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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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Approvals Required

Note: Section 102.10 contains work exempt for approval

Approvals Required

Why is the application so important?



12/11/2013

3

• 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
project, shall include information necessary to determine compliance with this
code.

Adequate Construction Documents

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
mechanical equipment; and all lighting and power equipment;

Adequate Construction 
Documents

6
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Alternative Products/Materials

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.

Existing Mechanical Systems
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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.

• 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.

Definitions
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• 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.
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• 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).

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

General Mechanical System Requirements

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
• Sections 1101-1104 or
• 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. 
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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.

17

2009 IECC and Section 1105 OHBA

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

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

Note: Duct tightness testing
will take place on January
1, 2014 (Approvals dated
on and after this date).
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OHBA Duct Tightness Rough-in Test

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

2009 IECC Duct Tightness Testing
Note: Duct tightness testing has
been in place since January 1,
2013 (Approvals dated on and
after this date). Required if the
owner/owner’s agent has
selected the 2009 IECC energy
option for the project.

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

Heating and Cooling
• Six specific areas of Chapter 14
• Required Heating

• Sizing of Equipment

• Types of Equipment

• Condensate Disposal

• Locking Access Port Caps

• Refrigerant Piping Insulation
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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.

• Sizing of Equipment

Heating and Cooling

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.
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Heating and Cooling
• Types of 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
HEATING AND COOLING EQUIPMENT
ABSORPTION COOLING EQUIPMENT
EVAPORATIVE COOLING EQUIPMENT
FIREPLACE STOVES
MASONRY HEATERS

Chapter 14 contains specific information regarding the following equipment:

Example:
M1411.2 Refrigeration coils in warm-air
furnaces. Where a cooling coil is located in the
supply plenum of a warm-air furnace, the
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.
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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

1411.5 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 · m2 · Pa)] when tested
in accordance with ASTM E 96.
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Ventilation & Exhaust Systems

• Specific areas of Chapters 3 & 15
• Natural or Mechanical Ventilation

• 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.
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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.

• Clothes Dryer Exhaust (Gas & Non-Gas)
Ventilation & Exhaust Systems

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 (28 ga). 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 
electrical panel.

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.

Note: Non-gas clothes dryer vent requirements are addressed in RCO Section 1502 (not Section 2439). Although the
requirements are basically the same, it should be understood that it would not be appropriate to cite Section 2439 for a
non-gas dryer vent code discrepancy. The following information pertains to fuel gas clothes dryer appliances.
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• Clothes Dryer Exhaust (Gas & Non-Gas)

Ventilation & Exhaust Systems

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.

Duct Systems

• Specific areas of Chapters 16
• Duct Design

• Types of ducts

• Duct Insulation

• Sealing Ducts

• Return Air
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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
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Duct Systems
• Types of ducts

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.

Duct Systems

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.

• Duct Insulation



12/11/2013

24

Duct Systems
• Sealing Ducts

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.

Duct Systems
• Return Air
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Combustion Air

• Selected areas of Chapters 17 & 24
• Chapter 17 (Solid fuel and oil)

• Chapter 24 (Fuel gas)

Combustion Air

• Chapter 17 (Solid fuel and oil)

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.

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
• Chapter 24 (Fuel gas)

Combustion Air
• Chapter 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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Combustion Air (Two Opening)

Combustion Air (One Opening)

Application:

Furnace 100,000 Btu/h and WH 50,000 Btu/h
Total = 150,000 Btu/h

Min. Area = 150,000/3000 = 50 square inches (free)
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Combustion Air Louvers & 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.

Do not forget about the louvers and grilles!

Chimneys and Vents

• Selected areas of Chapters 18 & 24
• Chapter 18 (Solid fuel and oil)

• Chapter 24 (Fuel gas)
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Chimneys and Vents

• Chapter 18 (Solid fuel and oil)

Chimneys and Vents
• Chapter 18 (Solid fuel and oil)
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Chimneys and Vents

• Chapter 18 (Solid fuel and oil)

Note: The termination requirements are consistent with NFPA 31.

2’-0” MIN

Chimneys and Vents

• Chapter 24 (Fuel gas)
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Chimneys and Vents
• 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.

Chimneys and Vents
• Chapter 24 (Fuel gas)
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Chimneys and Vents
• Chapter 24 (Fuel gas)

Components for a single Category I 
appliance venting system.

Chimneys and Vents
• Chapter 24 (Fuel gas)
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Chimneys and Vents
• Chapter 24 (Fuel gas)

Components of a single Category I 
appliance venting system.

Chimneys and Vents

• Chapter 24 (Fuel gas)

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

• Furnace Input-100,000 Btu/h (Category I)
• Total Vent height is 15 feet
• Lateral length is 2 feet

Fan Assist
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Chimneys and Vents

• Selected areas of Chapter 20
• Boiler Standards

• Boiler Operating and Safety Controls

• Expansion Tanks

• Water Heaters

Boilers and Water Heaters
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Boilers and Water Heaters
• Boiler Standards

Components of a hot water boiler

Boilers and Water Heaters
• Boiler Operating and Safety Controls
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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. 

Boilers and Water Heaters
• Water Heaters

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.
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APPLICATIONS OF CHANGES IN SENSIBLE HEAT

Mechanical systems such as heating, cooling, and
refrigeration installations commonly transfer heat from one
place to another by circulating a medium such as water in
pipes or air through ducts. In the process, the medium is
either heated or cooled, the changes in heat content
occurring as changes in sensible heat of the medium without
change of state. The quantities of heat involved can be
calculated by the use of appropriate equations which take
into account the rate of flow of the medium.

Hydronic heating or cooling with water:
Btu/h = 500 x gpm x TD

Where:

Btu/h = rate of heat transfer in Btu per hour

gpm = flow rate of water in gallons per minute

TD =  temperature difference, degrees F, between 
entering and leaving water temperatures

What is Hydronic Heating

APPLICATIONS OF CHANGES IN SENSIBLE HEAT Cont’d
Heating or cooling with water:

Btu/h = 500 x gpm x TD

Where:
Btu/h = Rate of heat transfer in Btu per hour

gpm = Flow rate of water in gallons per minute
TD =  temperature difference, degrees F, between 

entering and leaving water temperatures

NOTE: the number 500 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: In a hydronic heating system, water flowing at a rate of 5 gpm 
enters the boiler at 178ºF and leaves the boiler at 200ºF.  How much heat 
is the boiler putting into the system?

Btu/h = 500 x gpm x TD
Btu/h = 500 x 5 x (200 -178)

= 500 x 5 x 22
Btu/h = 55,000

Thus, heat transfer from the boiler to the system is 55,000 Btu/h.
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Hydronic Piping

• Selected areas of Chapter 21
• System Drain Down & Protection of potable water

• Floor Heating Systems

Hydronic Piping
• System Drain Down & Protection of potable water
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Hydronic Piping
• Floor Heating Systems

Minimum insulation R-value 
and marking required

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
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• Elevation of ignition source

Fuel Gas

Typical hazardous locations are in residential private garages

Min. 18 inches

Fuel Gas Piping
• Electrical

#6  COPPER CONDUCTOR

DRIVEN ROD SHALL BE 8 FEET INTO EARTH (NMT 25 OHMS) METAL WATER PIPE AND DRIVEN ROD AS 
GROUNDING ELECTRODE: CONNECTION 
TO PIPE SHALL BE WITHIN 5 FEET WHERE 
IT ENTERS BUILDING. BONDING SHALL BE 
INSTALLED ACROSS WATER METERS AND 
ANY OTHER SERVICEABLE PARTS TO 
MAINTAIN THE INTEGRITY OF THE 
GROUNDING SYSTEM

NEC TABLE 250-66

BOND ENCLOSURES

IRREVERSIBLE TAP CONNECTORS

PVC SCH, 40 CONDUIT

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.
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Fuel Gas Piping
• Electrical Bonding

CSST Bonding

Note: Similar language in 2011 NEC 
250.104,B

Fuel Gas Piping
• Prohibited Locations

New requirement for 2013!
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Fuel Gas Piping
• Underground Penetrations Prohibited

A gas pipe is not permitted to
enter or exit a building below
grade because any gas leakage
in the underground piping will be
channeled into the building
through the surrounding soil and
the wall penetration.

Fuel Gas Piping
• Gas Piping in Solid Floors & Beneath Buildings

Note: 2415.12 allows gas
piping in conduit to be run
under ground beneath the
building.
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Fuel Gas Piping
• Testing Piping

Fuel Gas Piping
• Sediment Trap

Many times the sediment traps are constructed 
wrong in the field….allowing particles of dirt 
and metal to flow into regulators and gas valves.
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Fuel Gas Piping
• Appliance Shutoff Valves

Note: For valves allowed to be
remote from appliances according
to 2420.5.2 and 2420.5.3….the last
6 feet of piping must be designed,
sized, and installed as piping
(2412-2419). This is stating that
not all appliance connectors listed
in 2422 can be used regarding
these locations.

Forced Air Furnaces

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

Note: There are several exceptions regarding the items above.

END OF PRESENTATION
ANY QUESTIONS ?
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