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2013 Residential Code of Ohio
(Mechanical Requirements)

Course Description

By using the resources and talents of several of its qualified members,
OBOA developed a 3-hour course covering mechanical requirements in
order to piece together and solidify the intent of specific mechanical
areas of the 2013 Residential Code of Ohio.

This 3-hour course will cover the 2013 Residential Code of Ohio
(RCO), selected mechanical requirements and key topics along with
their application related in “real world” scenarios. The content will be
based upon the Residential Code of Ohio that went into effect on
January 1, 2013.

The content will be appropriate for adult learners with some building
code enforcement or residential construction backgrounds; however,
the curriculum will not assume any advanced knowledge.
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105.1 Approvals required. Any owner or authorized agent who intends fo
construct, enlarge, alter, repair, move, or change the occupancy of a residential
building or structure. or portion thereof. or to erect, install. enlarge. alter. repair.
remove, convert or replace anv_electrical, gas, mechanical, plumbing system,
other residential bmldmg service equipment, or piping system the installation of
which is regulated by this code, or to cause any such work to be done, shall first

make apphcanon to the residential building official of a certified residential
building department and obtain the required approval.

105.5 Certificate of plan approval. Afier residential constritction documents have
been approved in accordance with section 107, the residential building official
shall finnish the owner/applicant a certificate of plan approval.

105.5.1 Content. The form of the certificate shall be as prescribed by the
residential building official and shall show the serial mnmber of the
certificate, the address at which the building or equipment under
consideration is or is to be located, the name and address of the owner, the
signature of the residential buit’ding Q[ﬁcinl who issued the certificate, and
such other information as is necessary to facilitate and ensure the proper
enforcement of the rules of the board.

Note: Section 102.10 contains work exempt for approval

pprov quire

Why is the application so important?

doc under this section is a “license” and the failure to approve such
construction_documents _as_submitted within_thirty_days_after filing or _the

disapproval of such construction documents is _an “adjudication order

denving _the issuance of a_license” _requiring _the opportumnity_for _an
“adjudication hearing” as provided by sections 119.07 to 119.13 of the
Revised Code and_as _modified by sections 3781.031 and 3781.19 of the
Revised Code. In accordance wirh section 109, an adjudication order demving
the issuance of a license shall specify the reasons for such denial.

If residential construction documents have been reviewed for compliance with
the rules of the board, an adjudication order has been issited to the owner and)|
the owner’s representative, and the owner has neither exercised the right to
appeal pursuant to section 110 nor resubmitted corrected dociments, the
application is invalid six months from the date of the issuance of the
adjudication order.
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Adequate Construction Documents

106.1.3 Submittal documents Information on construction documents.
Residential construction documents shall be dimensioned and drawn upon
suitable material. Electronic media documents are permitted to be submitted
when approved by the residential building official. Construction documents
shall be coordinated and of sufficient clarity to indicate the location, nature and
extent of the work proposed and show in detail that it will conform to the
provisions of this code. Construction documents, adequate for the scope of the

roject, shall include information necessary to determine compliance with this

code.
Item (8) - System descriptions. Description of the mechanical,
plumbing and electrical systems, including: materials; location and
type of fixtures and equipment; materials, and sizes of all ductwork;
location and type of heating, ventilation, air conditioning and other
mechanicat equipment; and all lighting and power equipment;

Adequate Construction
Documents



Alternative Products/Materials

114.2 Alternative materials, products, blies and methods of construction.
The provisions of this code are not intended to prevent the installation of any
material or to prohibit any material, product, assembly or method of construction
not specifically prescribed by this code, provided that any such alternative has
been approved. An alternative material, product or method of construction shall
be approved in accordance with either section 114.2.1 or section 114.2.2.

Exception: Industrialized units constructed in accordance with the “"OBC"

114.2.1 Research reports and listings. Any material, product, assembly or
method of construction not specifically provided for in this code, shall have a
valid research report or listing from an evaluation service listed in “OBC
Appendix P" and shall be deemed to be approved provided it complies with
the conditions listed in the report and Chapters 3781. and 3791. of the
Revised Code.

114.2.2 Board approval. Any material, product, assembly or method of
constriction not specifically provided for in this code may be approved by the
board of building standards wupon application under the procediires

ibed by the board and as outlined in the provisions of Chapter 1 of the

Listed and Labeled

» 1302.1 Listed and labeled. Appliances regulated
this code shall be listed and labeled for the
application in which they are installed and used,
unless otherwise approved in accordance with
Sections 106.4 and 106.5.
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Manufacturer’s Installation Instructions

Appliance Installation

1307.1 General. Installation of appliances shall
conform to the conditions of their listing and
label and the manufacturer’s installation
instructions. The manufacturer’s operating and
installation instructions shall remain attached to
the appliance.

1202.1 Additions, alterations or repairs. Additions, alterations, renovations or
repairs to a mechanical system shall conform to the requirements for a new

mechanical system without requiring the existing mechanical system to comply
with all of the requirements of this code. Additions, alterations or repairs shall not
cause an existing mechanical system to become unsafe, hazardous or overloaded.
Minor additions, alterations or repairs to existing mechanical systems shall meet
the provisions for new construction, unless such work is done in the same manner
and arrangement as was in the existing system, is not hazardous, and is approved.

1202.2 Existing installations. Except as otherwise provided for in this code. a
provision in this code shall not require the removal. alteration or abandonment of,
nor prevent the continued use and maintenance of. an existing mechanical system
lawfully in existence at the time of the adoption of this code.
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Definitions

« APPLIANCE. Any apparatus or device that
utilizes gas as a fuel or raw material to produce
light, heat, power, refrigeration or air

conditioning. o

=i

Definitions

EQUIPMENT (OR FIXTURE). Any plumbing,

heating, electrical, ventilating, air conditioning,
refrigerating and fire protection devices and
components of systems other than appliances, and
elevators, dumb waiters, and other mechanical
facilities or installations that are related to
building services.
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PDefinitions

* BOILER. A closed vessel in which water is heated, steam is
superheated, or any combination thereof, under pressure to
vacuum for use externally to itself by the direct application of
heat from the combustion of fuels, or from electricity or
nuclear energy. The term boiler includes fired units for
heating or vaporizing liquids other than water where these
units are separate from processing systems and are complete
within themselves.

Layout of the Mechanical
Requirements in the 2013 RCO

» The mechanical requirements span between
Chapters 12-24.

Chapter 12 Mechanical Administration
Chapter 13 General Mechanical System Requirements
Chapter 14 Heating and Cooling Equipment
Chapter 15 Exhaust Systems

Chapter 16 Duct Systems

Chapter 17 Combustion Air

Chapter 18 Chimneys and Vents

Chapter 19 Special Fuel-Burning Lguipment
Chapter 20 Boilers and Water Heaters
Chapter 21 Hydronic Piping

Chapter 22 Special Piping and Storage Systems
Chapter 23 Solar Systems

Chapter 24 Fuel Gas




General Mechanical System Requirements

* Given: The Residential Building Official receives construction
documents with application for a dust collection/exhaust system
to be installed in a residential accessory building (wood

working shop).

e Find: Use your code book to find the requirements regarding
this system in order to review and approve the documents.

1301.1 Scope. The provisions of this chapter shall govem the mstallation of

mechanical systems not specifically covered i other chapters applicable to

mechanical systems. Installations of mechanical appliances. equipment and

svstems not addressed by this code shall comply with the applicable provisions of
mechanical code and the “Tnternational Fuel Gas Code”,

Mechanical Requirements in
RCO Chapter 11

« RCO Chapter 11 is Energy Efficiency.

 Section 1101.2 provides three (3) options
for demonstrating energy compliance.
» 2009 IECC or

e Sections 1101-1104 or

e Section 1105 Ohio Home Builder’s Association
(OHBA) Alternative Energy Code Option

Note: the following slides will focus on key mechanical requirements
found in the 2009 IECC (Prescriptive) and Section 1105 OHBA options.

12/11/2013
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2009 IECC and Section 1105 OHBA

IECC 403.1 & OHBA 1105.3.1.1 — Controls (Mandatory)

* Programmable thermostat.
 Forced air furnace
* Minimum of one per dwelling unit
Capable of maintaining a daily schedule
Setback down to 55°F or up to 85°F
Initial programming
 Heating 70°F maximum.
 Cooling 78°F minimum.

2009 IECC and Section 1105 OHBA

IECC 403.2.1 (Prescriptive) & OHBA 1105.3.1.1

Insulation - Supply ducts in attics shall be insulated to a minimum

of R-8. All other ducts shall be insulated to a minimum of R-6.

» Note: HVAC duct work located outside of the conditioned space must be
insulated with insulation of minimum R-values. This includes both supply and
return ducts.

» Exception: Ducts or portions thereof located completely inside the
building thermal envelope.
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2009 IECC and Section 1105 OHBA

IECC 403.2.2 (Mandatory) & OHBA 1105.3.2.2

Sealing - All ducts, air handlers, filter boxes and building

cavities used as ducts shall be sealed. Joints and seams shall comply
with Section M1601.4.1.

Return-air duct work installed in basements or concealed building spaces may
conduct chemicals or other products that produce potentially harmful fumes.
Because the return air operates under negative pressure, any leaks could draw
fumes, moisture, soil gases or odors from the surrounding area and direct them
into the house. Therefore, sealing of return air duct work is also a requirement.

OHBA Duct Tightness Post Const. Test

1105.3.2.2 Sealing. Ducts, air handlers, filter boxes and building cavities [MN[0] R BIVRi[s )il RES LIS
used as ducts shall be sealed. Joints ‘ana' Se.an‘is j‘ljraﬂ comply with Section will take place on January

R * : k s 1, 2014 (Approvals dated
1. Post-construction test: Post-construction duct tightness shall be EWGEHCRUIOEE)R
verified fo meet the values prescribed in Table 1105.3.2.2(a) by
testing either the “Leakage to Quidoors”™ or the “Total Leakage”
in accordance with the chosen compliance path. Testing shall be
condiicted ar a pressure differential of 0.1 inch w.g. (25 Pa) across

the entire system, including the manufacturer’s air handler end
closure. All register boots shall be taped or otherwise sealed
during the resr.

TABLE 1105.3.2.2(a)
POST-CONSTRUCTION DUCT TIGHTNESS TESTING

| Leakage to Outdoors | Total Leakage |

er 100 ff (929 m’) of | (per 100 f© (929 w') of
conditioned floor area) ditioned floor area)
Compliance Path #1 <6cfim(2.85 L) <9c¢fn(4.24L5s)

Compliance Path #2 <4cfm(1.89L’s) <6¢fin(2.85L%)

Exception: Duct tightness test is not required if the air handler
and all ducts are located within conditioned space.

10



BA Duct Tightness Rough-in Test

2. Rough-in test: Rough-in duct tightmess shall be verified to meet the
values prescribed in Table 1105.3.2.2(b) by testing the “Total
Leakage” in accordance with the chosen compliance path. Testing
shall be conducted at a pressure differential of 0.1 _inch w.g. (25 Pa)
across the roughed in system, including the manufacturer's air
handler enclosure, if installed at the time of the test. All register boots
shall be taped or otherwise sealed during the test.

TABLE 1105.3.2.2(b)
ROUGH-IN DUCT TIGHTNESS TESTING
Total Leakage — with air | Total Leakage — without
handler installed air handler installed
(er 100 fF (929 w') of | (per 100 fF (929 w') of
conditioned floor area) conditioned floor area)
Compliance Path #1 <6cfin(2.83 L/s) <4 cfim(1.89 L's)

Compliance Path #2 <4 cfin(1.89 L) <3c¢fin(l.41L5s)

Exception: Duct tightness test is not required if the air handler
and all ducts are located within conditioned space.

2009 IECC Duct Tightness Testing

403.2.2 Sealing (Mandatory). All ducts, air handlers, filter B H i
boxes and building cavities used as ducts shall be sealed. Joints N()i Duct tlghtness teStmg has

and seams shall comply with Section M1601.4.1 of the Inter- been in place since January 1,

national Residential Code. 2013 (Approvals dated on and
Duct tightness shall be verified by either of the following: after this date). Required if the

1. Postconstruction test: Leakage to outdoors shall be less )

than or equal to 8 cfm (226.5 L/min) per 100 ft2 (9.29 m?) owner/owner’s agent has

of conditioned floor area or a total leakage less than or selected the 2009 IECC energy

equal to 12 cfm (12 L/min) per 100 ft2 (9.29 m?) of condi- . A

tioned floor areawhen tested at a pressure differential of option for the roject.
i across the entire system, includ-

ing the manufacturer’s air handler enclosure. All register

boots shall be taped or otherwise sealed during the test.

. Rough-in test: Total leakage shall be less than or equal to
6 cfm (169.9 L/min) per 100 ft* (9.29 m?) of conditioned
floor area when tested at a pressure differential of 0.1
inches w.g. (25 Pa) across the roughed in system, includ-
ing the manufacturer’s air handler enclosure. All register
boots shall be taped or otherwise sealed during the test. If
the air handler is not installed at the time of the test, total
leakage shall be less than or equal to 4 ¢fm (113.3 L/min)
per 100 fi? (9.29 m?) of conditioned floor area.

Exception: Duct tightness test is not required if the air handler ®
and all ducts are located within conditioned space.

12/11/2013
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Appliance Access

1305.1 Appliance access for inspection service, repair and replacement.
Appliances shall be accessible for inspection, service, repair and replacement
without removing permanent construction, other appliances, or any other piping
or ducts not connected to the appliance being inspected, serviced, repaired or
replaced. A level working space at least 30 inches deep and 30 inches wide (762
mm by 762 mm) shall be provided in front of the control side to service an
appliance. Installation of room heaters shall be permitted with at least an 18-inch
(457 mm) working space. A platform shall not be required for room heaters.

1305.1.2 Appliances in rooms. Appliances installed in a
compartment, alcove, basement or similar space shall be accessed
by an opening or door and an unobstructed passageway
measuring not less than 24 inches (610 mm) wide and large
enough to allow removal of the largest appliance in the space,
provided there is a level service space of not less than 30 inches
(762 mm) deep and the height of the appliance, but not less than
30 inches (762 mm), at the front or service side of the appliance
with the door open.

Appliance Access

1305.1.3 Appliances in attics. Attics contaming appliances shall be provided
with an opening and a clear and unobstructed passageway large enough to
allow removal of the largest apphance, but not less than 30 mches (762 mm)
high and 22 inches (559 mm) wide and

measured alone the centerline of the pass:

appliance. The passageway shall have contin

with Chapter 5 not less than 24 inches (610 mm) wide. A level service space

at least 30 inches (762 mm) deep and 30 mches (762 mm) wide shall be E—
present along all sides of the appliance where access is required. The clear t/ [

(508 mm by 762 mm), and larce enough to allow removal of the largest

apphance.

1305.1.3.1 Electrical requirements. A luminaire controlled by a switch
located at the required passageway opening and a receptacle outlet shall be
wnstalled at or near the appliance location in accordance with NFPA 70.

12/11/2013
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Clearance from Combustible
Construction

1306.1 Appliance clearance. Appliances shall be installed with the clearances
from unprotected combustible materials as indicated on the appliance label and in
the manufacturer’s installation instructions.

Clearance Reduction

1306.2 Clearance reduction. Reduction of clearances shall be in accordance with
the appliance manufacturer’s instructions and Table 1306.2. Forms of protection
with ventilated air space shall conform to the following requirements:

1. Not less than l-inch (25 nun) air space shall be provided between the
protection and combustible wall surface.

. Air circulation shall be provided by having edges of the wall protection
open at least 1 inch (25 mm).

. If the wall protection is mounted on a single flat wall away from corners,
air circulation shall be provided by having the bottom and top edges, or
the side and top edges open at least 1 inch (25 mm).

. Wall protection covering two walls i a comer shall be open at the bottom
and top edges at least 1 inch (25 mm).

CONSTRUCTION USING COMBUSTIBLE MATERIAL,
PLASTERED OR UNPLASTERED

- N

X
Lo~
c

EQUIPMENT OR
VENT CONNECTOR

13



Clearance Reduction Gas (Table
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Clearance Reduction

Given: A boiler has a minimum 36 inch clearance
to vertical combustible assemblies at the rear of
the appliance . The Inspector measures 12 inches
from the appliance to the combustible wall.

Is there a problem here?
May there be a solution?

Could a clearance reduction method be installed?

REDUCTION OF CLEARANCES WITH SPECIFIED FORMS OF PROTECTION® &%=t ehiikl
TYPE OF PBDTECT!ON WHERE THE REQUIRED CLEARANCE WITH NO PROTECTION FROM APPLIANCE,
APPLIED T VENT CONNECTOR, OR SINGLE WALL METAIL PIPE IS:
AND COVERING ALL 36 inches 18 inches 12 inches 9 inches 6 inches

SURFACES OF hon (Inche<)”

COMBUSTIBLE - = -
MATERIAL WITHIN THE l Use column 1 for above an connector. Use column 2 for

_clearances from an applianc ical ¢ i matal pipe.
DISTANCE SPECIFIED AS m =i Abeve | Sides ; Sides | Above | Sides

=
REQUIRED
CLEARANCE WITHNO | colamn 1) and rear |c I and rear fc andrear
PROTECTION (See Figures oluma
13061 and 1306.2)

3'4-inch thick masonry wall 2 —_ 12
‘without vennlated air space

12 9

9 3

0. D“}ﬁ -inch (No. 24 gap)
over l-inch glass fiber
mﬁﬂnndbﬂmmﬂm:ed
with wire or rear face with a
ventilated air space

3':-inch thick masonry wall
‘with ventilated air space

Galvanized sheet steel having
3 minimum thickness of
00 36-inch (No. -lg ge)

0.0236-inch (No. 24 gage)
with ventilated air space over

00236 inch (Vo 24 gage)
With a ventilated air sps

12/11/2013
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Clearance Reduction

Therefore, if the manufacture’s instructions allowed reduced clearances,
and the assembly was submitted, approved, installed and inspected as
indicated below, the 12 inch reduced clearance would be acceptable.

TVRLLEOARD

~— GALVANIZED
= SHEET METAL
\ (BARE OR PAINTED)

WOOD :

STUD 4 N CLEARANCE DISTANCE RECUWIRED
1 WATHOUT PROTECTION

WALL : \

: HEAT-PRODUCING
1 \ APPLIANCE
GALVANIZED

SHEET METAL

1 cLEARANCE
2 I

Heating and Cooling
o Six specific areas of Chapter 14

Required Heating

Sizing of Equipment
Types of Equipment
Condensate Disposal
Locking Access Port Caps

Refrigerant Piping Insulation

15
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Heating and Cooling

» Required Heating

303.8 Required heating. When the winter design temperature in Table 301.2(1) is
below 60°F (16°C), every dwelling unit shall be provided with heating facilities
capable of maintaining a minimum room temperature of 68°F (20°C) at a point 3
feet (914 mm) above the floor and 2 feet (610 mm) from exterior walls in all

habitable rooms at the design temperature. The installation of one or more portable
space heaters shall not be used to achieve compliance with this section.

STATION HEATING DEGREE DESIGN DEGREES NORTH
DAYS (Yeariy Total) TEMPERATURES LATITUDE
_Akron-Canton 6,037 [ 41°00"
Cincinnati 4410 39°10”
Cleveland 6,351 417207
Columbus 3,660 41°00"
5,622 39°50"
06,403 41°50"
3,796 41°30"

Toledo 06,494 41°40°
Youngstown 6,417 41°20°

] o fwla|w|w]e
B I Bt i e e

Heating and Cooling

* Sizing of Equipment

1401.3 Sizing. Heating and cooling equipment shall be sized in accordance with
ACCA Manual S based on building loads calculated in accordance with ACCA
Manual J or other approved heating and cooling calculation methodologies.

16
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Heating and Cooling

 Types of Equipment

Chapter 14 contains specific information regarding the following equipment:

CENTRAL FURNACES

HEAT PUMP EQUIPMENT
REFRIGERATION COOLING EQUIPMENT
BASEBOARD CONVECTORS

RADIANT HEATING SYSTEMS

DUCT HEATERS

VENTED FLOOR FURNACES

VENTED WALL FURNACES

VENTED ROOM HEATERS Example:

HEATING AND COOLING EQUIPMENT M1411.2 Refrigeration coils in _warm-air
ABSORPTION COOLING EQUIPMENT furnaces. Where a cooling coil is located in the
EVAPORATIVE COOLING EQUIPMENT  gypply  plenum of a warm-air furnace, the
FIREPLACE STOVES

R furnace blower shall be rated at not less than

0.5-inch water column (124 Pa) static pressure
unless the furnace is listed and labeled for use
with a cooling coil. Cooling coils shall not be
located upstream from heat exchangers unless
listed and labeled for such use.

Heating and Cooling

» Condensate Disposal

M1411.3.1 Auxiliary and secondary drain systems. In
addition to the requirements of Section M1411.3, a secondary drain or auxiliary drain

pan shall be required for each cooling or evaporator coil where damage to any building
components will occur as a result of overflow from the equipment drain pan or stoppage
in the condensate drain piping. Such piping shall maintain a minimum horizontal slope in
the direction of discharge of not less than 1/8 unit vertical in 12 units horizontal (1-
percent slope). Drain piping shall be a minimum of 3/4-inch (19 mm) nominal pipe size.
One of the methods in this section shall be used. Example Item 2 indicated below:

2. A separate overflow drain line shall be connected to
the drain pan installed with the equipment. This
overflow drain shall discharge to a conspicuous point
of disposal to alert occupants in the event of a

stoppage of the primary drain. The overflow drain
line shall connect to the drain pan at a higher level

than the primary drain connection.

17
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Heating and Cooling

 Locking Access Port Caps

1411.6 Locking access port caps. Refrigerant circuit access ports located
outdoors shall be fitted with locking-type tamper-resistant caps.

New requirement due to people
huffing refrigerants.

Heating and Cooling

 Refrigerant Piping Insulation

14115 Insulation of refrigerant piping. Piping and fittings for
refrigerant vapor (suction) lines shall be insulated with insulation
having a thermal resistivity of at least R-4 and having external surface
permeance not exceeding 0.05 perm [2.87 ng/(s - mz.Pa)] when tested
in accordance with ASTM E 96.

18
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Ventilation & Exhaust Systems

o Specific areas of Chapters 3 & 15

e Natural or Mechanical Ventilation
e Minimum Exhaust Rates for Kitchens and Bathrooms

 Clothes Dryer Exhaust (Gas & Non-Gas)

Ventilation & Exhaust Systems

» Natural or Mechanical Ventilation

303.1 Habitable rooms. All habitable rooms shall have an aggregate glazing area
of not less than 8 percent of the floor area of such rooms. Natural ventilation shall
be through windows, doors, louvers or other approved openings to the outdoor air.
Such openings shall be provided with ready access or shall otherwise be readily
controllable by the building occupants. The minimum openable area to the
outdoors shall be 4 percent of the floor area being ventilated.

Exception 1. The glazed areas need not be openable where
the opening is not required by Section 310 and an approved
mechanical ventilation system capable of producing 0.35 air
change per hour in the room is installed or a whole-house
mechanical ventilation system is installed capable of
supplying outdoor ventilation air of 15 cubic feet per minute
(cfm) (78 L/s) per occupant computed on the basis of two
occupants for the first bedroom and one occupant for each
additional bedroom.

19



Ventilation & Exhaust Systems

* Minimum Exhaust Rates for Kitchens and Bathrooms

1507.3 Ventilation rate. Ventilation systems shall be designed to
have the capacity to exhaust the minimum air flow rate determined
in accordance with Table 1507.3.

TABLE 1507.3

MINIMUM REQUIRED EXHAUST RATES FOR ONE-, TWO-, AND
THREE-FAMILY DWELLINGS

AREA TO BE VENTILATED VENTILATION RATES

100 cfm intermittent or
25 cfm continuous

Kitchens

Mechanical exhaust capacity of
Bathrooms—Toilet Rooms 50 cfm internuttent or 20 cfin
continuous

2439.5.1 Material and size. Exhaust ducts shall have a smooth interior finish and shall be
constructed of metal a minimum 0.016-inch thick . The exhaust duct size shall be
4 inches (102 mm) nominal in diameter.

2439.5.6 Length identification. Where the exhaust duct is concealed within the building
construction, and only if the equivalent length exceeds 25 feet (7620 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 or at the
HectncalpaneL THE NET EQUIVALENT LENGTH

OF DRYER DUCT FROM THIS
LOCATION IS

2439.5.5 Duct length. The maximum allowable exhaust duct length shall be determined by
one of the methods specified in Section 2439.5.5.1 or 2439.5.5.2.

2439.5.5.1 Specified length. The maximum length of the exhaust duct shall be 25 feet
(7620 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 Table2439.5.5.1.

12/11/2013
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Ventilation & Exhaust Systems
 Clothes Dryer Exhaust (Gas & Non-Gas)

2439.5.5.2 Manufacturer’s instructions. The maximum length of the exhaust duct shall be
determined by the dryer manufacturer’s installation instructions. The building 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
building official prior to the concealment inspection. In the absence of fitting equivalent
length calculations from the clothes dryer manufacturer, Table 2439.5.5.1 shall be used.

TABLE 2439551
DRYER EXHAUST DUCT FITTING EQUIVALENT LENGTH

DRYER EXHAUST DUCT FITTING TYPE EQUIVALENT LENGTH

4 mch radms mutered 45 degree elbow 2 feet 6 mches

4 mch radms mutered 90 depres elbow 5 feet

6 inch radws smooth 45 degree elbow 1 foot

6 mch radius smooth 90 degree elbow 1 foot 9 mches

8 inch radius smooth 45 degree elbow 1 foot

8 mch radws smooth 90 degree elbow 1 foot 7 mches

9 mches
1 foot 6 mches

Duct Systems

o Specific areas of Chapters 16

Duct Design
Types of ducts
Duct Insulation
Sealing Ducts

Return Air

12/11/2013
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Duct Systems

» Duct Design

1601.1 Duct design. Duct systems serving heating, cooling and ventilation equipment
shall be fabricated in accordance with the provisions of this section and ACCA Manual
D or other approved methods.

Duct Systems

 Types of ducts

TABLE 1601.1.1(2)
GAGES OF METAL DUCTS AND PLENUMS USED FOR HEATING OR COOLING

GALVANIZED ALUMINUM

MINIMUM THICKNESS EQUIVALENT MINIMUM THICKNESS
DUCT SIZE (inches) GALVANIZED SHEET NO.

Round ducts and enclosed rectangular ducts
14 mches or less 00127 0.0175
16 and 18 nches 0.0187 2 o018
20 ches and over 0.0236 2 0.023
Exposed rectangular ducts
14 inches or less 0.0157 2 0.0175
Over 14" inches 00187 o 0018

TABLE M1601.1.1(1
CLASSIFICATION OF FACTORY. AIR DUCTS

DUCT CLASS MAXIMUM FLAME SPREAD INDEX

0 0
1 25

Class 0 indicates flame-spread and smoke-developed
indexes of zero; Class 1 indicates a flame spread in-
dex not greater than 25 and a smoke-developed index
not greater than 50, when tested to ASTM E 84.
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1601.2 Factory-made ducts. Factory-
made air ducts or duct material shall be

approved for the use intended, and shall
be installed in accordance with the
manufacturer’s installation instructions.
Each portion of a factory-made air duct
system shall bear a listing and label
indicating compliance with UL 181 and
UL181A or UL 181B.

1601.1.2 Underground duct systems. Underground duct systems shall be
constructed of approved concrete, clay, metal or plastic. The maxinmm duct
temperature for plastic ducts shall not be greater than 150°F (66°C). Metal
ducts shall be protected from corrosion i an approved manner or shall be
completely encased in concrete not less than 2 inches (51 mm) thick
Nonmetallic ducts shall be installed in accordance with the manufacturer’s
installation instructions. Plastic pipe and fitting materials shall conform to cell
classification 12454-B of ASTM D 1248 or ASTM D 1784 and extemal
loading properties of ASTM D 2412. All ducts shall slope to an accessible
point for drainage. Where encased in concrete, ducts shall be sealed and
secured prior to any concrefe being poured. Metallic ducts having an approved
protective coating and nonmetallic ducts shall be installed in accordance with
the manufacturer’s installation instructions.

Duct Sys

* Duct Insulation

1601.3 Duct insulation materials. Duct coverings and linings, including
adhesives where used, shall have a flame spread index not higher than 25,
and a smoke-developed index not over 50 when tested in accordance with
ASTM E 84 or UL 723, using the specimen preparation and mounting

procedures of ASTM E 2231.

12/11/2013
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M1601.4.1 Joints and seams. Joints of duct systems shall be made
substantially airtight by means of tapes, mastics, liquid sealants,

gasketing or other approved closure systems.

e Return Air

1602.2 Prohibited sources. Outdoor and return air for a forced-air heating or
cooling system shall not be taken from the following locations:

1.

6.

Closer than 10 feet (3048 mm) to an appliance vent outlet, a vent opening
from a plumbing drainage system or the discharge outler of an exhaust fan,
unless the outlet is 3 feet (914 mm) above the outside air inlet.

: Wheu: ﬂaumw'hle Vapors are [.!I’ESEII or \\hene located less lhau IO feel
2 by 1 face of bi ubli - dri =

A room or space, the volume of which is less than 25 percent of the entire
volume served by the system. Where connected by a permanent opening
having an area sized in accordance with ACCA Manual D. adjoining
rooms or spaces shall be considered as a single room or space for the
purpose of detenmining the volume of the rooms or spaces.

Exception: The minimum volume requirement shall not apply where
the amount of return air taken from a room or space is less than or
equal to the amount of supply air delivered to the room or space.

. A closet. bathroom. toilet room. kitchen. garage. mechanical room. boiler

room, furnace room, unconditioned attic or other dwelling vnit.

A room or space containing a fuel-burning appliance where such room or
space serves as the sole source of return air.
An unconditioned crawl space by means of direct connection to the retumn
side of a forced air system. Transfer openings in the crawl space enclosure
shall not be prohibited.

FIREBLOCKING o

GRILE CPEN
TO WAL CAVITY
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Combustion Alr

 Selected areas of Chapters 17 & 24

» Chapter 17 (Solid fuel and oil)

» Chapter 24 (Fuel gas)

Combustion Alir

Combustion air is necessary for complete fuel combustion. Incomplete
combustion results in the production of increased carbon monoxide, build-up
of soot, and damage to the appliance.

e Chapter 17 (Solid fuel and oil

1701.1 Scope. Solid-fuel-burning appliances shall be provided with combustion air in
accordance with the appliance manufacturer’s installation instructions. Oil fired
appliances shall be provided with combustion air in accordance with NFPA 31. The
methods of providing combustion air in this chapter 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 Chapter 24.
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Combustion Air
° ater 4Fu d )

SECTION 2407
COMBUSTION, VENTILATION AND DILUTION AIR

2407.1 General. Air for combustion, ventilation and dilution of flue gases for
appliances installed in buildings shall be provided by application of one of the
methods prescribed in Sections 2407.5 through 2407.9. Where the requirements
of Section 2407.5 are not met, outdoor air shall be introduced in accordance with
one of the methods prescribed in Sections 2407.6 through 2407.9. Direct-vent
appliances, gas appliances of other than natural draft design and vented gas
apphiances other than Category I shall be provided with combustion, ventilation
and dilution air in accordance with the appliance manufacturer’s instructions.

VENTILATION LOWERS
(EACH END OF ATTIC)

I~ OUTLET AIR

|- WATER HEATER

o
[~ [NLET AR DUCT (ENDS 1 FT) ABOVE
FLOOR)

o b

Combustion Alir

. pter 24 (Fuel gas)

Many different methods of providing combustion air are indicated in Section
2407. Note: with our modern homes being built tighter and tighter, reliance upon
indoor air as the sole means for combustion air is becoming a challenge.
However, the following prescriptive methods have been selected to inform the
code user of using outdoor air for combustion and dilution.
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ion Air (Two Ope

2407.6.1 Two-permanent-openings method. Two permanent openings, one
commencing within 12 inches (305 mm) of the top and one commencing
within 12 inches (305 mm) of the bottom of the enclosure, shall be provided.
The openings shall communicate directly. or by ducts, with the outdoors or
spaces that freely communicate with the outdoors.

‘Where directly communicating with the outdoors, or where communicating with
the outdoors through vertical ducts, each opening shall have a minimum free area
of 1 square mnch per 4.000 Btwh (550 mm’/kW) of total input rating of all
appliances in the enclosure [see Figures 2407.6.1(1) and 2407.6.1(2)]

(VENTILATION LOUVERS
CHIMNEY OR GAS VENT (EACH END OF ATTIC)

|~ WATER HEATER

1 VA
VENTILATION LOUVERS Z/
FOR UNHEATED CRAWL SPA(

2407.6.2 One-permanent-opening method. One permanent opening.
commencing within 12 inches (305 mm) of the top of the enclosure, shall be
provided. The appliance shall have clearances of at least 1 inch (25 mm) from the
sides and back and 6 _inches (152 mm) from the front of the appliance. The
opening shall directly communicate with the outdoors or through a vertical or
horizontal duct to the outdoors, or spaces that freely communicate with the
outdoors (see Figure 2407.6.2) and shall have a minimum free area of 1 square
inch per 3,000 Btwh (734 mm’/kW) of the total input rating of all appliances
located in the enclosure and not less than the sum of the areas of all vent CHIMNEY OR GAS VENT
connectors in the space.

Application: OPENING

ALTERNATE OPENING

Furnace 100,000 Bt nd WH 50,000 Btu/h LOCATION
Total = 150,000 Btu/h

o
Min. Area = 150,000/3000 square i s (free) @

FIGURE 2407.6.2
SINGLE COMBUSTION AIR OPENING.
ALL ATR FROM OUTDOORS
(see Section 2407.6.2)
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Combustion Air Louvers & Grilles

Do not forget about the louvers and grilles!

2407.10 Louvers and grilles. The required size of openings for combustion,
ventilation and dilution air shall be based on the net free area of each opening.
Where the free area through a design of louver, grille or screen is known, it shall
be used in calculating the size opening required to provide the free area
specified. Where the design and free area of louvers and grilles are not known,
it shall be assumed that wood louvers will have 25-percent free area and metal
louvers and grilles will have 75-percent free area.

Chimneys and Vents
 Selected areas of Chapters 18 & 24

» Chapter 18 (Solid fuel and oil)

» Chapter 24 (Fuel gas)
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 Chapter 18 (Solid fuel and oil)

1801.1 Venting required. Fuel-burning appliances shall be vented to the
outdoors in accordance with their listing and label and manufacturer’s installation
instructions except appliances listed and labeled for unvented use. Venting
systems shall consist of approved chimmevs or vents. or venting assemblies that
are integral parts of labeled appliances, Gas-fired appliances shall be vented in

accordance with Chapter 24,

» Chapter 18 (Solid fuel and oil)

SECTION 1803
CHIMNEY AND VENT CONNECTORS

1803.1 General. Connectors shall be used to connect fuel-burmning appliances to a
vertical chimney or vent except where the chimney or vent is attached directly to
the appliance

1803.2 Connectors for oil and solid fuel appliances. Connectors for ol and
solid-fuel-burming  apphances shall be constructed of factory-bumlt chimney

TABLE 1804.1

VENT SELECTION CHART

VENT TYPES

APPLIANCE TYPES

Type L oil vents

Oil-buming appliances listed and labeled
for venting with Type L veats

material, Type L vent material or single-wall metal pipe having resistance to
corrosion and heat and thickness not less than that of galvanized steel as specified
m Table 1803.2

TABLE 1803.2
THICKNESS FOR SINGLE-WALL METAL PIPE CONNECTORS
DIAMETER OF GALVANIZED SHEET MINIMUM
CONNECTOR (inches) METAL GAGE NUMBER THICKNESS (inch)
Less than 6 2 0.019

610 10 2 0.024

Over 10 through 16 22 0.029

Pellet vents

Pellet fuel-burning appliances listed and

labeled for use with pellet vents

12/11/2013
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Chimneys and VVents

o Chapter 18 (Solid fuel and oil)

1804.2.4 Type L vent. Type L venting systems shall conform to UL 641 and
shall terminate with a listed and labeled cap in accordance with the vent
manufacturer’s mstallation istructions not less than 2 feet (610 nun) above
the roof and not less than 2 feet (610 mm) above any portion of the building
within 10 feet (3048 mm).

Note: The termination requirements are consistent with NFPA 31.

o Chapter 24 (Fuel gas)

2426.1 General. All vents, except as provided in Section 2427.7. shall be listed
and labeled. Type B and BW vents shall be tested in accordance with UL 441.
Type L vents shall be tested m accordance with UL 641. Vents for Category II
and IIT appliances shall be tested in accordance with UL 1738. Plastic vents for
Category IV appliances shall not be required to be listed and labeled where such
vents are as specified by the appliance manufacturer and are installed in
accordance with the appliance manufacturer’s installation mstructions.
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o Chapter 24 (Fuel gas)

2427.4 Type of venting system to be used. The type of venting
system to be used shall be in accordance with Table 2427.4.

TABLE 24274

TYPE OF VENTING SYSTEM TO BE USED
APPLIANCES TYPE OF VENTING SYSTEM
Type B gas vent (Section 2427.6)
Listed Category I appliances Chimney (Section 2427.5)
Listed appliances equipped with draft hood Single-wall metal pipe (Section 2427.7)
Appliances listed for use with Type B gas vent Listed chimney lining system for gas venting (Section 2427 % 2)
Special gas vent listed for these appliances (Section 2427.4.2)

Listed vented wall fumaces Type B-W gas vent (Sections 2427.6, 2436)

As specified or by s of listed app (Sections
2427.4.1, 2427.4.2)

As specified or fu hed by s of listed
2427.4.1, 24274.2)

Category IV appliances .:\;‘?:-::ﬁe‘: ‘E\-l _:“Tld"d by manufacturers of listed appliances (Sections

Category Il appliances

(Sections

Category Il appliances

Unlisted appliances Chimney (Section 2427.5)

D s in vented Chimney

Direct-vent appliances See Section 2427.2.1

Appliances with integral vent See Section 242

27.6.3 Gas vent termination. A gas vent shall temunate m accordance
with one of the following

1. Gas vents that are 12 inches (305 nun) or less in size and located pot
less than 8 feet (2438 mm) from a vertical wall or sumlar obstruction
shall termunate above the roof in accordance with Figure 242763

2. Gas vents that are over 12 jnches (305 mum) in size of are Jocated less
1 1(2438 vertical wall or s bstruction shall
terminate not less than 2 feet (610 mm) above the highest point where
they pass through the roof and not less than 2 feet (610 nun) above any
Hpa)- portion of a building within 10 feet (3048 mm) honzontally.

MINIMUM HEIGHT FROM ROOF
TO LOWEST DISCHARGE OPENING

ROOF SLOPE H (minimum) 1t

Flat to 6/12 1.0

Over 6/12 10 7/12 125

Over 7/12 10 8/12 15
Over 8/12 to 9/12 20

Over 9/12 to 10/12 2.5
Over 10/12 10 11/12 325
Over 11/12 10 12/12 4.0

Over 12/12 10 14/12 5.0

Over 14/12 10 16/12 6.0

Over 16/12 to 18/12 7.0
Over 18/12 0 20/12 7.5

Over 20/12 10 21/12 8.0
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2427.6.8 Size of gas vents. Venting systems shall be sized and constructed in
accordance with Section 2428 or other approved engineering methods and the
gas vent and appliance manufacturer’s installation instructions.

TERMINATION \

B VENT

Components for a single Category |
appliance venting system. LENGTH ommw]

TOTAL HEIGHT OF
ENT

SINGLE-WALL CONNECTOR

GAS-FIRED FURNACE

» Chapter 24 (Fuel gas)

TABLE 2427.10.5"
NCES FOR CONNECTORS

MINIMUM DISTANCE FROM COMBUSTIBLE MATERIAL
Listed Type B gas Listed Type L Single-wall Factory-built
APPLIANCE vent material vent material metal pipe chimney sections
Listed appliances with draft hoods and appliances listed
for use with Type B gas vents

As listed As listed 6 inches As listed

Residential bg:lers and furnaces with listed gas conversion 6 inches 6 inches 0 inches As listed
burner and with draft hood

Residential appliances listed for use with Type L vents Not permitted As listed 9 inches As listed

Listed gas-fired toilets Not permitted As listed As listed As listed

Unlisted residential appliances with draft hood Not penmitted 6 inches 9 inches As listed

Residential and low-heat appliances other than above Not permitted 9 inches 18 inches As listed

Mediuni-heat appliances Not permitted Not permitted 36 inches As listed
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Chimneys and Vents
 Chapter 24 (Fuel gas)

2427.6.8 Size of gas vents. Venting systems shall be sized and constructed m
accordance with Section 2428 or other approved engineering methods and the
gas vent and appliance manufacturer’s installation instructions.

Components of a single Category |
appliance venting system.

TERMINATION \
2427.10.8 Slope. A vent connector shall be installed without dips or sags and
shall slope upward toward the vent or chumney at least 1'4 inch per foot (21 BVENT
mn/m).
LENGTH OF LATERAL
] TOTAL HEIGHT OF
VENT

SINGLE-WALL CONNECTOR

GAS-FIRED FURNACE

Chimneys and Vents

o Chapter 24 (Fuel gas)

. . TERMINATION
Example: Using Table 2428.2(2) size the B- N
vent based upon the following information:

» Furnace Input-100,000 Btu/h (Category I) TOTAL HEIGHT OF
« Total Vent height is 15 feet Ve
» Lateral length is 2 feet

SINGLE-WALL CONNECTOR

GAS-FIRED FURNACE

33



12/11/2013

Chimneys and VVents

TABLE 2428.2(2)
TYPE B DOUBLE-WALL GAS VENT

Pl ng
ppliance Type | Category 1

Single-wall mefal connector

3 L
APPLIANCE INPUT RATING IN TEOUSANDS

FAN |NAT [ FaN  [NaT | Fan

Boilers and Water Heaters

» Selected areas of Chapter 20

Boiler Standards
Boiler Operating and Safety Controls
Expansion Tanks

Water Heaters
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Boilers and Water Heaters
» Boiler Standards

2001.1.1 Standards, Otl-fired boilers and their control systems shall be listed
and labeled in accordance with UL 726. Electric boilers and their control
systems shall be listed in accordance with UL 834, Boilers shall be designed
and constructed in accordance with the requirements of ASME CSD-1 and as
applicable. the ASME Boiler and Pressure Vessel Code, Sections I and IV.
Gas-fired boilers shall conform to the requirements listed in Chapter 24,

mponents of a hot water boiler

Boilers and Water Heaters
 Boiler Operating and Safety Controls

SECTION 2002
OPERATING AND SAFETY CONTROLS

2002.1 Safety controls. Electrical and mechanical operating and safety controls
for boilers shall be listed and labeled.

2002.2 Hot water boiler gauges. Every hot water boiler shall have a pressure
gauge and a © gauge. or 1, pressure and temperature gauge.
The gauges shall indicate the temperature and pressure within the normal range of
the system’s operation,

d Every steam boiler shall have a water-gauge glass
and a pressure gauge. The pressure gauge shall indicate the pressure within the
normal range of the system’s operation. The gauge glass shall be installed so that
the midpoint is at the normal water level.

2002.4 Pressure-relief valve. Boilers shall be equipped with pressure-relief
valves with mini rated capacities for the served. Pressure-relief
valves shall be set at the maximum rating of the boiler. Discharge shall be piped
to drains by gravity to within 18 inches (457 mm) of the floor or to an open
receptor

2002.5 Boiler low-water cutoff. All stcam and hot water boilers shall be
protected with a low-water cutoff control. The low-water cutoff shall
automatically stop the combustion operation of the appliance when the water level
drops below the lowest safe water level as established by the manufacturer.

12/11/2013
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Boilers and Water Heaters
» Expansion Tanks

Note: When the temperature is raised in a closed hot water system a volume and pressure
increase is the result. If there was no equipment (cushion) connected to the system to account
for the expansion, then the relief valve would always open . Therefore, an expansion tank is
required for hot water boilers to take the expansion relative to pressure changes in the
system, thus ensuring normal steady state operation.

The minimum capacity of expansion tanks shall be

determined from Table 2003.2.

TABLE 2003.2
EXPANSION TANK MINIMUM CAPACITY® FOR FORCED HOT-WATER SYSTEMS 2
SYSTEM VOLUME" (gallons) PRESSURIZED DIAPHRAGM TYPE NONPRESSURIZED TYPE i .- Water line
10 15 i}

15 30 Water fills upper
25 45 half of expansion
- tank

30 60
40 75 : Internal rubber
5 dooha
60 105

65 120
5 135
80 150

Air fills lower hal

g|le| 2| 2lels|e|8|s

g

Boilers and Water Heaters

o \Water Heaters

2005.1 General. Water heaters shall be installed in accordance with the
manufacturer’s mnstallation instructions and the requirements of this code. Water
heaters installed in an attic shall conform to the requirements of Section 1305.1.3
Gas-fired water heaters shall conform to the requirements in Chapter 24,
Domestic electric water heaters shall conform to UL 174 or UL 1453
Commercial electric water heaters shall conform to UL 1453, Oiled-fired water
heaters shall conform to UL 732

2005.2 Prohibited locari Fuel-fired water heaters shall not be installed n a
room used as a storage closet. Water heaters located in a bedroom or bathroom
shall be installed in a sealed encl so that bustion air will not be taken
from the living space. Installation of direct-vent water heaters within an enclosure
1s not required.

Water heaters used to supply both potable ~
hot water and hot water for space heating
shall be installed in accordance with this
chapter, Chapter 24, Chapter 28 and the
manufacturer’s installation instructions
according to 2004.1.

12/11/2013
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What Is Hydronic Heating

the is derived from the product of 60 x 8.3, where 60 is the number of
minutes in an hour (noting that heat transfer rate is in Btu per hour while water flow rate is
in gallons per minute); the factor 8.3 is the weight of a gallon of water, in pounds.

EXAMPLE:

Thus, heat transfer from the boiler to the system is 55,000 Btu/h.
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Hydronic Piping
o Selected areas of Chapter 21

» System Drain Down & Protection of potable water

* Floor Heating Systems

2101.1 General. Hydronic piping shall conform to Table 2101.1. Approved
piping, valves, fittings and connections shall be installed i accordance with the
manufacturer’s mstallation instructions. Pipe and fittings shall be rated for use at
the operating temperature and pressure of the hydronic system. Used pipe,

fittings. valves or other materials shall be free of foreign materials.

Hydronic Piping

» System Drain Down & Protection of potable water

2101.2 System drain down. Hydronic piping systems shall be mstalled to permit
draining of the system. Where the system drains to the plumbing drainage system,
the installation shall conform to the requirements of the plumbing code.

Exception: The buried portions of systems embedded underground or under
floors.

2101.3 Protection of potable water. The potable water system shall be protected
from backflow in accordance with the provisions listed in the plumbing code.
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Hydronic Piping

» Floor Heating Systems

2103.1 Piping materials. Piping for embedment mn concrete or gypsum materials
shall be standard-weight steel pipe, copper tubing, cross-linked
polyethylene aluminum/cross-linked polyethylene (PEX-AL-PEX) pressure pipe.
chlorinated polyvinyl chloride (CPVC). polybutylene. cross-linked polyethylene
(PEX) tubing or polypropylene (PP) with 8 munimum rating of 100 psi at 180°F
(690 kPa at 82°C).

2103.2.1 Slab on grade installation. Radiant piping used in slab-on-grade

applications shall have insulating materials having a minimum R-value of §

installed beneath the piping.

Minimum insulation R-value
and marking required

L ]2103.2.4 T
;-_‘: thermal barriers shall be installed so that the

LA readily observable upon inspection.

Fuel Gas
Selected areas of Chapter 24

Elevation of ignition source

Electrical

Prohibited Locations

Underground Penetrations Prohibited

Gas Piping in Solid Floors & Beneath Buildings
Sediment Trap

Testing Piping

12/11/2013
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Fuel Gas

 Elevation of ignition source

2408.2 Elevation of ignition source. Equipment and appliances having an
ignition source shall be elevated such that the source of ignition is not less than 18
inches (457 mm) above the floor in hazardous locations and public garages.
private garages, repair garages. motor fuel-dispensing facilities and parking
garages. For the purpose of this section. rooms or spaces that are not part of the
living space of a dwelling umt and that communicate directly with a pnvate
garage through openings shall be considered to be part of the private garage.

Exception: Elevation of the ignition source is not required for appliances that
are listed as flammable vapor ignition resistant.

Typical hazardous locations are in residential private garages

Fuel Gas Piping

e Electrical

2410.1 Grounding. Gas piping shall not be used as a grounding electrode.

2410.2 Connections. Electrical connections between appliances and the building
wiring. including the grounding of the appliances, shall conform to NFP4 70.

Explain grounding (earthing)

The intent of 2410.1 is to not
intentionally connect buried metallic
piping in earth via a wire (GEC) to the
grounded service conductor.

12/11/2013
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Fuel Gas Piping

 Electrical Bonding

2411.1 Pipe and tubing other than CSST. Each above-ground portion of a gas
piping system other than corrugated stainless steel tubing (CSST). that is likely to
become energized shall be electrically continuous and bonded to an effective

ground-fault current path. Gas piping. other than CSST, shall be considered to be Note: Similar language in 2011 NEC

bonded where it is connected to appliances that are connected to the equipment JENPASIOMI0ZN=}
grounding conductor of the circuit supplying that appliance.

2411.1.1 CSST. Corrugated stainless steel tubing (CSST) gas piping systems
shall be bonded to the glectrical service grounding electrode system at the

point where the gas service enters the building. The bonding jumper shall be
not smaller than § AWG copper wire or equivalent.

STEEL PIPE CONVERTS
TO CSST NSIDE
OF BURDING

ELEGTRIGAL SERVIGE.
EQUIPMENT (INDCORS
ORQUTOCORS)

A DISCONNECT!

@ CC

CVERGURRENT DEVICE

— MAIN BONDING JUMPER

Fuel Gas Piping

* Prohibited L ocations

2415.1 Prohibited locations. Piping shall not be mstalled in or through a ducted
supply. return or exhaust, or a clothes chute. chimney or gas vent, dumbwaiter or

elevator shaft. Piping installed downstream of the point of delivery shall not

extend through any townhouse unit other than the umit served by such piping, New requirement for 2013!

GAS
METERS|

12/11/2013
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24154 Underground penetrations prohibited. Gas pipmg shall not penetrate

W W . Gas piping shall enter and
exit a building at a point above grade and the annular space between the pipe and
the wall shall be sealed.
STEEL &S %
PIPE_\ e I A gas pipe ot pe ed (o
ANODELESS - enter or e a building belo
“'SE“\ grade because a gas leakage
v e underground piping be
- - oo t—mm anneled 0 e building
%4 Z A e a
TOPOOLHEMER.GMAGE‘\\\ N \y/} L SPACEw -o 0 16 € ounding SO d
SGASGRILL ETC. \/ Tes a D allo
PLASTIC / N \// i3 5

Fuel Gas Piping
e Gas Piping in Solid Floors & B th Buildings

2415.6 Piping in solid floors. Piping i solid floors shall be laid in channels in
the floor and covered in a manner that will allow access to the piping with a
minimum amount of damage to the building. Where such piping is subject to
exposure to excessive moisture or corrosive substances, the piping shall be
protected in an approved manner. As an alternative to installation in channels. the

iping shall be installed in a conduit of Schedule 40 steel. wrought iron. PVC or

Wi 2415. - 2415.6.2.

2415.6.2 Conduit with both ends terminating indoors. Where the conduit

originates and terminates within the same building. the conduit shall originate
and terminate in an accessible portion of the building and shall not be scaled.
The conduit shall extend not less than 2 inches (51 mm) beyond the point
where the pipe emerges from the floor.

piping in conduit to be run ! |
under ground beneath the RS
building.

DO NOT SEAL ANNULAR SPACE
la— GAS PIPE
Note: 2415.12 allows gas J—_r MINIMUM 2'MINIMLIMl

CONDUIT
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G2417.4 (406.4) Test pressure measurement. Test pressure SYSTEM UNDER TEST
shall be measured with a manometer or with a pressure-mea-
suring device designed and calibrated to read, record, or indi-
cate a pressure loss caused by leakage during the pressure
test period. The source of pressure shall be isolated before the
pressure fests are made. Mechanical gauges used to measure
test pressures shall have a range such that the highest end of
the scale is not greater than five times the test pressure,

G2417.4.1 (406.4.1) Test pressure. The test pressure to
be used shall be not less than one and one-half times the
proposed maximum working pressure, but not less than 3
psig (20 kPa gauge), irrespective of design pressure.
‘Where the test pressure exceeds 125 psig (862 kPa gauge).
the test pressure shall not exceed a value that produces a
hoop stress in the piping greater than 50 percent of the
specified minimum yield strength of the pipe.
G2417.4.2 (406.4.2) Test duration. The test duration
shall be not less than 10 minutes.
G2417.5 (406.5) Detection of leaks and defects. The piping
systemn shall withstand the test pressure specified without
showing any evidence of leakage or other defects. Any reduc-
tion of test pressures as indicated by pressure gauges shall be
deemed to indicate the presence of a leak unless such reduc-
tion can be readily attributed to some other cause.
G2417.5.1 (406.5.1) Detection methods. The leakage
shall be located by means of an agproved combustible gas
detector, a noncorrosive leak detection fluid or an equiva-
lent nonflammable solution. Matches, candles, open
flames or other methods that could provide a source of SCHRADER
ignition shall not be used. VALVE

G2417.2 (406.2) Test medium. The test medium shall be air,
nitrogen, carbon dioxide or an inert gas. Oxygen shall not be
used.

2419.4 Sediment trap. Where a sediment trap 1s not incorporated as part of the
appliance, a sediment trap shall be installed downstream of the appliance shutoff
valve as close to the inlet of the appliance as practical. The sediment trap shall be
either a tee fitting having a capped nipple of any length installed vertically in the
bottom-most opening of the tee or other device approved as an effective sediment
trap. lluminaty iance s. clot ers and outdoor grills need not b

s0 equipped.

Many times the sediment traps are constructed
wrong in the field....allowing particles of dirt
and metal to flow into regulators and gas valves.

INIPFLE
RN
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» Appliance Shutoff Valves

2420.5 Appliance shutoff valve. Each appliance shall be provided with a shutoff Note: For ValVeS. allowed to . be
valve in accordance with Section 2420.5.1. 2420.5.2 or 2420.5.3. remote from appliances according

SEEEE— e bt valve <hall b located to 2420.5.2 and 2420.5.3....the last
.1 Located within same room. The shutoff valve ocated I -

the same room as the appliance. The shutoff valve shall be within 6 feet (1829 6_ feet of plp”‘)g must be de5|gngd,
mm) of the appliance. and shall be installed upstream of the union. connector sized, and installed as piping
or quick disconnect device it serves. Such shutoff valves shall be provided (2412_2419) This is Stating that

with access. Appliance shutoff valves located in the firebox of a fireplace 8 .
shall be installed in accordance with the appliance manufacturer’s not all app“ance connectors listed

instructions. in 2422 can be used regarding

2420.5.2 Vented decorative appliances and room heaters. Shutoff valves these locations.
for vented decorative appliances, room heaters and decorative appliances for
installation in vented fireplaces shall be permitted to be installed in an arca
ote from the appliances where such valves are provided with ready access.
Such valves shall be permanently identified and shall serve no other
appliance. The piping from the shutoff valve to within 6 feet (1829 mm) of the

appliance shall be designed, sized and installed in accordance with Sections
2412 through 2419.

2420.5.3 Located at manifold. Where the appliance shutoff valve 1s installed
at a manifold. such shutoff valve shall be_located within 30 feet (15 240 mm)
of the appliance served and shall be readily accessible and permanently
identified. The piping from the manifold to within 6 feet (1829 mm) of the
appliance shall be designed. sized and mstalled in accordance with Sections

2412 through 2419.

Forced Air Furnaces

2442.1 General. Forced-air warm-air furnaces shall be tested in accordance with
ANSI Z21.47 or UL 795 and shall be installed in accordance with the
manufacturer’s installation instructions.

2442.2 Forced-air furnaces. The muumum unobstructed total area of the outside
and return air ducts or openings to a forced-air warm-air furnace shall be not less

than 2 square inches for each 1.000 Btuwh (4402 mm™ W) output rating capacity of
the fumace and not less than that specified in the fumace manufacturer’s
installation instructions. The minimum unobstructed total area of supply ducts
from a forced-air warm-air furnace shall be not less than 2 square inches for each
1.000 Btu'h (4402 mm®/W) output rating capacity of the furnace and not less than

that specified in the furnace manufacturer’s installation instructions.

Exception: The total area of the supply air ducts and outside and retumn air
ducts shall not be required to be larger than the minimum size required by the
furnace manufacturer’s installation instructions.

Note: A furnace that is “starved” for return air or is restricted
by an inadequate supply air duct size will produce an
abnormal temperature rise across the heat exchanger, which
is both a fire hazard and detrimental to the furnace.
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Forced Air Furnaces

2442.5 Prohibited sources. Outside or return air for a forced-air heating system
shall not be taken from the following locations:

1. Closer than 10 feet (3048 mm) from an appliance vent outlet, a ven
opening from a plumbing drainage system or the discharge outlet of an
exhaust fan. unless the outlet is 3 feet (914 mm) above the outside air
inlet.

Where objectionable odors, fumes or flammable vapors are present: og
where located less than 10 feet (3048 mm) above the surface of an:
abutting public way or driveway: or where located at grade level by a
sidewalk, street. alley or dnveway.

. A hazardous or insanitary location or a refrigeration machinery room ag|
defined in the Ohio Mechanical Code.

A room or space. the volume of which is less than 25 percent of the entirg]
volume served by such system. Where connected by a permanent opening|
having an area sized in accordance with Section 2442.2. adjoining rooms|

or spaces shall be considered as a single room or space for the purpose o
determining the volume of such rooms or spaces.

A room or space contaming an appliance where such a room or space
serves as the sole source of return air.

A closet. bathroom. toilet room. kitchen. garage. mechanical room. boiler
room, furnace room or attic.

A crawl space by means of direct connection to the retumn side of a forced
air system. Transfer openings in the crawl space enclosure shall not be
prohibited.

te: There are several exceptions regarding the items above.

END OF PRESENTATION
ANY QUESTIONS ?
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