In Group I-1 Condition 2; Group I-2 and ambulatory care
facilities, where doors are installed across a corridor, the doors shall be
automatic closing by smoke detection in accordance with Section
716.5.9.3 of the building code and shall have a vision panel with fire-
protection-rated glazing materials in fire-protection-rated frames, the area
of which shall not exceed that tested.

513.5.3.2 Ducts and air transfer openingsDucts and air transfer
openings are required to be protected with a minimum Class II, 250°F
(121°C) smoke damper complying with the building code.

513.6 Pressurization method.The primary mechanical means of controlling
smoke shall be by pressure differences across smoke barriers. Maintenance of a
tenable environment is not required in the smoke control zone of fire origin.

513.6.1 Minimum pressure difference.The minimum pressure difference
across a smoke barrier shall be 0.05inch water gage (12.4 Pa) in fully
sprinklered buildings.

In buildings permitted to be other than fully sprinklered, the smoke control
system shall be designed to achieve pressure differences not less than two
times the maximum calculated pressure difference produced by the design
fire.

513.6.2 Maximum pressure difference. The maximum _air pressure
difference across a smoke barrier shall be determined by required door-
opening or closing forces. The actual force required to open exit doors when
the system is in the smoke control mode shall be in accordance with the
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building code. Opening and closing forces for other doors shall be determined
by standard engineering methods for the resolution of forces and reactions.
The calculated force to set a side-hinged, swinging door in motion shall be
determined by:

F = Fac + K(WAAP)/2(W-d) (Equation 5-2)

where:

A = Door area, square feet (m?).

d = Distance from door handle to latch edge of door, feet (m).
F = Total door opening force, pounds (N).

Fdc= Force required to overcome closing device, pounds (N).
K = Coefficient 5.2 (1.0).

W = Door width, feet (m).

AP= Design pressure difference, inches (Pa) water gage.

513.6.3 Pressurized stairways and elevator_hoistway®/here stairways or
elevator hoistways are pressurized, such pressurization systems shall comply
with Section 513 as smoke control systems, in addition to the requirements of
Sections 909.20 and 909.21 of the building code.

513.7 Airflow design _method. Where approved by the code official, smoke
migration through openings fixed in a permanently open position, which are
located between smoke control zones by the use of the airflow method, shall be
permitted. The design airflows shall be in accordance with this section. Airflow
shall be directed to limit smoke migration from the fire zone. The geometry of
openings shall be considered to prevent flow reversal from turbulent effects.
Smoke control systems using the airflow method shall be designed in accordance
with NFPA 92.

513.7.1 Prohibited conditions.This method shall not be employed where
either the quantity of air or the velocity of the airflow will adversely affect
other portions of the smoke control system, unduly intensify the fire, disrupt
plume dynamics or interfere with exiting. Airflow toward the fire shall not
exceed 200 feet per minute (1.02 m/s). Where the calculated airflow exceeds
this limit, the airflow method shall not be used.

513.8 Exhaust method.Where approved by the building official, mechanical
smoke control for large enclosed volumes, such as in atriums or malls, shall be
permitted to utilize the exhaust method. Smoke control systems using the exhaust
method shall be designed in accordance with NFPA 92.




4101:2-5-01 59

513.8.1 Exhaust rate.The height of the lowest horizontal surface of the
accumulating smoke layer shall be maintained not less than 6 feet (1829 mm)
above any walking surface which forms a portion of a required egress system
within the smoke zone.

513.9 Design fireThe design fire shall be based on a rational analysis performed
by the registered design professional and approved by the code official. The
design fire shall be based on the analysis in accordance with Section 513.4 and
this section.

513.9.1 Factors consideredThe engineering analysis shall include the
characteristics of the fuel, fuel load, effects included by the fire and whether
the fire is likely to be steady or unsteady.

513.9.2 Design fire fuel.Determination of the design fire shall include
consideration of the type of fuel, fuel spacing and configuration.

513.9.3 Heat-release assumption¥he analysis shall make use of the best
available data from approved sources and shall not be based on excessively
stringent limitations of combustible material.

513.9.4 Sprinkler effectivemss assumptionsA documented engineering
analysis shall be provided for conditions that assume fire erowth is halted at
the time of sprinkler activation.

513.10 Equipment.Equipment such as, but not limited to, fans, ducts, automatic
dampers and balance dampers shall be suitable for their intended use, suitable for
the probable exposure temperatures that the rational analysis indicates, and as
approved by the building official.

513.10.1 Exhaust fansComponents of exhaust fans shall be rated and
certified by the manufacturer for the probable temperature rise to which the
components will be exposed. This temperature rise shall be computed by:

Ts = (Qc/me) + (Ta) (Equation 5-4)

where:

¢ = Specific heat of smoke at smoke-layer temperature, Btu/Ib°F (kJ/kg - K).
m = Exhaust rate, pounds per second (kg/s).

Q.= Convective heat output of fire, Btu/s (kW).




4101:2-5-01 60

Ta= Ambient temperature, °F (K).

Ts= Smoke temperature, °F (K).
Exception: Reduced Ts as calculated based on the assurance of adequate
dilution air.

513.10.2 DuctsDuct materials and joints shall be capable of withstanding the
probable temperatures and pressures to which they are exposed as determined
in accordance with Section 513.10.1. Ducts shall be constructed and supported
in _accordance with Chapter 6. Ducts shall be leak tested to 1.5 times the
maximum design pressure in accordance with nationally accepted practices.
Measured leakage shall not exceed 5 percent of design flow. Results of such
testing shall be a part of the documentation procedure. Ducts shall be
supported directly from fire-resistance-rated structural elements of the
building by substantial, noncombustible supports.

Exception: Flexible connections, for the purpose of vibration isolation,

that are constructed of approved fire-resistance-rated materials.

513.10.3 Equipment, inlets and outlet£quipment shall be located so as to
not expose uninvolved portions of the building to an additional fire hazard.
Outdoor air inlets shall be located so as to minimize the potential for
introducing _smoke or flame into the building. Exhaust outlets shall be so
located as to minimize reintroduction of smoke into the building and to limit
exposure of the building or adjacent buildings to an additional fire hazard.

513.10.4 Automatic dampersAutomatic dampers, regardless of the purpose
for which they are installed within the smoke control system, shall be listed
and conform to the requirements of Section 607.3.

513.10.5 Fansln addition to other requirements, belt-driven fans shall have
1.5 times the number of belts required for the design duty with the minimum
number of belts being two. Fans shall be selected for stable performance
based on normal temperature and, where applicable, elevated temperature.
Calculations and manufacturer’s fan curves shall be part of the documentation
procedures. Fans shall be supported and restrained by noncombustible devices
in accordance with the structural design requirements of the building code.
Motors driving fans shall not be operating beyond their nameplate horsepower
(kilowatts) as determined from measurement of actual current draw. Motors
driving fans shall have a minimum service factor of 1.15.

513.11 Standby powerThe smoke control system shall be supplied with standby
power in accordance with Section 2702 of the building code.
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513.11.1 Equipment room.The standby power source and its transfer
switches shall be in a room separate from the normal power transformers and
switch gear and ventilated directly to and from the exterior. The room shall be
enclosed with not less than 1-hour fire-resistance-rated fire barriers
constructed in accordance with Section 707 of the building code or horizontal
assemblies constructed in accordance with Section 711 of the building code,
or both. Power distribution from the two sources shall be by independent
routes.

513.11.2 Power sources and power surge&lements of the smoke
management system relying on volatile memories or the like shall be supplied
with uninterruptible power sources of sufficient duration to span 15-minute
primary power interruption. Elements of the smoke management system
susceptible to power surges shall be suitably protected by conditioners,
suppressors or other approved means.

513.12 Detection and control systemgire detection systems providing control
input or output signals to mechanical smoke control systems or elements thereof
shall comply with the requirements of Section 907 of the building code. Such
systems shall be equipped with a control unit complying with UL 864 and listed
as smoke control equipment.

513.12.1 Verification.Control systems for mechanical smoke control systems
shall include provisions for verification. Verification shall include positive
confirmation of actuation, testing, manual override and the presence of power
downstream of all disconnects. A preprogrammed weekly test sequence shall
report abnormal conditions audibly, visually and by printed report. The
preprogrammed weekly test shall operate all devices, equipment and
components used for smoke control.

Exception: Where verification of individual components tested through
the preprogrammed weekly testing sequence will interfere with, and
produce unwanted effects to, normal building operation, such individual
components are permitted to be bypassed from the preprogrammed weekly
testing, where approved by the building official and in accordance with
both of the following:

1. Where the operation of components is bypassed from the
preprogrammed weekly test, presence of power downstream of all
disconnects shall be verified weekly by a listed control unit.

2. Testing of all components bypassed from the preprogrammed weekly
test shall be in accordance with Section 909.20.6 of the fire code.
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513.12.2 Wiring. In addition to meeting the requirements of NFPA 70. all
wiring, regardless of voltage, shall be fully enclosed within continuous

raceways.

513.12.3 Activation.Smoke control systems shall be activated in accordance
with the building code.

513.12.4 Automatic control.Where complete automatic control is required or
used, the automatic control sequences shall be initiated from an appropriately
zoned automatic sprinkler system complying with Section 903.3.1.1 of the
building code, from manual controls that are readily accessible to the fire
department, and any smoke detectors required by engineering analysis.

513.13 Control-air tubing. Control-air tubing shall be of sufficient size to meet
the required response times. Tubing shall be flushed clean and dry prior to final
connections. Tubing shall be adequately supported and protected from damage.
Tubing passing through concrete or masonry shall be sleeved and protected from
abrasion and electrolytic action.

513.13.1 Materials.Control-air tubing shall be hard-drawn copper, Type L,
ACR in accordance with ASTM B 42, ASTM B 43, ASTM B 68, ASTM B
88, ASTM B 251 and ASTM B 280. Fittings shall be wrought copper or brass,
solder type in accordance with ASME B 16.18 or ASME B 16.22. Changes in
direction shall be made with appropriate tool bends. Brass compression-type
fittings shall be used at final connection to devices; other joints shall be
brazed using a BCuP5 brazing alloy with solidus above 1,100°F (593°C) and
liquids below 1,500°F (816°C). Brazing flux shall be used on copper-to-brass
joints only.

Exception: Nonmetallic tubing used within control panels and at the final

connection to devices provided all of the following conditions are met:
Tubing shall comply with the requirements of Section 602.2.1.3.
Tubing and connected device shall be completely enclosed within a
galvanized or paint-grade steel enclosure having a minimum thickness
0f 0.0296 inch (0.7534 mm) (No. 22 gage). Entry to the enclosure shall
be by copper tubing with a protective grommet of Neoprene or Teflon
or by suitable brass compression to male barbed adapter.
Tubing shall be identified by appropriately documented coding.
Tubing shall be neatly tied and supported within the enclosure. Tubing
bridging cabinets and doors or moveable devices shall be of sufficient
length to avoid tension and excessive stress. Tubing shall be protected
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against abrasion. Tubing serving devices on doors shall be fastened
along hinges.

513.13.2 Isolation from other functions.Control tubing serving other than
smoke control functions shall be isolated by automatic isolation valves or
shall be an independent system.

513.13.3 Testing.Control-air tubing shall be tested at three times the
operating pressure for not less than 30 minutes without any noticeable loss in
gauge pressure prior to final connection to devices.

513.14 Marking and identification. The detection and control systems shall be
clearly marked at all junctions, accesses and terminations.

513.15 Control diagrams.Identical control diagrams shall be provided and
maintained as required by the building code.

513.16 Fire fighter's smoke control panelA fire fighter’s smoke control panel
for fire department emergency response purposes only shall be provided in
accordance with the building code.

513.17 System response timé&moke control system activation shall comply
with the building code.

513.18 Acceptance testind)evices, equipment, components and sequences shall
be tested in accordance with the building code.

513.19 System acceptancé.cceptance of the smoke control system shall be in
accordance with the building code.

SECTION 514
ENERGY RECOVERY VENTILATION SYSTEMS

514.1 General. Energy recovery ventilation systems shall be installed in
accordance with this section. Where required for purposes of energy conservation,
energy recovery ventilation systems shall comply with the applicable energy
conservation code referenced from Chapter 13 of the building code. Ducted heat
recovery ventilators shall be listed and labeled in accordance with UL 1812.
Nonducted heat recovery ventilators shall be listed and labeled in accordance with
UL 1815.
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514.2 Prohibited applications.Energy recovery ventilation systems shall not be
used in the following systems:

Hazardous exhaust systems covered in Section 510.

Dust, stock and refuse systems that convey explosive or flammable
vapors, fumes or dust.

Smoke control systems covered in Section 513.

Commercial kitchen exhaust systems serving Type I or Type II hoods.
Clothes dryer exhaust systems covered in Section 504.

Exception: The application of ERV equipment that recovers sensible heat
only utilizing coil-type heat exchangers shall not be limited by this
section.

[ =
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514.3 Access.A means of access shall be provided to the heat exchanger and
other components of the system as required for service, maintenance, repair or

replacement.

514.4 Recirculated air. Air conveyed within energy recovery systems shall not
be considered as recirculated air where the energy recovery ventilation system is
constructed to limit cross-leakage between air streams to less than 10 percent of
the total airflow design capacity.
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ACTION: Final DATE: 05/26/2017 2:29 PM

4101:2-6-01 Duct systems.

[Comment: When a reference is made within this rule to a federal statutory
provision, an industry consensus standard, or any other technical publication, the
specific date and title of the publication as well as the name and address of the
promulgating agency are listed in rule 4101:2-15-01 of the Administrative Code.
The application of the referenced standards shall be limited and as prescribed in
section 102.5 of rule 4101:1-1-01 of the Administrative Code.]

SECTION 601
GENERAL

601.1 Scope. Duct systems used for the movement of air in air-conditioning,
heating, ventilating and exhaust systems shall conform to the provisions of this
chapter except as otherwise specified in Chapters 5 and 7.
Exception: Ducts discharging combustible material directly into any
combustion chamber shall conform to the requirements of NFPA 82.

601.2 Air_movement in egress elements. Corridors shall not serve as supply,

return, exhaust, relief or ventilation air ducts.
Exceptions:

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

2. Where located within a dwelling unit, the use of corridors for conveying
return air shall not be prohibited.

3. Where located within tenant spaces of 1,000 square feet (93 m?) or less in
area, use 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.

601.2.1 Corridor ceiling. Use of the space between the corridor ceiling and
the floor or roof structure above as a return air plenum is permitted for one or
more of the following conditions:
1. The corridor is not required to be of fire-resistance-rated construction.
2. The corridor is separated from the plenum by fire-resistance-rated
construction.

RB p(170946) pa(315226) d(672550) ra(523754) print date: 05/31/2017 2:23 PM
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The air-handling system serving the corridor is shut down upon
activation of the air-handling unit smoke detectors required by this
code.

The air-handling system serving the corridor is shut down upon
detection of sprinkler waterflow where the building is equipped
throughout with an automatic sprinkler system.

The space between the corridor ceiling and the floor or roof structure
above the corridor is used as a component of an approved engineered
smoke control system.

|+
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601.3 Exits. Equipment and ductwork for exit enclosure ventilation shall comply

with one of the following items:

1

b2

3.

Such equipment and ductwork shall be located exterior to the building and
shall be directly connected to the exit enclosure by ductwork enclosed in
construction as required by the building code for shafts.

Where such equipment and ductwork is located within the exit enclosure,
the intake air shall be taken directly from the outdoors and the exhaust air
shall be discharged directly to the outdoors, or such air shall be conveyed
through ducts enclosed in construction as required by the building code for
shafts.

Where located within the building, such equipment and ductwork shall be
separated from the remainder of the building, including other mechanical
equipment, with construction as required by the building code for shafts.

In each case, openings into fire-resistance-rated construction shall be limited to

those needed for maintenance and operation and shall be protected by self-closing

fire-resistance-rated devices in accordance with the building code for enclosure

wall opening protectives. Exit enclosure ventilation systems shall be independent

of other building ventilation systems.

601.4 Contamination prevention. Exhaust ducts under positive pressure,

chimneys and vents shall not extend into or pass through ducts or plenums.

Exceptions:

1.

b

Exhaust systems located in ceiling return air plenums over spaces that are
permitted to have 10 percent recirculation in accordance with Section
403.2.1, Item 4. The exhaust duct joints, seams and connections shall
comply with Section 603.9.

This section shall not apply to chimneys and vents that pass through
plenums where such venting systems comply with one of the following

requirements:
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2.1. The venting system shall be listed for positive pressure applications
and shall be sealed in accordance with the vent manufacturer’s
instructions.

2.2. The venting system shall be installed such that fittings and joints
between sections are not installed in the above ceiling space.

2.3. The venting system shall be installed in a conduit or enclosure with
sealed joints separating the interior of the conduit or enclosure from
the ceiling space.

601.5 Return air openings. Return air openings for heating, ventilation and air-

conditioning systems shall comply with all of the following:

1.

o9
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7.

Openings shall not be located less than 10 feet (3048 mm) measured in
any direction from an open combustion chamber or draft hood of another
appliance located in the same room or space.

Return air shall not be taken from a hazardous or insanitary location or a
refrigeration room as defined in this code.

The amount of return air taken from any room or space shall be not greater
than the flow rate of supply air delivered to such room or space.

Return and transfer openings shall be sized in accordance with the
appliance or equipment manufacturer’s installation instructions, ACCA
Manual D or the design of the registered design professional.

Return air taken from one dwelling unit shall not be discharged into
another dwelling unit.

Taking return air from a crawl space shall not be accomplished through a
direct connection to the return side of a forced air furnace. Transfer
openings in the crawl space enclosure shall not be prohibited.

Return air shall not be taken from a closet, bathroom, toilet room, kitchen,
garage, boiler room, furnace room or unconditioned attic.

Exceptions:

1. Taking return air from a kitchen is not prohibited where such return air
openings serve the kitchen and are located not less than 10 feet (3048
mm) from the cooking appliances.

2. Dedicated forced air systems serving only the garage shall not be
prohibited from obtaining return air from the garage.

SECTION 602
PLENUMS

602.1 General. Supply, return, exhaust, relief and ventilation air plenums shall be

limited to uninhabited crawl spaces, areas above a ceiling or below the floor, attic

spaces and mechanical equipment rooms. Plenums shall be limited to one fire




4101:2-6-01 4

area. Air systems shall be ducted from the boundary of the fire area served
directly to the air-handling equipment. Fuel-fired appliances shall not be installed
within a plenum.

602.2 Construction. Plenum enclosure construction materials that are exposed to
the airflow shall comply with the requirements of Section 703.5 of the building
code or such materials shall have a flame spread index of not more than 25 and a
smoke-developed index of not more than 50 when tested in accordance with
ASTM E 84 or UL 723.

The use of gypsum boards to form plenums shall be limited to systems where the
air temperatures do not exceed 125°F (52°C) and the building and mechanical
system design conditions are such that the gypsum board surface temperature will
be maintained above the airstream dew-point temperature. Air plenums formed by
gypsum boards shall not be incorporated in air-handling systems utilizing
evaporative coolers.

602.2.1 Materials within plenums. Except as required by Sections 602.2.1.1
through 602.2.1.7, materials within plenums shall be noncombustible or shall
be listed and labeled as having a flame spread index of not more than 25 and a
smoke-developed index of not more than 50 when tested in accordance with
ASTM E 84 or UL 723.

Exceptions:
Rigid and flexible ducts and connectors shall conform to Section 603.
Duct coverings, linings, tape and connectors shall conform to Sections
603 and 604.
This section shall not apply to materials exposed within plenums in
one- and two-family dwellings.
This section shall not apply to smoke detectors.
Combustible materials fully enclosed within one of the following:
5.1. Continuous noncombustible raceways or enclosures.
5.2. Approved gypsum board assemblies.
5.3.Materials listed and labeled for installation within a plenum.
Materials in Group H, Division 5 fabrication areas and the areas above
and below the fabrication area that share a common air recirculation
path with the fabrication area.

[N =

|

[ |~

[o

602.2.1.1 Wiring. Combustible electrical wires and cables and optical
fiber cables exposed within a plenum shall be listed as having a maximum
peak optical density of 0.50 or less, an average optical density of 0.15 or
less, and a maximum flame spread distance of 5 feet (1524 mm) or less
when tested in accordance with NFPA 262 or shall be installed in metal




4101:2-6-01 5

raceways or metal sheathed cable. Combustible optical fiber and
communication raceways exposed within a plenum shall be listed as
having a maximum peak optical density of 0.5 or less, an average optical
density of 0.15 or less, and a maximum flame spread distance of 5 feet
(1524 mm) or less when tested in accordance with ANSI/UL 2024. Only
plenum-rated wires and cables shall be installed in plenum-rated raceways.
Electrical wires and cables, optical fiber cables and raceways addressed in
this section shall be listed and labeled and shall be installed in accordance
with NFPA 70.
Exception: Wiring methods installed in accordance with section 645.5
of NFPA 70 are permitted for electrical installations in plenums of
information technology equipment areas and information technology
equipment rooms that comply with the construction reguirements of
NFPA 75 and Article 645 of NFPA 70. The information technology
equipment area shall be separated from other areas of the building by
a minimum of a one-hour fire barrier constructed in accordance with
the building code. The information technology equipment room shall
be separated from other areas of the building and the information
technology equipment area by a minimum of a one-hour fire barrier
constructed in accordance with the building code.

602.2.1.2 Fire sprinkler piping. Plastic fire sprinkler piping exposed
within a plenum shall be used only in wet pipe systems and shall have a
peak optical density not greater than 0.50, an average optical density not
greater than 0.15, and a flame spread of not greater than 5 feet (1524 mm)
when tested in accordance with UL 1887. Piping shall be listed and
labeled.

602.2.1.3 Pneumatic tubing. Combustible pneumatic tubing exposed
within a plenum shall have a peak optical density not greater than 0.50, an
average optical density not greater than 0.15, and a flame spread of not
greater than 5 feet (1524 mm) when tested in accordance with UL 1820.
Combustible pneumatic tubing shall be listed and labeled.

602.2.1.4 Electrical eguipment in plenums. Electrical equipment
exposed within a plenum shall comply with Sections 602.2.1.4.1 and
602.2.1.4.2.

602.2.1.4.1 Equipment in metallic enclosures. Electrical equipment
with metallic enclosures exposed within a plenum shall be permitted.
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602.2.1.4.2 Equipment in combustible enclosures. Electrical
equipment with combustible enclosures exposed within a plenum shall
be listed and labeled for such use in accordance with UL 2043.

602.2.1.5 Discrete plumbing and mechanical products in_plenums.
Where discrete plumbing and mechanical products and appurtenances are
located in a plenum and have exposed combustible material, they shall be
listed and labeled for such use in accordance with UL 2043.

602.2.1.6 Foam plastic _insulation. Foam plastic insulation used in
plenums as interior wall or ceiling finish or as interior trim shall exhibit a
flame spread index of 75 or less and a smoke-developed index of 450 or
less when tested in accordance with ASTM E 84 or UL 723 and shall also
comply with one or more of Sections 602.2.1.6.1, 602.2.1.6.2 and
602.2.1.6.3.

602.2.1.6.1 Separation required. The foam plastic insulation shall be
separated from the plenum by a thermal barrier complying with
Section 2603.4 of the building code and shall exhibit a flame spread
index of 75 or less and a smoke-developed index of 450 or less when
tested in accordance with ASTM E 84 or UL 723 at the thickness and
density intended for use.

602.2.1.6.2 Approval. The foam plastic insulation shall exhibit a
flame spread index of 25 or less and a smoke-developed index of 50 or
less when tested in accordance with ASTM E 84 or UL 723 at the
thickness and density intended for use and shall meet the acceptance
criteria_of Section 803.1.2 of the building code when tested in
accordance with NFPA 286.

The foam plastic insulation shall be approved based on tests conducted
in accordance with Section 2603.9 of the building code.

602.2.1.6.3 Covering. The foam plastic insulation shall be covered by
corrosion-resistant steel having a base metal thickness of not less than
0.0160 inch (0.4 mm) and shall exhibit a flame spread index of 75 or
less and a smoke-developed index of 450 or less when tested in
accordance with ASTM E 84 or UL 723 at the thickness and density
intended for use.

602.2.1.7 Plastic plumbing pipe and tube. Plastic piping and tubing used
in plumbing systems shall be listed and shall exhibit a flame spread index
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of not more than 25 and a smoke-developed index of not more than 50
when tested in accordance with ASTM E 84 or UL 723.

602.3 Stud cavity and joist space plenums. Stud wall cavities and the spaces
between solid floor joists to be utilized as air plenums shall comply with the
following conditions:

Such cavities or spaces shall not be utilized as a plenum for supply air.
Such cavities or spaces shall not be part of a required fire-resistance-rated
assembly.

Stud wall cavities shall not convey air from more than one floor level.
Stud wall cavities and joist space plenums shall comply with the floor
penetration protection requirements of the building code.

Stud wall cavities and joist space plenums shall be isolated from adjacent
concealed spaces by approved fireblocking as required in the building
code.

Stud wall cavities in the outside walls of building envelope assemblies
shall not be utilized as air plenums.
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602.4 Flood hazard. For structures located in flood hazard areas, plenum spaces
shall be located above the elevation required by Section 1612 of the building code
for utilities and attendant equipment or shall be designed and constructed to
prevent water from entering or accumulating within the plenum spaces during
floods up to such elevation. If the plenum spaces are located below the elevation
required by Section 1612 of the building code for utilities and attendant
equipment, they shall be capable of resisting hydrostatic and hydrodynamic loads
and stresses, including the effects of buoyancy, during the occurrence of flooding
up to such elevation.

SECTION 603
DUCT CONSTRUCTION AND INSTALLATION

603.1 General. An air distribution system shall be designed and installed to
supply the required distribution of air. The installation of an air distribution
system shall not affect the fire protection requirements specified in the building
code. Ducts shall be constructed, braced, reinforced and installed to provide
structural strength and durability.

603.2 Duct sizing. Ducts installed within a single dwelling unit shall be sized in
accordance with “ACCA Manual D”, the appliance manufacturer’s installation
instructions or other approved methods. Ducts installed within all other buildings
shall be sized in accordance with the “ASHRAE Handbook of Fundamentals” or
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other equivalent computation procedure.

603.3 Duct classification. Ducts shall be classified based on the maximum
operating_pressure of the duct at pressures of positive or negative 0.5, 1.0, 2.0,
3.0, 4.0, 6.0 or 10.0 inches (1 inch w.c. = 248.7 Pa) of water column. The pressure
classification of ducts shall equal or exceed the design pressure of the air
distribution in which the ducts are utilized.

603.4 Metallic ducts. Metallic ducts shall be constructed as specified in the

“SMACNA HVAC Duct Construction Standards—Metal and Flexible.”
Exception: Ducts installed within single dwelling units shall have a minimum
thickness as specified in Table 603 .4.

603.4.1 Minimum fasteners. Round metallic ducts shall be mechanically
fastened by means of not less than three sheet metal screws or rivets spaced
equally around the joint.
Exception: Where a duct connection is made that is partially inaccessible,
three screws or rivets shall be equally spaced on the exposed portion so as
to prevent a hinge effect.

603.4.2 Duct lap. Crimp joints for round and oval metal ducts shall be lapped
not less than 1 inch (25 mm) and the male end of the duct shall extend into the
adjoining duct in the direction of airflow.

603.5 Nonmetallic ducts. Nonmetallic ducts shall be constructed with Class 0 or
Class 1 duct material and shall comply with UL 181. Fibrous duct construction
shall conform to the “SMACNA Fibrous Glass Duct Construction Standards” or
“NAIMA Fibrous Glass Duct Construction Standards.” The air temperature
within nonmetallic ducts shall not exceed 250°F (121°C).

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.

603.6 Flexible air ducts and flexible air connectors. Flexible air ducts, both
metallic and nonmetallic, shall comply with Sections 603.6.1, 603.6.1.1, 603.6.3
and 603.6.4. Flexible air connectors, both metallic and nonmetallic, shall comply
with Sections 603.6.2 through 603.6.4.
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603.6.1 Flexible air_ducts. Flexible air ducts, both metallic and nonmetallic,
shall be tested in accordance with UL 181. Such ducts shall be listed and
labeled as Class 0 or Class 1 flexible air ducts and shall be installed in
accordance with Section 304.1.

603.6.1.1 Duct length. Flexible air ducts shall not be limited in length.

603.6.2 Flexible air_connectors. Flexible air connectors, both metallic and
nonmetallic, shall be tested in accordance with UL 181. Such connectors shall
be listed and labeled as Class 0 or Class 1 flexible air connectors and shall be
installed in accordance with Section 304.1.

603.6.2.1 Connector length. Flexible air connectors shall be limited in
length to 14 feet (4267 mm).

603.6.2.2 Connector penetration limitations. Flexible air connectors
shall not pass through any wall. floor or ceiling.

603.6.3 Air temperature. The design temperature of air to be conveyed in
flexible air ducts and flexible air connectors shall be less than 250°F (121°C).

603.6.4 Flexible air duct and air _connector clearance. Flexible air ducts
and air connectors shall be installed with a minimum clearance to an appliance
as specified in the appliance manufacturer’s installation instructions.
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TABLE 6034
DUCT CONSTRUCTION MINIMUM SHEET METAL THICKNESS FOR SINGLE DWELLING
UNITS?
STATIC PRESSURE
ROUND DUCT DIAMETER Y2-inch water gage 1-inch water gage
(inches) Thickness (inches) Thickness (inches)
Galvanized Aluminum Galvanized Aluminum
<12 0.013 0.018 0.013 0.018
12 tol4 0.013 0.018 0.016 0.023
15t0 17 0.016 0.023 0.019 0.027
18 0.016 0.023 0.024 0.034
191020 0.019 0.027 0.024 0.034
STATIC PRESSURE
RECTANGULAR DUCT Y2-inch water gage 1-inch water gage
DIMENSION - . - -
M Thickness (inches) Thickness (inches)
Galvanized Aluminum Galvanized Aluminum

<8 0.013 0.018 0.013 0.018
9to0l0 0.013 0.018 0.016 0.023
1lto 12 0.016 0.023 0.019 0.027
13 tol6 0.019 0.027 0.019 0.027
17t0 18 0.019 0.027 0.024 0.034
191020 0.024 0.034 0.024 0.034

For SI: 1 inch = 25.4 mm, 1-inch water gage = 249 Pa.

a.

Ductwork that exceeds 20 inches by dimension or exceeds a pressure of l-inch water gage shall be constructed in
accordance with “SMACNA HVAC Duct Construction Standards—Metal and Flexible.”

603.7 Rigid duct penetrations. Duct system penetrations of walls, floors,
ceilings and roofs and air transfer openings in such building components shall be
protected as required by Section 607. Ducts in a private garage that penetrate a
wall or ceiling that separates a dwelling from a private garage shall be continuous,
shall be constructed of sheet steel having a thickness of not less than 0.0187 inch
(0.4712 mm) (No. 26 gage) and shall not have openings into the garage. Fire and
smoke dampers are not required in such ducts passing through the wall or ceiling
separating a dwelling from a private garage except where required by Chapter 7
of the building code.

603.8 Under ground ducts. Ducts shall be approved for underground installation.
Metallic ducts not having an approved protective coating shall be completely
encased in not less than 2 inches (51 mm) of concrete.
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603.8.1 Slope. Ducts shall have a minimum slope of !/s inch per foot (10.4
mm/m) to allow drainage to a point provided with access.

603.8.2 Sealing. Ducts shall be sealed and secured prior to pouring the
concrete encasement.

603.8.3 Plastic ducts and fittings. Plastic ducts shall be constructed of PVC
having a minimum pipe stiffness of 8 psi (55 kPa) at 5-percent deflection
when tested in accordance with ASTM D 2412. Plastic duct fittings shall be
constructed of either PVC or high-density polyethylene. Plastic duct and
fittings shall be utilized in underground installations only. The maximum
design temperature for systems utilizing plastic duct and fittings shall be
150°F (66°C).

603.9 Joints, seams and connections. All longitudinal and transverse joints,
seams and connections in metallic and nonmetallic ducts shall be constructed as
specified in “SMACNA HVAC Duct Construction Standards—Metal and
Flexible” and “NAIMA Fibrous Glass Duct Construction Standards.” All joints,
longitudinal and transverse seams and connections in ductwork shall be securely
fastened and sealed with welds, gaskets, mastics (adhesives), mastic-plus-
embedded-fabric systems, liquid sealants or tapes. Tapes and mastics used to seal
fibrous glass ductwork shall be listed and labeled in accordance with UL 181A
and shall be marked “181 A-P” for pressure-sensitive tape, “181 A-M for mastic
or “181 A-H” for heat-sensitive tape. Tapes and mastics used to seal metallic and
flexible air ducts and flexible air connectors shall comply with UL 181B and shall
be marked “181 B-FX” for pressure-sensitive tape or “181 B-M” for mastic. Duct
connections to flanges of air distribution system equipment shall be sealed and
mechanically fastened. Mechanical fasteners for use with flexible nonmetallic air
ducts shall comply with UL 181B and shall be marked “181 B-C.” Closure
systems used to seal all ductwork shall be installed in accordance with the
manufacturer's instructions.
Exception: For ducts having a static pressure classification of less than 2
inches of water column (500 Pa), additional closure systems shall not be
required for continuously welded joints and seams and locking-type joints and
seams of other than the snap-lock and button-lock types.

603.10 Supports. Ducts shall be supported in accordance with “SMACNA
HVAC Duct Construction Standards—Metal and Flexible.” Flexible and other
factory-made ducts shall be supported in accordance with the manufacturer’s
instructions.
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603.11 Furnace connections. Ducts connecting to a furnace shall have a
clearance to combustibles in accordance with the furnace manufacturer’s
installation instructions.

603.12 Condensation. Provisions shall be made to prevent the formation of
condensation on the exterior of any duct.

603.13 Flood hazard areas. For structures in flood hazard areas, ducts shall be
located above the elevation required by Section 1612 of the building code for
utilities and attendant equipment or shall be designed and constructed to prevent
water from entering or accumulating within the ducts during floods up to such
elevation. If the ducts are located below the elevation required by Section 1612
of the building code for utilities and attendant equipment, the ducts shall be
capable of resisting hydrostatic and hydrodynamic loads and stresses, including
the effects of buoyancy, during the occurrence of flooding up to such elevation.

603.14 L ocation. Ducts shall not be installed in or within 4 inches (102 mm) of
the earth, except where such ducts comply with Section 603.8.

603.15 Mechanical protection. Ducts installed in locations where they are
exposed to mechanical damage by vehicles or from other causes shall be
protected by approved barriers.

603.16 Weather protection. Ducts including linings, coverings and vibration
1solation connectors installed on the exterior of the building shall be protected
against the elements.

603.17 Air_dispersion systems. Air dispersion systems shall:
1. Be installed entirely in exposed locations.
Be utilized in systems under positive pressure.
Not pass through or penetrate fire-resistant-rated construction.
Be listed and labeled in compliance with UL 2518.

[+ 92

603.18 Reqgisters, grilles and diffusers. Duct registers, grilles and diffusers shall
be installed in accordance with the manufacturer’s instructions. Volume dampers
or other means of supply air adjustment shall be provided in the branch ducts or at
each individual duct register, grille or diffuser. Each volume damper or other
means of supply air adjustment used in balancing shall be provided with access.
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603.18.1 Floor registers. Floor registers shall resist, without structural
failure, a 200-pound (90.8 kg) concentrated load on a 2-inch-diameter (51 mm)
disc applied to the most critical area of the exposed face.

603.18.2 Prohibited locations. Diffusers, registers and grilles shall be

prohibited in the floor or its upward extension within toilet and bathing rooms

required by the building code to have smooth, hard, nonabsorbent surfaces.
Exception: Dwelling units.

SECTION 604
INSULATION

604.1 General. Duct insulation shall conform to the requirements of Sections
604.2 through 604.13 and the applicable enerqgy conservation code referenced
from Chapter 13 of the building code.

604.2 Surface temper ature. Ducts that operate at temperatures exceeding 120°F
(49°C) shall have sufficient thermal insulation to limit the exposed surface
temperature to 120°F (49°C).

604.3 Coverings and linings. Coverings and linings, including adhesives where
used, shall have a flame spread index not more than 25 and a smoke-developed
index not more than 50, when tested in accordance with ASTM E 84 or UL 723,
using the specimen preparation and mounting procedures of ASTM E 2231. Duct
coverings and linings shall not flame, glow, smolder or smoke when tested in
accordance with ASTM C 411 at the temperature to which they are exposed in
service. The test temperature shall not fall below 250°F (121°C). Coverings and
linings shall be listed and labeled.

604.4 Foam plastic insulation. Foam plastic used as duct coverings and linings
shall conform to the requirements of Section 604.

604.5 Appliance insulation. Listed and labeled appliances that are internally
insulated shall be considered as conforming to the requirements of Section 604.

604.6 Penetration of assemblies. Duct coverings shall not penetrate a wall or
floor required to have a fire-resistance rating or required to be fireblocked.

604.7 ldentification. External duct insulation, except spray polyurethane foam,
and factory-insulated flexible duct shall be legibly printed or identified at
intervals not greater than 36 inches (914 mm) with the name of the manufacturer,
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the thermal resistance R-value at the specified installed thickness and the flame
spread and smoke-developed indexes of the composite materials. Duct insulation
product R-values shall be based on insulation only, excluding air films, vapor
retarders or other duct components, and shall be based on tested C-values at 75°F
(24°C) mean temperature at the installed thickness, in accordance with recognized
industry procedures. The installed thickness of duct insulation used to determine
its R-value shall be determined as follows:

1. For duct board, duct liner and factory-made rigid ducts not normally
subjected to compression, the nominal insulation thickness shall be used.

2. For duct wrap, the installed thickness shall be assumed to be 75 percent
(25 percent compression) of nominal thickness.

3. For factory-made flexible air ducts, the installed thickness shall be
determined by dividing the difference between the actual outside diameter
and nominal inside diameter by two.

4. For spray polyurethane foam, the aged R-value per inch, measured in
accordance with recognized industry standards, shall be provided to the
customer in writing at the time of foam application.

604.8 Lininginstallation. Linings shall be interrupted at the area of operation of
a fire damper and at not less than 6 inches (152 mm) upstream of and 6 inches
(152 mm) downstream of electric-resistance and fuel-burning heaters in a duct
system. Metal nosings or sleeves shall be installed over exposed duct liner edges
that face opposite the direction of airflow.

604.9 Thermal continuity. Where a duct liner has been interrupted, a duct
covering of equal thermal performance shall be installed.

604.10 Service openings. Service openings shall not be concealed by duct
coverings unless the exact location of the opening is properly identified.

604.11 Vapor retarders. Where ducts used for cooling are externally insulated,
the insulation shall be covered with a vapor retarder having a maximum
permeance of 0.05 perm [2.87 ng/(Pa - s - m?)] or aluminum foil having a
minimum thickness of 2 mils (0.051 mm). Insulations having a permeance of 0.05
perm [2.87 ng/(Pa - s - m?)] or less shall not be required to be covered. All joints
and seams shall be sealed to maintain the continuity of the vapor retarder.

604.12 Weatherproof barriers. Insulated exterior ducts shall be protected with
an approved weatherproof barrier.




4101:2-6-01 15

604.13 Internal insulation. Materials used as internal insulation and exposed to
the airstream in ducts shall be shown to be durable when tested in accordance
with UL 181. Exposed internal insulation that is not impermeable to water shall
not be used to line ducts or plenums from the exit of a cooling coil to the
downstream end of the drain pan.

SECTION 605
AIRFILTERS

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

605.2 Approval. Media-type and electrostatic-type air filters shall be listed and
labeled. Media-type air filters shall comply with UL 900. High efficiency
particulate air filters shall comply with UL 586. Electrostatic-type air filters shall
comply with UL 867. Air filters utilized within dwelling units shall be designed
for the intended application and shall not be required to be listed and labeled.

605.3 Airflow over the filter. Ducts shall be constructed to allow an even
distribution of air over the entire filter.

SECTION 606
SMOKE DETECTION SYSTEMS CONTROL

606.1 Controls required. Air distribution systems shall be equipped with smoke
detectors listed and labeled for installation in air distribution systems, as required
by this section. Duct smoke detectors shall comply with UL 268A. Other smoke
detectors shall comply with UL 268.

606.2 Where required. Smoke detectors shall be installed where indicated in
Sections 606.2.1 through 606.2.3.
Exception: Smoke detectors shall not be required where air distribution
systems are incapable of spreading smoke beyond the enclosing walls, floors
and ceilings of the room or space in which the smoke is generated.

606.2.1 Return air systems. Smoke detectors shall be installed in return air
systems with a design capacity greater than 2,000 cfm (0.9 m’/s), in the return
air duct or plenum upstream of any filters, exhaust air connections, outdoor air
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connections, or decontamination equipment and appliances.
Exception: Smoke detectors are not required in the return air system
where all portions of the building served by the air distribution system are
protected by area smoke detectors connected to a fire alarm system in
accordance with the building code. The area smoke detection system shall
comply with Section 606.4.

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 areca 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.

606.2.3 Return air risers. Where return air risers serve two or more stories
and serve any portion of a return air system having a design capacity greater
than 15,000 cfm (7.1 m’/s), smoke detectors shall be installed at each story.
Such smoke detectors shall be located upstream of the connection between the
return air riser and any air ducts or plenums.

606.3 I nstallation. Smoke detectors required by this section shall be installed in
accordance with NFPA 72. The required smoke detectors shall be installed to
monitor the entire airflow conveyed by the system including return air and
exhaust or relief air. Access shall be provided to smoke detectors for inspection
and maintenance.

606.4 Controls operation. Upon activation, the smoke detectors shall shut down
all operational capabilities of the air distribution system in accordance with the
listing and labeling of appliances used in the system. Air distribution systems that
are part of a smoke control system shall switch to the smoke control mode upon
activation of a detector.
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606.4.1 Supervision. The duct smoke detectors shall be connected to a fire

alarm system where a fire alarm system is required by Section 907.2 of the

building code. The actuation of a duct smoke detector shall activate a visible

and audible supervisory signal at a constantly attended location. In facilities

that are required to be monitored by a supervising station, duct smoke

detectors shall report only as a supervisory signal, not as a fire alarm.
Exceptions:

1. The supervisory signal at a constantly attended location is not required
where the duct smoke detector activates the building’s alarm-
indicating appliances.

2. In occupancies not required to be equipped with a fire alarm system,
actuation of a smoke detector shall activate a visible and audible signal
in an approved location. Duct smoke detector trouble conditions shall
activate a visible or audible signal in an approved location and shall be
identified as air duct detector trouble.

SECTION 607
DUCT AND TRANSFER OPENINGS

607.1 General. The provisions of this section shall govern the protection of duct
penetrations and air transfer openings in assemblies required to be protected.

607.1.1 Ducts and air transfer openings. Ducts transitioning horizontally
between shafts shall not require a shaft enclosure provided that the duct
penetration into each associated shaft is protected with dampers complying
with this section.

607.1.2 Ducts that penetrate fire-resistance-rated assemblies without
dampers. Ducts that penetrate fire-resistance-rated assemblies and are not
required by this section to have dampers shall comply with the requirements
of Sections 714.2 through 714.3.3 of the building code. Ducts that penetrate
horizontal assemblies not required to be contained within a shaft and not
required by this section to have dampers shall comply with the requirements
of Sections 714.4 of the building code.

607.1.2.1 Ducts that penetrate nonfire-resistance-rated assemblies.
The space around a duct penetrating a nonfire-resistance-rated floor
assembly shall comply with Section 717.6.3 of the building code.

607.2 Installation. Fire dampers, smoke dampers, combination fire/smoke
dampers and ceiling radiation dampers located within air distribution and smoke
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control systems shall be installed in accordance with the requirements of this
section, and the manufacturer’s instructions and listing.

607.2.1 Smoke control system. Where the installation of a fire damper will
interfere with the operation of a required smoke control system in accordance
with Section 909 of the building code, approved alternative protection shall be
used. Where mechanical systems including ducts and dampers used for
normal building ventilation serve as part of the smoke control system, the
expected performance of these systems in smoke control mode shall be
addressed in the rational analysis required by Section 909.4 of the building
code.

607.2.2 Hazar dous exhaust ducts. Fire dampers for hazardous exhaust duct
systems shall comply with Section 510.

607.3 Damper testing, ratings and actuation. Damper testing, ratings and
actuation shall be in accordance with Sections 607.3.1 through 607.3.3.

607.3.1 Damper testing. Dampers shall be listed and labeled in accordance
with the standards in this section. Fire dampers shall comply with the
requirements of UL 555. Only fire dampers and ceiling radiation dampers
labeled for use in dynamic systems shall be installed in heating, ventilating
and air-conditioning systems designed to operate with fans on during a fire.
Smoke dampers shall comply with the requirements of UL 555S. Combination
fire/smoke dampers shall comply with the requirements of both UL 555 and
UL 5558. Ceiling radiation dampers shall comply with the requirements of
UL 555C or shall be tested as part of a fire-resistance-rated floor/ceiling or
roof/ceiling assembly in accordance with ASTM E 119 or UL 263. Corridor
dampers shall comply with requirements of both UL 555 and UL 5558S.
Corridor dampers shall demonstrate acceptable closure performance when
subjected to 150 feet per minute (0.76 mps) velocity across the face of the
damper using the UL 555 fire exposure test.

607.3.2 Damper rating. Damper ratings shall be in accordance with Sections
607.3.2.1 through 607.3.2.4.

607.3.2.1 Fire damper ratings. Fire dampers shall have the minimum fire
protection rating specified in Table 607.3.2.1 for the type of penetration.

TABLE 607.3.2.1
FIRE DAMPER RATING




4101:2-6-01 19

MINIMUM
DAMPER
TYPE OF PENETRATION RATING
(hour)
Less than 3-hour fire-resistance-rated assemblies 11/2
3-hour or greater fire-resistance-rated assemblies 3

607.3.2.2 Smoke damper ratings. Smoke damper leakage ratings shall be
Class I or II. Elevated temperature ratings shall be not less than 250°F

(121°C).

607.3.2.3 Combination fire/smoke damper ratings. Combination
fire/smoke dampers shall have the minimum fire protection rating
specified for fire dampers in Table 607.3.2.1 for the type of penetration
and shall have a minimum smoke damper rating as specified in Section
607.3.2.2.

607.3.2.4 Corridor_damper ratings. Corridor dampers shall have the
following minimum ratings.

1. One hour fire-resistance rating.

2. Class I or II leakage rating as specified in Section607.3.2.2.

607.3.3 Damper actuation. Damper actuation shall be in accordance with
Sections 607.3.3.1 through 607.3.3.4 as applicable.

607.3.3.1 Fire damper actuation device. The fire damper actuation

device shall meet one of the following requirements:

1. The operating temperature shall be approximately 5S0°F (28°C)
above the normal temperature within the duct system, but not less
than 160°F (71°C).

2. The operating temperature shall be not more than 350°F (177°C)
where located in a smoke control system complying with Section
909 of the building code.

607.3.3.2 Smoke damper_actuation. The smoke damper shall close upon

actuation of a listed smoke detector or detectors installed in accordance

with Section 907.3 of the building code and one of the following methods,
as applicable:

1. Where a smoke damper is installed within a duct, a smoke detector

shall be installed inside the duct or outside the duct with sampling

tubes protruding into the duct. The detector or tubes within the
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duct shall be within 5 feet (1524 mm) of the damper. Air outlets
and inlets shall not be located between the detector or tubes and the
damper. The detector shall be listed for the air velocity,
temperature and humidity anticipated at the point where it is
installed. Other than in mechanical smoke control systems,
dampers shall be closed upon fan shutdown where local smoke
detectors require a minimum velocity to operate.

Where a smoke damper is installed above smoke barrier doors in a
smoke barrier, a spot-type detector shall be installed on either side
of the smoke barrier door opening. The detector shall be listed for
releasing service if used for direct interface with the damper.
Where a smoke damper is installed within an unducted opening in
a wall, a spot-type detector shall be installed within 5 feet (1524
mm) horizontally of the damper. The detector shall be listed for
releasing service if used for direct interface with the damper.
Where a smoke damper is installed in a corridor wall or ceiling, the
damper shall be permitted to be controlled by a smoke detection
system installed in the corridor.

Where a smoke detection system is installed in all areas served by
the duct in which the damper will be located, the smoke dampers
shall be permitted to be controlled by the smoke detection system.

b2
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607.3.3.3 _Combination fire/smoke damper actuation. Combination
fire/smoke damper actuation shall be in accordance with Sections
607.3.3.1 and 607.3.3.2. Combination fire/smoke dampers installed in
smoke control system shaft penectrations shall not be activated by local
area_smoke detection unless it is secondary to the smoke management
system controls.

607.3.3.4 Celling radiation damper actuation. The operating
temperature of a ceiling radiation damper actuation device shall be 50°F
(28°C) above the normal temperature within the duct system, but not less
than 160°F (71°C).

607.3.3.5 Corridor damper actuation. Corridor damper actuation shall
be in accordance with Sections 607.3.3.1 and 607.3.3.2.

607.4 Access and identification. Fire and smoke dampers shall be provided with
an approved means of access, large enough to permit inspection and maintenance
of the damper and its operating parts. The access shall not affect the integrity of
fire-resistance-rated assemblies. The access openings shall not reduce the fire-
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resistance rating of the assembly. Access points shall be permanently identified
on the exterior by a label having letters not less than 0.5 inch (12.7 mm) in height
reading: FIRE/SMOKE DAMPER, SMOKE DAMPER or FIRE DAMPER.
Access doors in ducts shall be tight fitting and suitable for the required duct
construction.

607.5 Where required. Fire dampers, smoke dampers, combination fire/smoke
dampers, ceiling radiation dampers and corridor dampers shall be provided at the
locations prescribed in Sections 607.5.1 through 607.5.7. Where an assembly is
required to have both fire dampers and smoke dampers, combination fire/smoke
dampers or a fire damper and smoke damper shall be provided.

607.5.1 Fire walls. Ducts and air transfer openings permitted in fire walls in
accordance with Section 706.11 of the building code shall be protected with
listed fire dampers installed in accordance with their listing.

607.5.1.1 Horizontal exits. A listed smoke damper designed to resist the
passage of smoke shall be provided at each point that a duct or air transfer
opening penetrates a fire wall that serves as a horizontal exit.

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 1023.6, respectively, of the building
code.

Exception: Fire dampers are not required at penetrations of fire barriers

where any of the following apply:

1. Penetrations are tested in accordance with ASTME 119 or UL 263 as

part of the fire-resistance-rated assembly.

2. Ducts are used as part of an approved smoke control system in
accordance with Section 513 and where the fire damper would
interfere with the operation of the smoke control system.

Such walls are penetrated by 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 building code. For the purposes of this exception, a ducted HVAC
system shall be a duct system for the structure’s HVAC system shall
be constructed of sheet steel not less than No. 26 gage thickness and
shall be continuous from the air-handling appliance or equipment to

(had
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the air outlet and inlet terminals. Flexible air connectors shall not be
prohibited in fully ducted sheet steel duct systems where the
installation meets either of the following:

1. Flexible air connectors are installed to connect ducts to air
handling equipment and such connectors are located
entirely within the mechanical room that contains the air
handling equipment.

2. Flexible air connectors are installed to connect an overhead
metal duct to a ceiling diffuser and such connector islocated
entirely within the same room as the ceiling diffuser. The
flexible air connectors shall not pass through any walls,
floors or ceilings.

607.5.2.1 Horizontal exits. A listed smoke damper designed to resist the
passage of smoke shall be provided at each point that a duct or air transfer
opening penetrates a fire barrier that serves as a horizontal exit.

607.5.3 Fire partitions. Ducts and air transfer openings that penetrate fire
partitions shall be protected with listed fire dampers installed in accordance
with their listing.

Exception: In occupancies other than Group H, fire dampers are not
required where any of the following apply:

1. Corridor walls in buildings equipped throughout with an automatic
sprinkler system in accordance with Section 903.3.1.1 or 903.3.1.2 of
the building code and the duct is protected as a through penetration in
accordance with Section 714 of the building code.

2. The partitions are tenant partitions in covered and open mall buildings
where the walls are not required by provisions elsewhere in the
building code to extend to the underside of the floor or roof sheathing,
slab or deck above.

3. The duct system is constructed of approved materials in accordance

with Section 603 and the duct penetrating the wall complies with all of

the following requirements:

3.1. The duct shall not exceed 100 square inches (0.06 m?).

3.2. The duct shall be constructed of steel not less than 0.0217 inch
(0.55 mm) in thickness.

3.3. The duct shall not have openings that communicate the corridor
with adjacent spaces or rooms.

3.4. The duct shall be installed above a ceiling.

3.5. The duct shall not terminate at a wall register in the fire-resistance-
rated wall.
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3.6. A minimum 12-inch-long (305 mm) by0.060-inch-thick (1.52 mm)
steel sleeve shall be centered in each duct opening. The sleeve
shall be secured to both sides of the wall and all four sides of the
sleeve with minimum 1'/2-inch by 1'/2-inch by 0.060inch (38 mm
by 38 mm by 1.52 mm) steel retaining angles. The retaining angles
shall be secured to the sleeve and the wall with No. 10 (M5)
screws. The annular space between the steel sleeve and the wall
opening shall be filled with rock (mineral) wool batting on all
sides.

Such walls are penetrated by ducted HVAC systems, have a required
fire-resistance rating of 1 hour or less, and 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 building code. For the purposes of this exception, a ducted HVAC
system shall be a duct system for the structure’s HVAC system shall
be constructed of sheet steel not less than No. 26 gage thickness and
shall be continuous from the air-handling appliance or equipment to
the air outlet and inlet terminals. Flexible air connectors shall not be
prohibited in fully ducted sheet steel duct systems where the
installation meets either of the following:

1. Flexible air connectors are installed to connect ducts to air
handling equipment and such connectors are |ocated
entirely within the mechanical room that contains the air
handling equipment.

2. Flexible air connectors are installed to connect an overhead
metal duct to a ceiling diffuser and such connector is located
entirely within the same room as the ceiling diffuser. The
flexible air connectors shall not pass through any walls,
floors or ceilings.

|+

607.5.4 Corridors/smoke barriers. A listed smoke damper designed to resist
the passage of smoke shall be provided at each point a duct or air transfer
opening penetrates a smoke barrier wall or a corridor enclosure required to
have smoke and draft control doors in accordance with the building code.

A corridor damper shall be provided where corridor ceilings, constructed as
required for the corridor walls as permitted in Section 708.4, Exception 3, of
the building code, are penetrated.

A ceiling radiation damper shall be provided where the ceiling membrane of a
fire-resistance-rated floor/ceiling or roof/ceiling assembly, constructed as
permitted in Section 708.4, Exception 2. of the building code, is penetrated.
Smoke dampers and smoke damper actuation methods shall comply with
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Section 607.5.4.1.

Exceptions:

1.

b2

|

|+

Smoke dampers are not required in corridor penetrations where the
building is equipped throughout with an approved smoke control
system in accordance with Section 513 and smoke dampers are not
necessary for the operation and control of the system.

Smoke dampers are not required in smoke barrier penetrations where
the openings in ducts are limited to a single smoke compartment and
the ducts are constructed of steel.

Smoke dampers are not required in corridor penetrations where the
duct is constructed of steel not less than 0.019 inch (0.48 mm) in
thickness and there are no openings serving the corridor.

Smoke dampers are not required in smoke barriers required by Section
407.5 of the building code for Group I-2 Condition 2 where the HVAC
system is fully ducted in accordance with Section 603 and where
buildings are equipped throughout with an automatic sprinkler system
in _accordance with Section 903.3.1.1 of the building code and
equipped with quick-response sprinklers in accordance with Section
903.3.2 of the building code.

607.5.4.1 Smoke damper. Smoke dampers shall close as required by

Section 607.3.3.2.

607.5.5 Shaft enclosur es. Shaft enclosures that are permitted to be penetrated

by ducts and air transfer openings shall be protected with approved fire and

smoke dampers installed in accordance with their listing.

Exceptions:

1. Fire dampers are not required at penetrations of shafts where any of the

following apply:

1.1. Steel exhaust subducts extend not less than 22 inches (559 mm)
vertically in exhaust shafts provided that there is a continuous
airflow upward to the outdoors.

1.2. Penetrations are tested in accordance with ASTM E 119 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 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.
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2. In Group B and R occupancies equipped throughout with an automatic
sprinkler system in accordance with Section 903.3.1.1 of the 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 minimum thickness of 0.0187 inch
(0.4712 mm) (No. 26 gage), extend not less than 22 inches (559 mm)
vertically and the exhaust fan at the upper terminus is powered
continuously and maintains airflow upward to the outdoors.

3. Smoke dampers are not required at penetrations of exhaust or supply
shafts in parking garages that are separated from other building shafts
by not less than 2-hour fire-resistance-rated 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 building code and
where the smoke damper will interfere with the operation of the smoke
control system.

5. Fire dampers and combination fire/smoke dampers are not required in
kitchen and clothes dryer exhaust systems installed in accordance with
this code.

6. Smoke dampers are not required where the building is equipped
throughout with an automatic sprinkler system in accordance with
Section 903.3.1.1 of the building code.

607.5.5.1 Enclosur e at the bottom. Shaft enclosures that do not extend to
the bottom of the building or structure shall be protected in accordance
with Section 713.11 of the building code.

607.5.6 Exterior walls. Ducts and air transfer openings in fire-resistance-
rated exterior walls required to have protected openings in accordance with
Section 705.10 of the building code shall be protected with listed fire dampers
installed in accordance with their listing.

607.5.7 Smoke partitions. A listed smoke damper designed to resist the
passage of smoke shall be provided at each point where an air transfer
opening penetrates a smoke partition. Smoke dampers and smoke damper
actuation methods shall comply with Section 607.3.3.2.
Exception: Where the installation of a smoke damper will interfere with
the operation of a required smoke control system in accordance with
Section 513, approved alternate protection shall be used.

607.6 Horizontal assemblies. Penetrations by air ducts of a floor, floor/ceiling
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assembly or the ceiling membrane of a roof/ceiling assembly shall be protected by

a shaft enclosure that complies with Section 713 and Sections 717.6.1 through

717.6.3 of the building code or shall comply with Sections 607.6.1 through

607.6.3.

607.6.1 Through penetrations. In occupancies other than Groups I-2 and I-3,

a duct constructed of approved materials in accordance with Section 603 that

penetrates a fire-resistance-rated floor/ceiling assembly that connects not more

than two stories is permitted without shaft enclosure protection provided that a

listed fire damper is installed at the floor line or the duct is protected in

accordance with Section 714.4 of the building code. For air transfer openings,

see Item 6. Section 712.1.9 of the building code.

Exception: A duct is permitted to penetrate three floors or less without a

fire damper at each floor provided it meets all of the following

requirements.

1.

2.

|

|+

[

The duct shall be contained and located within the cavity of a wall and
shall be constructed of steel having a minimum thickness of 0.0187
inch (0.4712 mm) (No. 26 gage).

The duct shall open into only one dwelling unit or sleeping unit and
the duct system shall be continuous from the unit to the exterior of the
building.

The duct shall not exceed a 4-inch (102 mm) nominal diameter and the
total area of such ducts shall not exceed 100 square inches for any 100
square feet (64 516 mm? per 9.3 m?) of the floor area.

The annular space around the duct is protected with materials that
prevent the passage of flame and hot gases sufficient to ignite cotton
waste when subjected to ASTM E 119 or UL 263 time temperature
conditions under a minimum positive pressure differential of 0.01 inch
(2.49 Pa) of water at the location of the penetration for the time period
equivalent to the fire-resistance rating of the construction penetrated.
Grille openings located in a ceiling of a fire-resistance-rated
floor/ceiling or roof/ceiling assembly shall be protected with a listed
ceiling radiation damper installed in accordance with Section
607.6.2.1.

607.6.2 M embr ane penetr ations. Ducts and air transfer openings constructed

of approved materials, in accordance with Section 603, that penetrate the

ceiling membrane of a fire-resistance-rated floor/ceiling or roof/ ceiling

assembly shall be protected with one of the following:

1.

A shaft enclosure in accordance with Section 713 of the building code.
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2.

3.

A listed ceiling radiation damper installed at the ceiling line where a
duct penetrates the ceiling of a fire-resistance-rated floor/ceiling or
roof/ceiling assembly.

A listed ceiling radiation damper installed at the ceiling line where a
diffuser with no duct attached penetrates the ceiling of a fire-
resistance-rated floor/ ceiling or roof/ceiling assembly.

607.6.2.1 Ceiling radiation dampers. Ceiling radiation dampers shall be

tested in accordance with Section 607.3.1. Ceiling radiation dampers shall

be installed in accordance with the details listed in the fire-resistance-rated

assembly and the manufacturer’s installation instructions and the listing.

Ceiling radiation dampers are not required where any of the following

apply:

1. Tests in accordance with ASTM E 119 or UL 263 have shown that
ceiling radiation dampers are not necessary to maintain the fire-
resistance rating of the assembly.

Where exhaust duct penetrations are protected in accordance with
Section 714.4.1.2 of the building code, are located within the
cavity of a wall, and do not pass through another dwelling unit or
tenant space.

Where duct and air transfer openings are protected with a duct
outlet protection system tested as part of a fire-resistance-rated
assembly in accordance with ASTM E 119 or UL 263.

b

|

607.6.3 Nonfire-resistance-rated floor assemblies. Duct systems constructed

of approved materials in accordance with Section 603 that penetrate nonfire-

resistance-rated floor assemblies shall be protected by any of the following

methods:
1. A shaft enclosure in accordance with Section 713 of the building code.
2. The duct connects not more than two stories, and the annular space

(had

around the penetrating duct is protected with an approved
noncombustible material that resists the free passage of flame and the
products of combustion.

In floor assemblies composed of noncombustible materials, a shaft
shall not be required where the duct connects not more than three
stories, and the annular space around the penetrating duct is protected
with an approved noncombustible material that resists the free passage
of flame and the products of combustion and a fire damper is installed
at each floor line.

Exception: Fire dampers are not required in ducts within individual

residential dwelling units.
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607.7 Flexible ducts and air connectors. Flexible ducts and air connectors shall
not pass through any fire-resistance-rated assembly
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ACTION: Final DATE: 05/26/2017 2:29 PM

4101:2-7-01 Combustion air.

[Comment: When a reference is made within this rule to a federal statutory
provision, an industry consensus standard, or any other technical publication, the
specific date and title of the publication as well as the name and address of the
promulgating agency are listed in rule 4101:2-15-01 of the Administrative Code.
The application of the referenced standards shall be limited and as prescribed in
section 102.5 of rule 4101:1-1-01 of the Administrative Code.]

SECTION 701
GENERAL

701.1 Scope. Solid fuel-burning appliances alh be provided with combustion

air in accordance with the appliance mi@cturer’s installatbn instructions. Oil-

fired appliances shall be provided withmbustion air in accordance with NFPA

31. The methods of providing combustiom g this chapte do not apply to
fireplaces, fireplace stoves and direct-vent appliances. The requirements for
combustion and dilution air for gas-fired appliances shall be in accordance with
the “International Fuel Gas Code”.

701.2 Dampered openings. Where combustion air opangs are provided with
volume, smoke or fire dampers, the dampsrall be interlocked with the firing

cycle of the appliances served, so aprievent operation of any appliance that
draws combustion air from the room gpace when any of the dampers are
closed. Manual dampers shall not be installed in combustion air ducts. Ducts not
provided with dampers and that pass through rated construction shall be enclosed
in a shaft in acanlance with thdouilding code.
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4101:2-8-01 Chimneys and vents.

[Comment: When a referemds made within this rule to a federal statutory
provision, an industry consensus stardiasr any other tedtical publication, the
specific date and title of ¢ghpublication as well athe name and address of the
promulgating agency are listad rule 4101:2-15-01 of #n Administrative Code.
The application of the referenced standastigll be limited and as prescribed in
section 102.5 of rule 4101:1-1-@f the Administrative Code.]

SECTION 801
GENERAL

801.1 Scope. This chapter shall govern the iaation, maintenance, repair and
approval of factory-built chimneys, chimndiners, vents and connectors. This
chapter shall govern the ligation of masonry chimne. Gas-fired appliances
shall be vented in accordance wiitie “International Fuel Gas Code.”
Exception: Section 501.8 of the “Internanal Fuel Gas Code” permits
certain gas fired appliances to bestalled without venting. This section
should not be construed as permittitiee installation ofportable unvented
heaters in locations otherwise prohidd by section 3701.82 of the Revised
Code or rules adopted by the state fire marshal pursuant to 3701.82 of the
Revised Code.

801.2 General. Every fuel-burningappliance shall discinge the products of
combustion to a vent, factory-built chimney or masonry chimney, except for
appliances vented in accordance witti®n 804. The chimney or vent shall be
designed for the type of appliance being vented.

Exception: Commercial cooking appliancesented by a Type | hood installed

in accordance with Section 507.

801.2.1 Oil-fired appliances. Qil-fired appliances shall be vented in
accordance with this code and NFPA 31.

801.3 Masonry chimneys. Masonry chimneys shall be constructed in accordance
with thebuilding code

801.4 Positive flow. Venting systems shall be designed and constructed so as to
develop a positive flow adequate to copadl combustion products to the outside

atmosphere.

RB p(170946) pa(315226) d(672552) ra(523752) print date; 05/31/2017 2:25 PM
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801.5 Design. Venting systems shall be designed in accordance with this chapter
or shall be approved engineered systems.

801.6 Minimum size of chimney or vent. Except as otherwise provided for in

this chapter, the size of the chimney or vent, serving a single appliance, except
engineered systems, shall have a minimum area equal to the area of the appliance
connection.

801.7 Solid fuel appliance flues. The cross-sectional area of a flue serving a
solid-fuel-burning appliace shall be not greater ah three times the cross-
sectional area of the appl@aflue collar or flue outlet.

801.8 Abandoned inlet openings. Abandoned inlet openings in chimneys and
vents shall be closed by an approved method.

801.9 Positive pressure. Where an appliance equipped with a forced or induced
draft system creates a positive pressurdhéventing system, the venting system
shall be designed and listed farsitive pressure applications.

801.10 Connection to fireplace. Connection of appliazes to chimney flues
serving fireplaces shall be in aecdance with Sections 801.10.1 through
801.10.3.

801.10.1 Closur e and access. A noncombustible seal shall be provided below
the point of connection tprevent entry of room ainto the flue. Means shall
be provided for access to the flige inspection and cleaning.

801.10.2 Connection to factory-built fireplace flue. An appliance shall not

be connected to a flue serving a factory-built fireplace unless the appliance is
specifically listed for such installath. The connection shall be made in
accordance with the appliance manufiaet’s installation instructions.

801.10.3 Connection to masonry fireplace flue. A connector shall extend
from the appliance to the flue serviagmasonry fireplace such that the flue
gases are exhausted directly into fhee. The connector shall be provided
with access or shall be removableg fospection and cleaning of both the
connector and the flue. Listed direcinmection devices shall be installed in
accordance with their listing.

801.11 Multiple solid fuel prohibited. A solid fuel-burning appliance or
fireplace shall not connettt a chimney passagewaywimg another appliance.
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801.12 Chimney entrance. Connectors shall connect to a chimney flue at a point
not less than 12 inches (305 mm) aboveldiweest portion of the interior of the

chimney flue.

801.13 Cleanouts. Masonry chimney flues shable provided with a cleanout
opening having a minimum _height of &ches (152 mm). The upper edge of the
opening shall be located not less than 6 inches (152 mm) below the lowest
chimney inlet opening. The cleanout $hbe provided with a tight-fitting,
noncombustible cover.
Exception: Cleanouts shall not be required @himney flues serving masonry
fireplaces, if such flues are provitlewith access thumh the fireplace

opening.

801.14 Connections to exhauster. Appliance connections to a chimney or vent
equipped with a power exhauster shall belenan the inlet side of the exhauster.
Joints and piping on the positive pressude $f the exhauster shall be listed for
positive pressure applications as specified by the manufacturer’s installation
instructions forthe exhauster.

801.15 Fuedl-fired appliances. Masonry chimneys utiled to vent fuel-fired
appliances shall be located, constedc and sized as specified in the
manufacturer’s installation instructis for the appliances being vented.

801.16 Fluelining. Masonry chimneys shall be lideThe lining material shall be
compatible with the type of appliae connected, in aordance with the
appliance listing and manufacturer’s mi&tion instructions. Listed materials
used as flue linings shall be installen accordance with their listings and the
manufacturer’snstructions.

801.16.1 Residential and low-heat appliances (general). Flue lining systems
for use with residential-type and low-heat appliances shall be limited to the
following:

1. Clay flue lining complying with the requirements of ASTM C 315 or

equivalent. Clay flue lining shall bestalled in accordance with the

building code
Listed and labeled chimney linireystems complying with UL 1777.
Other approved materials that widsist, without cracking, softening
or corrosion, flue gases and condate at temperatures up to 1,800°F

(982°C).

| [N
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801.17 Space around lining. The space surrounding a flue lining system or other
vent installed within a masonry chimnepall not be used to vent any other
appliance. This shall not prevent thestadlation of a sepam flue lining in
accordance with the manufacturer’s ifistéon instructions and this code.

801.18 Existing chimneys and vents. Where an appliance is permanently
disconnected from an existing chimney vent, or where an appliance is
connected to an existing chivey or vent during the pcess of a new installation,

the chimney or vent shall comply with Sections 801.18.1 through 801.18.4.

801.18.1 Size. The chimney or vent shall be resized as necessary to control
flue gas condensation in tirgerior of the chimney ovent and to provide the
appliance or appliances served witk tiequired draft. For the venting of oil-
fired appliances to masonry chimneys, tegizing shall be in accordance with
NFPA 31.

801.18.2 Flue passageways. The flue gas passageway shall be free of
obstructions and combustible deposits ahdll be cleaned if previously used

for venting a solid or liquid fuel-burningppliance or fireplace. The flue liner,
chimney inner wall or vent inner wall alhbe continuous and shall be free of
cracks, gaps, perforations or other damage or deterioration which would allow
the escape of combustion products, udihg gases, moisture and creosote.
Where an oil-fired appliance is camtted to an existing masonry chimney,
such chimney flue shall be repairgdrelined in accordance with NFPA 31.

801.18.3 Cleanout. Masonry chimneys shall bgrovided with a cleanout
opening complying with Section 801.13.

801.18.4 Clearances. Chimneys and vents shall have airspace clearance to
combustibles in accordance with theilding codeand the chimney or vent
manufacturer’s instkation instructions.
Exception: Masonry chimneys without theequired airspace clearances
shall be permitted to be used if lined or relined with a chimney lining
system listed for use in chimneysthvreduced clearances in accordance
with UL 1777. The chimney clearanshall be not less than permitted by
the terms of the chimney liner lisi and the manufacturer’s instructions.

801.18.4.1 Fireblocking. Noncombustible fireblocking shall be provided
in accordance with thisuilding code
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801.19 Multistory prohibited. Common venting systems for appliances located
on _more than one floor level shall hmrohibited, except where all of the
appliances served by the common ventlaoated in rooms or spaces that are
accessed only from the outdoors. The amgkaenclosures shall not communicate
with the occupiable areas of the building.

801.20 Plastic vent joints. Plastic pipe and fittings used to vent appliances shall
be installed in accordance with thappliance manufacturer’s installation
instructions.

SECTION 802
VENTS

802.1 General. Vent systems shall be listeddatabeled. Type L vents and pellet
vents shall be tested in accordance with UL 641.

802.2 Vent application. The application of vents shall be in accordance with
Table 802.2.

TABLE 802.2
VENT APPLICATION
VENT TYPES |APPLIANCE TYPES

Oil-burning appliances listed and labeled |for
Type L oil vents|venting with Type L ventsgas appliances listed
and labeled for venting with Type B vents.

Pellet fuelburning appliances listed and labeled
for venting with pellet vents.

Pellet vents

802.3 Installation. Vent systems shall be sized, installed and terminated in
accordance with the vent and appliancenafacturer’s installation instructions.

802.4 Vent termination caps required. Type L vents shall terminate with a
listed and labeled cap in accordance wilie vent manufacter’s installation
instructions.

802.5 Type L vent terminations. Type L vents shall terminate not less than 2
feet (610 mm) above the highest pointilod roof penetration and not less than 2
feet (610 mm) higher than any portionaobuilding within 10 feet (3048 mm).
802.6 Minimum vent heights. Vents shall terminate not less than 5 feet (1524
mm) in vertical height above the hiegt connected appliae flue collar.

Exceptions:

1. Venting systems of direct vent apmi@s shall be installed in accordance

with the appliance and the vemtinufacturer’s instructions.
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2. Appliances listed for outdoor installatis incorporating integral venting
means shall be installed in accande with their listings and the
manufacturer’s instkation instructions.

3. Pellet vents shall be installed incacdance with the appliance and the
vent manufacturer’s installation instructions.

802.7 Support of vents. All portions of vents shiabe adequately supported for
the design and weight of the materials employed.

802.8 lnsulation shield. Where vents pass through insulated assemblies, an
insulation shield constructed of not less than No. 26 gage sheet metal shall be
installed to provide clearance between tlent and the insulation material. The
clearance shall be not less than the clearance to combustibles specified by the
vent manufacturer’s installation insttions. Where vents pass through attic
space, the shield shall terminate nasslghan 2 inches (51 mm) above the
insulation materials and ah be secured in place to prevent displacement.
Insulation shields provided as part of a listed vent system shall be installed in
accordance with the manufactureristallation instructions.

802.9 Door swing. Appliance and equipment vent terminals shall be located
such that doors cannot swiji within 12 inches (305 mnhorizontally of the vent
terminals. Doorstops or closers shall hetinstalled to obtain this clearance.

SECTION 803
CONNECTORS

803.1 Connectors required. Connectors shall be used to connect appliances to
the vertical chimney or vent, except evb the chimney or vent is attached
directly to the appliance.

803.2 Location. Connectors shall be dated entirely withinthe room in which

the connecting appliance ligscated, except as provided for in Section 803.10.4.
Where passing through an unheated space, a connector shall not be constructed of
single-wall pipe.

803.3 Size. The connector shall not be smaltban the size of the flue collar
supplied by the manufacturef the appliance. Wheredhappliance has more than
one flue outlet, and in thebsence of the manufacturer’s specific instructions, the
connector area shall be not less than dbmbined area of the flue outlets for
which it acts as a common connector.
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803.4 Branch connections. Branch connections to éhvent connector shall be
made in accordance with the vent manufacturer’s instructions.

803.5 Manual dampers. Manual dampers shall not hestalled in connectors
except in chimney connectors serving solid fuel-burning appliances.

803.6 Automatic dampers. Automatic dampers shall be listed and labeled in
accordance with UL 17 for oil-fired heéad appliances. The dampers shall be
installed in accordance with the manufaetig instructions. An automatic vent
damper device shall not lstalled on an existing afi@nce unless the appliance
is listed and labeled and the device statied in accordanceith the terms of its
listing. The name of the irdter and date of instalian shall be marked on a
label affixed to the damper device.

803.7 Connectors serving two or more appliances. Where two or more
connectors enter a common vent or chiygrihe smaller connector shall enter at
the highest level consistent with avaiklbleadroom or clearance to combustible
material.

803.8 Vent connector construction. Vent connectors shall be constructed of
metal. The minimum thickness of the connector shall be 0.0136 inch (0.345 mm)
(No. 28 gage) for galvanized steel, 0.08¢h (0.6 mm) (No. 26 B & S gage) for
copper, and 0.020 inch (0.5 mm) (No. 24 B & S gage) for aluminum.

803.9 Chimney connector construction. Chimney connectors for low-heat
appliances shall be of sheet steel gipging resistance to corrosion and heat not
less than that of galvanized steeksified in Table 803.9(1). Connectors for
medium-heat appliances and high-heatliappes shall be ofheet steel not less
than the thickness specified in Table 803.9(2).

TABLE 803.9(1)
MINIMUM CHIMNEY CONNECTOR
THICKNESSFOR LOW-HEAT APPLIANCES

DIAMETER OF MINIMUM NOMINAL
CONNECTOR THICKNESS
(inches) (galvanized) (inches)
5 and smaller 0.022 (No. 26 gage)
Larger than 5 and up to 10 0.028 (No. 24 gage)
Larger than 10 and up to 16 0.034 (No. 22 gage)
Larger than 16 0.064 (No. 16 gage)

For SlI: 1 inch = 25.4 mm.
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TABLE 803.9(2)
MINIMUM CHIMNEY CONNECTOR
THICKNESS FOR MEDIUM- AND HIGH-HEAT APPLIANCES

EQUIVALENT
AREA ROUND MINIMUM

(squareinches) DIAMETER THICKNESS
(inches) (inches)
0.0575

0-154 0-14 (No. 16 gage)
0.075

155-201 15-16 (No. 14 gage)
0.0994

202-254 17-18 (No. 12 gage)
0.1292

Greater than 254 Greater than 18 (No. 10 gage)

For SI: 1 inch = 25.4 mm, 1 square inch = 645.16mm

803.10 Installation. Connectors shall be installed accordance with Sections
803.10.1 through 803.10.6.

803.10.1 Supports and joints. Connectors shall be supported in an approved
manner, and joints shall be fastened with sheet metal screws, rivets or other
approved means.

803.10.2 Length. The maximum horizontal lengif a single-wall connector
shall be 75 percent of the height of the chimney or vent.

803.10.3 Connection. The connector shall extend to the inner face of the
chimney or vent liner, but not beyond. A connector entering a masonry
chimney shall be cemented to masonry in an approved manner. Where
thimbles are installed to facilitateme@val of the connector from the masonry
chimney, the thimble shall be permanently cemented in place with high-
temperature cement.

803.10.4 Connector passthrough. Chimney connectors shall not pass
through any floor or ceiling, nor throughfire-resistance-tad wall assembly.
Chimney connectors for domestic-tygephances shall not pass through walls
or partitions constructed of combustili@terial to reach a masonry chimney
except where one of the following apply:

1. The connector is labeled for watlass-through and is installed in

accordance with the manufapér’s instructions.
2. The connector is put through avitee labeled for wall pass-through.
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3. The connector has a diameter not larger than 10 inches (254 mm) and
is installed in accordance with one of the methods in Table 803.10.4.
Concealed metal parts of the pag®tigh system in contact with flue
gases shall be of stainless steeleguivalent material that resists
corrosion, softening or acking up to 1,800°F (980°C).

803.10.5 Pitch. Connectors shall rise verticallg the chimney or vent with a
minimum pitch equal to one-fourth unit vertical in 12 uritsrizontal (2-
percent slope).

803.10.6 Clearances. Connectors shall have a minimum clearance to
combustibles in accordance with Table 803.10.6. The clearances specified in
Table 803.10.6 apply, except where the listing and labeling of an appliance
specifies a different clearance, in whicase the labeletearance shall apply.

The clearance to combustibles for connectors shall be reduced only in
accordance with Section 308.

TABLE 803.10.4
CHIMNEY CONNECTOR SYSTEMSAND CLEARANCES
TO COMBUSTIBLE WALL MATERIALSFOR
DOMESTIC HEATING APPLIANCES*P.cd

A 3.5-inch-thick brick wall shall be framed into the
combustible wall. An 0.625-ah-thick fire-clay liner
stem A (ASTM C 315 or equivalerit) shall be firmly
(12-inch cemented in the center of the brick wall maintainipg a
12-inch clearance to combustibles. The clay liner shall

run from the outer surface of the bricks to the inner
surface of the chimney liner.

clearance

A labeled solid-insulated factofyilt chimney
section (1-inch insulation) ¢hsame inside diameter|as
the connector shall be usikd. Sheet steel supports |cut
to maintain a 9-inch clearance to combustibles shall be
fastened to the wall surface and to the chimney
section. Fasteners shall not penetrate the chimney flue
liner. The chimney length shall be flush with the
masonry chimney liner anéaled to the masonry with
water-insoluble  refracty cement.  Chimnay
manufacturers’ parts shall be utilized to secyrely
fasten the chimney connector to the chimney sectjon.

stem B
(9-inch

clearance)




4101:2-8-01 10

A steel ventilated thimble having a minimpm
thickness of 0.0236 inch (N 24 gage) having two [1-
inch _air channels shall be installed with a steel
chimney connector. Steel supports shall be cuit to
System C |maintain a 6inch clearance between the thimblg and
(6-inch combustibles. The chimge connector and stegel
clearance) |supports shall have a minimum thickness of 0.0236
inch (No. 24 gage). One side of the support shall be
fastened to the wall on all sides. Glass-fiber insulation
shall fill the 6-inch space between the thimble and the
supports.

A labeled solid-insulated factotyilt chimney

section (1-inch insulation) with a diameter 2 inghes

larger than the chimney connector shall be installed

with a steel chimney connector having a mininpum

thickness of 0.0236 inch (24 gage). Sheet steel

System D |supports shall be positioned to maintain a 2-inch

(2-inch clearance to combustibles and to hold the chimney

clearance) |connector to ensure that a 1-inch airspace surrgunds

the chimney connector t#mgh the chimney sectign.

The steel support shall be fastened to the wall gn all

sides and the chimney section shall be fastened to the

supports. Fasteners shall not penetrate the liner pf the

chimney section.

For SI: 1 inch = 25.4 mm, 1.0 Btu x if¥/fth - °F = 0.144 W/fn K.

a. Insulation material that is part of the wall pass-through system shall be
noncombustible and shall have a thermal conductivity of 1.0 Btu X irfft
- °F or less.

b. All clearances and thkmesses are minimums.
Materials utilized to seal penetrations for the connector shall be
noncombustible.

d. Connectors for all systems except System B shall extend through the wall
pass-through system to thaer face of the flue liner.

e. ASTM C 315.

TABLE 803.10.6
CONNECTOR CLEARANCESTO COMBUSTIBLES

MINIMUM
CLEARANCE
TYPE OF APPLIANCE (inches)
Domestic-type appliances
Chimney and vent connectors
Electric and oil incinerators 18
Qil and solid-fuel appliances 18
Oil appliances labeled for venting 9
with Type L vents
Commercial, industrial-type appliances
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L ow-heat appliances
Chimney connectors

QOil and solid-fuel boilers, furnace 18
and water heaters

Qil unit heaters 18

Other low-heat industrial appliances 18

M edium-heat appliances
Chimney connectors

All oil and solid-fuel appliances 36

High-heat appliances )

Masonry or metal connectors (As determined by the
All oil and solid-fuel appliances code official)

For SI: 1 inch = 25.4 mm.

SECTION 804
DIRECT-VENT, INTEGRAL VENT AND MECHANICAL DRAFT
SYSTEMS

804.1 Direct-vent terminations. Vent terminals for direct-vent appliances shall
be installed in accordance with the manufacturer’s instructions.

804.2 Appliances with integral vents. Appliances incorpotang integral venting
means shall be installed in accordandththeir listings and the manufacturer’'s
installation instructions.

804.2.1 Terminal clearances. Appliances designed for natural draft venting
and incorporating integralenting means shall be located so that a minimum
clearance of 9 inches (229 mm) isintained between vent terminals and
from any openings through which cbastion products enter the building.
Appliances using forced draft ventirgipall be located so that a minimum
clearance of 12 inches (305 mm) isim@ined between vent terminals and
from any openings through whichrmbustion products é&r the building.

804.3 Mechanical draft systems. Mechanical draft systemsf either forced or
induced draft design shall be listed and labeled in accordance with UL 378 and
shall comply with Sections 804.3.1 through 804.3.7.

804.3.1 Forced draft systems. Forced draft systems and all portions of
induced draft systems under positipeessure during operation shall be
designed and installed so as to be gas tight to prevent leakage of combustion
products into a building.
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804.3.2 Automatic shutoff. Power exhausters serving automatically fired
appliances shall be electrically camwbed to each appliance to prevent
operation of the appliance when thevao exhauster is not in operation.

804.3.3 Termination. The termination of chimneyer vents equipped with
power exhausters shall be located nss ldhan 10 feet (384mm) from the lot
line or from adjacent buildings. The exis& shall be directed away from the

building.

804.3.4 Horizontal terminations. Horizontal terminations shall comply with
the following requirements:

1. Where located adjacent to walkwayke termination of mechanical
draft systems shall be not less thafeet (2134 mm) above the level of
the walkway.

2. Vents shall terminate at least 3fg914 mm) above any forced air
inlet located within 10 feet (3048 mm).

3. The vent system shall terminate st 4 feet (1219 mm) below, 4 feet
(1219 mm) horizontally from ol foot (305 mm) above any door,
window or gravity air inlet into the building.

4. The vent termination point shall nbé located closer than 3 feet (914
mm) to an interior corner formed by two walls perpendicular to each
other.

5. The vent termination shall not beoomted directly bove or within 3
feet (914 mm) horizontally from an oil tank vent or gas meter.

6. The bottom of the vent termination shall be located at least 12 inches
(305 mm) above finished grade.

804.3.5 Vertical terminations. Vertical terminations shall comply with the
following requirements:

1. Where located adjacent to walkwayke termination of mechanical
draft systems shall be not less thafeet (2134 mm) above the level of
the walkway.

2. Vents shall terminate not less thareet (914 mm) above any forced

air inlet located within 1@eet (3048 mm) horizontally.

Where the vent termination is located below an adjacent roof structure,
the termination point shall be Idea not less than 3 feet (914 mm)
from such structure.

The vent shall terminate not less thafeet (1219 mm) below, 4 feet
(1219 mm) horizontally from ol foot (305 mm) above any door,
window or gravity air inlet for the building.

A vent cap shall be installed to prevent rain from entering the vent

system.

|

o
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6. The vent termination shall be Ided not less than 3 feet (914 mm)
horizontally from any portin of the roof structure.

804.3.6 Exhauster connections. An appliance vented by natural draft shall
not be connected into a vent, chimnewent connector on the discharge side
of a mechanical flue exhauster.

804.3.7 Exhauster sizing. Mechanical flue exhausters and the vent system
served shall be sized and installed in accordance with the manufacturer’'s
installation instructions.

804.3.8 Mechanical draft systems for _manually fired appliances and
fireplaces. A mechanical draft system shall be permitted to be used with
manually fired appliances and fireplaces where such system complies with all
of the following requirements:

1. The mechanical draft device shall lited and labeled in accordance
with UL 378, and shall be installed in accordance with the
manufacturer’snstructions.

2. A device shall be installed thatqaluces visible r@d audible warning

upon failure of the mechanical dralgvice or loss of electrical power,

at any time that the mechanical drdévice is turned on. This device

shall be equipped with a battergdkup if it receives power from the

building wiring.

3. A smoke detector shall be installeadthe room with the appliance or
fireplace. This device shall bey@pped with a battery backup if it
receives power frorthe building wiring.

SECTION 805
FACTORY-BUILT CHIMNEYS

805.1 Listing. Factory-built chimneys shall bésted and labeled and shall be
installed and terminated in accordanedth the manufacturer’s installation
instructions.

805.2 Solid fud appliances. Factory-built chimneys installed in _dwelling units
with solid fuel-burning appliances shalbmply with the Type HT requirements
of UL 103 and shall be marked “Type HT” and “Residential Type and Building
Heating Appliance Chimney.”
Exception: Chimneys for use with open combustion chamber fireplaces shall
comply with the requirements of UL 103 and shall be marked “Residential
Type and Building Heating Appliance Chimney.”
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Chimneys for use with open combustion chamber appliances installed in
buildings other than dwelling units shabmply with the rquirements of UL 103

and shall be marked “Building Heatingp@liance Chimney” ofResidential Type

and Building Heating Appliance Chimney.”

805.3 Factory-built chimney offsets. Where a factory-built chimney assembly
incorporates offsets, no part of the chimmsdall be at an angle of more than 30
degrees (0.52 rad) from vertical atyapoint in the assembly and the chimney
assembly shall not include more than four elbows.

805.4 Support. Where factory-built chimneys are supported by structural
members, such as joists and raftstg;h members shall be designed to support
the additional load.

805.5 Medium-heat appliances. Factory-built chimnes for medium-heat
appliances producing flue gases Imavia temperature above 1,000°F (538°C)
measured at the entrance to ¢hénney shall comply with UL 959.

805.6 Decorative shrouds. Decorative shrouds shall not be installed at the
termination of factory-built chimneys egpt where such shrouds are listed and
labeled for use with the specific factorydbehimney system and are installed in
accordance with Section 304.1.

SECTION 806
METAL CHIMNEYS

806.1 General. Metal chimneys shall be constructed and installed in accordance
with NFPA 211.




4101:2-8-01

Replaces: 4101:2-8-01
Effective: 11/01/2017
Five Year Review (FYR) Dates: 11/01/2022
CERTIFIED ELECTRONICALLY

Certification

05/26/2017

Date

Promulgated Under: 119.03

Statutory Authority: 3781.10(A)

Rule Amplifies: 3781.10, 3781.11, 3791.04

Prior Effective Dates:

3/1/98, 1/1/02, 7/1/07, 11/1/11

15
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4101:2-9-01 Specific appliances, fir eplaces and solid fuel-burning eqguipment.

[Comment: When a reference is madeghin this rule to a federal statutory
provision, an industry consensus stardiasr any other tedfical publication, the
specific date and title of ¢ghpublication as well athe name and address of the
promulgating agency are listed in ruf101:2-15-01 of the Admistrative Code.
The application of the referenced standastigll be limited and as prescribed in
section 102.5 of rule 4101:1-1-@f the Administrative Code.]

SECTION 901
GENERAL

901.1 Scope. This chapter shall govern the approval, design, installation,
construction, maintenance, alteration and repair of the appliances and equipment
specifically identified herein and faciebuilt fireplaces. The approval, design,
installation, construction, maintenancelteration and repair of gas-fired
appliances shall be requlated beg tinternational Fuel Gas Code”.

Exception: Section 501.8 of the “International Fuel Gas Code” permits
certain _gas fired appliances to bestalled without venting. This section
should not be construed as permittitiee installation of portable unvented
heaters in locations otherwise prohibited by section 3701.82 of the Revised
Code or rules adopted by the stdiiee marshal purgant to 3701.82 of the
Revised Code.

901.2 General. The requirements of this chapter shall apply to the mechanical
equipment and appliances requlated by this chapter, in addition to the other
requirements of this code.

901.3 Hazardous locations. Fireplaces and solid fuel-burning appliances shall
not be installed in hazardous locations.

SECTION 902
MASONRY FIREPLACES

902.1 General. Masonry fireplaces shall be mstructed in accordance with the
building code

902.2 Fireplace accessories. Listed and labeled fireplace accessories shall be
installed in accordance with the conditionisthe listing and the manufacturer’s
instructions. Fireplace accessories shall comply with UL 907.

RB p(170946) pa(315226) d(672554) ra(523751) print date: 05/31/2017 2:26 PM
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SECTION 903
FACTORY-BUILT FIREPLACES

903.1 General. Factory-built fireplaces shall Hested and labeled and shall be
installed in accordance witihe conditions of the listing. Factory-built fireplaces
shall be tested in accordance with UL 127.

903.2 Hearth extensions. Hearth extensions of agpred factory-built fireplaces
shall be installed in _accordance withetlisting of the fireplace. The hearth
extension shall be readily distinguishabiem the surrounding floor area. Listed
and labeled hearth extensiagtsall comply with UL 1618.

903.3 Unvented gas log heaters. An unvented gas log heater shall not be
installed in a factory-built fireplace unless the fireplace system has been
specifically tested, listed and label®d such use in accordance with UL 127.

903.4 Gasketed fireplace doors. A gasketed fireplace doshall not be installed
on a factory-built fireplaceexcept where the fireplace system has been
specifically tested, listed and labeled such use in accordance with UL 127.

SECTION 904
PELLET FUEL-BURNING APPLIANCES

904.1 General. Pellet fuel-burning applianceshall be listed and labeled in
accordance with ASTM E 1509 and shall installed in accordance with the
terms of the listing.

SECTION 905
FIREPLACE STOVESAND ROOM HEATERS

905.1 General. Fireplace stoves and solid-fugle room heaters shall be listed
and labeled and shall be installed in ademce with the conditions of the listing.
Fireplace stoves shall be tested in acanog with UL 737. Solid-fuel-type room
heaters shall be tested in accordanith WL 1482. Fireplace inserts intended for
installation in fireplaces shall be listed and labeled in accordance with the
requirements of UL 1482 and shall bestalled in accordance with the
manufacturer’snstructions.

905.2 Connection to fireplace. The connection of sali fuel appliances to
chimney flues serving fireplacesahcomply with Sections 801.7 and 801.10.
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905.3 Hearth extensions. Hearth extensions for fireplace stoves shall be
installed in _accordance with the lmsii of the fireplace stove. The hearth
extension shall beeadily distinquishable from th®urrounding floor area. Listed
and labeled hearth extensiatsall comply with UL 1618.

SECTION 906
FACTORY-BUILT BARBECUE APPLIANCES

906.1 General. Factory-built barbecue appliancekall be of an approved type
and shall be installed in accordance witie manufacturer'snstructions, this
chapter and Chapters 3, 5, 7 andr®]l the Internatiodduel Gas Code.

SECTION 907
INCINERATORSAND CREMATORIES

907.1 General. Incinerators and crematorieshall be listed and labeled in
accordance with UL 791 and shall hastalled in accordance with the
manufacturer’snstructions.

SECTION 908
COOLING TOWERS, EVAPORATIVE CONDENSERSAND FLUID
COOLERS

908.1 General. A cooling tower used in _conjunction with an air-conditioning
appliance shall be installed in accordarwith the manufacturer’s instructions.
Factory-built cooling tavers shall be listed in accordance with UL 1995.

908.2 Access. Cooling towers, evaporative condens and fluid coolers shall be
provided with ready access.

908.3 Location. Cooling towers, evaporative moensers and fluid coolers shall

be located to prevent the discharge vapor plumes from entering occupied spaces.
Plume discharges shall be not less thdret (1524 mm) above or 20 feet (6096
mm) away from any ventilation inlet to a building. Location on the property shall
be as required for buildings in accordance withtaihéding code

908.4 Support and anchorage. Supports for cooling towers, evaporative
condensers and fluid cooteshall be designed iaccordance with thbuilding
code Seismic restraints shée as required by thsuilding code
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908.5 Water supply. Cooling towers, evaporativenolers and fluidcoolers shall
be provided with an approved water syp@ized for peak demand. The quality
of water shall be provided in accordenwith the equipment manufacturer’'s
recommendations. The piping system amdtection of the potable water supply
system shall be installed as required byghenbing code

908.6 Drainage. Drains, overflows and blowdowgrovisions shall be indirectly
connected to an approved disposal laratDischarge of chemical waste shall be
approved by the appropriate regulatory authority.

908.7 Refrigerants and hazardous fluids. Heat exchange equipment that
contains a refrigerant and that is paraaflosed refrigeration system shall comply
with Chapter 11. Heat exchange equipmanitaining heat tragfer fluids which
are flammable, combustible bazardous shall comply with tliee code

908.8 Cooling towers. Cooling towers, both openrcuit and closed circuit type,
and evaporative condensers skealnply with Sections 908.8.1 and 908.8.2.

908.8.1 Conductivity or flow-based control of cycles of concentration.
Cooling towers and evaporative conders shall include controls that
automate system bleed based ondtmtivity, fraction of metered makeup
volume, metered bleed volume, reciatirhig pump run time or bleed time.

908.8.2 Drift eliminators. Cooling towers and evaporative condensers shall
be equipped with drift eliminators thhave a maximum drift rate of 0.005
percent of the circulated water flow rate as established in the equipment’'s
design specifications.

SECTION 909
VENTED WALL FURNACES

909.1 General. Vented wall furnaces shall be ialled in accordance with their
listing and the manufacturerigstructions. Qil-fired furnaces shall be tested in
accordance with UL 730.

909.2 Location. Vented wall furnaces shall beckted so as not to cause a fire
hazard to walls, floors, combustible fighings or doors. Vented wall furnaces
installed between bathrooms and adjeinirooms shall not circulate air from
bathrooms to other parts of the building.

909.3 Door swing. Vented wall furnaces shall be located so that a door cannot
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swing within 12 inches (305 mm) of anr anlet or air outlet of such furnace
measured at right anglés the opening. Doorstops door closers shall not be
installed to obtain this clearance.

909.4 Ducts prohibited. Ducts shall not be attached to wall furnaces. Casing
extension boots shall not Irestalled unless listed agrt of the appliance.

909.5 Manual shutoff valve. A manual shutoff valve sHabe installed ahead of
all controls.

909.6 Access. Vented wall furnaces shall be provided with access for cleaning of
heating surfaces, removal of burners, aepment of sections, motors, controls,
filters and other working parts, and for adjustments and lubrication of parts
requiring such attention. Panels, grilsd access doors that must be removed for
normal servicing operations shall notdieached to the building construction.

SECTION 910
FLOOR FURNACES

910.1 General. Floor furnaces shall be installen accordance with their listing
and the manufacturer’s instructions.il-fired furnaces shall be tested in
accordance with UL 729.

910.2 Placement. Floor furnaces shall not be installed in the floor of any aisle or
passageway of any auditorium, public hallce of assembly, or in any egress
element from any such room or space.

With the exception of wall register mddea floor furnace shall not be placed
closer than 6 inches (152 mm) to thearest wall, and wall register models shall
not be placed closer than 6 inches (152 mm) to a corner.

The furnace shall be placed such that a drapery or similar combustible object will
not be nearer than 12 inches (305 nhm)any portion of the register of the
furnace. Floor furnaces shall not be iflsthin concrete floor construction built

on grade. The controlling thermostat for a floor furnace shall be located within the
same room or space as the floor furnacehaitl be located ian adjacent room or
space that is permanently open to the room or space containing the floor furnace.

910.3 Bracing. The floor around the furnace shall be braced and headed with a
support framework design in accordance withhbhiéding code

910.4 Clearance. The lowest portion of the floor furnace shall have not less than
a 6-inch (152 mm) clearance from the grade level; except where the lower 6-inch
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(152 mm) portion of the floor furnace sgaled by the manufacturer to prevent
entrance of water, the minimum cleararst&ll be reduced to not less than 2
inches (51 mm). Where these clearara@snot present, the ground below and to
the sides shall be excavated to form a pit under the furnace so that the required
clearance is provided beneath the lowssttion of the furnace. A 12-inch (305

mm) minimum clearance shall be prowiden all sides except the control side,
which shall have an 18-inch (457 mm) minimum clearance.

SECTION 911
DUCT FURNACES

911.1 General. Duct furnaces shall be installed in accordance with the
manufacturer’s instictions. Electric dudurnaces shall comply with UL 1996.

SECTION 912
INFRARED RADIANT HEATERS

912.1 General. Electric infrared radiarteaters shall comply with UL 499.

912.2 Support. Infrared radiant heaters shall fieed in a position independent of
fuel and electric supply lines. Hangers and brackets shall be noncombustible
material.

912.3 Clearances. Heaters shall be installed with clearances from combustible
material in accordance with the manufacturer’s installation instructions.

SECTION 913
CLOTHESDRYERS

913.1 General. Clothes dryers shall be installed in accordance with the
manufacturer’s instructions. Electric resitial clothes dryers shall be tested in
accordance with UL 2158. Electric coin-opedhtdothes dryers shall be tested in
accordance with UL 2158. Electric commeraifdthes dryers shall be tested in
accordance with UL 1240.

913.2 Exhaust required. Clothes dryers shall bexlgausted in accordance with
Section 504.

913.3 Clearances. Clothes dryers shall be stalled with clearance to
combustibles in accordance witketmanufacturer’s instructions.
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SECTION 914
SAUNA HEATERS

914.1 L ocation and protection. Sauna heaters shall be located so as to minimize
the possibility of accidental atact by a person in the room.

914.1.1 Guards. Sauna heaters shall be protected from accidental contact by
an approved quard or barrier of madéiaving a low coefficient of thermal
conductivity. The guard shall heubstantially affect theeansfer of heat from

the heater to the room.

914.2 Installation. Sauna heaters shall be listed and labeled in accordance with
UL 875 and shall be installed in amdance with thei listing and the
manufacturer’snstructions.

914.3 Access. Panels, grilles and access doors #Hratrequired to be removed for
normal servicing operations shalltriye attached to the building.

914.4 Heat and time controls. Sauna heaters shall be equipped with a thermostat
that will limit room temperature to 198°(90°C). If the thermostat is not an
integral part of the sauna heater, the {sesising element shall be located within

6 inches (152 mm) of the ceiling. If theat-sensing element éscapillary tube
and bulb, the assembly shall be attachetthé¢owall or other gport, and shall be
protected against physical damage.

914.4.1 Timers. A timer, if provided to control main burner operation, shall
have a maximum operating time of 1 hotline control for the timer shall be
located outside the sauna room.

914.5 Sauna room. A ventilation opening into theauna room shigbe provided.
The opening shall be not less thatindhes by 8 inches (102 mm by 203 mm)
located near the top ofd@ldoor into the sauna room.

914.5.1 Warning notice. The following permanent notice, constructed of
approved material, shall be mechanicalyached to the sauna room on the
outside:

WARNING: DO NOT EXCEED 30 MNUTES IN SAUNA. EXCESSIVE
EXPOSURE CAN BE HARMFUL TOHEALTH. ANY PERSON WITH
POOR HEALTH SHOULD CONSULTA PHYSICIAN BEFORE USING
SAUNA.

The words shall contrast with theadkground and the wording shall be in
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letters not less thats-inch (6.4 mm) high.
Exception: This section shall not apply to one-, and twand three-
family dwellings.

SECTION 915
ENGINE AND GASTURBINE-POWERED EQUIPMENT AND
APPLIANCES

915.1 General. The installation of huid-fueled stationarynternal combustion
engines and gas turbines, including exhafigl storage and piping, shall meet
the requirements dhis section

915.2 Powered equipment and appliances. Permanently installed equipment
and appliances powered by internal doistion engines and turbines shall be
installed in accordance with the méacturer’s instrugtons and NFPA 37.

Section 915.2.1 Fuel tanks connected to _engine-driven building services
equipment. Fuel tanks piped to and supplyifigel for engine-driven building
service equipment may be engine-medntlocated inside of a building,
outside of a building, or on a ro@fi accordance with NFPA 37 or NFPA 30
and as modified by Section 1308 of the mechanical code for fuel oil and diesel
oil tank installations.

Section 915.2.1.1 Engine-mounted tanks. Engine-mounted tanks located
outdoors may be located in accordance with Section 4.1.4 of NFPA 37 and
shall be vented in accordance wiNMFPA 30. Engine-mounted tanks
shall be provided with adequate ctaace to enable filling, maintenance,
and testing, shall be safeguardedainst public access, and shall be
protected from impact.

Section 915.2.1.2 Other fuel tanks. Fuel tanks, other than engine-
mounted tanks, piped to and supptyithe engine shall be located,
installed, and vented in accordancéhwthe applicable sections of NFPA
37 or located, installed, and ventedaccordance with NFPA 30.

Section 915.2.2 Gaseous fuel supply. Where an internal combustion engine
supplied with gaseous fuel powers biniyl service equipment, the fuel gas
storage and piping system shall cdynwith NFPA 37 and the “International
Fuel Gas Code”.

Section 915.3 Engine-driven Stationary generators. Stationary emergency and
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standby power generator assemblies sballlisted in accordance with UL 2200
and shall comply with Seoti 2702.1 of the building code.

SECTION 916
POOL AND SPA HEATERS

916.1 General. Pool and spa heaters shall installed in accordance with the
manufacturer’s instructions. Oil-fired poa@ind spa heaters ah be tested in
accordance with UL 726. Electric pool arspa heaters shall be tested in
accordance with UL 1261.

SECTION 917
COOKING APPLIANCES

917.1 Cooking appliances. Cooking appliances that are designed for permanent
installation, includingranges, ovens, stoves, broilegsills, fryers, griddles and
barbecues, shall be listed, labeleddainstalled in accordance with the
manufacturer’s instructions. Commercial electrmoking appliances shall be
listed and labeled in accordance with W@7. Household electric ranges shall be
listed and labeled in accordance witth 858. Microwave cooking appliances
shall be listed and labeled in accordance with UL 923. Qil-burning stoves shall be
listed and labeled in accordance with UL 896. Solid-fuel-fired ovens shall be
listed and labeled in accordance with UL 2162.

917.2 Domestic cooking appliances. Cooking appliances installed within
dwelling units and within areas where domesjige cooking operations occur
shall be listed and labeled dsmestic ohousehold type appliances for domestic
use.

SECTION 918
FORCED-AIR WARM-AIR FURNACES

918.1 Forced-air furnaces. Oil-fired furnaces shall be tested in accordance with
UL 727. Electric furnaces shall be testacaccordance witlL 1995. Solid fuel
furnaces shall be tested in accordand® WL 391. Forced-air furnaces shall be
installed in accordance with the liggsand the manufacturer’s instructions.

918.2 Heat pumps. Electric heat pumps shall be tested in accordance with UL
1995.
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918.3 Dampers. Volume dampers shall not be placed in the air inlet to a furnace
in a manner that will reduce the required air to the furnace.

918.4 Circulating air ducts for forced-air warm-air furnaces. Circulating air
for fuel-burning, forced-air-type, warm-air furnaces shall be conducted into the
blower housing from outside the furnacelesure by continuous air-tight ducts.

918.5 Outdoor and return air openings. Outdoor intake openings shall be
located in accordance with Section 401.4tuRe air openings shall be located in
accordance with Section 601.5.

918.6 Outdoor opening protection. Outdoor air intake openings shall be
protected in accordae with Section 401.5.

SECTION 919
CONVERSION BURNERS

919.1 Conversion burners. The installation of convei@ burners shall conform
to ANSI 721.8.

SECTION 920
UNIT HEATERS

920.1 General. Unit heaters shall be installéd accordance with the listing and

the manufacturer’'s instructions. Oildd unit heaters shall be tested in
accordance with UL 731.

This section should not be construed psmitting the installation of portable
unvented heaters in locations otherwise prohibited by section 3701.82 of the
Revised Code or rules adept by the state fire mshal pursuant to 3701.82 of

the Revised Code.

920.2 Support. Suspended-type unit heaters shlsupported by elements that

are designed and constructed to accouwiate the weight and dynamic loads.
Hangers and brackets shall be of noncombustible material. Suspended type oil-
fired unit heaters shall be iadied in accordance with NFPA 31.

920.3 Ductwork. A unit heater shall not be attached to a warm-air duct system
unless listed for such installation.
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SECTION 921
VENTED ROOM HEATERS

921.1 General. Vented room heaters shall listed and labeled and shall be
installed in accordance with the conditiomfsthe listing and the manufacturer’s
instructions.

SECTION 922
KEROSENE AND OIL-FIRED STOVES

922.1 General. Kerosene and oil-fired stoves #Hae listed and labeled and shall

be installed in accordance with ethconditions of the listing and the
manufacturer’s instictions. Kerosene and oil-fired stoves shall comply with
NFPA 31 and UL 896.

This section should not be construed psmitting the installation of portable
unvented heaters in locations otherwise prohibited by section 3701.82 of the
Revised Code or rules adept by the state fire mshal pursuant to 3701.82 of

the Revised Code.

SECTION 923
SMALL CERAMIC KILNS

923.1 General. Kilns shall be listed and lals®l unless otherwise approved in
accordance with Sectiord96.5 or114 of the building codeElectric kilns shall
comply with UL 499.

923.1.1 Installation. Kilns shall be installed in accordance with the
manufacturer’s instietions and the provisions of this code.

SECTION 924
STATIONARY FUEL CELL POWER SYSTEMS

924.1 General. Stationary fuel cell power stems having a power output not
exceeding 10 MW shall be tested in aclemce with ANSI/GA America FC 1
and shall be installed iaccordance with the manufaaus instructions, NFPA
853, thebuilding codeand thefire code

SECTION 925
MASONRY HEATERS
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925.1 General. Masonry heaters shall be ctmgted in accordance with the
building code

SECTION 926
GASEOUSHYDROGEN SYSTEMS

926.1 Installation. The installation of gaseous hydrogen systems shall be in
accordance with the applicable requirements of this codefirthecode the
“International Fuel Gas Code” and theilding code

SECTION 927
RADIANT HEATING SYSTEMS

927.1 General. Electric radiant heating systems shall be installed in accordance
with the manufacturer’s instctions and shall be tisd for the application.

927.2 Clearances. Clearances for radiant heatimanels or elements to any
wiring, outlet boxes and junction boxes uded installing electrical devices or
mounting luminaires shalle in accordance with thmriilding codeand NFPA 70.

927.3 Installation on wood or _steel framing. Radiant panels installed on wood
or steel framing shall conform to the following requirements:

1. Heating panels shall be installed parallel to framing members and secured
to the surface of framing members girall be mounted between framing
members.

2. Mechanical fasteners shall penetrainly the unheated portions provided
for this purpose. Panels shall not flastened at any point closer thém
inch (6.4 mm) to an element. Other theds of attachment of the panels
shall be in accordance with the panel installation instructions.

3. Unless listed and labeled for field catii heating panels shall be installed
as complete units.

927.4 Installation in concrete or masonry. Radiant heating syems installed in
concrete or masonry shall conioto the following requirements:

1. Radiant heating systems shall be iifeed as being suitable for the
installation, and shall be secured in place as specified in the
manufacturer’snstructions.

2. Radiant heating panels aratliant heating panel sets shall not be installed
where they bridge expansion jointsnless they are protected from
expansion and contraction.
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927.5 Finish surfaces. Finish materials installed over radiant heating panels and
systems shall be installed in accorcearnwith the manufactar’s instructions.
Surfaces shall be secured so that fasterdo not pierce the radiant heating
elements.

SECTION 928
EVAPORATIVE COOLING EQUIPMENT

928.1 General. Evaporative cooling equipment shall:

1. Beinstalled in accordance withe manufacturer’s instructions.

2. Beinstalled on level platforma accordance with Section 304.10.

3. Have openings in exterior walls opafs flashed in accordance with the
building code

4. Be provided with an approved watsupply, sized for peak demand. The
quality of water shall be providein accordance with the equipment
manufacturer’s recommendations. Tgiping system and protection of the
potable water supply system shall be installed as required ipjuiimdging
code

5. Have air intake opening locatiomsaccordance with Section 401.4.
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ACTION: Final DATE: 05/26/2017 2:29 PM

4101:2-10-01 Boilers, water heaters and pressur e vessels.

[Comment: When a reference is madeghin this rule to a federal statutory
provision, an industry consensus stardiasr any other tedfical publication, the
specific date and title of ¢ghpublication as well athe name and address of the
promulgating agency are listed in ruf101:2-15-01 of the Admistrative Code.
The application of the referenced standastigll be limited and as prescribed in
section 102.5 of rule 4101:1-1-@f the Administrative Code.]

SECTION 1001
GENERAL

1001.1 Scope. This chapter shallayern the installation, tdration and repair of
boilersin Group R occupancy buildings with 4 or 5 dwelling uniiater heaters,
and pressure vessels.

Exceptions:

1. Pressure vessels used for unheated water supply.

2. Portable unfired pressure vessalyd Interstate Gomerce Commission

containers.

3. Containers for bulk oxygen and medical gas.

4. Unfired pressure vessels havingaume of 5 culi feet (0.14 ) or less
operating at pressures not exceediti) pounds per square inch (psi)
(1724 kPa) and located within occupasai Groups B, F, H, M, R, S and
u.

Pressure vessels used in refrigiera systems that are reqgulated by
Chapter 11 of this code.

Pressure tanks used in conjunctiothwoaxial cables, telephone cables,
power cables and other similar humidity control systems.

Any boiler or pressure vessel subjerinspection by fderal inspectors.
Potable water heaters shall comphjth the “Ohio Boiler and Pressure
Vessel rules”, Chapters 4101:4-1 #101:4-10 of the Administrative
Code, when any of the following limitations are exceeded:

a. Heat input of two hundred thousand BTU per hour;

b. Water temperature of two hundred ten degrees Fahrenheit;

c. Nominal water containing capacity of one hundred twenty gallons.
Any boiler, water heater, or unfiregressure vessel within the scope of
Chapters 4101:4-1 to 4101:4-10 ofethAdministrative Code entitled
“Ohio Boiler and Pressure Vessel Rules”.

|on
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1001.2 Enforcement. The superintendent of thevdiion of industrial compliance
shall enforce all provisins of rules 4101:4-1-01 td101:4-10-01 and rules
1301:3-5-01 to 1301:3-5-10 of the Adminggive Code relating to the design,
construction, repair, alteration, and maamance of boilers, pressure vessels, and
potable hot water heatemot within the scope of this chapter.

SECTION 1002
WATER HEATERS

1002.1 General. Potable water heaters and hot watt®rage tanks shall be listed
and labeled and installed in accordandthwhe manufacturer’s instructions, the
plumbing codeand this code. All water heatesisall be capable of being removed
without first removing a permanent portiohthe building structure. The potable
water connections and relief valves for all water heaters shall conform to the
requirements of thplumbing codeDomestic electric water heaters shall comply
with UL 174 or UL 1453. Commercial elgic water heaters shall comply with

UL 1453. Oil-fired water heaters shallmply with UL 732. Solid-fuel-fired
water heaters shall comply with UR523. Thermal solar water heaters shall
comply with Chapter 14 and UL 174 or UL 1453.

1002.2 Water heaters utilized for space heating. Water heaters utilized both to
supply potable hot water and provide heater for space-haafy applications
shall be listed and labeled for such apgiigns by the manufacturer and shall be
installed in _accordance with the mdacturer’s instructions and th@umbing
code

1002.2.1 Sizing. Water heaters utilized for both potable water heating and
space-heating applications shall beesi to prevent the space-heating load
from diminishing the requiregotable water-heating capacity.

1002.2.2 Temperature limitation. Where a combination potable water-
heating and space-heating systengurees water for space heating at
temperatures higher tham0°F (60°C), a tempetme-actuated mixing valve
that conforms to ASSE 1017 shall beyided to temper the water supplied to
the potable hot water didbition system to a tem@dure of 140°F (60°C) or
lessin accordance with the plumbing code

1002.3 Supplemental water -heating devices. Potable water-heating devices that
utilize refrigerant-to-water heat exchamgieshall be approved and installed in
accordance with thelumbing codend the manufacturer’s instructions.
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SECTION 1003
PRESSURE VESSEL S

1003.1 General. All pressure vessels, unlesgherwise approved, shall be
constructed and certifieth accordance with the “ASME Boiler and Pressure
Vessel Codge Section VIIN, and shall be installedn accordance with the
manufacturer’s instructions and natiogatecognized standards. Directly fired
pressure vessels shall meeat tequirements of Section 1004.

1003.2 Piping. All piping materials, fittings,joints, connections and devices
associated with systems utilized iongunction with pressur@essels shall be
designed for the specific apgition and shall be approved.

1003.3 Welding. Welding on pressure vessels shall be performed by an R-Stamp
holder in accordance with the Nationm@bard Inspection Code, Part 3 or in
accordance with an approved standard.

SECTION 1004
BOILERS

1004.1 Standards. Boilers shall be designed;onstructed and certified in
accordance with the “ASME Boiler and Pressure Vessel Code, Section | or IV”.
The boiler shall be provided with safatevices and controlas required in the
applicable section of the "ASME Beil and Pressure Vessel Code.”
Alternatively, controlsand safety devices for boilergith fuel input ratings of
12,500,000 Btu/hr (3,662,500 W) or less smadlet the requirements of ASME
CSD-1. Controls and safety devicesr fboilers with inputs greater than
12,500,000 Btu/hr (3,662,500 W) shall mebe requirements of NFPA 85.
Packaged oil-fired boilers shall be lidtand labeled in accordance with UL 726.
Packaged electric boilers shall be liseed labeled in accordance with UL 834.
Solid-fuel-fired boilers shall be listeahd labeled in accordance with UL 2523.

1004.2 Installation. In addition to the requirements of this code, the installation
of boilers shall conform to the manufadtls instructions. Operating instructions
of a permanent type shall be attachethwboiler. Boilers shall have all controls
set, adjusted and tested by the installdhe manufacturer’'sating data and the
nameplate shall be attached to the boiler.

1004.3 Working clearance. Clearances shall be maintained around boilers,
generators, heaters, tanks and relampdpsent and appliances so as to permit
inspection, servicing, repair, replacernand visibility of all gauges. When
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boilers are installed or replaced, clea®a shall be provided to allow access for
inspection, maintenance and repair. Passaygs around all sideof boilers shall
have an unobstructed width of not Iéisan 18 inches (457 mm), unless otherwise

approved.

1004.3.1 Top clearance. Clearances from the tops of boilers to the ceiling or
other overhead obstruction shall be in accordance with Table 1004.3.1.

TABLE 1004.3.1
BOILER TOP CLEARANCES

MINIMUM
CLEARANCES
FROM TOP OF
BOILERTO
BOILER TYPE CEILING OR
OTHER
OVERHEAD
OBSTRUCTION
(feet)
All boilers with manholes on top of the boiler
except where a greater clearance is required 3
in this table.
All boilers without manholes on top of the
boiler except high-presseisteam boilers and 2
where a greater clearance is required in this =

table.

High-pressure steam boilers with stean
generating capacity nexceeding 5,000 3
pounds per hour.
High-pressure steam boilers with stean
generating capacitgxceeding 5,000 pound
per hour.

High-pressure steam boilers having heat|ng

]
~

surface not exceeding 1,000 square feet. 3
High-pressure steam boilers having heat|ng 7
surface in excess of 1,000 square feet -
High-pressure steam leis with input not 3
exceeding 5,000,000 Btu/h. =
High-pressure steam beis with input in 7
excess of 5,000,000 Btu/h. -
Steam-heating boilers and hot water-heating
boilers with input exceeding 5,000,000 3
Btu/h.
Steam-heating boilers exceeding 5,00( 3

pounds of steam per hour. =
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Steam-heating boilers and hot water-heating
boilers having heating surface exceeding 3
1,000 square feet.
For Sl: 1 foot = 304.8 mm, 1 square foot = 0.0929 hrpound per hour = 0.4536 kg/h,
1 Btu/hr = 0.293 W.

1004.4 Mounting. Equipment shall be set or moadton a level base capable of
supporting and distributing ¢hweight contained thereon. Boilers, tanks and
equipment shall be secured in accomanvith the manufacturer’s installation

instructions.

10045 Floors. Boilers shall be mounted on floors of noncombustible
construction, unless listed farounting on combustible flooring.

1004.6 Boiler rooms and enclosures. Boiler rooms _and enclosures and access
thereto shall comply with thbuilding codeand Chapter 3 of this code. Boiler
rooms shall be equipped with a floor drair other approved means for disposing
of liguid waste.

1004.7 Operating adjustments and instructions. Hot water and steam boilers
shall have all operating and safety colg set and operationally tested by the
installing contractor. A complete control diagram and boiler operating
instructions shall be furnished bye installer foreach installation.

SECTION 1005
BOILER CONNECTIONS

1005.1 Valves. Every boiler or modular boiler shall have a shutoff valve in the
supply and return piping. For multiple boiler or multiple modular boiler
installations, each boiler oradular boiler shall have individual shutoff valves in
the supply and return piping.
Exception: Shutoff valves are not required in a system having a single low-
pressure steam boiler.

1005.2 Potable water supply. The water supply to all lers shall be connected
in accordance with thelumbing code

SECTION 1006
SAFETY AND PRESSURE RELIEF VALVESAND CONTROLS

1006.1 Safety valves for steam boilers. Steam boilers shall be protected with a
safety valve.
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1006.2 Safety relief valves for hot water boilers. Hot water boilers shall be
protected with a safety relief valve.

1006.3 Pressure relief for pressure vessels. Pressure vessels shall be protected
with a pressure relief valve or psre-limiting deviceas required by the
manufacturer’s installation insttions for the pressure vessel.

1006.4 Approval of safety and safety relief valves. Safety and safety relief
valves shall be listed and labeled, andlishave a minimum rated capacity for the
equipment or appliances served. Safety safdty relief valves shall be set at not
greater than the nameplate pressutiagaf the boiler or pressure vessel.

1006.5 Installation. Safety or relief valves shall be installed directly into the
safety or relief valve opening on the boilerppessure vessel. Valves shall not be
located on either side of a safety org&lralve connection. The relief valve shall
discharge by gravity.

1006.6 Safety and relief valve discharge. Safety and relief valve discharge pipes
shall be of rigid pipe thats approved for the temperature of the system. The
discharge pipe shall be the same diameterithe safety or relief valve outlet.
Safety and relief valves shalot discharge so as to behazard, a potential cause
of damage or otherwise a nuisance. Higjbssure-steam safety valves shall be
vented to the outside of the structuv&here a low-pressure safety valve or a
relief valve discharges the drainage system, the installation shall conform to the
plumbing code

1006.7 Boiler safety devices. Boilers shall be equippewith controls and limit
devices as required by the manufactsrenstallation instructions and the
conditions of the listing.

1006.8 Electrical requirements. The power supply to & electrical control
system shall be from a two-wire branghcuit that has a grounded conductor, or
from an isolation transformer with tvo-wire secondary. Where an isolation
transformer _is provided, one conductor of the secondary winding shall be
grounded. Control voltage shall not exce£80 volts nominal, line to line.
Control and limit devices shall interrugie ungrounded side dhe circuit. A
means of manually disconnecting the cohtcircuit shall be provided and
controls shall be arranged so thaten deenergized, the burner shall be
inoperative. Such disconnecting means dhaltapable of being locked in the off
position and shall be praed with ready access.
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SECTION 1007
BOILER LOW-WATER CUTOFF

1007.1 General. Steam and hot water boilers shall be protected with a low-water
cutoff control.
Exception: A low-water cutoff is not requickfor coil-type and water-tube-
type boilers that require forced ciratibn of water through the boiler and that
are protected with adlv sensing control.

1007.2 Operation. Low-water cutoff controls anflow sensing controls required

by Section 1007.1 shall automaticallyogtthe combustion operation of the
appliance when the water level drops below the lowest safe water level as
established by the manufacturer or whnater circulatiorstops, respectively.

SECTION 1008
STEAM BLOWOFF VALVE

1008.1 General. Steam boilers shall be equippeath bottom blowoff valve(s).

The valve(s) shall be installed ithe opening provided on the boiler. The
minimum size of the valve(s) and assacethpiping shall be the size specified by
the boiler manufacturer or the size of thoiler blowoff-valve opening. Where the
maximum allowable working pressure of the boiler exceeds 100 psig (689 kPa),
two bottom blowoff valves shall be grided consisting of either two slow-
opening valves in series or one qumkening valve and one slow-opening valve

in series, with the quick-opening valinstalled closest to the boiler.

1008.2 Discharge. Blowoff valves shall discharge to a safe place of disposal.
Where discharging to the drainage systéne installation shall conform to the
plumbing code

SECTION 1009
HOT WATER BOILER EXPANSION TANK

1009.1 Where required. An expansion tank shall be installed in every hot water
system. For multiple boiler installations, not less than one expansion tank is
required. Expansion tanks shall be of thesel or open type. Tanks shall be rated
for the pressure of the hot water system.

1009.2 Closed-type expansion tanks. Closed-type expansion tanks shall be
installed in accordance witlhe manufacturer’s instructions. Expansion tanks for
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systems designed to have an operatinggune in excess of 30 psi (207 kPa) shall

be constructed and certified in accordance with the ASME Boiler and Pressure
Vessel Code. The size of the tank shall be based on the capacity of the hot-water-
heating system. The minimum size of thektahall be determined in accordance
with the following equation wherelalecessary information is known:

Vi=(0.00041T — 0.0466) v
(R/Pr) — (P4Po) (Equation 10-1)

For SI:

Vi=(0.000738T — 0.03348)sV
(Po/Px) — (B/Po)

where:
Vi= Minimum volume of tanks (gallons) (L).
Vs=Volume of system, not including expansion tanks
(gallons) (L).

T= Average operating temperature (°F) (°C).
Pa= Atmospheric pressure (psi) (kPa).
Pr = Fill pressure (psi) (kPa).
Po= Maximum operating pressure (psi) (kPa).

Where all necessary infoation is not known, the mimum size of the tank
shall be determined from Table 1009.2.

TABLE 1009.2
CLOSED-TYPE EXPANSION TANK SIZING

SYSTEM TANK CAPACITIESIN GALLONS

VOLUME IN | Pressurized Nonpr essurized

GALLONS | Diaphragm Type | Type
100 9 15
200 17 30
300 25 45
400 33 60
500 42 75
1,000 83 150
2,000 165 300

For SI: 1 gallon = 3.795.L

1009.3 Open-type expansion tanks. Open-type expansionrtks shall be located
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not less than 4 feet (1219 mm) above highest heating element. The tank shall
be adequately sized for the hot water system. An overflow with a minimum
diameter of 1 inch (25 mm) shall be imlétd at the top of the tank. The overflow
shall discharge to the drainaggstem in accordance with thkimbing code

SECTION 1010
GAUGES

1010.1 Hot water boiler gauges. Every hot water boiler shall have a pressure
gauge and a temperature gauge, or a auatibn pressure and temperature gauge.
The gauges shall indicate the temperatumg pressure within the normal range of
the system’s operation.

1010.2 Steam boiler gauges. Every steam boiler shall have a water-gauge glass
and a pressure gauge. The pressure gsalak indicate the pressure within the
normal range of the system’s operation.

1010.2.1 Water-gauge glass. The gauge glass shall be installed so that the
midpoint is at the normal boiler water level.

SECTION 1011
TESTS

1011.1 Tests. Upon completion of the assembdwnd installation of boilers and
pressure vessels, acceptance testd $leaconducted in accordance with the
requirements of the “ASME Boiler nd Pressure Vessel Code” or the
manufacturer’s requirement@nd such tests shall bemoved. A copy of all test
documents along with all manufacturedata reports required by the “ASME
Boiler and Pressure Vessel Code” shall be submitted tiouiteing official.

1011.2 Test gauges. An indicating test gauge shdle connected directly to the
boiler or pressure vessel where it is bigito the operator throughout the duration
of the test. The pressureugge scale shall be graduatever a range of not less
than one and one-half times and not tgedhan four times the maximum test
pressure. Gauges utilized for testing slh&llcalibrated and certified by the test

operator.
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4101:2-11-01 Refrigeration.

[Comment: When a reference is made within this rule to a federal statutory
provision, an industry consensus standard, or any other technical publication, the
specific date and title of the publication as well as the name and address of the
promulgating agency are listed in rule 4101:2-15-01 of the Administrative Code.
The application of the referenced standards shall be limited and as prescribed in
section 102.5 of rule 4101:1-1-01 of the Administrative Code.]

SECTION 1101
GENERAL

1101.1 ScopeThis chapter shall govern thesilgn, installation, construction and
repair_of refrigeration systems th&bporize and liguefya fluid during the
refrigerating cycle. Refrigerant piping slgn and installation, including pressure
vessels and pressure relief devices,llsbanform to this code. Permanently
installed refrigerant storage systems atiter components shdile considered as
part of the refrigeration systetm which they are attached.

1101.2 Factory-built equipment and appliances.Listed and labeled self-
contained, factory-built equipment and apptias shall be testl in accordance
with UL 207, 412, 471 or 1995. Such equgmh and appliances are deemed to
meet the design, manufacture and facttegt requirements of this code if
installed in accordance with their [i3¢) and the manufacter’'s instructions.

1101.3 Protection. Any portion of a refrigeratiorsystem that is subject to
physical damage shall be protected in an approved manner.

1101.4 Water connectionWater supply and discharge connections associated
with refrigeration systems shall be made in accordance with this code and the
plumbing code.

1101.5 Fuel gas connectiorfuel gas devices, equipment and appliances used
with refrigeration systems shall be iaked in accordance with the International
Fuel Gas Code.

1101.6 GeneralRefrigeration systems shall comply with the requirements of this
code and, except as modified by tbhade, ASHRAE 15. Amwnia-refrigerating
systems shall comply with this codnd, except as modified by this code,
ASHRAE 15 and IIAR 2.

RB p(170946) pa(315226) d(672556) ra(523750) print date: 05/31/2017 2:28 PM
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1101.7 Maintenance.Mechanical refrigeration syains shall be maintained in
proper operating condition, free from accuntiolas of oil, dirt, waste, excessive
corrosion, other debris and leaks.

1101.8 Change in refrigerant type.The type of refrigerant in refrigeration
systems having a refrigerant circuit caining more than 220 pounds (99.8 kg) of
Group Al or 30 pounds (13.6 kqg) of anyhet group refrigerant shall not be
changed without prior notification to the code official and compliance with the
applicable code provisions for the new refrigerant type.

1101.9 Refrigerant discharge.Notification of refrigerant discharge shall be
provided in accordance with tffiee code.

1101.10 Locking access port capsRefrigerant circuit access ports located
outdoors shall be fitted with locking-type tamper-resistant caps or shall be
otherwise secured to prevent unauthorized access.
Exception: This section shall not apply tefrigerant circuit access ports on
equipment installed in controlled aresisch as on roofs with locked access
hatches or doors.

SECTION 1102
SYSTEM REQUIREMENTS

1102.1 General.The system classification, allowable refrigerants, maximum
guantity, enclosure requirements, looatilimitations, and field pressure test
requirements shall be determined as follows:

1. Determine the refrigeration systentiassification, in _accordance with
Section 1103.3.
Determine the refrigerant classifi@n in accordance with Section 1103.1.
Determine the maximum allowable quantity of refrigerant in accordance
with Section 1104, based on type of igérant, system classification and
occupancy.
Determine the system enclosure requirements in accordance with Section
1104.
Refrigeration equipment and appliance location and installation shall be
subject to the limitations of Chapter 3.
Nonfactory-tested, field-erectedq@pment and appliances shall be
pressure tested in accordance with Section 1108.

| N

|

|on

|©

1102.2 Refrigerants. The refrigerant shall be that which the equipment or
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appliance was designed tatilize or converted toutilize. Refrigerants not
identified in Table 1103.1 shdbe approved before use.

1102.2.1 Mixing. Refrigerants, including refrarant blends, with different
designations in ASHRAE 34 shall not be mixed in a system.
Exception: Addition of a second refrigerant is allowed where permitted
by the equipment or appliance manufmet to improve oil return at low
temperatures. The refrigerant and amount added shall be in accordance
with the manufacturer’s instructions.

1102.2.2 Purity. Refrigerants used in refrigeration systems shall be new,
recovered or reclaimed refrigerarits accordance ith Section 1102.2.2.1,
1102.2.2.2 or 1102.2.2.3. Where required by the equipment or appliance
owner or the code officiathe installer shall furnisa signed declaration that
the refrigerant used meets tleguirements of Section 1102.2.2.1, 1102.2.2.2
or 1102.2.2.3.
Exception: The refrigerant used shall meet the purity specifications set by
the manufacturer of the equipmentampliance in which such refrigerant
is used where such specificationg atifferent from that specified in
Sections 1102.2.2.1, 1102.2.2.2 and 1102.2.2.3.

1102.2.2.1New refrigerants. Refrigerants shall be of a purity level
specified by the equipment or appliance manufacturer.

1102.2.2.Recovered refrigerants. Refrigerants that are recovered
from refrigeration and air-conditiamjl systems shall not be reused in
other than the system from whichethwere recovered and in other
systems of the same owner. Recovered refrigerants shall be filtered
and dried before reuse. Recoveredigefiants that show clear signs of
contamination shall not be reusgaless reclaimed in accordance with
Section 1102.2.2.3.

1102.2.2.Reclaimed _refrigerants. Used refrigerants shall not be
reused in a different owner's eguoient or appliances unless tested
and found to meet the purity regeinents of ARl 700. Contaminated
refrigerants shall not be used ess reclaimed and found to meet the
purity requirements of ARI 700.

1102.3 Access port protectionRefrigerant access ports shall be protected in
accordance with Section 1101.10 wheneverigefant is added to or recovered
from refrigeration or air-conditioning systems.
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SECTION 1103
REFRIGERATION SYSTEM CLASSIFICATION

1103.1 Refrigerant classificationRefrigerants shall be classified in accordance

with ASHRAE 34 as listed in Table 1103.1.

1103.2 Occupancy classification.Locations of refrigerating systems are

described by occupancy classificationsittitonsider the ability of people to

respond to potential exposure to reframs. Where equipmeror appliances,

other than piping, are locateditside a building and wiith 20 feet (6096 mm) of

any building opening, such egquipment appliances shall be governed by the

occupancy classification of the buihdi. Occupancy classifations shall be

defined as follows:

1.

N

|

>

|on

|

Institutional occupancy is that parti of premises fromvhich occupants
cannot readily leave wibut the assistance ofhaetrs because they are
disabled, debilitated or confined.shitutional occupancies include, among
others, hospitals, nursing homes, asylums and spaces containing locked
cells.

Public assembly occupancy is thportion of premises where large
numbers of people congrate and from which occupants cannot quickly
vacate the space. Public assembbcupancies include, among others,
auditoriums, ballrooms, classroomgassenger depots, restaurants and
theaters.

Residential occupancy is that portion of premises that provides the
occupants with complete indament living fadities, including
permanent provisions for living, sl@eg, eating, cooking and sanitation.
Residential occupancies includeamong others, dormitories, hotels,
multiunit apartments and private residences.

Commercial occupancy is that portioh premises where people transact
business, receive personal seevior purchase food and other goods.
Commercial occupancies include, among others, office and professional
buildings, markets (but not large mantile occupancies) and work or
storage areas that do not quabis industrial occupancies.

Large mercantile occupancy is that portion of premises where more than
100 persons congregate on levels abovbebow street level to purchase
personal merchandise.

Industrial occupancy is that portion of premises that is not open to the
public, where access by authorized perderntrolled, and that is used

to manufacture, process or store gosdsh as chemicals, food, ice, meat

or petroleum.
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7. Mixed occupancy occurs where twar more occupancies are located
within the same building. Where each occupancy is isolated from the rest
of the building by tightwalls, floors and ceilingsand by self-closing
doors, the requirements for each occugasi@ll apply to its portion of the
building. Where the various occupaes are not so isolated, the
occupancy having the most stringeeguirements shall be the governing

occupancy.

1103.3 System classificatiorRefrigeration systems shall be classified according
to the degree of probability that refrigetdeaked from a failed connection, seal

or component could enter an occupiedaarThe distinction is based on the basic
design or location of the components.

1103.3.1 Low-probability systems. Double-indirect opn-spray systems,
indirect closed systems and indirect wehtlosed systems shall be classified
as low-probability systems, provided tladit refrigerant-containing piping and
fittings are isolated when the qudies in Table 1103.1 are exceeded.

1103.3.2 High-probability systems. Direct systems and indirect open-spray
systems shall be classified as high probability systems.
Exception: An indirect open-spray systeshall not be required to be
classified as a high-probability systeimthe pressure of the secondary
coolant is at all times (operating and standby) greater than the pressure of

the refrigerant.
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SECTION 1104
SYSTEM APPLICATION REQUIREMENTS

1104.1 GeneralThe refrigerant, occupancy and system classification cited in this
section shall be determined in accordance with Sections 1103.1, 1103.2 and
1103.3, respectively.

1104.2 Machinery room.Except as provided in Sections 1104.2.1 and 1104.2.2,
all components containing the refrigeranélstbe located either outdoors or in a
machinery room where the guantity of rgérant in an independent circuit of a
system exceeds the amounts shown in Table 1103.1. For refrigerant blends not
listed in Table 1103.1, the same requirensdall apply when the amount for any
blend component exceeds that indicdtedable 1103.1 for that component. This
requirement shall also apply when ttembined amount of the blend components
exceeds a limit of 69,100 parts per million (ppm) by volume. Machinery rooms
required by this section shall be consted and maintained in accordance with
Section 1105 for Group Al and B1 refmnts and in accordance with Sections
1105 and 1106 for Group A2, B2, A3 and B3 refrigerants.

Exceptions:

1. Machinery rooms are not required flisted equipment and appliances
containing not more than 6.6 pounds (3 kq) of refrigerant, regardless of the
refrigerant’s safety cladication, where installed in accordance with the
equipment’'s or appliance’s listing and the equipment or appliance
manufacturer’s instkation instructions.

Piping in conformance with Section 11&7allowed in other locations to
connect components installed in_achinery room with those installed
outdoors.

N

1104.2.1 Institutional occupancies.The amounts shown in Table 1103.1
shall be reduced by 50 percent for all areas of institutional occupancies except
kitchens, laboratories and mortuarieseThtal of all Group A2, B2, A3 and

B3 refrigerants shall not exceed®pounds (250 kq) inaewupied areas or
machinery rooms.

1104.2.2 Industrial occupancies and refrigerated roomsThis section
applies only to industl occupancies and refrigerated rooms for
manufacturing, food and beverage pregpian, meat cutting, other processes
and storage. Machinery rooms are metuired where all of the following
conditions are met:
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The space containing the mawodry is separated from other
occupancies by tight constiien with tight-fitting doors.

Access is restricted tmuthorized personnel.

The floor area per occuphis not less than D0square feet (9.3 In
where machinery is located on floor levels with exits more than 6.6
feet (2012 mm) above the ground. Whprevided with egress directly

to the outdoors or into approvdmliilding exits, the minimum floor
area shall not apply.

Refrigerant detectors are installed as required for machinery rooms in
accordance with Section 1105.3.

Surfaces having temperaturescesding 800°F(427°C) and open
flames are not present where anw@r A2, B2, A3 or B3 refrigerant

is used (see Section 1104.3.4).

All electrical equipment and apptiaes conform tdClass 1, Division

2, hazardous location classification requirements of NFPA 70 where
the quantity of any Group A2, B2, A8r B3 refrigerant, other than
ammonia, in a single independent circuit would exceed 25 percent of
the lower flammability limit (LFL) upon release to the space.

All refrigerant-containing parts in systems exceeding 100 horsepower
(hp) (74.6 kW) drive power, exceptaporators used for refrigeration

or dehumidification; condensers uded heating; control and pressure
relief valves for either; and connawi piping, shall be located either
outdoors or in a machinery room.

& N

|

|on

|

I~

1104.3 Refrigerant restrictions. Refrigerant applications, maximum guantities
and use shall be restricted in accordance with Sections 1104.3.1 through 1104.3.4.

1104.3.1 Air-conditioning for human comfort. In other than industrial
occupancies where the quantity insagle independent circuit does not
exceed the amount in Table 1103.1, Grodp B2 and B3 refrigerants shall
not be used in high-probability systems for air-conditioning for human
comfort.

1104.3.2 Nonindustrial occupancies.Group A2 and B2 refrigerants shall
not be used in high-probability systemhere the quantity of refrigerant in
any independent refrigerant circutixceeds the amount shown in Table
1104.3.2. Group A3 and B3 refrigerargball not be used except where
approved.
Exception: This section does not apply to laboratories where the floor
area per occupant is not léean 100 square feet (9.3m
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1104.3.3 All occupancies. The total of all Group A2, B2, A3 and B3

refrigerants other than R-717, amnmmnshall not exceed 1,100 pounds (499

ka) except where approved.

1104.3.4 Protection from refrigerant decomposition. Where any device

having an open flame or surface tearaiure greater thaB00°F (427°C) is

used in a room containing more than 6.6 pounds (3 kq) of refrigerant in a

single independent circuit, a hood and exhaust system shall be provided in

accordance with Section 510. Such exhaystem shall exhaust combustion

products to the outdoors.

Exception: A hood and exhaust system shadt be required where any of

the following apply:

1. The refrigerantis R-717, R-718 or R-744.

2. The combustion air is ducted from the outdoors in a manner that

prevents leaked refrigerant from being combusted.

3. A refrigerant detector is used tmptthe combustion in the event of a

refrigerant leak (see Sections 1105.3 and 1105.5).

TABLE 1104.3.2

MAXIMUM PERMISSIBLE QUANT

ITIES OF REFRIGERANTS

TYPE OF REFRIGERATION SYSTEM

MAXIMUM POUNDS FOR VARIOUS

OCCUPANCIES

Institutional Assembly Residential M
occupancies

Sealed absorption system 0 0 33 33
In exit access 0 0 Z Z
In adjacent outdoor locations = = = =

; 0 6.6 6.6 6.6
In other than exit access
Unit systems 0 0 6.6 6.6
In other than exit access = = == ==

For SlI: 1 pound = 0.454 kg.

1104.4 Volume calculationsVolume calculations shall be in accordance with

Sections 1104.4.1 through 1104.4.3.

1104.4.1 Noncommunicating spaces.Where the refrigerant-containing

parts of a system are located in one or more spaces that do not communicate

through permanent openings or HVAC ducts, the volume of the smallest,

enclosed occupied spacealiibe used to determine the permissible quantity of

refrigerant in the system.

1104.4.2 Communicating spaces.Where an evaporator or condenser is

located in an air duct system, the volume of the smallest, enclosed occupied
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space served by the duct system shall be used to determine the maximum
allowable quantity of refrigerant in the system.
Exception: If airflow to any enclosedpace cannot be reduced below one-
quarter of its maximum, the entispace served by the air duct system
shall be used to determine the maximum allowable quantity of refrigerant

in the system.

1104.4.3 Plenums. Where the space above a suspended ceiling is
continuous and part of the supply or return air plenum system, this space shall
be included in calculating thelume of the enclosed space.

SECTION 1105
MACHINERY ROOM, GENERAL REQUIREMENTS

1105.1 Design and construction.Machinery rooms shall be designed and
constructed in accordance with thglding code and this section.

1105.2 OpeningsDucts and air handlers in theaohinery room that operate at a
lower pressure than the room shall lealed to prevent any refrigerant leakage
from entering the airstream.

1105.3 Refrigerant detector.Refrigerant detectors in machinery rooms shall be
provided as required by Section 606.8 offihecode.

1105.4 Tests.Periodic tests of the mechanical ventilating system shall be
performed in accordance with manufaetts specifications and as required by
the code official.

1105.5 Fuel-burning appliancesFuel-burning appliancesnd equipment having
open flames and that use combustion air from the machinery room shall not be
installed in a machinery room.

Exceptions:

1. Where the refrigerant sarbon dioxide or water.

2. Fuel-burning appliances shall not beohibited in the same machinery
room _with refrigerant-containingequipment or appliances where
combustion air is ducted from outsittee machinery room and sealed in
such a manner as to prevent any refrigerant leakage from entering the
combustion chamber, or where a redrignt vapor detector is employed to
automatically shut off the combustion process in the event of refrigerant

leakage.
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1105.6 Ventilation. Machinery rooms _shall be meatfically ventilated to the

outdoors.
Exception: Where a refrigerating system Iscated outdoors more than 20
feet (6096 mm) from any building op@ai and is encloselly a penthouse,
lean-to_or other open structure, natuoa mechanical ventilation shall be
provided. Location of the openings shia#f based on the relative density of
the refrigerant to air. The free-apertwress section for theentilation of the
machinery room shall be not less than:

F='G (Equation 11-1)

ForS:F=0438 G

where:

F = The free opening area in square feel)(m

G = The mass of refrigerant in pounds (kg}the largest system, any part of
which is located in the machinery room.

1105.6.1 Discharge locationThe discharge of theraghall be to the outdoors
in_accordance with Chapter 5. Exhausinfr mechanical ventilation systems
shall be discharged not less thanf@ét (6096 mm) from a property line or
openings into buildings.

1105.6.2 Makeup air.Provisions shall be made for makeup air to replace that
being exhausted. Openings for makeupshaill be located to avoid intake of

exhaust air. Supply and exhaust ducts to the machinery room shall not serve

any other area, shall be constructedéoordance with Chapter 5 and shall be
covered with corrosion-resistant screen of not less thainch (6.4 mm)
mesh.

1105.6.3 Ventilation rate.For other than ammonia systems, the mechanical
ventilation systems shall be capable of exhausting the minimum quantity of
air_both at normal operating and emency conditions, as required by
Sections 1105.6.3.1 and 1105.6.3.2. The minmmequired ventilation rate

for ammonia shall be 30 air changes per hour in _accordance with IIAR2.
Multiple fans or multispeed fans dhbe allowed to produce the emergency
ventilation rate and to obtain adigced airflow for namal ventilation.

1105.6.3.1 Quantity—normal ventilation.During occupied conditions,
the mechanical ventilation systemshall exhaust the larger of the

following:




4101:2-11-01 15

1. Not less than 0.5 cfm pesquare foot (0.0025 ths « ) of
machinery room area or 20 cfm (0.00¥sh per person.

2. A volume required to limit the mm temperature rise to 18°F
(10°C) taking into account thembient heating effect of all
machinery in the room.

1105.6.3.2 Quantity—emergency conditionsUpon actuation of the
refrigerant detector required in @®n 1105.3, the mechanical ventilation
system shall exhaust air from the machinery room in the following

quantity:

0=100x G (Equation 11-2)

ForSI:Q=007x G

where:

Q = The airflow in cubic feet per minute {s).

G = The design mass of refrigerantgaunds (kq) in tl largest system,
any part of which is lodad in the machinery room.

1105.7 Termination of relief devicesPressure relief desgs, fusible plugs and

purge systems located within the machyneyom shall terminate outside of the
structure at a location not less than &6tf(4572 mm) aboviie adjoining grade

level and not less than 20 feet (60961) from any window, ventilation opening
or exit.

1105.8 Ammonia dischargePressure relief valves for ammonia systems shall
discharge in accordance with ASHRAE 15.

1105.9 Emergency pressure control systerRermanently installed refrigeration
systems containing more than 6.6 poundkd3 of flammable, toxic or highly
toxic refrigerant or ammonia shall h@ovided with an emergency pressure
control system in accordance with Section 606.10 ofitbe&ode.

SECTION 1106
MACHINERY ROOM, SPECIAL REQUIREMENTS

1106.1 General.Where required by Section 1104.2, the machinery room shall
meet the requirements ofighsection in addition tthe requirements of Section
1105.
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1106.2 Elevated temperature.There shall not be an open flame-producing
device or continuously operating hsuirface over 800°F (427°C) permanently
installed in the room.

1106.3 Ammonia room ventilation.Ventilation systems in ammonia machinery
rooms shall be operated continuously a W#entilation rate specified in Section
1105.6.3.

Exceptions:

1. Machinery rooms equipped with a vapietector that will automatically
start the ventilation system at thenti&tion rate specified in Section
1105.6.3, and that will actuate an alarnaatetection level not to exceed
1,000 ppm.

2. Machinery rooms conforming to th€lass 1, Division 2, hazardous
location classification iirements of NFPA 70.

1106.4 Flammable refrigerants Where refrigerants of Groups A2, A3, B2 and
B3 are used, the machinery room lsl@nform to the Giss 1, Division 2,
hazardous location classificatioequirements of NFPA 70.
Exception: Ammonia machinery rooms thateaprovided with ventilation in
accordance with Section 1106.3.

1106.5 Remote controls.Remote control of the mechanical equipment and
appliances located in ehmachinery room shall comply with Sections 1106.5.1
and 1106.5.2.

1106.5.1 Refrigeration _system emergency shutoffA clearly identified
switch of the break-glass type or wi#n approved tamper-resistant cover
shall provide off-only control of refrgrant compressors, refrigerant pumps,
and normally closed, automatic refrigeravalves located in the machinery
room. Additionally, this equipment shdle automatically shut off whenever
the refrigerant vapor concentrationtime machinery room exceeds the vapor
detector’s upper detection limit or 25rpent of the LEL, withever is lower.

1106.5.2 Ventilation systemA clearly identified switch of the break-glass
type or with an approved tamper gaint cover shall prvide on-only control
of the machinery room ventilation fans.

1106.6 Emergency signs and labelfkefrigeration units and systems shall be
provided with approved emergency signs, charts, and labels in accordance with
thefire code.
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SECTION 1107
REFRIGERANT PIPING

1107.1 General.The design of refrigerant piping shall be in accordance with
ASME B31.5. Refrigerant pipg shall be installed, testeshd placed in operation
in accordance with this chapter.

1107.2 Piping locationRefrigerant piping that crosses an open space that affords
passageway in any building shall be heds than 7 feet 3 inches (2210 mm)
above the floor unless the piping is |laxhtagainst the ceiling of such space.
Refrigerant piping shall not be placedany elevator, dumbwaiter or other shaft
containing a moving object or in any shtifat has openings toving quarters or

to means of egress. Refrigerant pipinglishat be installed in an enclosed public
stairway, stairway landmor means of egress.

1107.2.1 Piping in concrete floorsRefrigerant piping installed in concrete
floors shall be encased in pipe duclihe piping shallbe isolated and
supported to prevent damagindpration, stress and corrosion.

1107.2.2 Refrigerant penetrations.Refrigerant piping shall not penetrate
floors, ceilings or roofs.

Exceptions:

1. Penetrations connecting theskement and the first floor.

2. Penetrations connecting the top floor and a machinery penthouse or
roof installation.

3. Penetrations connecting adjacertofis served by the refrigeration
system.

4. Penetrations by piping in a directstggm where the refrigerant quantity
does not exceed Table 1103.1 for #eallest occupied space through
which the piping passes.

5. In other than industrial occupansiand where the refrigerant quantity

exceeds Table 1103.1 for the smallest space, penetrations for piping

that connects separate piecegafiipment that are either:

5.1 Enclosed by an approved gas-tidite-resistive duct or shaft with
openings to those floors servied the refrigeration system.

5.2l ocated on the exterior of the building where vented to the
outdoors or to the space served by the system and not used as an
air shaft, closed cotior similar space.

1107.3Pipe enclosuresRigid or flexible metal encleges or pipe ducts shall be
provided for soft, annealed copper tubimy aised for refrigerant piping erected




4101:2-11-01 18

on the premises and containing othian Group Al or B1 refrigerants.
Enclosures shall not be required for ceations between condensing units and the
nearest riser box(es), provided such @mtions do not exceed 6 feet (1829 mm)

in length.

1107.4Condensation.Refrigerating piping and fitiigs, brine piping and fittings
that, during normal operation, will reagh surface temperature below the dew
point of the surrounding ki and are located irspaces or areas where
condensation will cause a safety hazardthte building occupants, structure,
electrical equipment or any other equipmenappliances, shall be protected in an
approved manner to prevent such damage.

1107.5Materials for refrigera nt pipe and tubing. Piping materiad shall be as
set forth in Sections 1107.5.1 through 1107.5.5.

1107.5.1 Steel pipe.Carbon steel pipe with a wall thickness not less than
Schedule 80 shall be used for Group A3, B2 or B3 refrigerant liquid lines
for sizes 1.5 inches (38 mm) and d$lexa Carbon steel pipe with a wall
thickness not less than I&mdule 40 shall be used for Group Al or Bl
refrigerant liquid lines 6 inches (1%8m) and smaller, Group A2, A3, B2 or
B3 refrigerant liquid lines sizes 2 ineh (51 mm) through 6 inches (152 mm)
and all refrigerant suction and dischatmes 6 inches (152 mm) and smaller.
Type F steel pipe shall nte used for refrigerariines having an operating
temperature less than -20°F (-29°C).

1107.5.2 Copper and brass pipe.Standard iron-pipe size, copper and red
brass (not less than 80fpent copper) pipe shalboform to ASTM B 42 and
ASTM B 43.

1107.5.3 Copper tube. Copper tube used for refgrant piping erected on
the premises shall be seamless coppee tf Type ACR (hard or annealed)
complying with ASTM B 280. Where apoved, copper tube for refrigerant
piping erected on the premises shallskamless copper tube of Type K, L or
M (drawn or annealed) in accoradsnwith ASTM B 88.Annealed temper
copper tube shall not be used in simger than a 2-inch (51 mm) nominal
size. Mechanical joints sl not be used on anneal&smper copper tube in
sizes larger thafis-inch (22.2 mm) OD size.

1107.5.4 Copper tubing joints. Copper tubing joints &gl in refrigerating
systems containing Group A2, A3, B2 BB refrigerants shall be brazed.
Soldered joints shall not be usidsuch refrigerating systems.
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1107.5.5 Aluminum tube. Type 3003-0 aluminum tubing with high-
pressure fittings shall not be used witlethyl chloride and other refrigerants
known to attack aluminum.

1107.6Joints _and refrigerant-containing parts in_air_ducts. Joints and all
refrigerant-containing parts of a refrigersfisystem located in an air duct of an
air-conditioning system carrying conditiah&ir to and from human-occupied
space shall be constied to withstand, witout leakage, a pressuof 150 percent
of the higher of the design pressorepressure relief device setting.

1107.7Exposure of refrigerant pipe joints. Refrigerant pipe joints erected on
the premises shall be exposed for visumedpection prior to being covered or
enclosed.

1107.8Stop valves. Systems containing _more than 6.6 pounds (3 kg) of a

refrigerant in systems using positive-displacement compressors shall have stop

valves installed as follows:

At the inlet of each compress@ompressor unit or condensing unit.

At the discharge outlet of each comgsor, compressor unit or condensing

unit and of each liquid receiver.

Exceptions:

1. Systems that have a refrigerantmmout function capable of storing
the entire refrigerant charge anreceiver or heat exchanger.

2. Systems that are equipped witbrovisions for pumpout of the
refrigerant using either portable @ermanently installed recovery

equipment.
3. Self-contained systems.

N =

1107.8.1 Liquid receivers. Systems containing 100 pounds (45 kg) or more
of a refrigerant, other than systems utilizing nonpositive displacement
compressors, shall have stop valves, in addition to those required by Section
1107.8, on each inlet of each liquid receiv&iop valves shall not be required
on the inlet of a receiver in a condawgsiunit, nor on the inlet of a receiver
which is an integrabart of the condenser.

1107.8.2 Copper tubing. Stop valves used with sdhnealed copper tubing
or hard-drawn copper tubin@inch (22.2 mm) OD standard size or smaller
shall be securely mounted, independsitubing fasteimgs or supports.
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1107.8.3 ldentification. Stop valves shall be identified where their intended
purpose is not obvious. Numbers shall not be used to label the valves, unless a
key to the numbers is located near the valves.

SECTION 1108
FIELD TEST

1108.1 General Every refrigerant-comining part of every system that is erected
on the premises, except compressors, condensers, vessels, evaporators, safety
devices, pressure gauges and contrecimanisms that are listed and factory
tested, shall be tested and proved tigfier complete installation, and before
operation. Tests shall include both thagh- and low-pressure sides of each
system at not less than the lower oé tthesign pressures tie setting of the
pressure relief device(s). The designsgrges for testing shall be those listed on
the condensing unit, compressor or commpog unit nameplate, as required by
ASHRAE 15.

Exceptions:

1. Gas bulk storage tanks that ar®t permanently connected to a

refrigeration system.

2. Systems erected on the premises with copper tubing not excékdimzh
(15.8 mm) OD, with walthickness as required by ASHRAE 15, shall be
tested in accordanceith Section 1108.1, or byneans of refrigerant
charged into the system at the satutatgpor pressure of the refrigerant at
70°F (21°C) or higher.

Limited-charge systems equipped wélpressure relief device, erected on
the premises, shall be tested at aspure not less than one and one-half
times the pressure setting of thdiake device. If the equipment or
appliance has been tested by thehafacturer at onand one-half times
the design pressure, the test afegection on the premises shall be
conducted at the design pressure.

|

1108.1.1 Booster compressoiMVhere a compressor is used as a booster to
obtain an intermediate pressure and disgd®into the suctioside of another
compressor, the booster compressor shatidmsidered a part of the low side,
provided that it is protectduly a pressure relief device.

1108.1.2 Centrifugal/nonpositive displacement compressors.In_field-
testing systems using centrifugal or other nonpositive displacement
compressors, the entire system shalldresilered as the low-side pressure for
field test purposes.
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1108.2Test gasesTests shall be performed wiétm inert dried gas including, but
not limited to, nitrogen and carbon dioxidexygen, air, combustible gases and
mixtures containing suai@ases shall not be used.
Exception: The use of air is allowed to test R-717, ammonia, systems
provided that they are subsequently evacuated before charging with

refrigerant.

1108.3Test apparatus. The means used to build up the test pressure shall have
either a pressure-limiting device or a pressure-reducing device and a gauge on the
outlet side.

1108.4Declaration. A certificate of test shhlbe provided for all systems
containing 55 pounds (25 kqg) or more of igdrant. The certificate shall give the
name of the refrigerant and the field tpstssure applied to the high side and the
low side of the system. The certificationteét shall be signed by the installer and
shall be made part of the public record.

SECTION 1109
PERIODIC TESTING

1109.1 Testing required.The following emergency devices and systems shall be
periodically tested in accordance withe manufacturer’s instructions and as
required by the code official:

Treatment and flaring systems.

Valves and appurtenances necessary to the operation of emergency
refrigeration control boxes.

Fans and associated equipment intended to operate emergency pure
ventilation systems.

Detection and alarm systems.

N =
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4101:2-12-01 Hydronic piping.

[Comment: When a reference is made within this rule to a federal statutory
provision, an industry consensus standard, or any other technical publication, the
specific date and title of the publication as well as the name and address of the
promulgating agency are listed in rule 4101:2-15-01 of the Administrative Code.
The application of the referenced standards shall be limited and as prescribed in
section 102.5 of rule 4101:1-1-01 of the Administrative Code.]

SECTION 1201
SYSTEM REQUIREMENTS

1201.1 Scope. The provisions of this chapteshall govern the construction,
installation, alteratin and repair_of hydronic pipingystems. This chapter shall
apply to hydronic piping systems thateapart of heating, ventilation and air-
conditioning systems. Such piping systems shall include steam, hot water, chilled
water, steam condensate and ground sourgepuemp loop systems. Potable cold
and hot water distribution systems KHhae installed in _accordance with the
plumbing code.

1201.2 Sizing. Piping and piping system compenis for hydronic systems shall
be sized for the demand of the system.

1201.3 Standards. As an alternative to the grisions of Sections 1202 and 1203,
piping shall be designed, installedspected and tested in accordance with
ASME B31.9.

SECTION 1202
MATERIAL

1202.1 Piping. Piping material shall conform to the standards cited in this
section.
Exception: Embedded piping reqgulated by Section 1209.

1202.2 Used materials. Reused pipe, fittings, valves or other materials shall be
clean and free of foreign materials andlsbe approved by the code official for
reuse.

1202.3 Material rating. Materials shall be rated for the operating temperature
and pressure of the hydronic system. Materials shall be suitable for the type of

RB p(170946) pa(315226) d(672557) ra(523749) print date: 05/31/2017 2:29 PM
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fluid in the hydronic system.

1202.4 Piping materials standards. Hydronic pipe shall conform to the
standards listed in Table 1202.4. The exteoithe pipe shall be protected from
corrosion and degradation.

TABLE 1202.4
HYDRONIC PIPE

STANDARD (see
MATERIAL Chapter 15)

Acrylonitrile butadiene ASTM D 1527: ASTM F
styrene 5306

(ABS) plastic pipe

ASTM D 2846; ASTM F

Chlorinated polyvinyl chloride

I 441;
(CPVC) plastic pipe AST_,M F 442
Copper or copper-alloy pipe| ASTM B 42, ASTM B 43;
ASTM B 302

ASTM B 75; ASTM B 88;
ASTM B 135; ASTM B

Copper or copper-alloy tubg

(Type K, L or M)
Type K, LorM 251
Cross-linked polyethylene/
aluminum/cross-linked ASTM F 1281;
polyethylene (PEX-AL-PEX)| CSA CAN/CSA-B-137.10
pressure pipe
Cross-linked polyethylene . |
(PEX) tubin ASTM F 876; ASTM F 87}
Ductile iron pipe AWWA C115/A21.15;
Ductile iron pipg
AWWA C151/A21.51
Lead pipe FS WW-P-325B

Polyethylene/aluminum/polyeth
ylene (PE-AL-PE) pressure|

pipe
Polypropylene (PP) plastic pipe ASTM F 2389
Polyvinyl chloride (PVC) ASTM D 1785; ASTM D

ASTM F 1282; CSA
B137.9

plastic pipe 2241
Raised temperature ASTM F 2623: ASTM F
polyethylene 2769
(PE-RT) =
Steel pipe ASTM A 53; ASTM A 106
Steel tubing ASTM A 254

1202.5 Pipefittings. Hydronic pipe fittings shall bapproved for installation with
the piping materials to be installed, asdall conform to the respective pipe
standards or to the stamda listed in Table 1202.5.
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TABLE 1202.5

HYDRONI

C PIPE FITTINGS

MATERIAL

STANDARD (see Chapter 15)

Copper and copper alloy

ASME B16.15; ASME B16.18;
ASME B16.22; ASME B16.26;
PASTM F 1974; ASTM B16.24;
ASME B16.51

Ductile iron and gray iror

ANSI/AWWA C110/A21.10;

AWWA C153/A21.53; ASTM A 395

ASTM A 536; ASTM F 1476;
ASTM F 1548

Ductile iron ANSI/AWWA C153/A21.53
Gray iron ASTM A 126
Malleable iron ASME B16.3

PE-RT fittings

ASTM F 1807; ASTM F 2098;
ASTM F 2159; ASTM F 2735;
ASTM F 2769

ASTM F 877; ASTM F 1807;

PEX fittings ASTM F 2159
ASTM D 2466; ASTM D 2467,
Plastic ASTM F 438; ASTM F 439; ASTM
877; ASTM F 2389; ASTM F 2735
ASME B16.5; ASME B16.9;
ASME B16.11; ASME B16.28;
ASTM A 53; ASTM A 106; ASTM A
Steel 234; ASTM A 420; ASTM A 536;

ASTM A 395; ASTM F 1476; ASTN
F 1548

f

1202.6 Valves. Valves shall be constructed of materials that are compatible with

the type of piping material and fluids the system. Valves shall be rated for the

temperatures and pressures of theesgstin which the valves are installed.

1202.7 Flexible connectors, expansion and vibration compensators. Flexible

connectors, expansion and vibration cohttevices and fittings shall be of an

approved type.
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SECTION 1203
JOINTSAND CONNECTIONS

1203.1 Approval. Joints and connections shall be of an approved type. Joints and
connections shall be tight for tipeessure of the hydronic system.

1203.1.1 Joints between differ ent piping materials. Joints between different
piping materials shall be ma#éth approved adapter fittings.

1203.2 Preparation of pipe ends. Pipe shall be cut square, reamed and
chamfered, and shall be free of burrs abdtructions. Pipe endshall have full-
bore openings and shall not be undercut.

1203.3 Joint preparation and installation. Where required by Sections 1203.4
through 1203.14, the preparation and instiaitaof brazed, mechanical, soldered,
solvent-cemented, threaded and welded joints shall comply with Sections
1203.3.1 through 1203.3.8.

1203.3.1 Brazed joints. Joint surfaces shall beleaned. An approved flux
shall be applied where required. The jashall be brazed with a filler metal
conforming to AWS A5.8.

1203.3.2 Mechanical joints. Mechanical joints shall be installed in
accordance with the manufaogr’s instructions.

1203.3.3 Soldered joints. Joint surfaces shall be cleaned. A flux conforming
to ASTM B 813 shall be applied. The joishall be soldereavith a solder
conforming to ASTM B 32.

1203.3.4 Solvent-cemented joints. Joint surfaces shall be clean and free of
moisture. An approved primer shall bBpplied to CPVC and PVC pipe-joint
surfaces. Joints shall be made while the cement is wet. Solvent cement
conforming to the following standards shall be applied to all joint surfaces:

1. ASTM D 2235 for ABS joints.

2. ASTM F 493 for CPVC joints.

3. ASTM D 2564 for PVC joints.
CPVC joints shall be made in accordance with ASTM D 2846.

Exception: For CPVC pipe joint connectig, a primer is not required

where all of the following conditions apply:
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The solvent cement used is thpdrty certified as conforming to
ASTM F 493.

The solvent cement is yellow in color.

The solvent cement is used only for joinitginch (12.7 mm) through
2-inch (51 mm) diametdZPVC pipe and fittings.

The CPVC pipe and fittings ammanufactured in accordance with
ASTM D 2846.

=

& |~

>

1203.3.5 Threaded joints. Threads shall conforto ASME B1.20.1. Schedule
80 or heavier plastic pipe shall be threddvith dies specifically designed for
plastic pipe. Thread lubricant, pipefibicompound or tape shall be applied on
the male threads only and shall Bpproved for application on the piping
material.

1203.3.6 Welded joints. Joint surfaces shall be cleaned by an approved
procedure. Joints shall be welded with an approved filler metal.

1203.3.7 Grooved and shouldered mechanical joints. Grooved and
shouldered mechanical joints shatinform to the requimaents of ASTM F
1476 and shall be installed in accordand whe manufacturer’s instructions.

1203.3.8 Mechanically formed tee fittings. Mechanically extracted outlets
shall have a height not less than three times the thickness of the branch tube
wall.

1203.3.8.1 Full flow assurance. Branch tubes shall not restrict the flow in
the run tube. A dimple/depth stop shall be formed in the branch tube to
ensure that penetration into thmutlet is of the correct depth. For
inspection purposes, a second dimple shall be pldgedch (6.4 mm)
above the first dimple. Dimples dhbe aligned with the tube run.

1203.3.8.2 Brazed joints. Mechanically formed tee fittings shall be
brazed in accordance with Section 1203.3.1.

1203.4 ABS plastic pipe. Joints between ABS plastic pipe or fittings shall be
solvent-cemented or threadedhfis conforming to Section 1203.3.

1203.5 Brass pipe. Joints between brass pips fittings shall be brazed,
mechanical, threaded or weld@ihts conforming to Section 1203.3.

1203.6 Brass tubing. Joints between brass tubing fitings shall be brazed,
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mechanical or soldered joints conforming to Section 1203.3.

1203.7 Copper or copper-alloy pipe. Joints between copper or copper-alloy pipe
or_fittings shall be brazed, mechanical, soldered, threaded or welded joints
conforming to Section 1203.3.

1203.8 Copper_or_copper-alloy tubing. Joints between copper or_copper-alloy
tubing or fittings shall bérazed, mechanical or seladd joints conforming to
Section 1203.3, flared joints confomgi to Section 1203.8.1, push-fit joints
conforming to Section 1203.8.2 or press-type joints conforming to Section
1203.8.3.

1203.8.1 Flared joints. Flared joints shall be made by a tool designed for that
operation.

1203.8.2 Push-fit joints. Push-fit joints shall be installed in accordance with
the manufacturer’s instructions.

1203.8.3 Press joints. Press joints shall be installed in accordance with the
manufacturer’snstructions.

1203.9 CPVC plastic pipe. Joints between CPVC plaspipe or fittings shall be
solvent-cemented or threadedhis conforming to Section 1203.3.

1203.10 Polybutylene plastic pipe and tubing. Joints between polybutylene
plastic pipe and tubing or fittings dhdbe mechanical joints conforming to
Section 1203.3 or heatfusion jerconforming to Section 1203.10.1.

1203.10.1 Heat-fusion joints. Joints shall be of the socket-fusion or butt-
fusion type. Joint surfaces shall be cleam free of moisture. Joint surfaces
shall be heated to melt temperatured pined. The joint shall be undisturbed
until cool. Joints shall be made in accordance with ASTM D 3309.

1203.11 Cross-linked polyethylene (PEX) plastic tubing. Joints between cross-
linked polyethylene plastic tubing and fittings shall conform to Sections
1203.11.1 and 1203.11.2. Mechanical joint@sllstonform to Section 1203.3.

1203.11.1 Compression-type fittings. Where compression-type fittings
include inserts and ferrules or O-rindise fittings shall benstalled without
omitting the inserts and ferrules or O-rings.
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1203.11.2 Plastic-to-metal connections. Soldering on the metal portion of
the system shall be performed not less than 18 inches (457 mm) from a
plastic-to-metal adaptém the same water line.

1203.12 PV C plastic pipe. Joints between PVC plastic pipe and fittings shall be
solvent-cemented or threadedhfis conforming to Section 1203.3.

1203.13 Sted pipe. Joints between steel pipe orifiis shall be mechanical joints
that are made with an approved elastomeric seal, or shall be threaded or welded
joints conforming to Section 1203.3.

1203.14 Steel tubing. Joints between steel tubing or fittings shall be mechanical
or welded joints conforming to Section 1203.3.

1203.15 Polypropylene (PP) plastic. Joints between PP ptaspipe and fittings
shall comply with Sections 1203.15.1 and 1203.15.2.

1203.15.1 Heat-fusion joints. Heat-fusion joints fopolypropylene (PP) pipe
and tubing joints shall be installedtivsocket-type heat-fused polypropylene
fittings, electro-fusion polypropylendtfngs or by butt fusion. Joint surfaces
shall be clean and free from moistu The joint shalbe undisturbed until
cool. Joints shall be made in accordance with ASTM F 2389.

1203.15.2 Mechanical and compression Seeve joints. Mechanical and
compression sleeve joints shall bestalled in accordance with the
manufacturer’snstructions.

1203.16 Raised temperature polyethylene (PE-RT) plastic tubing. Joints
between raised temperature polyethylene tubing and fittings shall conform to
Sections 1203.16.1 and 1203.16.2. Mechanical joints shall conform to Section
1203.3.

1203.16.1 Compression-type fittings. Where compression-type fittings
include inserts and ferrules or O-ringlse fittings shall benstalled without
omitting the inserts and ferrules or O-rings.

1203.16.2 PE-RT-to-metal connections. Solder joints in a metal pipe shall
not occur within 18 inches (457 mm) of a transition from such metal pipe to

PE-RT pipe.

1203.17 Polyethylene/aluminum/polyethylene (PE-ALPE) pressure pipe.
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Joints between polyethylene/aluminum/ ymhylene pressure pipe and fittings
shall conform to Sections 1203.17.0da1203.17.2. Mechanical joints shall
comply with Section 1203.3.

1203.17.1 Compression-type fittings. Where compression-type fittings
include inserts and ferrules or O-rindise fittings shall benstalled without
omitting the inserts and ferrules or O-rings.

1203.17.2 PE-AL -PE-to-metal connections. Solder joints in a metal pipe
shall not occur within 18 inches (4%@m) of a transition from such metal
pipe to PE-AL-PE pipe.

1203.18 Cross-linked polyethylene/aluminum/cr osslinked polyethylene (PEX-
AL-PEX) pressure pipe. Joints between cross-linked
polyethylene/aluminum/cross-linked polyethylene pressure pipe and fittings shall
conform to Sections 1203.18.1 and 1203.18.2cvnical joints shall comply
with Section 1203.3.

1203.18.1 Compression-type fittings. Where compression-type fittings
include inserts and ferrules or O-ringlse fittings shall benstalled without
omitting the inserts and ferrules or O-rings.

1203.18.2 PEX-AL -PEX-to-metal connections. Solder joints in a metal pipe
shall not occur within 18 inches (4%@m) of a transition from such metal
pipe to PEX-AL-PEX pipe.

SECTION 1204
PIPE INSULATION

1204.1 Insulation characteristics. Pipe insulation installed in buildings shall
conform to the requirements difie applicable energy conservation standard
referenced in chapter 13 of the building code; shall be tested in accordance with
ASTM E 84 or UL 723, using the specimpreparation and mounting procedures
of ASTM E 2231; and shall have a maxim flame spread index of 25 and a
smoke-developed index not exceeding 456ulation installed in an air plenum
shall comply with Section 602.2.1.

Exception: The maximum flame spreaddex and smoke-developed index

shall not apply to one-, twgand three-family dwellings.

1204.2 Required thickness. Hydronic piping shall be insulated to the thickness
required bythe applicable enerqgy conservation standard referenced in chapter 13
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of the building code.

SECTION 1205
VALVES

1205.1 Where required. Shutoff valves shall bénstalled in_hydronic piping
systems in the locations indtea in Sections 1205.1.1 through 1205.1.6.

1205.1.1 Heat exchangers. Shutoff valves shall be installed on the supply and
return side of a heat exchanger.
Exception: Shutoff valves shall not beqeired where heat exchangers are
integral with a boiler; or are a cgonent of a manufagter’'s boiler and
heat exchanger packaged unit and are capable of being isolated from the
hydronic_system by the supply and retwalves required by Section
1005.1.

1205.1.2 Central systems. Shutoff valves shall be installed on the building
supply and return of a central utility system.

1205.1.3 Pressur e vessels. Shutoff valves shall be installed on the connection
to any pressure vessel.

1205.1.4 Pressur e-reducing valves. Shutoff valves shall be installed on both
sides of a pressure-reducing valve.

1205.1.5 Equipment and appliances. Shutoff valves shall be installed on
connections to mechanical equipmeantd appliances. This requirement does
not apply to components of a hydronicstm such as pumps, air separators,
metering devices and similar equipment.

1205.1.6 Expansion tanks. Shutoff valves shall be stalled at connections to
nondiaphragm-type expansion tanks.

1205.2 Reduced pressure. A pressure relief valve shall be installed on the low-
pressure side of a hydronic piping systévat has been reduced in pressure. The
relief valve shall be set at the maximypnessure of the system design. The valve
shall be installed in accordance with Section 1006.

SECTION 1206
PIPING INSTALLATION
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1206.1 General. Piping, valves, fitihgs and connections shall be installed in
accordance with the conditions of approval.

1206.2 System drain _down. Hydronic piping systems shall be designed and
installed to permit the system to beaihed. Where the system drains to the
plumbing drainage system, the installatslmall conform to the requirements of
the plumbing code.
Exception: The buried portions of systems embedded underground or under
floors.

1206.3 Protection of potable water. The potable water system shall be protected
from backflow in accordance with tipfumbing code.

1206.4 Pipe penetrations. Openings for pipe penetrations in walls, floors or
ceilings shall be larger than the pengtia pipe. Openings through concrete or
masonry building elements shall be skegvThe annular space surrounding pipe
penetrations shall be protected in accordance withuiheing code.

1206.5 Clearance to combustibles. A pipe in a hydronic ging system in which
the exterior temperature exceeds 25QPF1CC) shall have a minimum clearance
of 1 inch (25 mm) to combustible materials.

1206.6 Contact with building material. A hydronic piping system shall not be in
direct contact with building materials thediuse the piping material to degrade or
corrode, or that interfere witthe operation of the system.

1206.7 Water hammer. The flow velocity of the hydronic piping system shall be
controlled to reduce the pobsity of water hammer. Where a quick-closing valve
creates water hammer, an approved wadenther arrestor shall be installed. The
arrestor shall be located within a ramag specified by the manufacturer of the
quick-closing valve.

1206.8 Steam piping pitch. Steam piping shall be inskadl to drain to the boiler
or the steam trap. Steam systems shatl have drip pockets that reduce the
capacity of the steam piping.

1206.9 Strains and stresses. Piping shall be installed so as to prevent detrimental
strains and stresses in the pipe. Prowsishall be made to protect piping from
damage resulting from expansion, coati@n and structural settlement. Piping
shall be installed so as to avoid structural stresses or strains within building

components.
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1206.9.1 Flood hazard. Piping located in a flood hazard area shall be capable
of resisting hydrostatic and hydrodynanim@ads and stresses, including the
effects of buoyancy, during the ocoence of flooding to the design flood
elevation.

1206.10 Pipe support. Pipe shall be supported accordance with Section 305.

1206.11 Condensation. Provisions shall be made to prevent the formation of
condensation on the exterior of piping.

SECTION 1207
TRANSFER FLUID

1207.1 Flash point. The flash point of transferdid in a hydronic piping system
shall be not less than 50°F (28°C) above the maximum system operating

temperature.

1207.2 Makeup water. The transfer fluid shall beompatible with the makeup
water supplied to the system.

SECTION 1208
TESTS

1208.1 General. Hydronic piping systems shall be tested hydtasthy at one
and one-half times the maximum systersige pressure, but not less than 100 psi
(689 kPa). The duration of each tektll be not less than 15 minutes.

SECTION 1209
EMBEDDED PIPING

1209.1 Materials. Piping for heating panels dhae standard-weight steel pipe,
Type L copper tubing, polybutylene or other approved plastic pipe or tubing rated
at 100 psi (689 kPa) at 180°F (82°C).

1209.2 Pressurizing during installation. Piping to be embedded in concrete
shall be pressure testedor to pouring concrete. Ding pouring, the pipe shall
be maintained at the proposed operating pressure.

1209.3 Embedded joints. Joints of pipe or tubing that are embedded in a portion
of the building, such as concrete omgikr, shall be in accordance with the
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requirements of Sections 1209.3.1 through 1209.3.4.

1209.3.1 Stedl pipe joints. Steel pipe shall be welded by electrical arc or
oxygen/acetylene method.

1209.3.2 Copper tubing joints. Copper tubing shall be joined by brazing
complying with Section 1203.3.1.

1209.3.3 Polybutylene joints. Polybutylene pipe and tubing shall be installed
in _continuous lengths or shall be joined by heat fusion in accordance with
Section 1203.10.1.

1209.3.4 Polyethylene of raised temperature (PE-RT) joints. PE-RT tubing
shall be installed in continuous lengtbr shall be joined by hydronic fittings
listed in Table 1202.5.

1209.4 Not embedded related piping. Joints of other piping in cavities or
running exposed shall be joined by approved methods in accordance with
manufacturer’s installation instructioasd related sections of this code.

1209.5 Thermal barrier required. Radiant floor heating systems shall be
provided with a thermal barrier iaccordance with Sections 1209.5.1 through
1209.5.4.
Exception: Insulation shall not be requirad engineered systems where it
can be demonstrated that the insulatvih decrease the efficiency or have a
negative effect othe installation.

1209.5.1 Slab-on-grade installation. Radiant piping utiked in slab-on-grade
applications shall be provided withsimating materials installed beneath the
piping having a minimum R-value of 5.

1209.5.2 Suspended floor installation. In suspended floor applications,
insulation shall be installed in the joist bay cavity serving the heating space
above and shall consist of magdsi having a minimum R-value of 11.

1209.5.3 Thermal break required. A thermal break shall be provided
consisting of asphalt expansion joint materials or similar insulating materials
at a point where a heated slab meatfoundation wall opther conductive
slab.

1209.5.4 Thermal barrier material marking. Insulating materials utilized in
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thermal barriers shall be installed sublat the manufactar’'s R-value mark
is readily observdb upon inspection.

SECTION 1210
PLASTIC PIPE GROUND-SOURCE HEAT PUMP LOOP SYSTEMS

1210.1 Ground-source heat pump-loop water piping. Ground-source heat
pump ground-loop piping antubing material for water-based systems shall
conform to the standard@#ed in this section.

1210.2 Used materials. Reused pipe, fittings, vadg, and other materials shall
not be permitted in ground-source heat pump loop systems.

1210.3 Material rating. Pipe and tubing shall be rated for the operating
temperature and pressure of the ground-source heat pump loop system. Fittings
shall be suitable for the pressuspplications and recommended by the
manufacturer for installation with thepga and tubing material installed. Where
used underground, materials st suitable for burial.

1210.4 Piping and tubing materials standards. Ground-source heat pump
ground-loop pipe and tubirghall conform to the standards listed in Table 1210.4.

1210.5 Fittings. Ground-source heat pump pipe fittings shall be approved for
installation with the piping materials tbe installed, shall conform to the
standards listed in Table10.5 and, if installed undemmd, shall be suitable for
burial.

1210.6 Joints. Joints and connections shall bEan approved type. Joints and
connections shall be tighHbr the pressure of ¢éhground-source loop system.
Joints used underground shall be approved for buried applications.




TABLE 1210.4

GROUND-SOURCE LOOP PIPE

MATERIAL

STANDARD (see Chapter 15)

Chlorinated polyvinyl chloride (CPVC)

ASTM D 2846; ASTM F 441; ASTM F 442

Cross-linked polyethylene (PEX)

ASTM F 876; ASTM F 877; CSA B137.5

(PE-AL-PE)

pressure

ASTM F 1282; CSA B137.9

Polyethylene/aluminum/polyejtene
pipe

High-density polyethylene (HDPE)

ASTM D 2737; ASTM D 3035ASTM F 714; AWWA C901,
CSA B137.1; CSA C448; NSF 358-1

Polypropylene (PP-R)

ASTM F 2389; CSA B137.11

Polyvinyl chloride (PVC)

ASTM D 1785; ASTM D 2241

Raised temperature polyethylene (PE-RT)

ASTM F 2623

TABLE 1210.5

GROUND-SOURCE LOOP PIPE FITTINGS

PIPE MATERIAL

STANDARD (see Chapter 15)

Chlorinated polyvinyl chloride (CPVC)

ASTM D 2846; ASTM F 437; ASTMF 438; ASTM F 439; CSA B137.6

ASTM F 877; ASTM F 1807; ASTM F 1960; ASTM F 2080; ASTM F 2159;

Cross-linked polyethylene (PEX)

ASTM F 2434; CSA B137.5

Polyethylene/aluminum/pgéthylene (PE-AL-PE)

ASTM F 1282; ASTM F 2434; CSA B137.9

High Density Polyethylene (HDPE)

ASTM D 2683; ASTM D 3261; ASTM F 1055; CSA B137.1; CSA C448; NSF 35

B

Polypropylene (PP-R)

ASTM F 2389; CSA B137.11

Polyvinyl chloride (PVC)

ASTM D 2464; ASTM D 2466; ASTM D 2467; CSA B137.2; CSA B137.3

Raised temperature polyethylene (PE-RT)

ASTM D 3261; ASTM F 1807; ASTM F 2159; CSA B137.1

1210.6.1 Joints between differ ent piping materials. Joints between different

piping materials shall be madeatlwvapproved transition fittings.

1210.6.2 Prepar ation of pipe ends. Pipe shall be cut square, be reamed, and

be free of burrs and obstruction€PVC, PE, and PVC pipe shall be

chamfered. Pipe ends shall have fubkke openings and shall not be undercut.

1210.6.3 Joint preparation and installation. Where required by Sections

1210.6.4 through 1210.6.6, the preparation asthllation of mechanical and

thermoplastic-welded joints shall comply with Sections 1210.6.3.1 and

1210.6.3.2.

1210.6.3.1 Mechanical joints. Mechanical joints shall be installed in

accordance with the manufapgr’s instructions.

1
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1210.6.3.2 Thermoplastic-welded joints. Joint surfaces for
thermoplastic-welded joints shall lmdeaned by an approved procedure.
Joints shall be welded in accordandéhvthe manufacturer’s instructions.

1210.6.4 CPVC plastic pipe. Joints between CPVC plastic pipe or fittings
shall be solvent-cemented or threagsdts complying with Section 1203.3.

1210.6.5 Cross-linked polyethylene (PEX) plastic tubing. Joints between
cross-linked polyethylene plastic _tubing and fittings shall _comply with
Sections 1210.6.5.1 and 1210.6.5.2. Mechanjomits shall comply with
Section 1210.6.3.

1210.6.5.1 Compression-type fittings. Where compression-type fittings
include inserts and ferrules or Qws, the fittings shall be installed
without omitting the inserts and ferrules or O-rings.

1210.6.5.2 Plastic-to-metal connections. Soldering on the metal portion
of the system shall be performed feds than 18 inches (457 mm) from a
plastic-to-metal adaptém the same water line.

1210.6.6 Polyethylene plastic pipe and tubing for ground-source heat
pump loop systems. Joints between polyethylemdastic pipe and tubing or
fittings for ground-source heat pump loos®yms shall be heat fusion joints
complying with Section 1210.6.6.1, elaftision joints complying with
Section 1210.6.6.2, or stab-type ingattijoints complying with Section
1210.6.6.3.

1210.6.6.1 Heat-fusion joints. Joints shall be of the socket-fusion, saddle-
fusion or butt-fusion type, joined in accordance with ASTM D 2657. Joint
surfaces shall be clean and free fromoisture. Joint surfaces shall be
heated to melt temperatures anthé¢al. The joint shll be undisturbed
until cool. Fittings shall be manufaced in accordance with ASTM D
2683 or ASTM D 3261.

1210.6.6.2 Electrofusion joints. Joints shall be of the electrofusion type.
Joint surfaces shall be clean and fireen moisture, and scoured to expose
virgin resin. Joint surfaces shall heated to melt temperatures for the
period of time specified by the mafacturer. The joint shall be
undisturbed until cool. Fittings shdle manufactured in accordance with
ASTM F 1055.
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1210.6.6.3 Stab-typeinsert fittings. Joint surfaces shall be clean and free
from moisture. Pipe ends shall be chamfered and inserted into the fittings
to full depth. Fittings shall be mafactured in accordance with ASTM F
1924.

1210.6.7 Polypropylene (PP) plastic. Joints between PP plastic pipe and
fittings shall comply with Sections 1210.6.7.1 and 1210.6.7.2.

1210.6.7.1 Heat-fusion joints. Heat-fusion joints for polypropylene (PP)
pipe and tubing joints shall be installed with socket-type heat-fused
polypropylene fittings, electrofusiopolypropylene fittings or by butt
fusion. Joint surfaces shall be cleam dree from moisture. The joint shall
be undisturbed until cool. Joints shiaé made in accordance with ASTM

F 2389.

1210.6.7.2 Mechanical and compression sleeve joints. Mechanical and
compression sleeve joints shall lmestalled in accordance with the
manufacturer’snstructions.

1210.6.8 Raised temperature polyethylene (PE-RT) plastic tubing. Joints

between raised temperature polyethyler®ng and fittings shall comply with
Sections 1210.6.8.1 and 1210.6.8.2. Mechanjomits shall comply with
Section 1210.6.3.

1210.6.8.1 Compression-type fittings. Where compression-type fittings
include inserts and ferrules or Qws, the fittings shall be installed
without omitting the inserts and ferrules or O-rings.

1210.6.8.2 PE-RT-to-metal connections. Solder joints in a metal pipe
shall not occur within 18 inches (457m) of a transition from such metal
pipe to PE-RT pipe.

1210.6.9 PV C plastic pipe. Joints between PVC plastic pipe and fittings shall
be solvent-cemented or threaded joints comply with Section 1203.3.

1210.7 Shutoff valves. Shutoff valves shall be stalled in ground-source loop
piping systems in the locations indicated in Sections 1210.7.1 through 1210.7.7.

1210.7.1 Heat exchanger s. Shutoff valves shall be installed on the supply and
return side of a heat exchanger.
Exception: Shutoff valves shall not begeired where heat exchangers are
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integral with a boiler or are a caonent of a manufacturer’s boiler and
heat exchanger packaged unit and are capable of being isolated from the
hydronic_system by the supply and retwalves required by Section
1005.1.

1210.7.2 Central systems. Shutoff valves shall be installed on the building
supply and return of a central utility system.

1210.7.3 Pressur e vessals. Shutoff valves shall be installed on the connection
to any pressure vessel.

1210.7.4 Pressur e-reducing valves. Shutoff valves shall be installed on both
sides of a pressure-reducing valve.

1210.7.5 Equipment _and appliances. Shutoff valves shall be installed on
connections to mechanical equipmantd appliances. This requirement does
not apply to components of a ground-s@utoop system such as pumps, air
separators, metering devices, and similar equipment.

1210.7.6 Expansion tanks. Shutoff valves shall be stalled at connections to
nondiaphragm-type expansion tanks.

1210.7.7 Reduced pressure. A pressure relief valve shall be installed on the
low-pressure side of &ydronic piping system that has been reduced in
pressure. The relief valve shall be aethe maximum pressure of the system
design. The valve shall be indéal in accordance with Section 1006.

1210.8 Installation. Piping, valves, fittings, and connections shall be installed in
accordance with the conditions of approval.

1210.8.1 Protection of potable water. Where ground-source heat pump
ground-loop systems have a connectiom fmotable water supply, the potable
water system shall be protectedrfr backflow in accordance with the
plumbing code.

1210.8.2 Pipe penetrations. Openings for pipe penetrations in walls, floors
and ceilings shall be larger thanetipenetrating pipe. Openings through
concrete or masonry building elememstsall be sleeved. The annular space
surrounding _pipe penetrations shall peotected in acadance with the

building code.
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1210.8.3 Clearance from combustibles. A pipe in_a ground-source heat
pump piping system having an extgrsurface temperature exceeding 250°F
(121°C) shall have a minimum cleararad€el inch (25 mm) from combustible
materials.

1210.8.4 Contact with building material. A ground-source heat pump
ground-loop piping system shall not be direct contact with building
materials that cause the piping or fittimgterial to degrade or corrode, or that
interfere with the operation of the system.

1210.8.5 Strains and stresses. Piping shall be installed so as to prevent
detrimental strains and stresses in thepProvisions shall be made to protect
piping from damage resulting fromx@ansion, contraction and structural
settlement. Piping shall be installed sd@avoid structural stresses or strains
within building components.

1210.8.6 Flood hazard. Piping located in a flood hazard area shall be capable
of resisting hydrostatic and hydrodynani@ds and stresses, including the
effects of buoyancy, during the ocoence of flooding to the design flood
elevation.

1210.8.7 Pipe support. Pipe shall be supported in accordance with Section
305.

1210.8.8 Velocities. Ground-source heat pumpognd-loop systems shall be
designed so that the flowelocities do not exceed the maximum flow velocity
recommended by the pipe and fittings manufacturer and shall be controlled to
reduce the possibility of water hammer.

1210.8.9 Labeling and marking. Ground-source heat pump ground-loop
system piping shall be marked with tapgetal tags or other method where it
enters a building indicating “GROUND-SOURCE HEAT PUMP LOOP
SYSTEM.” The marking shall indicateny antifreeze used in the system by
name and concentration.

1210.8.10 Chemical compatibility. Antifreeze and other nerials used in the
system shall be chemically compatible with the pipe, tubing, fittings, and
mechanical systems.

1210.9 Makeup water. The transfer fluid shall beompatible with the makeup
water supplied to the system.
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1210.10 Tests. Before connection header treeshare backfilled, the assembled
loop system shall be pressure tested with water at 100 psi (689 kPa) for 15
minutes, in which time there shall not bleserved leaks. Flow and pressure loss
testing shall be performed and the actual flow rates and pressure drops shall be
compared to the calculated design valuésactual flow rateor pressure drop
values differ from calculated design values by more than 10 percent, the cause
shall be identified and corrective action taken.

1210.11 Embedded piping. Ground-source heat punggound-loop piping to be
embedded in concrete shall be presdasted prior to poung concrete. During
pouring, the pipe shall bmaintained at the proposed operating pressure.
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4101:2-13-01 Fud oil piping and stor age.

[Comment: When a reference is madeghin this rule to a federal statutory
provision, an industry consensus stardiasr any other tedfical publication, the
specific date and title of ¢ghpublication as well athe name and address of the
promulgating agency are listed in ruf101:2-15-01 of the Admistrative Code.
The application of the referenced standastigll be limited and as prescribed in
section 102.5 of rule 4101:1-1-@f the Administrative Code.]

SECTION 1301
GENERAL

1301.1 Scope. This chapter shall govern thesifgn, installation, construction and
repair of fuel-oiland diesel oiktorage and piping systeragpplying and piped to
building service equipmentThe storage of fuel oil and flammable and
combustible liguidsnot associated with blgiing service equipmerghall be in
accordance with Chapte& and 57 of thdire code and enforced by the fire
official.

1301.2 Storage and piping systems. Fuel-oil and diesel oilstorage systems
supplying and piped to building service equipmshall comply with Section
1308 Fuel-oiland diesel oibiping systems shall comply with the requirements of

this chapter

1301.3 Fuel type. An appliance shall be designed for use with the type of fuel to
which it will be connected. Such appli@nshall not be converted from the fuel
specified on the rating plate for usdtiwa different fuel without securing
reapproval from the code official.

1301.4 Fud tanks, piping and valves. The tank, piping and valves for appliances
burning oil shall be installed in accordangih the requirements of this chapter.

Where an oil burner is served by a tanky @art of which is above the level of

the burner inlet connection and where thel Bupply line is taken from the top of

the tank, an approved antisiphon valveotiter siphon-breaking device shall be
installed in lieu of the shutoff valve.

1301.5 Tanks abandoned or removed. All exterior above-grde fill piping shall
be removed when tanks are abandoned or removed. Tank abandonment and
removal shall be in accordemwith Section 5704.2.13 of tffiee code

RB p(170946) pa(315226) d(672558) ra(523748) print date: 05/31/2017 2:30 PM
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SECTION 1302
MATERIAL

1302.1 General. Piping materials shall conform to the standards cited in this
section.

1302.2 Rated for system. All materials shall be rated for the operating
temperatures and pressures of the systathshall be compatiblith the type of

liquid.

1302.3 Pipe standards. Fuel oil pipe shall complywith one of the standards
listed in Table 1302.3.

1302.4 Nonmetallic pipe. Nonmetallic pipe shall be listed and labeled as being
acceptable for the intended application for flammable and combustible liquids.
Nonmetallic pipe shall be installed only outside, underground.

1302.5 Fittings and valves. Fittings and valves shiée approved for the piping
systems, and shall be compatible with, or shall be of the same material as, the pipe

or tubing.

1302.6 Bending of pipe. Pipe shall be approved for bending. Pipe bends shall be
made with approved equipment. ThHrend shall not exceed the structural
limitations of the pipe.

TABLE 1302.3
FUEL OIL PIPING
STANDARD
(see Chapter 15)

. ASTM B 42; ASTM B 43;
Copper or copper-alloy pipe ASTM B 302

MATERIAL

Copper or copper-alloy tubing] ASTM B 75; ASTM B 88;

(Type K, L or M) ASTM B 280

Labeled pipe (See Section 1302.4)
Nonmetallic pipe ASTM D 2996

Steel pipe ASTM A 53; ASTM A 106
Steel tubing ASTM A 254; ASTM A 539

1302.7 Pumps. Pumps that are not part of an appliance shall be of a positive-
displacement type. The pump shall autonaly shut off the supply when not in
operation. Pumps shall be listed dalbeled in accordance with UL 343.

1302.8 Flexible connectors and hoses. Flexible connectors and hoses shall be
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listed and labeled in accordance with UL 536.

SECTION 1303
JOINTSAND CONNECTIONS

1303.1 Approval. Joints and connections shall be approved and of a type
approved for fuel-oil piping systems. Haded joints and connections shall be
made tight with suitable lubricant pipe compound. Unions requiring gaskets or
packings, right or left couplings, arsveat fittings employing solder having a
melting point of less than 1,000°F (538°C) sinak be used in blines. Cast-iron
fittings shall not be used. Joints and connections shall be tight for the pressure
required by test.

1303.1.1 Joints between different piping materials. Joints between different
piping materials shall be made withpaoved adapter fittos. Joints between
different metallic piping materials ahh be made withapproved dielectric
fittings or brass converter fittings.

1303.2 Preparation of pipe ends. Pipe shall be cut square, reamed and
chamfered and be free from all burrs afbtructions. Pipe ends shall have full-
bore openings and shall not be undercut.

1303.3 Joint preparation and installation. Where required by Sections 1303.4
through 1303.10, the preparation and instiaifaof brazed, mechanical, threaded
and welded joints shall complyith Sections 1303.3.1 through 1303.3.4.

1303.3.1 Brazed joints. All joint surfaces shall beleaned. An approved flux
shall be applied where required. The joigtgll be brazed with a filler metal
conforming to AWS A5.8.

1303.3.2 Mechanical joints. Mechanical joints shall be installed in
accordance with the manufacturer’'s instions. Press connect joints shall
conform to one of the standards listed in Table 1302.3.

1303.3.3 Threaded joints. Threads shall conform to ASME B1.20.1. Pipe-
joint compound or tape shall bpplied on the male threads only.

1303.3.4 Welded joints. All joint surfaces shall be cleaned by an approved
procedure. The joint shall be weldlwith an approved filler metal.

1303.4 Brass pipe. Joints between brass pipsr fittings shall be brazed,
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mechanical, threaded or weld@ihts complying with Section 1303.3.

1303.5 Brass tubing. Joints between brass tubing fatings shall be brazed or
mechanical joints complying with Section 1303.3.

1303.6 Copper or copper-alloy pipe. Joints between copper or copper-alloy pipe
or fittings shall be brazed, mechanical, threaded or welded joints complying with
Section 1303.3.

1303.7 Copper_or_copper-alloy tubing. Joints between g@per or copper-alloy
tubing or fittings shall be brazed oreghanical joints complying with Section
1303.3 or flared joints. Flared joints dhbhe made by a tool designed for that

operation.

1303.8 Nonmetallic pipe. Joints between nonmetallic pipe or fittings shall be
installed in accordance witiihe manufacturer’s instructions for the labeled pipe

and fittings.

1303.9 Steel pipe. Joints between steel pipe or fittings shall be threaded or
welded joints complying with Secin 1303.3 or mechanical joints complying
with Section 1303.9.1.

1303.9.1 Mechanical joints. Joints shall be nue with an approved
elastomeric seal. Mechanical joints khme installed in accordance with the
manufacturer’s instructions. Mechanicglints shall be installed outside,
underground, unless otherwise approved.

1303.10 Steel tubing. Joints between steel tubing or fittings shall be mechanical
or welded joints complying with Section 1303.3.

1303.11 Piping protection. Proper allowance shalbe made for expansion,
contraction, jarring andvibration. Piping other #n tubing, connected to
underground tanks, except straight fill lines and tediswehall be provided with

flexible connectors, or otherwise arradg® permit the tanks to settle without
impairing the tightness of the piping connections.

SECTION 1304
PIPING SUPPORT

1304.1 General. Pipe supports shall be atcordance with Section 305.
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SECTION 1305
FUEL OIL SYSTEM INSTALLATION

1305.1 Size. The fuel oil system shall be sized for the maximum capacity of fuel
oil required. The minimum size of a supply line shalflénch (9.5 mm) inside
diameter nominal pipe of/s-inch (9.5 mm) outside diameter tubing. The
minimum size of a return line shall B-inch (6.4 mm) inside diameter nominal
pipe or %1e-inch (7.9 mm) outside diametéubing. Copper tubing shall have
0.035-inch (0.9 mm) nominal and 0.032in®8 mm) minimum wall thickness.

1305.2 Protection of pipe, equipment and appliances. Fuel oil pipe, equipment
and appliances shall be protected from physical damage.

1305.2.1 Flood hazard. Fuel oil pipe, equipment and appliances located in
flood hazard areas shall be |locatdmwe the elevation required by Section
1612 of thebuilding codefor utilities and attendant equipment or shall be
capable of resistinghydrostatic and hydrodynamic loads and stresses,
including the effects of buoyancy, duy the occurrence of flooding up to
such elevation.

1305.3 Supply piping. Supply piping shall connect the top of thduel oil tank.
Fuel oil shall be supplied by a traesfpump or automatic pump or by other
approved means.
Exception: This section shall not apply timside or aboveground fuel oil
tanks.

1305.4 Return piping. Return piping shall connect the top of the fuel oil tank.
Valves shall not be installed on return piping.

1305.5 System pressure. The system shall be designed for the maximum pressure
required by the fuel-oil-burng appliance. Air or other gas shall not be used to
pressurize tanks.

1305.6 Fill piping. A fill pipe shall terminate outside of a building at a point not
less than 2 feet (610 mm) from any builgliopening at the same or lower level. A

fill pipe shall terminate in a manner dgsed to minimize spilling when the filling
hose is disconnected. Fill opening shall be equipped with a tight metal cover
designed to discourage tampering.

1305.7 Vent piping. Liquid fuel vent pipes shall iminate outside of buildings at
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a point not less than 2 fe@@10 mm) measured verticalbr horizontally from any
building opening. Outer ends of vent pigd®ll terminate in &veatherproof vent
cap or fitting or be provided with weatherproof hood. Vent caps shall have a
minimum free open area equal to the cresstional area othe vent pipe and
shall not employ screensnér than No. 4 mesh. Vent pipes shall terminate
sufficiently above the ground tavoid being obstructed thi snow or ice. Vent
pipes from tanks containing heaters Icl@ extended to a location where oil
vapors discharging from the vent will beadily diffused. If the static head with a
vent pipe filled with oil exceeds 10 pounds per square inch (psi) (69 kPa), the tank
shall be designed for the maximum static head that will be imposed.

Liquid fuel vent pipes shianot be cross connectedittv fill pipes, lines from
burners or overflow lines from auxiliary tanks.

SECTION 1306
OIL GAUGING

1306.1 L evel indication. Tanks in which a constantl&vel is not maintained by
an automatic pump shall be equipped veitmethod of determing the oil level.

1306.2 Test wells. Test wells shall not be inskatl inside buildings. For outside
service, test wells shall be equipped with a tight metal cover designed to
discourage tampering.

1306.3 Inside tanks. The gauging of inside tanksy means of measuring sticks
shall not be permitted. An inside tank pmsd with fill and vent pipes shall be
provided with a device to indicate eitheswally or audibly at the fill point when
the oil in the tank has reached a predetermined safe level.

1306.4 Gauging devices. Gauging devices such as liguid level indicators or
signals shall be designed and installed sb ol vapor will notbe discharged into

a building from the liguid fuel supply s¥sh. Liquid-level indicating gauges shall
comply with UL 180.

1306.5 Gauge glass. A tank used in conméion with any oil burner shall not be
equipped with a glass gauge or any gawtpch, when broken, will permit the
escape of oil from the tank.

SECTION 1307
FUEL OIL VALVES
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1307.1 Building shutoff. A shutoff valve shall be stalled on the fuel-oil supply

line at the entrance to the building. bsior above-ground tanks are permitted to
have valves installed at the tank. Théveashall be capable of stopping the flow

of fuel oil to the building or to the appliance served where the valve is installed at
a tank inside the building. Vadg shall comply with UL 842.

1307.2 Appliance shutoff. A shutoff valve shall be installed at the connection to
each appliance where more than one fuel-oil-burning appliance is installed.

1307.3 Pump relief valve. A relief valve shall be installed on the pump discharge
line where a valve is located downstreanthef pump and the pump is capable of
exceeding the pressure limitations of the fuel oil system.

1307.4 Fud-oil heater relief valve. A relief valve shall be installed on the
discharge line of fuelibheating appliances.

1307.5 Relief valve operation. The relief valve shall discharge fuel oil when the
pressure exceeds the limitations of thetesgn. The discharge line shall connect to
the fuel oil tank.

SECTION 1308
FUEL OIL AND DIESEL OIL STORAGE

1308.1 Fuel oil and diesal oil storage systems. Fuel oil and diesel oil storage
systems supplying and piped to buildsegvice equipment, including emergency
and standby generators, shall be idkd in accordance with one of the

following:

NFPA 30;

NFPA 31 for fuel-oil burmg heating appliances;

NFPA 37 for diesel-oil burning stationary combustion engines; or
Sections 1308.2 to 1308.4, as applicable.

EalliSd Nl

1308.2 Fuel oil and diesel oil storage in outside, above-ground tanks. Where
connected to a fuel oil atiesel oil piping system, the maximum amount of fuel oil
or diesel oil storage allowed outsiddove ground without additional protection
shall be 660 gallons (2498 L). The odtsi above ground storage of fuel oil or
diesel oil in guantities exceeding 660Illgas (2498 L) and connected to and
serving building servicegriipment shall comply with chapter 22 of NFPA 30.
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1308.3 Fud oil and diesel oil storage inside buildings. Fuel oil storage inside of
buildings shall comply with sections 1308.3.1 to 1308.3.5.

1308.3.1 Quantity limits. One or _more fuel oil or diesel oil storage tanks
containing a Class Il or lll combustibléquid shall be permitted in a
building. The aggregate capacity afl such tanks shall not exceed 660
gallons (2498 L).

Exception: The aggregate capacity limshall be permitted to be
increased to 3,000 gallons (11 356 &f) a Class 1l or Il liquid for
storage in protected abeground tanks listed iaccordance with UL
2085 when all of the follawg conditions are met:

1. The entire 3,000 gallon (11 356 L) quantity shall be stored in protected
aboveground tanks listed in accordance with UL 2085;

2. The 3,000 gallon (11 356 L) capacity $hmd permitted to be stored in
a single tank or multiple smaller tanks;

3. Normal and emergency venting shall be provided in accordance with
NFPA 30 except that the vent capagiguction factors shall not be
allowed:;

4. Flame arrestors or pressure vaculmmeather valves shall be installed
in normal vents;

5. Secondary containment, drainage contoldiking shall be provided in
accordance with seath 2704.2 of the fire code;

6. An overfill prevention system that prevents the tank from being filled in
excess of 95 percent of its capacihals be provided for each tank.
Filling procedure information shalbe available and accessible to the
person filling the tanks;

7. The fill pipe shall be provided with a means for making a direct
connection to the fuel delivery hose so that the delivery of fuel is not
exposed to the open air dog the filling operation;

8. A noncombustible fixed spill conta&r having a capacity of not less
than 5 gallons (19 L) shall be proled for each fill connection. The
spill container shall be equipped wighmanual drain valve that drains
into the primary tank;

9. Approved anti-siphon devices shall be installed in each external pipe
connected to the protected abovexgmd tank when the pipe extends
below the level of #htop of the tank; and

10. The tanks shall be located in a room protected by an automatic
sprinkler system complying witBection 903.3.1.1 of the building
code.
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1308.3.2 Restricted use and connection. Tanks installed in accordance with
Section 1308.3 of this rule shall be used only to supply fuel oil to fuel-burning
or_generator equipment installech accordance with Section 1308.3.4.
Connections between talkand equipment supplied by such tanks shall be
made using closed piping systems.

1308.3.3 Applicability of maximum allowable guantity and control area
requirements. The quantity of combustible liquid stored in tanks complying
with Section 1308.3 of this rule shall not be counted towards the maximum
allowable quantity set forth in Tab®07.1(1) of the buildim code, and such
tanks shall not be required te located in a control area.

1308.3.4 Ingtallation. Tanks and piping systenshall be installed and
separated from other uses incardance with one of the applicable
compliance paths prescribed in Section 1308.1.
Exception: Protected aboveground tankstdéid in accordance with UL
2085 and complying with Section 1308.3.1 shall not be required to be
separated from surrounding areas.

1308.3.5 Tanks in basements. Tanks in basements shall be located not more
than two stories below grade plane.

1308.4 Underground storage of fuel oil. The design, instalt®on, registration,
and inspection of requlated undergroundrafje tanks shall be in accordance
with the fire code and tas adopted by the state fingarshal and enforced by the
fire official, in accordance with seans 3737.87 to 3737.89 thfe Revised Code.
Underground storage tanks not requlatedthe state fire marshal’'s Bureau of
Underground Storage tankbal comply with NFPA 30.

SECTION 1309
TESTING

1309.1 Testing required. Fuel oil piping shall be testl in accordance with NFPA
31.
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4101:2-14-01 Solar systems.

[Comment: When a reference is made within this rule to a federal statutory
provision, an industry consensus standard, or any other technical publication, the
specific date and title of the publication as well as the name and address of the
promulgating agency are listed in rule 4101:2-15-01 of the Administrative Code.
The application of the referenced standards shall be limited and as prescribed in
section 102.5 of rule 4101:1-1-01 of the Administrative Code.]

SECTION 1401
GENERAL

1401.1 Scope. This chapter shall govern thadesign, construction, installation,
alteration and repair of systems, equipment and appliances intended to utilize
solar enerqgy for space heating or coolinglomestic hot water heating.

1401.2 Potable water supply. Potable water supplies to solar systems shall be
protected against contamimat in accordance with th@umbing code.
Exception: Where all solar system piping 8 part of the potable water
distribution system, in_accordanegth the requirements of thplumbing
code, and all components of the piping Srstare listed for potable water use,
cross-connection protection meaass shall not be required.

1401.3 Heat exchangers. Heat exchangers useid domestic water-heating
systems shall be approved for the intehdse. The system shall have adequate
protection to ensure thatahpotability of the waterupply and distribution system

is properly safequarded.

1401.4 Solar energy eguipment and appliances. Solar energy equipment and
appliances shall conform to the requirements of this chapter and shall be installed
in accordance with the manufacturer’s instructions.

1401.5 Ducts. Ducts utilized in solar heating and cooling systems shall be
constructed and installed in accordanvith Chapter 6 of this code.

SECTION 1402
INSTALLATION

1402.1 Access. Access shall be provided to solar energy equipment and
appliances for maintenance. Solar systemd appurtenances shall not obstruct or
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interfere with the operain of any doors, windows arther building components
requiring operation or access.

1402.2 Protection of equipment. Solar equipment exposed to vehicular traffic
shall be installed not less thanegf (1829 mm) above the finished floor.
Exception: This section shall not apply where the equipment is protected
from motor vehicle impact.

1402.3 Controlling condensation. Where attics or structak spaces are part of a
passive solar system, ventilation of ssglkaces, as required by Section 406, is not
required where other approved meansasftrolling condensation are provided.

1402.4 Roof-mounted collectors. Roof-mounted solar collectors that also serve
as a roof covering shallooform to the requirementfr roof coverings in
accordance with thieuilding code.
Exception: The use of plastic solar collectoovers shall be limited to those
approved plastics meeting the requiretsefor plastic roof panels in the

building code.

1402.4.1 Collectors mounted above the roof. Where mounted on or above
the roof covering, the coliéor array and suppomnj construction shall be
constructed of noncombustible matesiabr fire-retardat-treated wood
conforming to thebuilding code to the extent required for the type of roof
construction of the building to vidh the collectors are accessory.
Exception: The use of plastic solar collectcovers shall be limited to
those approved plastics meeting thguieements for plastic roof panels in
the building code.

1402.5 Equipment. The solar energy system #hhe equipped in accordance
with the requirements @dections 1402.5.1 through 1402.5.4.

1402.5.1 Pressure and temperature. Solar energy system components
containing pressurized fluids shalle protected against pressures and
temperatures exceeding design limdas with a pressure and temperature
relief valve. Each section of the system in which excessive pressures are
capable of developing shall have digkedevice located so that a section
cannot be valved off or otherwise is@dtfrom a relief device. Relief valves
shall comply with the requirements of Section 1006.4 and discharge in
accordance with Section 1006.6.

1402.5.2 Vacuum. The solar energy system cpaments that are subjected to
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a vacuum while in operation or during shutdown shall be designed to
withstand such vacuum or shall ptected with vacuum relief valves.

1402.5.3 Protection from freezing. System components shall be protected
from damage by freezing of heat trarsfliguids at the lowest ambient
temperatures that will be encounterkding the operation of the system.

1402.5.4 Expansion tanks. Liquid single-phase sal&nergy systems shall be
equipped with expansion tanks sizrdiccordance with Section 1009.

1402.6 Penetrations. Roof and wall penetrations ah be flashed and sealed to
prevent entry of waterpdents and insects.

1402.7 Filtering. Air transported to occupiedpaces through rock or dust-
producing materials by means other than rsitconvection shall be filtered at the
outlet from the heat storage system.

SECTION 1403
HEAT TRANSFER FLUIDS

1403.1 Flash point. The flash point of the actual detransfer fluid utilized in a
solar system shall be not less tha®°F (28°C) above the design maximum
nonoperating (no-flow) temperature oéthuid attained in the collector.

1403.2 Flammable gases and liquids. A flammable liquid orgas shall not be
utilized as a heat transfer fluid. The@sh point of liquids used in occupancies
classified in Group H or F shaot be lower unless approved.

SECTION 1404
MATERIALS

1404.1 Collectors. Factory-built collectors shall Hested and labeled, and bear a
label showing the manufactut®name and address, model number, collector dry
weight, collector maximum allowableperating and nonoperating temperatures
and pressures, minimum allowable tempéet and the typesf heat transfer
fluids that are compatible with the collector. The label shall clarify that these
specifications apply only to the collector.

1404.2 Thermal storage units. Pressurized thermal storage units shall be listed
and labeled, and bear a label showthe manufacturer's mae and address,
model number, serial number, stogagnit maximum and minimum allowable
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operating temperatures, storage unikimaum and minimum allowable operating
pressures and the types of heat transfer fluids compatible with the storage unit.
The label shall clarify that these specifications apply only to the thermal storage
unit.
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4101:2-15-01 Referenced standards.

1501.1 General. This chapter lists theodes and standards that are referenced in
various sections of this document. Téandards are listed herein by the pro-
mulgating agency of the standard, thendtrd identification, the effective date and
thetitle. The application of the referenced standards shall be as specified in Section
102.5 of the building code.

1501.2 Referenced codes: When indicated in the OMC, the following codes refer
to provisionsin the listed chapters of the Administrative Code:

Referenced code Ohio Administrative Code chapters
Building Code 4101:1-1t04101:1-35
Fire Code 1301:7-1to 1301:7-7
Ohio Boiler and Pressure Vessel 4101:4-1t04101:4-10
Rules
Plumbing Code 4101:3-1t04101:3-15
1501.3 Referenced Standards.

ACCA Air Conditioning Contractors of America
2800 Shirlington Road, Suite 300
Arlington, VA 22206

Standard

Referenced Title

Manual D—2014 Residential Duct Systems

183—2007 Peak Cooling and Heating Load Calculations

(reaffirmed 2011) in_Buildings Except Low-rise Residential
Buildings

AHRI Air-Conditioning, Heating anRefrigeration Institute
4100 North Fairfax Drive, Suite 200
Arlington, VA 22203

Standard
Referenced

—
D

itl

700—2016 Purity Specifications for Fluorocarbon and
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with Addendum 1 Other Refrigerants

AM CA Air Movement and ControAssociation International
30 West University Drive
Arlington Heights, IL 60004

Standard

Refer enced Title

230-CD1 Laboratory Methods of Testing Air
Circulating Fans for Rng and Certification

550—15 Test Method for High Velocity Wind Driven

Rain Resistant Louvers

ANS| American National Standards Institute
11 West 42nd Street
New York, NY 10036

Standard

Refer enced Title

Z21.8—1994 (R012) Installation of Domestic Gas Conversion
Burners

ASHRAE American Society of Heémg, Refrigerating and Air -
Conditioning Engineers

1791 Tullie Circle, NE

Atlanta, GA 30329

Standard

Referenced Title

Handbook—2013 ASHRAE Fundamentals Handbook

15—2013 Safety Standard for Refrigeration Systems

34—2013 Designation _and SafetyClassification of
Refrigerants

62.1—2016 Ventilation for Acceptable Indoor Air Quality

62.2 -2016 Ventilation and Acceptable Indoor Air

Quality in Low-Rise Residential Buildings
170—2013 Ventilation of Health Care Facilities
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180—2012

Standard Practice for Inspection and
Maintenance of Commercial Building
HVAC Systems

ASM E American Society of Mechanical Engineers

Three Park Avenue
New York, NY 10016-5990

Standard
Refer enced

B1.20.1—2013
B16.3—2011

B16.5—2013
B16.9—2012
B16.11—2011

B16.15—2013
B16.18—2012

B16.22—2-13

B16.24—2011

B16.26—2013
B16.28—1994
B16.51—2013
B31.5—2016

B31.9—2014
BPVC—the edition referenced

Title

Pipe Threads, General Purpose (Inch)
Malleable Iron Threadefittings, Classes 150
& 300

Pipe Flanges and Flanged Fittings NPS Y-
through NPS 24

Factory Made Wrought Steel Buttwelding
Fittings

Forged  Fittings, Socket-welding and
Threaded

Cast Bronze Threaded Fittings

Cast Copper Alloy Solder Joint Pressure
Fittings

Wrought Copper and Copper Alloy Solder
Joint Pressure Fittings

Cast Copper Alloy PipE&langes and Flanged
Fittings: Class 150, 300, 400, 600, 900,
1500 and 2500

Cast Copper Alloy Fittings for Flared Copper
Tubes

Wrought Steel Buttwelding Short Radius
Elbows and Returns

Copper and Copper Alloy Press-Connect
Pressure Fittings

Refrigeration Piping and Heat Transfer
Components

Building Services Piping

ASME Boiler & Pressure Vessel Code

inrule 4101:4-3-01 of the
Administrative Code
CSD-1—the edition referenced

Controls and Safety Devices for
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inrule 4101:4-3-01 of the Automatically Fired Boilers
Administrative Code

ASSE American Society of Safety Engineers
1800 East Oakton Street
Des Plaines, IL 60018

Standard
Referenced

—
D

itl

ANSI/ASSE 7359.1-2007 Safety Requirements for Personal Fall Arrest
Systems, Subsystems and Components, Part
of the Fall Protection Code

A SSE American Society oSanitary Engineering
901 Canterbury, Suite A
Westlake, OH 44145

Standard
Refer enced Title
1017—2010 Performance Requirements for Temperature

Actuated Mixing Values for Hot Water
Distribution Systems

ASTM International

100 Barr Harbor Drive
West Conshohocken, PA 19428

Standard

Referenced Title

A 53/A 53M—12 Specification for Pipe, Steel, Black and Hot-
dipped, Zinc-coated Welded and Seamless

A 106/A106M—14 Specification for Seamless Carbon Steel Pipe
for High-Temperature Service

A 126—14 Specification for Gray Iron Castings for
Valves, Flanges and Pipe Fittings

A 234/A234M—15 Standard Specification for Piping Fittings of

Wrought Carbon Steel And Alloy Steel For
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A 254/A254-12

A 395/A395M14

A 420/A 420M—16

A 536-14
A 539—99
B 3214
B 42—15
B 43—15
B 68—11

B75—11
B 88—14

B 135—10
B 251—10

B 280—16

B 302—12

B 813—16

C 315—07(2011)

c411—-11

D 56—16

Moderate and High Temperature Service
Specification for Copper Brazed Steel
Tubing

Standard Specification for Ferritic Ductile
Iron Pressure-Retainingastings for Use at
Elevated Temperatures

Specification for Piping Fittings of Wrought
Carbon Steel and Alloy Steel for Low-
Temperature Service

Standard Specification for Ductile Iron
Castings

Specification for Electric-resistance-welded
Colled Steel Tubing for Gas and Fuel Ol
Lines

Specification for Solder Metal

Specification for Seamless Copper Pipe,
Standard Sizes

Specification for Seamless Red Brass Pipe,
Standard Sizes

Specification for Seamless Copper Tube,
Bright Annealed

Specification for Seamless Copper Tube
Specification for Seamless Copper Water
Tube

Specification for Seamless Brass Tube
Specification for General Requirements for
Wrought Seamless Copper and Copper-alloy
Tube

Specification for Seamless Copper Tube for
Air Conditioning and Refrigeration Field
Service

Specification for Threadless Copper Pipe,
Standard Sizes

Specification for Liquid and Paste Fluxes for
Soldering of Copper and Copper Alloy Tube
Specification for Clay Flue Liners and
Chimney Pots

Test Method for Hot-surface Performance of
High-temperature Thermal Insulation

Test Method for Flash Point by Tag Closed
Tester
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D 93—16

D 1527—99(2005)

D 169315

D 17855

D 2235—04(2011)

D 224115

D 2282—99(2005)

D 2412—11

D2464—15

D 24665

D 24675

D 2564—12

D 26575

D 268314

D2737—12A

D 2846/D 2846M—14

Test Method for Flash Point of Pensky-
Martens Closed Cup Tester

Specification for Acrylonitrile-Butadiene-
Styrene (ABS) Plastic Pipe, Schedules 40
and 80

Test Method for Environmental Stress-
Cracking of Ethylene Plastics
Specification for Poly (Vinyl
Chloride)(PVC) Plastic Pipe, Schedules 40,
80 and 120

Specifications for Solvent Cement for
Acrylonitrile-Butadiene-Styrene (ABS)
Plastic Pipe and Fittings

Specification for Poly (Vinyl
Chloride)(PVC) Pressure-rated Pipe (SDR-
Series)

Specification for Acrylonitrile-Butadiene-
Styrene (ABS) Plastic Pipe (SDR-PR)
Test Method for Determination of External
Loading Characteristics of Plastic Pipe by
Parallel-plate Loading

Standard Specification for Threaded
Poly(Vinyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 80

Specification for Poly (Vinyl
Chloride)(PVC) Plastic Pipe Fittings,
Schedule 40

Specification for Poly (Vinyl
Chloride)(PVC) Plastic Pipe Fittings,
Schedule 80

Specification for Solvent Cements for Poly
(Vinyl Chloride) (PVC) Plastic Piping
Systems

Standard Practice for Heat Fusion Joining of
Polyolefin Pipe and Fittings.

Specification for Socket-type Polyethylene
Fittings for Outside Diameter-controlled
Polyethylene Pipe and Tubing

Standard Specification for Polyethylene (PE)
Plastic Tubing

Specification for Chlorinated Poly (Vinyl
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D 29965

D 3035—2015

D 326115

D 3278—1996(2011)

D 3309—96a(2002)

E 8416

E 119—2016a

E 1366
E 814—2013a
E 1509—12

E 223115

E 233616

F437—15

F 43815

F 4393

F 441/F 441M—15

Chloride) (CPVC) Plastic Hot and Cold
Water Distribution Systems

Specification for Filament-wound Fiberglass
(Glass Fiber Reinforced Thermosetting
Resin) Pipe

Specification for Polyethylene (PE) Plastic
Pipe (DR-PR) Based on Controlled Outside
Diameter

Specification for Butt Heat Fusion
Polyethylene (PE) Plastic Fittings for
Polyethylene (PE) Plastic Pipe and Tubing
Test Methods for Flash Point of Liquids by
Small Scale Closed-cup Apparatus
Specification for Polybutylene (PB) Plastic
Hot and Cold Water Distribution Systems
Test Method for Surface Burning
Characteristics of Building Materials

Test Method for Fire Tests of Building
Construction and Materials

Test Method for Behavior of Materials in a
Vertical Tube Furnace at 750 Degrees C
Test Method for Fire Tests of Through-
penetration Fire Stops

Specification for Room Ehaters, Pellet Fuel-
burning Type

Standard Practice For Specimen Preparation
and Mounting of Pipe and

Duct Insulation Matedls to Assess Surface
Burning Characteristics

Standard Test Methods for Fire Resistive
Grease Duct Enclosure Systems
Specification for Threaded Chlorinated Poly
(Vinyl Chloride) (CPVC)

Plastic Pipe Fittings, Schedule 80
Specification for Socket Type Chlorinated
Poly (Vinyl Chloride) (CPVC)

Plastic Pipe Fittings, Schedule 40
Specification for Socket Type Chlorinated
Poly (Vinyl Chloride) (CPVC)

Plastic Pipe Fittings, Schedule 80
Specification for Chlorinated Poly (Vinyl
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F 442/F 442M—13

F 49314

F 714—13

F 876—2015a

F 877—2011A

F 105545

F1281—11

F 1282—10

F 1476—0T72013)

F 1548—012012)

F 18075

F 1924—12

Chloride) (CPVC) Plastic Pipe,
Schedules 40 and 80

Specification for Chlorinated Poly (Vinyl
Chloride) (CPVC) Plastic Pipe (SDR-PR)
Specification for Solvent Cements for
Chlorinated Poly (Vinyl Chloride) (CPVC)
Plastic Pipe and Fittings

Standard Specification for Polyethylene (PE)
Plastic Pipe

(SDR-PR) based on Outside Diameter
Specification for Cross-linked Polyethylene
(PEX) Tubing

Specification for Cross-linked Polyethylene
(PEX) Plastic Hot and

Cold Water Distribution Systems
Specification for Electrofusion Type
Polyethylene Fittings for

Outside Diameter Controlled Polyethylene
and Cross-linked Polyethylene Pipe and
Tubing

Specification for Cross-linked
Polyethylene/Aluminum/Crosslinked
Polyethylene (PEX-AL-PEX) Pressure Pipe
Standard Specification for
Polyethylene/Aluminum/

Polyethylene (PE-AL-PE) Composite
Pressure Pipe

Specification for Performance of Gasketed
Mechanical Couplings for Use in

Piping Applications

Standard Specification for the Performance
of Fittings for Use with

Gasketed Mechanical Couplings Used in
Piping Applications

Standard Specification for Metal Insert
Fittings Utilizing a Copper Crimp Ring for
SDR 9 Cross-linked Polyethylene (PEX)
Tubing and SDR9 Polethylene of Raised
Temperature (PE-RT) Tubing

Standard Specification for Plastic
Mechanical Fittings for Use on Outside
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F1960—-15

F 1974—092015)

F2080—15a

F2098—15

F 215914

F 238915

F2434—14

F 26234

F 2735—092016)

F 27694

Diameter Controlled Polyethylene Gas
Distribution Pipe and Tubing

Specification for Cold-Expansion Fittings
with PEX Reinforcing Rings for Use with
Cross-linked Polyethylene (PEX) Tubing
Standard Specification for Metal Insert
Fittings for
Polyethylene/Aluminum/Polyethylene and
Cross-linked Polyethylene/Aluminum/Cross-
linked Polyethylene Composite Pressure Pipe
Specification for Cold-Expansion Fittings
with Metal Compression-Sleeves for
Cross-linked Polyethylene (PEX) Pipe
Standard Specification for Stainless Steel
Clamps for SDR9 Cross-linked Polyethylene
(PEX) Tubing to Metal and Plastic Insert
Fittings

Standard Specification for Plastic Insert
Fittings Utilizing a Copper Crimp Ring for
SDR 9 Cross-linked Polyethylene (PEX)
Tubing and SDR9 Polyethylene of

Raised Temperature (PE-RT) Tubing
Specification for Pressure-rated
Polypropylene Piping Systems

Standard Specification for Metal Insert
Fittings Utilizing a Copper Crimp ring for
SDR9 Cross-linked Polyethylene (PEX)
Tubing and SDR9 Cross-linked
Polyethylene/Aluminum/

Cross-linked Polyethylene (PEX-AL-PEX)
Tubing

Standard Specification for Polyethylene of
Raised Temperature (PE-RT) SDR 9
Tubingl

Standard Specification for Plastic Insert
Fittings for SDR 9 Cross-linked
Polyethylene (PEX) and Polyethylene of
Raised Temperature (PE-RT) Tubing
Polyethylene of Raised Temperature (PE-
RT) Plastic Hot- and Cold-water Tubing and
Distribution Systems
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F 28065

10

Standard Specification for Acrylonitrile-
Butadiene-Styrene (ABS) Plastic Pipe
(Metric SDR-PR)

AW S American Welding Society

8669 NW 36 Street, #130
Doral, FL 33166

Standard
Referenced

A5.8M/A5.8—2011

—
D

itl

Specifications for Filler Metals for Brazing
and Braze Welding

AWW A American Water Work Association

6666 West Quincy Avenue
Denver, CO 80235

Standard
Referenced

C901—08

C110/A21.10—12

C115/A21.15—11

C151/A21.51—09

C153/A21.53—11

CSA CSA Group

—
D

itl

Polyethylene (PE) Pressure Pipe and
Tubing, 1/ in. (13mm) through 3 in. (76mm)
for Water Service

Standard for Ductile Iron & Gray Iron
Fittings

Standard for Flanged Ductile-lron Pipe with
Ductile Iron or Grey-Iron Threaded Flanges
Standard for Ductile-Iron Pipe, Centrifugally
Cast for Water

Standard for Ductile-Iron Compact Fittings
for Water Service

8501 East Pleasant Valley Road

Cleveland, OH 44131-5516

Standard
Referenced

—
®



4101:2-15-01 11

B137.2—13 Polyvinylchloride (PVC) Injection-moulded
Gasketed Fittings for Pressure Applications

B137.3—13 Rigid Poly (Vinyl Chloride) (PVC) Pipe for
Pressure Applications

B137.6—13 Chlorinated Polyvinylchloride (CPVC) Pipe,

Tubing and Fittings for Hot- and
Cold-water Distribution Systems

B137.9—13 Polyethylene/Aluminum/Polyethylene (PE-
AL-PE) Composite Pressure-Pipe Systems
B137.10—13 Cross-linked Polyethylene/Aluminum/Cross-

linked Polyethylene (PEX-AL-PEX)
Composite Pressure-Pipe Systems

CSA C448 Series13 Design and Installation of Earth Energy
Systems—First Edition; Update 2: October
2009; CAN/CSA 2002 Consolidated
Reprint 10/2009

CSA B137.1—13 Polyethylene (PE) Pip&ubing and Fittings
for Cold Water Pressure Services.

CSA B137.5—13 Cross-linked Polyethylene (PEX) Tubing
Systems for Pressure Applications

CSA B137.11—13 Polypropylene (PP-R) Pipe and Fittings for
Pressure Applications

ANSI CSA Stationary Fuel Cell Power Systems

America FC1—-2014

DOL Department of Labor
Occupational Safety and Health Adminéion ¢c/o Superintendent of Documents

US Government Printing Office
Washington, DC 20402-9325

Standard

Referenced Title

29 CFR Part 1910.100Qd16) Air Contaminants

29 CFR Part 1910.1022d16) Toxic and Hazardous Substances

FS Federal Specifications*
General Services Admistiration 7th & D Streets
Specification Section, RooB039 Washington, DC 20407
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Standard
Refer enced

WW-P-325B (1976)

12

Title

Pipe, Bends, Traps, Caps and Plugs; Lead
(for Industrial Pressure and Soil and
Waste Applications)

*Standards are available from the Supt. of
Documents, U.S. Government Printing
Office, Washington, DC 20402-9325

| CC International Code Council, Inc.

500 New Jersey Ave, NW

6th Floor
Washington, DC 20001

Standard
Referenced

IECC—12
IFGC—15

—
D

itl

International Energy Conservation Code®
International Fuel Gas Code®

| |AR International Institute of Ammonia Refrigeration

1110 North Glebe Road

Arlington, VA 22201

Standard
Refer enced

2—2014

—
D

itl

Addendum A to Equipment, Design, and
Installation of Ammonia Mechanical
Refrigerating Systems

M SS Manufacturers Standamiition Society of the lge & Fittings Industry,

Inc.
127 Park Street, N.E.
Vienna, VA 22180
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Standard
Referenced Title
SP 58—2009 Pipe Hangers and Supports—Materials

Design and Manufacture, Selection,
Application and Installation

NAIM A North American InsulatioManufacturers Association
44 Canal Center Plaza, Suite 310
Alexandria, VA 22314

Standard
Referenced Title
AH116—09 Fibrous Glass Duct Construction Standards

NBBI National Board of Boiler anBressure Vessel Inspectors
1055 Crupper Avenue
Columbus, OH 43229-1183

Standard
Refer enced

—
D

itl

NBIC— the edition referenced  National Board Inspection Code, Part 3
inrule 4101:4-3-01 of the
Administrative Code

NFPA National Fire Proteion Association
1 Batterymarch Park
Quincy, MA 02169-7471

Standard

Referenced Title

30-15 Flammable and Combustible Liquids Code

30A—15 Code for Motor Fuel-dispensing Facilities
and Repair Garages

31—16 Standard for the Installation of Oil-burning
Equipment

37—15 Standard for the Installation and Use of
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58—17
69—14
70—17
72—16
75-09

82—14

85—the edition referenced in

14

Stationary Combustion Engines and Gas
Turbines

Liquefied Petroleum Gas Code

Standard on Explosion Prevention Systems
National Electrical Code

National Fire Alarm and Signaling Code
Protection of Information Technology
Equipment

Standard on Incinerators and Waste and
Linen Handling Systems and Equipment
Boiler and Combustion Systems Hazards

rule 4101:4-3-01 of the
Administrative Code
91—15

92—15
96—14

21116

262—15

286—15

704—17

853—15

NSF NSF International

Code

Standard for Exhaust Systems for Air
Conveying of Vapors, Gases, Mists, and
Noncombustible Particulate Solids
Standard for Smoke Control Systems
Standard for Ventilation Control and Fire
Protection of Commercial Cooking
Operations

Standard for Chimneys, Fireplaces, Vents
and Solid Fuel-burning Appliances
Standard Method of Test for Flame Travel
and Smoke of Wires and Cables for

Use in Air-handling Spaces

Standard Methods of Fire Tests for
Evaluating Contribution of Wall and
Ceiling Interior Finisito Room Fire Growth
602.2.1.6.2

Standard System for Identification of the
Hazards of Materials for

Emergency Response

Standard on Installation of Stationary Fuel
Power Plants

789 Dixboro Road, P. O. Box 130140

Ann Arbor, Ml 48113-0140

Standard
Referenced

—
®
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NSF 358-12014

15

Polyethylene Pipe and Fittings for Water
Based Ground Source “Geothermal” Heat

Pump Systems

SM ACNA Sheet Metal & Air-Conditioning Contractors National Assoc.,

Inc.

4201 Lafayette Center Drive

Chantilly, VA 20151-1209

Standard
Refer enced

SMACNA/ANSI—2015

SMACNA—10

—
D

itl

HVAC Duct Construction Standards-Metal
and Flexible 4th Edition (ANSI)
Fibrous Glass Duct Construction Standards

UL underwriters Laboratories LLC

333 Pfingsten Road
Northbrook, IL 60062-2096

Standard
Referenced

17—2008

103—2010

127—2011
174—04
180—2012

18113
181A—2013

181B—2013

—
D

itl

Vent or Chimney Connector Dampers for
Oil-fired Appliances—

with revisions Through January 2010803.6
Factory-built ChimneysResidential Type
and Building Heating Appliance—

with revisions through July 2012
Factory-built Fireplaces

Household Electric Storage Tank Water
Heaters—with revisions through September
2012

Liquid-level Indicating Gauges for Oil
Burner Fuels and Other Combustible Liquids
Factory-made Air Ducts and Air Connectors
Closure Systems for Use with Rigid Air
Ducts and Air Connectors

Closure Systems for Use with Flexible Air
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197—10
207—2009
263—2011

268—2016
268A—2008

343—2008
378—06

391—2010

412—2011
471—2010

499—14
508—99

536—14
555—06

555C—-4
555514
586—2009
641—2010
705—2004
710—2012

710B—2011
723—2008

726—95

16

Ducts and Air Connectors

Commercial Electric Cooking Appliances—
with revisions through June 2011
Refrigerant-contaiing Components and
Accessories, Nonelectrical

Standard for Fire Test of Building
Construction and Materials

Smoke Detectors for Fire Alarm Systems
Smoke Detectors for Duct Application—with
revisions through September 2009

Pumps for Oil-Burning Appliances—with
revisions through June 2013

Draft Equipment—with revisions through
January 2010

Solid-fuel and Combination-fuel Central and
Supplementary Furnaces—with revisions
through March 2010

Refrigeration Unit Co@rs—with revisions
through August 2012

Commercial Refrigerators and Freezers—
with revisions through December 2012
Electric Heating Appliances

Industrial Control Equipment—with
revisions through March 2013

Flexible Metallic Hose

Fire Dampers—with revisions through May
2012

Ceiling Dampers

Smoke Dampers

High-Efficiency, Particulate, Air Filter Units
Type L Low-temperature Venting Systems—
with revisions through May 2013

Standard for Power Ventilators—with
revisions through March 2012

Exhaust Hoods for Commercial Cooking
Equipment

Recirculating Systems

Standard for Test for Surface Burning
Characteristics of Building Materials
Oil-fired Boiler Assemblies—with revisions
through April 2011




4101:2-15-01

727—06
729—03
730—03
731—95
732—95
737—2011
762—2013
791—06
834—04
842—15
858—14
867—2011
875—09
896—93
900—15
907—16
923—2013
959—2010
1046—2010

1240—2012

1261—01

145316

17

Oil-fired Central Furace—with revisions
through April 2010
Oil-fired Floor Furnaces—with revisions

through August 2012

Oil-fired Wall Furnaces—with revisions
through August 2012

Oil-fired Unit Heaters—with revisions
through August 2012

Oil-fired Storage Tank Water Heaters—with
revisions through April 2010

Fireplace Stoves

Outline of Investigation for Power
Ventilators for Restaurant Exhaust
Appliances

Residential Incinerators—with revisions
through April 2010

Heating, Water Supply and Power Boilers
Electric—with revisions through January
2013

Valves for Flammable Fluids

Household Electric Ranges

Electrostatic Air Cleaners—with revisions
through February 2013

Electric Dry Bath Heater—with revisions
through November 2011

Oil-burning Stoves—withrevisions through
August 2012

Air Filter Units

Fireplace Accessories

Microwave Cooking Appliances

Medium Heat Appliance Factory-built
Chimneys

Grease Filters for Exhaust Ducts—with
revisions through January 2012

Electric Commercial Clothes—Drying
Equipment—with revisions through October
2012

Electric Water Heaters for Pools and Tubs—
with revisions through July 2012

Electric Booster and Commercial Storage
Tank Water Heaters
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14795
1482—2011
161815

1777—2015
1812—2013

1815—2012
1820—04

1887—04

1978—2010
1995—2015
1996—2009

2024—2014

2043—2013

2085-10

215815

2158A—2013

216214
2200—2012
2221—2010

251816
2523—09

18

Fire Tests of Through-penetration Firestops
Solid-fuel Type Room Heaters

Wall Protectors, FlooProtectors and Hearth
Extensions

Chimney Liners

Standard for Ducted Heat Recovery
Ventilators

Standard for Nonducted Heat Recovery
Fire Test of Pneumatic Tubing for Flame and
Smoke Characteristics—with revisions
through May 2013

Fire Tests of Plastic Sprinkler Pipe for
Visible Flame and Smoke Characteristics—
with revisions through May 2013

Grease Ducts

Heating and Cooling Equipment

Electric Duct Heaters—with revisions
through November 2011

Standard for Safety Optical-Fiber and
Communications Cable Raceway—

with revisions through April 2011

Fire Test for Heat and Visible Smoke
Release for Discreteéroducts and their
Accessories Installed iAir-handling Spaces
Protected Above-Ground Tanks for

Flammable and Combustible Liquids

Electric Clothes Dryers

Outline of Investigation for Clothes Dryer
Transition Duct

Outline of Investigation for Commercial
Wood-fired Baking Ovens-Refractory Type
Stationery Engine Generator Assemblies—
with revisions through June 2013

Tests of Fire Resistive Grease Duct
Enclosure Assemblies

Air Dispersion System Materials

Solid Fuel-fired Hydronic Heating
Appliances—with revisions through

February 2013
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Replaces:

Effective:

Five Year Review (FYR) Dates:

CERTIFIED ELECTRONICALLY

19

Certification

05/26/2017

Date

Promulgated Under:
Statutory Authority:
Rule Amplifies:

Prior Effective Dates:

4101:2-15-01
11/01/2017
11/01/2022

119.03

3781.10(A)

3781.10, 3781.11, 3791.04

7/1/82, 3/1/85, 3/1/86, 1/1/89, 9/1/92, 7/1/95, 2/1/96,
3/1/98, 7/1/98, 1/1/02, 1/1/04, 3/1/05, 9/6/05, 3/1/06,
7/1/07, 1/1/08, 3/31/08(Emer.), 6/24/08, 1/1/09,
11/7/11, 3/1/13, Y/1/15, 1/1/16



Summary of BBS Proposed Ohio Mechanical Code Rule Changes — October 2016

Ohio Administrative OMC Section IMC change Reason for proposed
Code Rule Number origin change
4101:2-2-01 Air, Makeup 2015 Modified definition
Air, Outdoor 2015 Added definition
Air, Transfer 2015 Added definition
Clothes Dryer 2012 Modified definition to
remove Types
Combustible Liquid 2012 Modified definition
Commercial Cooking BBS initiated Modified definition to
Appliances change clarify intent
Commercial Food BBS initiated Modified definition to
Service Establishment change clarify intent
Conditioned Space 2015 Modified definition
Design Flood Elevation 2015 Modified definition
Discrete Product 2015 Added definition
Domestic Cooking BBS initiated Added definition
Appliances change
Ductless Mini-Split 2015 Added definition
System
Environmental Air 2012 Modified definition to
include parking garage
exhaust
Exfiltration 2015 Added definition
Extra-Heavy-Duty 2015 Modified definition
Cooking Appliance
Flammability 2015 Moved definition from
Classification Refrigerant Safety
Classification
Flexible Air Connector 2015 Added definition
Heavy-Duty Cooking 2015 Modified definition to
Appliance add smokers and
smoker ovens
Household Cooking BBS initiated Added definition
Appliances change
Infiltration 2015 Added definition
Lower Flammable Limit | 2012 Modified definition
Mechanical Joint 2012 Modified definition
Occupational Exposure 2015 Added definition
Limit
Press Joint 2012 Added definition
Protective Assembly 2015 Modified definition
(Reduced Clearance)
Refrigerant Safety 2015 Moved part of
Classification definition
Toxicity Classification 2015 Moved and modified

definition from




Refrigerant Safety
Classification

4101:2-3-01

302.2

2012

Added a reference to
OBC Chapter 7

303.3

2015

Modified exception #2
to remove reference to
unusually tight
construction

304.3

2012

Added an exception to
the requirement to
elevate the ignition
source

304.5

2012

Added a sentence
requiring compliance
with listing and
manufacturer’s
instructions

304.11

2015

Clarified guard
requirements and added
an exception for guards
if fall-arresting restraint
system is provided

305.4

2015

Changed referenced
standard to MSS SP-58

306.1

2015

Clarifies that controls,
heat exchangers, and
other energy using
HVAC equipment
needs to be accessible

306.5

2012

Modified access
requirements for
appliances on roofs

306.5.1

2015

Changed stairs to
stairways

307.2

2015

Added an exception for
condensate drain
requirement

307.2.2

2015

Removed polybutylene
and added
polypropylene for drain

pipe

307.2.4.1

2015

Adds requirement for
inline check valve for
ductless mini-split
condensate drain

307.2.5

2015

Adds requirement to
enable clearing drain
without cutting drain
line




307.3

2015

Requires that appliance
shut off when
condensate pump fails

308.5

2012

Added a reference to
UL 1618

4101:2-4-01

401.2

2012

Requires mechanical
ventilation for dwelling
units when air
infiltration rate is less
than 5 ACH as
determined by blower
door test

401.4

2012

Clarified intake
opening location
requirements

401.5

2012

Adds referenced
standard AMCA 550
for louvers in
hurricane-prone regions

403.1

2015

Clarifies that
mechanical ventilation
air requirements for
dwelling units is met
via an exhaust system,
supply system, or a
combination of both.

403.2

2015

Relocated a sentence to
Section 403.3.1.1

403.2.1, items #3 and #4

2015

Clarified that
recirculation of air
within a space is
permitted, but not from
a space.

403.3

2015

Clarified ventilation
requirements for
dwelling units

Table 403.3

2012

Rearranged the
columns

Table 403.3

2012

Broke out nail salons as
a separate row and
clarified that a source
capture system is
required

Table 403.3

2012

Clarified notes e and f

403.3.2

2015

Clarified ventilation
requirements for
dwelling units

404.1

2015

Allows parking garage
ventilation systems to
be intermittently




operated by CO and
NO2 detectors.

4101:2-5-01

501.2

2012

Added a new section
clarifying that certain
exhaust systems need
to be independent
systems

501.3

2015

Relocates the
prohibition of
exhausting air onto
walkways from Section
501.3.1.1

501.3

2015

Clarifies that listed
domestic ductless range
hoods are not required
to exhaust to the
outdoors

501.3.2

2012

Adds referenced
standard AMCA 550
for louvers in
hurricane-prone regions

502.8.1

2012

Adds ventilation
requirement for
fireworks and
explosives storage
areas and storage
buildings

502.9.1

2012

Exhaust system
thresholds for
compressed gases now
based upon permit
amounts in the IFC, not
maximum allowable
guantities

502.9.11

2012

Reference to IFC
Chapter 64 for Silne
gas exhausted
enclosure and gas
cabinet requirements

502.10.2

2012

Clarified exhaust duct
penetration
requirements

502.14

2015

Add requirement for
registered design
professional
engineering or factory
built equipment

502.20

2015

Adds a new section for
manicure and pedicure
exhaust systems




504.5 2015 Adds a new section for
dryer exhaust duct
power ventilators

504.7 2015 Relocated from section
504.6.7

504.8 2012 Removed reference to
Type 2 clothes dryer

504.8.2 2015 Clarifies that screw
protrusion of not more
than 1/8 inch is
permitted

504.8.4.3 2015 Adds a new section for
dryer exhaust duct
power ventilators

504.10 2012 Adds an additional
condition for multi-
story dryer duct system
independence

505.1 BBS initiated Adds new first sentence

change to clarify scope

505.1 2012 Adds an independence
requirement for
domestic kitchen
exhaust ducts

505.1 2015 Removes reference to
dwelling units

505.1 BBS initiated Added exception 1 to

change clarify intent

505.3 2015 Added a new section
for common exhaust in
a multi-story building

505.4 BBS initiated Deleted section

change

505.5 BBS initiated Clarified Group I-2

change requirements

506.3.2.3 2012 Requires 1500 F rating
for gaskets and seals of
duct-to- exhaust fan
connections

506.3.7.1 2012 Adds new criteria for
grease duct reservoirs

506.3.7.1 2015 Modified condition #3
to extend the full width
of the duct

506.3.8 2012 Breaks the cleanout

requirements into a list
and adds a 1500 F
rating requirement for
gaskets and seals




506.3.8

2015

Adds dimensions to
condition #2

506.3.9

2012

Breaks the horizontal
cleanout requirements
into a list

506.3.10

BBS initiated
change —already
adopted 2012 text

Relocated underground
grease duct
requirements from
506.3.13

506.3.11

2012

Duct enclosure rating
shall be consistent with
the rating of the
assembly penetrated,
not less than 1 hour.

506.3.11

2015

Relocates 506.3.11.4 to
a new exception in
506.3.11

506.3.11

2015

Clarifies that an
enclosure is only
required for
commercial grease
ducts, that in-line fans
shall be enclosed unless
outdoors, and that fire
and smoke dampers are
not permitted in grease
ducts

506.3.11.2

2012

Prohibits partial
application of field-
applied duct enclosure
systems

506.3.11.2

2015

Corrects the UL
standard number

506.3.11.3

2015

Clarifies that the duct
enclosure assembly and
firestop system needs
to be installed in
accordance with its
listing and
manufacturer’s
instructions

506.3.13.3

2012

Adds the word
“horizontally” to
clarify intent

506.4

2012

Relocates a
requirement for Type Il
exhaust system
independence to 501.2

506.5.1.2

2015

Adds a new section for
in-line fans




506.5.3

2015

Clarifies that up-blast
fans shall be equipped
with a means of
restraint to limit the
swing of the fan

507.1

2012

Reworded to clarify
intent

507.1

2015

Reorganized entire
section 507 and added
scoping paragraph

507.1.1

2012 and 2015

Clarified interlock
methods

507.1.1.1

2015

Added a section
addressing multiple
hoods utilizing a single
exhaust system

507.2

BBS initiated
change

Removed list of
appliances requiring
hoods

507.2

2012

Added an exception to
the requirement for a
Type | hood

507.2.1

2012

Requires flow rate label
on Type | hoods

507.2.7

2012

Clarified that field-
applied grease duct
enclosure systems are
not to be used to
protect hoods that
penetrate ceiling, wall
or furred spaces

507.2.8

2012 and 2015

Added UL 1046
standard for grease
filters

507.3

2012

Clarifies when Type 1l
hoods are required and
adds a minimum
exhaust rate for spaces
that contain cooking
appliances but no hood

508.1.2

2015

Requires air balance
schedule for the
commercial kitchen
ventilation system

510.5

2015

Separated out the
requirements for
incompatible materials
by creating a separate
section and added a
few new conditions for




laboratory exhaust
systems

510.5.5

2015

Clarified that make-up
air is required to
comply with 401.4.

510.7.1.1

2015

Provides a reference to
specific OBC sections
to address shaft
penetrations of
hazardous ducts

510.8

2012

Added a suppression
exception for non-
combustible hazardous
ducts in semiconductor
fabrication facilities

510.9

2015

Reorganized the
section

510.9.1

2012

Allows hazardous duct
joints complying with
SMACNA standards

513.4.6

2015

Changed “passive” to
“engineered” smoke
control and changed
“whichever is less” to
“whichever is greater”

513.4.7

2015

Requires the
consideration of all
other smoke control
systems in the design

513.5

2015

Clarifies that smoke
barriers are used for
passive smoke control
systems

513.5

2012

Changed “Exit
enclosures” to “Interior
exit stairways and
ramps and exit
passageways” and “All
other shafts” to
“Enclosed exit access
stairways and ramps
and all other shafts”

513.5.2

2015

Added exceptions for
Group I-1 and
Ambulatory care
facilities

513.5.3.1

2015

Adds a new section
addressing Group I-1,
I-2, and Ambulatory
Care Facilities




513.6.3

2015

Adds a new section for
pressurized stairways
and elevator hoistways

513.7

2015

Adds a reference to
NFPA 92 when using
the airflow method

513.11

2015

Clarified standby
power requirements for
smoke control systems

513.12.1

2015

Provides an exception
to the verification
requirement

513.13.1

2012

Requires tubing to
comply with OMC
Section 602.2.1.3
(listed/labeled, flame
spread and optical
density requirements)

514.1

2012

Adds standards for
listing and labeling of
heat recovery
ventilators

514.2

2015

Allows ERV
equipment that
recovers sensible heat
only utilizing coil-type
heat exchangers

514.4

2012

Clarifies how

recirculated air is
considered in the
context of energy
recovery systems

4101:2-6-01

601.4

2012

Adds an exception for
chimneys and vents
passing through
plenums

601.5

2015

Relocates section
addressing return air
openings from Chapter
9

602.1

2015

Requires ducting from
the boundary of the fire
area to the air handling
equipment

602.2

2015

Clarifies that
construction materials
that are exposed to the
airflow are subjected to
the plenum
requirements




602.2.1

2012

Clarifies that materials
within a plenum must
be listed and labeled if
combustible

602.2.1.1

2012

Clarifies the
requirements for
combustible optical
fiber within plenums

602.2.1.5

2015

Adds a new section for
discreet plumbing and
mechanical products in
plenums

602.2.1.6

2012

Adds a new section for
foam plastic insulation
in plenums

602.2.1.7

2015

Adds a new section for
plastic plumbing pipe
and tubing in plenums

603.2

2015

Allows manufacturer’s
installation instructions
to be used for sizing
dwelling unit ducts

Table 603.4

2015

Modifies the minimum
duct thickness table

603.4.2

2015

Adds a new section for
duct lap

603.9

2015

Changes “Closure
systems” to “Tapes and
mastics” and adds an
exception for sealing
certain types of duct
joints

603.10

2012

Allows duct supports in
accordance with the
SMACNA standard

603.17

2012

Adds a new section for
air dispersion systems

605.1

2015

Clarifies that all air is
filtered upstream of a
heat exchanger or coil

607.1.1

2015

Allows horizontal ducts
connecting shaft
enclosures to not be in
an enclosure if a
damper is provided

607.3.1

2015

Adds requirements for
corridor dampers

607.3.2.3

2012

Modified the
combination fire/smoke
damper requirements




607.3.3.2

2015

Clarifies that duct
smoke detectors can be
outside of the duct if
the sampling tubes
protrude into the duct
and requires detectors
used to activate the
smoke damper be listed
for releasing service

607.5

2015

Adds reference to
ceiling radiation
dampers

607.5.2

BBS initiated
change

Clarified when flexible
air connectors can be
used in fire barriers

607.5.3

2012

Added new exception
for ducted HVAC
systems

607.5.3

BBS initiated
change

Clarified when flexible
air connectors can be
used in fire partitions

607.5.4

2015

Clarifies when corridor
vs ceiling radiation
dampers are required
and adds an exception
for smoke dampers in
certain smoke barriers

607.5.5

BBS initiated
change

Added new exception
for smoke dampers in
sprinklered buildings

4101:2-7-01

701.2

2015

Adds a new section
requiring interlocks for
dampered openings

4101:2-8-01

801.16.1

2012

Requires labeling of
listed chimney lining
systems

802.9

2015

Adds a 12 inch
horizontal vent
terminal clearance from
door swings

804.3

2012

Requires listing and
labeling of mechanical
draft systems in
accordance with UL
378

804.3.8

2012

Requires listing and
labeling of mechanical
draft systems in
accordance with UL
378




805.3

2012

Clarifies requirements
for factory-built
chimney offsets

4101:2-9-01

902.2

2012 and 2015

Adds a labeling
requirement and
reference to UL 907 for
fireplace accessories

903.2

2012

Adds a reference to UL
1618

903.4

2015

Adds a new section for
fireplace doors

905.3

2012

Adds a reference to UL
1618

908.1

2012

Adds a reference to
UL1995

908.5

2015

Adds additional
requirements for
cooling tower water
supplies

908.8

2015

Adds requirements for
cooling tower controls
and drift eliminators

911.1

2012

Changes standard to
UL 19996

912.1

2012

Adds a reference to UL
499

918.5

2015

Provides pointer to
other sections for

outdoor intake and
return air openings

918.6

2012

Clarifies the garage
prohibited source for
forced air heating and
cooling systems

918.6

2015

Relocates the
prohibited source
section to 601.5

922.1

2012

Adds a reference to
NFPA 31

923.1

2012

Adds a reference to UL
499

923.1

2015

Adds a reference to
alternative engineered
designs.

927

2012

Adds a new section for
radiant heating systems

928

2012

Adds a new section for
evaporative cooling
equipment




928.1

2015

Adds a condition for
evaporative cooling
equipment water

supply

4101:2-10-01

1001.1

BBS initiated
change

Clarified applicability
of Chapter 10

1001.2

BBS initiated
change

Clarifies enforcement
responsibilities for
boilers, pressure
vessels, and hot water
heaters

1002.1

2012

Adds standards for
solid -fuel -fired water
heaters and thermal
solar water heaters

1003.1

2015

Clarified the applicable
construction standard
for pressure vessels

1003.3

2015

Clarified the applicable
construction standard
for welding of pressure
vessels

1004.1

BBS initiated
change

Allows the ASME
CSD-1 as an option for
the design of the boiler
control system

1004.1

2012

Adds a standard for
solid-fuel-fired boilers

1004.1

2015

Clarified boiler design
standards

1004.3.1

2012

Reorganizes the boiler
top clearance
requirements

1007.1

2015

Adds an exception for
the low-water cutoff
control

1007.2

2015

Adds a requirement
that combustion
operations stop when
water circulation stops

1008.1

2015

Changed the steam
boiler blowoff valve
arrangement

1009.2

2015

Requires expansion
tanks for systems
operating in excess of
30 psi to be
construction in
accordance with ASME
BPVC




Table 1009.2

2015

Adds a new table for
closed-type expansion
tank sizing

1011.1

2015

Allows tests to be
conducted IAW
manufacturer’s
requirements

4101:2-11-01

1101.10

2012

Allows other options
for securing refrigerant
caps

1101.10

2015

Adds an exception for
locking access port
caps

1102.3

2015

Requires access port
protection when
refrigerant is added or
recovered

Table 1103.1

2012

Updates the refrigerant
classification table

1104.1

2015

Deletes last sentence
relating to worst case
of fractionation

1105.6.3

2012

Adds a new section for
ventilation rate of
refrigeration systems

1105.9

2015

Clarifies that the
section only applies to
permanently installed
refrigeration systems

1106.3

2015

Corrects reference to
1105.6.3

1106.4

2012

Clarifies exception

1106.5

2012

Clarifies control
requirements

1106.5.1

2015

Allows a tamper-
resistant cover instead
of a break-glass switch

1106.5.2

2015

Allows a tamper-
resistant cover instead
of a break-glass switch

1107.1

2015

Adds a reference to
ASME B31.5 for
refrigerant piping
design

4101:2-12-01

Table 1202.4

2012

Adds a standard for PE
and PE-RT pipe

Table 1202.4

2015

Removes brass, PB,
and PE pipe and tubing

Table 1202.5

2012

Adds standards for
PEX fittings




Table 1202.5

2015

Removes brass and
bronze fittings

1203.3.4

2012

Adds an exception for
CPVC pipe joint
primer

1203.8

2012

Recognizes press-joints

1203.15

2015

Removes PE pipe and
tubing

1208.1

2015

Relocated testing
requirements for
ground source heat
pump loop systems

1209.3.2

2015

Removed brazing filler
metal melting point
temperature

1209.3.4

2015

Added a section for
PE-RT piping

1210

2015

Added a new section
dedicated to plastic
ground source heat
pump loop systems

4101:2-13-01

1303.3.2

2015

Recognizes press-
connect joints

1306.4

2012

Added a standard for
liquid-level indicating
gages

1307.1

2012

Added a standard for
fuel oil valves

4101:2-15-01

1501.3

BBS initiated
changes

Updated many
referenced standards
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