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2018 IMC and IFGC 
Combustion Air & Venting
2018 IMC and IFGC 
Combustion Air & Venting
Based on the 2018 International 
Mechanical Code® (IMC®) & International 
Fuel Gas Code® (IFGC®)

Description Description 
 This course reviews and analyzes selected 

requirements for combustion air & venting 
systems. Summarize the purpose and content of 
combustion air & venting systems contained in 
the 2018 IFGC and 2018 IMC. 
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OverviewOverview
 Specific Appliances
 Combustion Air
 IMC & IFGC Venting
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Seminar GoalSeminar Goal
 The goal of this seminar is for you to understand 

and apply key areas of the 2018 International 
Mechanical Code, 2018 International Fuel Gas 
Code, to case scenarios regarding combustion 
air & venting systems. 
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ObjectivesObjectives
 Upon completion, participants will be better able 

to: 
 Reviews and analyze selected requirements for 

combustion air & venting systems. 
 Summarize the purpose and content of combustion 

air & venting systems contained in the 2018 IMC and 
2018 IFGC. 

 Describe the intent and application of combustion air 
& venting sections within the 2018 IMC and 2018 
IFGC.

 Explain the application of combustion air & venting 
sections within the 2018 IMC and 2018 IFGC through 
inspection, plan review and enforcement.
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Specific AppliancesSpecific Appliances

Specific AppliancesSpecific Appliances
 Provides requirements for all aspects of specific 

fuel gas appliances
 Special requirements for installation and location
 Assures for installation in accordance with 

manufacturer’s installation instructions
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Chapter 6 & Section 601.1 ScopeChapter 6 & Section 601.1 Scope

 Approval
 Design
 Installation
 Construction
 Maintenance 
 Alteration
 Repair

This chapter regulates all aspects of appliances 
and equipment to the extent found in each of 
Sections 602 through 636.
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Specific AppliancesSpecific Appliances
 Decorative Gas-Fired Appliances for Installation 

in Vented Fireplaces (Section 602)
 Vented Gas Fireplaces (Section 604)
 Vented Gas Fireplace Heaters (Section 605)
 Vented Wall Furnaces (Section 608)
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Decorative Gas-Fired Appliances for 
Installation in Vented Fireplaces (Section 
602)

Decorative Gas-Fired Appliances for 
Installation in Vented Fireplaces (Section 
602)

2018 IMC and IFGC Combustion Air & Venting 10

Decorative Gas-Fired Appliances for 
Installation in Vented Fireplaces (Section 
602)

Decorative Gas-Fired Appliances for 
Installation in Vented Fireplaces (Section 
602)

Flame safeguard devices are commonly 
integral with a combination gas control.
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Specific AppliancesSpecific Appliances
 Floor Furnaces (Section 609)
 Non-recirculating Direct-Fired Industrial Air 

Heaters (Section 611)
 Recirculating Direct-Fired Industrial Air Heaters 

(Section 612)
 Cloths Dryers (Section 613)
 Clothes Dryer exhaust (Section 614)

2018 IMC and IFGC Combustion Air & Venting 12

9 10

11 12



2018 IMC and IFGC Combustion Air & Venting

Copyright 2019 International Code Council 4

Section 614.2 –
Clothes Dryer Exhaust
Section 614.2 –
Clothes Dryer Exhaust
 IFGC 614.2 – Exhaust penetrations

- Fire dampers are not allowed in dryer exhaust ducts.
- Penetrations of fire rated assemblies must comply 

with IBC. See IBC Table 705.8 below for discussion.

Section 614.2 –
Clothes Dryer Exhaust
Section 614.2 –
Clothes Dryer Exhaust
 614.2 Exhaust penetrations

- Where 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. 

Noncombustible 
dryer wall receptacle
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Section 614.4 –
Clothes Dryer Exhaust
Section 614.4 –
Clothes Dryer Exhaust

 614.4 – Exhaust installation
- Exhaust ducts must connect directly to terminals that 

pass through the building envelope to the outside 
atmosphere.

 614.6 – Makeup air
- Makeup air is required for clothes dryers that exhaust 

more than 200 cfm.

2018 IMC and IFGC Combustion Air & Venting 15

614.5 Dryer Exhaust Duct Power 
Ventilators
614.5 Dryer Exhaust Duct Power 
Ventilators
 IFGC 614.5 recognizes dryer exhaust duct 

power ventilators (DEDPVs) listed and labeled to 
UL 705 for use in dryer exhaust duct systems.
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614.5 Dryer Exhaust Duct Power 
Ventilators
614.5 Dryer Exhaust Duct Power 
Ventilators

The UL 705 standard contains requirements for the construction, testing and 
installation of DEDPVs and requires them to be equipped with features such 
as interlocks, limit controls, and monitoring controls to make certain that the 
dryers or dryer operators are aware of the operating status of the DEDPVs
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Section 614.8 –
Clothes Dryer Exhaust
Section 614.8 –
Clothes Dryer Exhaust

 614.8 – Domestic clothes dryer ducts
- Requirements for items addressed in this section, 

such as:
- Material type and minimum nominal diameter.
- Support and joint requirements.
- May parallel or exceed the applicable requirements in 

the manufacturer’s installation instructions.
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Section 504 –
Clothes Dryer Exhaust
Section 504 –
Clothes Dryer Exhaust

 614.8.1 – Material and size
- Clothes dryer exhaust ducts shall have a smooth 

interior finish, be constructed of metal a minimum of 
0.016 inch (0.4 mm) thick and shall be 4 inches (102 
mm) in diameter.

(See figure on next slide)
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614.8.2 – Duct installation614.8.2 – Duct installation
Exhaust ducts shall be supported at 4-foot 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 1/8 inch into the inside of the duct.
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Section 614.8.2 – Duct InstallationSection 614.8.2 – Duct Installation
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Section 614.8.3 –
Clothes Dryer Exhaust
Section 614.8.3 –
Clothes Dryer Exhaust
 614.8.3 – Transition ducts
 Transition ducts for clothes dryers shall be listed and

labeled in accordance with UL 2158 A and shall be a
maximum of 8 feet in length. Transition ducts shall not be
concealed within construction.
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Section 614.8.4 –
Duct Length
Section 614.8.4 –
Duct Length

614.8.4.1 – Specified length
-The maximum length of a clothes 
dryer exhaust duct shall be 35 feet 
unless it complies with Section 
614.6.4.2. 
-Where fittings are used, maximum 
length of the exhaust duct shall be 
reduced in accordance with Table 
614.8.4.1.
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Table 614.8.4.1 Dryer Exhaust 
Duct Fitting Equivalent Length
Table 614.8.4.1 Dryer Exhaust 
Duct Fitting Equivalent Length

2018 IFGC,
Table 614.8.4.1
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614.8.4.1-
Specified 
length

Elbow Comparison
Exact same starting and ending points

Table 614.8.4.1 Dryer Exhaust 
Duct Fitting Equivalent Length
Table 614.8.4.1 Dryer Exhaust 
Duct Fitting Equivalent Length

1.5 Feet Equivalent 5 Feet Equivalent
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Questions and AnswersQuestions and Answers
 Question 1: Given: A dryer exhaust duct is run 33’-6” 

feet horizontally above a ceiling with one 10” radius 90°
elbow for a “future” dryer as indicated below.

What is the total equivalent length of dryer exhaust 
duct for this installation? Does this length comply 
with the IFGC?

“Future” 
Dryer

Questions and AnswersQuestions and Answers

IFGC Table 614.8.4.1 requires 1’-6” equivalent length 
for a 10” radius 90° elbow.

Therefore,
33”-6” + 1’-6” = 35 feet  (total equivalent length)

Yes, complies with maximum length of 35 feet 
IFGC Section 614.8.4.1
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Section 504 –
Clothes Dryer Exhaust
Section 504 –
Clothes Dryer Exhaust
 614.8.4.2 – Manufacturer’s instructions

- The maximum length of a clothes dryer exhaust duct 
may be based on the manufacturer’s installation 
instructions in lieu of what is required in Section 
614.6.4.1. The manufacturer’s installation instructions 
shall be provided to the code official before 
concealment of the duct.
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Section 614.8.4.2 
Manufacturer’s instructions

Section 614.8.4.2 
Manufacturer’s instructions
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Section 614.8.5 – Length 
Identification
Section 614.8.5 – Length 
Identification
 Why identify dryer exhaust duct length?
 If the “concealed” duct system equivalent length is not

identified in a conspicuous manner, the new resident will
be unaware of the potentially hazardous situation that
has been created by the dryer and exhaust duct
mismatch.

“Concealed” duct exceeding 35’

Length 
I.D. Label
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Length identification – 614.8.5Length identification – 614.8.5
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Questions and AnswersQuestions and Answers

Question 2: Dryer exhaust ducts can be joined
with screws or similar fasteners when they do not
protrude more than ________ into the inside of the
duct.

a. 1/8 inch
b. 1/4  inch
c. 3/8 inch
d. 1/2 inch
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Questions and AnswersQuestions and Answers

Question 2: Dryer exhaust ducts can be joined
with screws or similar fasteners when they do not
protrude more than ________ into the inside of the
duct.

a. 1/8 inch
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Specific AppliancesSpecific Appliances
 Forced-Air Warm-Air Furnaces (Section 618)
 Unit Heaters (Section 620)
 Unvented Room Heaters (Section 621)
 Cooking Appliances (Section 623)
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Specific AppliancesSpecific Appliances
 Water Heaters 

(Section 624)
 Air Conditioning 

Equipment (Section 
627)

 Illuminating 
Appliances (Section 
628)

 Boilers (Section 631)
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Section 631 (IFGC) BoilersSection 631 (IFGC) Boilers
 Boilers shall be listed in accordance with the requirements of ANSI Z21.13

or UL 795. Boilers must adhere to their conditions of listing and testing.

 The manufacturer’s rating data and the nameplate shall be attached to the
boiler.

2018 IMC and IFGC Combustion Air & Venting 36

33 34

35 36



2018 IMC and IFGC Combustion Air & Venting

Copyright 2019 International Code Council 10

Section 631 (IFGC) BoilersSection 631 (IFGC) Boilers
 Operating instructions of a permanent type

shall be attached to the boiler. Boilers shall
have all controls set, adjusted and tested by
the installer.

 A complete control diagram together with
complete boiler operating instructions shall be
furnished by the installer.

 In addition to the requirements of this code, 
the installation of boilers shall be in 
accordance with the manufacturer’s 
instructions and the International Mechanical 
Code. See next slides for key IMC 
requirements for boilers. 
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Section 1005 (IMC) – Boiler ConnectionsSection 1005 (IMC) – 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 or modular boiler shall have 
individual shutoff valves in the supply and return 
piping.

Section 1005 (IMC) – Boiler ConnectionsSection 1005 (IMC) – Boiler Connections

 1005.2 – Potable water supply
- The water supply to all boilers shall be connected in 

accordance with the International Plumbing Code.

Note: See IPC Section 608.16.2 below.
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Section 1006 (IMC) – Safety and 
Pressure Relief Valves and Controls

Section 1006 (IMC) – Safety and 
Pressure Relief Valves and Controls

A safety valve is designed to open fully whenever its
opening pressure (set point) is reached and to close after
a predetermined reduction in pressure.

Safety valves for steam boilers. Steam boilers shall
be protected with a safety valve. (IMC 1006.1)

Safety relief valves for hot water boilers. Hot water boilers 
shall be protected with a safety relief valve. (IMC1006.2)

Relief valves perform the same function as safety
valves, but they do not operate identically. A relief
valve is designed to open in direct proportion to the
water pressure force acting on its closure disk. The
higher the pressure, the greater the force, and the
more the valve opens.
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Section 1007 (IMC)  – Boiler Low-
water Cutoff
Section 1007 (IMC)  – Boiler Low-
water Cutoff

A low-water cutoff is an 
essential control device 
designed to prevent boiler 
operation when the water 
is too low.

2018 IMC and IFGC Combustion Air & Venting 41

Section 1007  (IMC) – Boiler Low-
water Cutoff
Section 1007  (IMC) – Boiler Low-
water Cutoff

Steam and hot water boilers shall be protected 
with a low-water cutoff control. (IMC 1007.1)

A low-water cutoff is an essential control device designed
to prevent boiler operation when the water level is too low.
Because steam boilers, as opposed to hot water boilers,
which are completely filled, maintain a water level, a low-
water condition is much more likely to occur in a steam
system.

However, the hazards resulting from low-water levels are
the same for both boilers. Also, a flash steam explosion
can occur if makeup water is introduced into an over-
heated steam or hot water boiler.

LWCO-Steam Boiler
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Section 1007 (IMC)  – Boiler Low-
water Cutoff
Section 1007 (IMC)  – Boiler Low-
water Cutoff

If a steam or hot water boiler is operated
(fired) without water or with water below the
minimum level, overheating and severe boiler
damage can occur.

In addition to damage or destruction of the
boiler, a severe fire or explosion hazard can
result from the overheating or failure of the
combustion chamber
enclosure.

LWCO-Hot Water BoilerSteam and hot water boilers shall be protected 
with a low-water cutoff control. (IMC 1007.1)

Low-water cutoff controls and flow-sensing
controls must automatically stop the combustion
operation of the appliance when the water level
drops below the lowest safe water level.
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Section 1007 (IMC)  – Boiler Low-water CutoffSection 1007 (IMC)  – Boiler Low-water Cutoff

Section 1007.2 Operation. Low-water cutoff controls and flow-sensing controls
required by Section 1007.1 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 or when water circulation stops, respectively.

Example of interlocking safety controls
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Section 1009  (IMC) – Hot Water 
Boiler Expansion Tank
Section 1009  (IMC) – Hot Water 
Boiler Expansion Tank

Closed-type expansion tanks shall be installed in accordance with the manufacturer’s
instructions. Expansion tanks for systems designed to have an operating pressure in excess of
30 psi 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 (IMC 1009.2). The minimum size of the tank shall be determined in accordance with
the following equation where all necessary information is known:

2018 IMC and IFGC Combustion Air & Venting 45

Section 1009  (IMC) – Hot Water 
Boiler Expansion Tank
Section 1009  (IMC) – Hot Water 
Boiler Expansion Tank
IMC Table 1009.2 is to be used where the values 
for the variables in Equation 10-1 are not known.
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Section 1010 (IMC) – GaugesSection 1010 (IMC) – Gauges

A water-gauge glass, commonly referred to
as a “sight glass,” indicates the following:
boiler flooding, low-water conditions,
condensate return operation, unstable water
levels resulting from foaming and surging,
boiler water condition and the amount of
automatic or manual makeup water feed.

Water-gauge glass

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.(IMC
1010.2)
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Section 1010 (IMC) – GaugesSection 1010 (IMC) – Gauges

Pressure Gauge 

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.(IMC 1010.2)

A pressure gauge siphon is used to protect 
a pressure sensor from high-temperature 
media, such as steam. It can also be used 
to reduce the potentially damaging effects 
of rapid pressure changes. 
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Combustion AirCombustion Air

Combustion, Ventilation, and 
Dilution Air – 304 
Combustion, Ventilation, and 
Dilution Air – 304 
 Gas utilization equipment requires air for 

combustion, ventilation and dilution of flue gases

 Requirements assure:
 Proper air supply for the combustion and venting 

process
 Ventilation cooling for appliances
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Combustion, Ventilation, and 
Dilution Air – 304 
Combustion, Ventilation, and 
Dilution Air – 304 

COMBUSTION AIR. Air necessary for complete combustion
of a fuel, including theoretical air and excess air.
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Reliability of Air Supply –
304.4
Reliability of Air Supply –
304.4

 Maintenance of 
appropriate 
relationships 
 Choice of appliance 

location / 
contaminated 
atmospheres

 Advantages of direct-
vent appliances
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Decision Tree for Combustion AirDecision Tree for Combustion Air Outdoor Combustion Air –
304.6
Outdoor Combustion Air –
304.6

 Outdoor combustion air shall be provided through 
opening(s) to the outdoors in accordance with 
Section 304.6.1 or 304.6.2. The minimum 
dimension of air openings shall be not less than 3 
inches.
1. Section 304.6.1 Two-permanent-openings 

method.
2. Section 304.6.2 One-permanent-opening 

method.
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Two-Opening Method Air 
From Ventilated Attic
Two-Opening Method Air 
From Ventilated Attic

Section 304.6.1:  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 
inch per 4,000 Btu/h of total input rating 
of all appliances in the enclosure.
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Combustion Air Ducts – 304.11 Combustion Air Ducts – 304.11 
 In general, combustion air ducts must:
 Be composed of corrosion-resistant material.
 Terminate in an unobstructed space.
 Serve a single appliance enclosure.
 Not serve both upper / lower combustion 

openings.
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Combustion Air Ducts – 304.11 Combustion Air Ducts – 304.11 

 In general, combustion air ducts must: (cont.)
 Maintain separation between openings at air 

source.
 Not be screened where terminating in attic.
 Horizontal combustion air ducts shall not slope 

downward toward the source of combustion air.
 Duct openings to outdoors are at least 12 inches 

above grade.
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Two Opening MethodTwo Opening Method
Given: Appliance input ratings regarding a 150,000 Btu/h gas furnace and 
50,000 Btu/h gas water heater will be installed in a mechanical room with two 
vertical combustion air ducts to a ventilated attic . 

Calculated the minimum net free area (square inches) required for each vertical 
combustion air utilizing the “Two Opening Method” 

58

Two Opening MethodTwo Opening Method
Step 1: Summation of all gas appliances located within enclosure.

150,000Btu/h + 50,000 Btu/h = 200,000 Btu/h

Step 2: Determine minimum net free area for each duct.
200,000Btu/h / (4,000 Btu/h / 1 sq. in.) = 50 square inches

Note: Some minimum square ducts that could 
be use are:
• 14x4  (56 sq. in.)
• 10x6  (60 sq. in.)
• 8x8    (64 sq. in.)
Calculate minimum round duct size?

A = (π x D2) / 4 

Re‐write equation to solve for diameter

D = (A x 4/π)1/2

D = (50 x 4/π)1/2

D = 8 inches

2018 IMC and IFGC Combustion Air & Venting

One-Permanent Opening 
Method
One-Permanent Opening 
Method

Section 304.6.2: One permanent opening,
commencing within 12 inches of the top of the
enclosure, shall be provided. The appliance
shall have clearances of not less than 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) and
shall have a minimum free area of 1 square
inch per 3,000 Btu/h of the total input rating of
all appliances located in the enclosure.
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One Opening MethodOne Opening Method
Given: Appliance input ratings regarding a 
150,000 Btu/h gas furnace and 50,000 
Btu/h gas water heater will be installed in 
a mechanical room with one opening in the 
exterior wall. 

Calculated the minimum net free area 
(square inches) required for the exterior 
wall combustion air opening utilizing the 
“One-Permanent Opening Method” 
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One Opening MethodOne Opening Method
Step 1: Summation of all gas appliances located within enclosure.

150,000Btu/h + 50,000 Btu/h = 200,000 Btu/h

Step 2: Determine minimum net free area for opening.
200,000Btu/h / (3,000 Btu/h / 1 sq. in.) = 67 square inches

Note: Some minimum square ducts that 
could be use are:
• 14x6  (84 sq. in.)
• 12x6  (72 sq. in.)
• 10x8  (80 sq. in.)

Calculate minimum round duct size?
A = (π x D2) / 4 

Re‐write equation to solve for diameter

D = (A x 4/π)1/2

D = (67 x 4/π)1/2

D = 10 inches
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One Opening MethodOne Opening Method
Step 1: Summation of all gas appliances located within enclosure.

150,000Btu/h + 50,000 Btu/h = 200,000 Btu/h

Step 2: Determine minimum net free area for each duct.
200,000Btu/h / (3,000 Btu/h / 1 sq. in.) = 67 square inches

Note: Some minimum square ducts that 
could be use are:
• 14x6  (84 sq. in.)
• 12x6  (72 sq. in.)
• 10x8  (80 sq. in.)

Calculate minimum round duct size?
A = (π x D2) / 4 

Re‐write equation to solve for diameter

D = (A x 4/π)1/2

D = (67 x 4/π)1/2

D = 10 inches

Provide wood louver for exterior wall opening!

2018 IMC and IFGC Combustion Air & Venting

Free Area of an Opening – 304.10 Free Area of an Opening – 304.10 
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2018 IMC and IFGC Combustion Air & Venting

One Opening MethodOne Opening Method
Step 1: Summation of all gas appliances located within enclosure.

150,000Btu/h + 50,000 Btu/h = 200,000 Btu/h

Step 2: Determine minimum net free area for the opening.
200,000Btu/h / (3,000 Btu/h / 1 sq. in.) = 67 square inches

Note: Calculate minimum opening area for 
a wood louver when free area is unknown 
(25%).

A = 67 sq. in. / 0.25
A = 268 sq. in. 

(12x24 =288 sq. in.)

One Opening MethodOne Opening Method
Step 1: Summation of all gas appliances located within enclosure.

150,000Btu/h + 50,000 Btu/h = 200,000 Btu/h

Step 2: Determine minimum net free area for each duct.
200,000Btu/h / (3,000 Btu/h / 1 sq. in.) = 67 square inches

Note: Some minimum square ducts that 
could be use are:
• 14x6  (84 sq. in.)
• 12x6  (72 sq. in.)
• 10x8  (80 sq. in.)

Calculate minimum round duct size?
A = (π x D2) / 4 

Re‐write equation to solve for diameter

D = (A x 4/π)1/2

D = (67 x 4/π)1/2

D = 10 inches

Provide metal louver for exterior wall opening!

2018 IMC and IFGC Combustion Air & Venting
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One Opening MethodOne Opening Method
Step 1: Summation of all gas appliances located within enclosure.

150,000Btu/h + 50,000 Btu/h = 200,000 Btu/h

Step 2: Determine minimum net free area for the opening.
200,000Btu/h / (3,000 Btu/h / 1 sq. in.) = 67 square inches

Note: Calculate minimum opening area for 
a metal louver when free area is unknown 
(75%).

A = 67 sq. in. / 0.75
A = 90 sq. in. 

(12x8 =96 sq. in.)

Free Area of an Opening – 304.10 Free Area of an Opening – 304.10 

Louvers and grilles must be fixed in an open position or must be
interlocked with the equipment so that the equipment cannot fire until
the openings are proven to be open (see Figure below).
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Mechanical Combustion Air 
Supply – 304.9
Mechanical Combustion Air 
Supply – 304.9

 Where all combustion air is provided by a mechanical air
supply system, the combustion air shall be supplied from
the outdoors at a rate not less than 0.35 cubic feet per
minute per 1,000 Btu/h of total input rating of all
appliances located within the space.

 Each of the appliances served shall be interlocked with
the mechanical air supply system to prevent main burner
operation when the mechanical air supply system is not in
operation.
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Appliance Interlock – 304.9.2 Appliance Interlock – 304.9.2 

Each of the appliances served shall be
interlocked with the mechanical air supply system
to prevent main burner operation when the
mechanical air supply system is not in operation.
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Mechanical Combustion Air 
Calculation
Mechanical Combustion Air 
Calculation

 Calculate required airflow rate for the proposed 
combustion air fan (304.9).
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Mechanical Combustion Air 
Calculation
Mechanical Combustion Air 
Calculation

Given: Five gas boilers with input ratings of 150,000 Btu/h each will be installed 
in a boiler room. 

Calculated the minimum mechanical combustion air supply in cubic feet per 
minute (cfm) required for the appliances assuming full load condition.
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Mechanical Combustion Air 
Calculation
Mechanical Combustion Air 
Calculation

Step 1: Total gas input rating of all gas boilers located within enclosure.
150,000Btu/h x 5 = 750,000 Btu/h

Step 2: Determine minimum supply air flow rate (cfm) required.
750,000Btu/h / (1,000 Btu/h / 0.35 cfm) = 263 cfm

Therefore, a minimum of 263 cfm is required for full load condition.

2018 IMC Chapter 7:
Combustion Air
2018 IMC Chapter 7:
Combustion Air

74

Chapter 7: Combustion AirChapter 7: Combustion Air
 Section 701.1 refers the users to: NFPA 31 for 

oil-fired appliance combustion air requirements, 
the manufacturer's installation instructions for 
solid fuel burning appliances and the IFGC for 
gas appliances.

 Dampered openings shall be interlocked with the 
equipment served.
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2018 IMC Chapter 8:
Chimney and Vents
2018 IMC Chapter 8:
Chimney and Vents
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IMC Chapter 8 – Chimneys and 
Vents
IMC Chapter 8 – Chimneys and 
Vents
Regulates the design, construction, installation, 
maintenance, repair and approval of chimneys, 
chimney lines, vents and their associated 
connections to fuel-burning appliances.
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Section 801 GeneralSection 801 General
The installation, 
maintenance, repair and 
approval of factory-built 
chimneys, chimney liners, 
vents and connectors is 
addressed throughout.
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Section 801 GeneralSection 801 General
 801.2.1 – Oil-fired appliances

- NFPA 31 contains venting requirements for oil-fired 
appliances that rely on NFPA 211 and Type “L” vent 
manufacturer’s instructions.

 801.3 – Masonry chimneys
- The IBC contains requirements for the construction of 

masonry chimneys whereas the IMC contains the 
requirements for the sizing and utilization of masonry 
chimneys.
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Chimneys shall extend not less than 2
feet higher than any portion of the
building within 10 feet (3048 mm), but
shall not be less than 3 feet above the
highest point where the chimney passes
through the roof.

IBC Section 2113.9
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Section 802 VentsSection 802 Vents

VENT TYPES APPLIANCE TYPES

Type L oil vents

Oil-burning appliances listed and 
labeled for venting with Type L vents; 
gas appliances listed and labeled for 
venting with Type B vents.

Pellet vents
Pellet fuel-burning appliances listed 
and labeled for venting with pellet 
vents.

 Table 802.2 Vent application 
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802.9 Door Swing802.9 Door Swing
 Doors cannot swing 

within 12” of a vent 
terminal

 Doors stops or 
closers cannot be 
used to limit the swing
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Section 803 ConnectorsSection 803 Connectors
 Section 803 Connectors

- Establishes the minimum requirements for the design, 
construction and installation of chimney and vent 
connectors.
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Section 803 ConnectorsSection 803 Connectors
 803.2 – Location

- Connectors must be 
located entirely within 
the room in which the 
connecting appliance 
is located except as 
provided for in Section 
803.10.4.

2018 IMC and IFGC Combustion Air & Venting 84

81 82

83 84



2018 IMC and IFGC Combustion Air & Venting

Copyright 2019 International Code Council 22

Section 803.10.4 Connector 
pass-through
Section 803.10.4 Connector 
pass-through

Example of a construction detail for a device 
(thimble) that must be labeled for wall pass-
through in accordance with IMC Section 
803.10.4 Item #2. 
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Section 804 – Direct-vent, Integral 
Vent and Mechanical Draft Systems
Section 804 – Direct-vent, Integral 
Vent and Mechanical Draft Systems

Addresses venting of 
fuel-burning appliances 
or equipment by 
means other than 
natural draft or by a 
means integral to the 
appliance.
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Section 804 – Direct-vent, Integral 
Vent and Mechanical Draft Systems
Section 804 – Direct-vent, Integral 
Vent and Mechanical Draft Systems
 804.1 – Direct-vent terminations

- Direct-vent appliances include those appliances 
having a sealed combustion chamber and a conduit 
for bringing all combustion air directly from the 
outdoors.

 804.2 – Appliances with integral vents
- Refers to appliances, such as outdoor furnaces and 

outdoor swimming pool heaters that have built-in 
gravity or power venting means.

804.2 Appliances with integral vents. Appliances incorporating
integral venting means shall be installed in accordance
with their listings and the manufacturer’s installation instructions.
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Section 804 – Direct-vent, Integral 
Vent and Mechanical Draft Systems
Section 804 – Direct-vent, Integral 
Vent and Mechanical Draft Systems

804.3 – Mechanical Draft 
Systems
- Mechanical draft systems 

of 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.
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Section 804 – Direct-vent, Integral 
Vent and Mechanical Draft Systems
Section 804 – Direct-vent, Integral 
Vent and Mechanical Draft Systems
804.3.4 – Horizontal terminations
 The following requirements are for horizontal 

terminations. They must be:
- Located a minimum of 7 feet above the level of 

adjacent walkways.
- 3 feet higher than any forced air intake area within 

10 feet.
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 804.3.4 – Horizontal terminations
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Section 804 – Direct-vent, Integral 
Vent and Mechanical Draft Systems
Section 804 – Direct-vent, Integral 
Vent and Mechanical Draft Systems

804.3.5 – Vertical terminations
 The vent system must terminate:

- 4 feet below; or
- 4 feet horizontally from; or
- 1 foot above any door, window or gravity air intake 

area.
 The vent cap must be installed.
 Must be a minimum of 3 feet horizontally from 

any portion of the roof structure that the vent 
penetrates.
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Section 805 – Factory-built 
Chimneys
Section 805 – Factory-built 
Chimneys
 Contains requirements for all types of factory-

built chimney systems including:
- Component assembly
- Clearances to combustibles
- Support
- Terminations
- Connections
- Protection from damage
- Fireblocking.
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Section 805 – Factory-built 
Chimneys
Section 805 – Factory-built 
Chimneys
 805.2 – Solid fuel appliances

- Factory-built chimneys installed in dwelling units with 
solid fuel-burning appliances shall comply with the 
Type HT requirements of UL 103 and shall be marked 
“Type HT” and “Residential Type and Building Heating 
Appliance Chimney.”
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Section 805 – Factory-built 
Chimneys
Section 805 – Factory-built 
Chimneys
 805.3 - Factory-built chimney offsets

- Offsets in factory-built chimneys are limited to not 
more than 30 degrees (0.52 rad) from vertical at any 
point in the assembly. 

- The chimney assembly must not have more than four 
elbows.
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 805.3 - Factory-built 
chimney offsets

- The chimney assembly 
must not have more than 
four elbows.

- Offsets in factory-built 
chimneys are limited to 
not more than 30 degrees 
(0.52 rad) from vertical at 
any point in the assembly. 
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Section 805 – Factory-built 
Chimneys
Section 805 – Factory-built 
Chimneys
 805.6 – Decorative shrouds

- This section prohibits the practice of installing 
decorative shrouds over the termination of factory-
built chimneys, except where such shrouds are listed
for the specific application and installed in strict 
accordance with the manufacturer’s installation 
instructions.
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Fuel Gas VentingFuel Gas Venting

97

DefinitionsDefinitions
APPLIANCE, VENTED. An appliance designed and installed in such a manner that 
all of the products of combustion are conveyed directly from the appliance to the 
outdoor atmosphere through an approved chimney or vent system.
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DefinitionsDefinitions
CHIMNEY. A primarily vertical structure containing one or more flues, for the 
purpose of carrying gaseous products of combustion and air from an appliance to the 
outside atmosphere.

Chimneys differ from vents in their materials of construction and the type of appliance they are designed to 
serve. Chimneys are capable of venting much higher temperature flue gases than vents.

Factory built chimneys
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DefinitionsDefinitions
DRAFT HOOD. A nonadjustable device built into an 
appliance, or made as part of the vent connector from an 
appliance, that is designed to (1) provide for ready 
escape of the flue gases from the appliance in the event 
of no draft, backdraft or stoppage beyond the draft hood, 
(2) prevent a backdraft from entering the appliance, and 
(3) neutralize the effect of stack action of the chimney 
or gas vent upon operation of the appliance.
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DefinitionsDefinitions
DILUTION AIR. Air that is introduced into a draft hood 
and is mixed with the flue gases.
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DefinitionsDefinitions
DIRECT-VENT APPLIANCES. Appliances that are constructed and installed so that all 
air for combustion is derived directly from the outdoor atmosphere and all flue gases are 
discharged directly to the outdoor atmosphere.
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DefinitionsDefinitions
VENT. A pipe or other conduit composed of factory-made components, containing a 
passageway for conveying combustion products and air to the atmosphere, listed and 
labeled for use with a specific type or class of appliance.

Type B Vent
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Category I – IV ChartCategory I – IV Chart
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Category I flue gas temperatures are over 140°F Category IV flue gas temperatures are under 140°F

DefinitionsDefinitions
OFFSET (VENT). A combination of approved bends that makes two changes in 
direction bringing one section of the vent out of line but into a line parallel with the 
other section.
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Chimneys and VentsChimneys and Vents

 Code provides requirements for: 
 Installation
Maintenance
 Repair
 Approval
 Of residential and commercial 
 Chimney and venting systems
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General RequirementsGeneral Requirements
 Every fuel-burning appliance is 

required to be vented except as 
allowed by Section 501.8.

 Venting method must be 
designed for particular type of 
appliance.

 Venting material and method of 
installation depend on 
characteristics of gas utilization 
equipment.
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Purpose of VentingPurpose of Venting
 Venting Systems
 Convey products of combustion 

to the outdoors
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Operating CharacteristicsOperating Characteristics
 Positive or non-positive pressure in the venting 

system
 Temperature of vent gases and possibility of 

condensation
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Sizing of venting systems/GeneralSizing of venting systems/General
 Minimize condensation. (It is essential to operate closer 

to maximum than minimum capacity, and also to use the 
smallest allowable vent size).

 Maintain the required draft in Category I appliance 
venting systems.

 Assure that products of combustion are conveyed to the 
outdoors.

 Prevent damage due to possible condensation from flue 
gases.

 Avoid overheating the equipment and surrounding 
building materials.

2018 IMC and IFGC Combustion Air & Venting 111

Types of Venting SystemsTypes of Venting Systems
 Type B Gas Vent
 Type BW Gas Vent
 Type L Vent
 Chimney
 Single-Wall Metal Pipe
 Plastic Pipe and Stainless Steel special vents

2018 IMC and IFGC Combustion Air & Venting 112

109 110

111 112



2018 IMC and IFGC Combustion Air & Venting

Copyright 2019 International Code Council 29

502.7.1 Door Clearance 
to Vent Terminals
502.7.1 Door Clearance 
to Vent Terminals
502.7.1 Door swing. Appliance and 
equipment vent terminals shall be located 
such that doors cannot swing within 12 
inches horizontally of the vent terminal. 
Door stops or closers shall not be installed 
to obtain this clearance.
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IFGC Table 503.4IFGC Table 503.4

2018 IMC and IFGC Combustion Air & Venting

 Table 503.4 Type of venting system to be used

114

503.4.1 Plastic Pipe Vents503.4.1 Plastic Pipe Vents
 Plastic plumbing pipes such PVC, ABS and CPVC are not listed and 

labeled as appliance vents, (see the definition of “Special gas  
vent”), the code now requires plastic pipe venting materials to be 
labeled in accordance with the product standards specified by the 
appliance manufacturer or shall be listed and labeled in accordance 
with UL 1738.
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503.6.10.3 Category II, III and IV appliances503.6.10.3 Category II, III and IV appliances
 The sizing of gas vents for Category II, III and IV appliances shall be 

in accordance with the appliance manufacturer’s instructions. The 
sizing of plastic pipe that is specified by the appliance manufacturer 
as a venting material for Category II, III and IV appliances shall be in 
accordance with the manufacturer’s instructions.
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503.8 Item #5– Venting system 
termination location (Category IV)
503.8 Item #5– Venting system 
termination location (Category IV)
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Venting System: Category I
Single Appliance
Venting System: Category I
Single Appliance
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Venting System: Category I Multiple 
Appliances
Venting System: Category I Multiple 
Appliances
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CompatibilityCompatibility
 Verify that types of 

vents and types of 
appliance are 
compatible
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Height Measurement 504.3.12Height Measurement 504.3.12
 Least total height (H)
 Vertical distance from highest appliance outlet 

to lowest discharge opening of vent cap
 Least total height is used for vent sizing for all 

connected appliances on one floor level.
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Venting Activity: Single ApplianceVenting Activity: Single Appliance

Sizing a water heater
lateral and vent 
utilizing a step by 
step approach.
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Venting Activity: Single ApplianceVenting Activity: Single Appliance

WATER HEATER

6 I N.TYPE B

3” DIAMETER 28 GAGE
SINGLE-WALL CONNECTOR

Determine proper lateral/vent size for a water 
heater  installation in “new construction.” ?

Type B gas vent

H
 =

 2
0’

40,000 Btu/h draft hood 
type WH with 10’ lateral.

?
Single Wall Metal Vent Pipe Lateral
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Venting Activity: Single ApplianceVenting Activity: Single Appliance

Step 1: Locate correct Table for the given application.
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Venting Activity: Single ApplianceVenting Activity: Single Appliance

WATER HEATER

6 I N.TYPE B

3” DIAMETER 28 GAGE
SINGLE-WALL CONNECTOR

Determine proper lateral/vent size for a water 
heater  installation in “new construction.” ?

Type B gas vent

H
 =

 2
0’

40,000 Btu/hr draft hood 
type WH with 10’ lateral.

?
Single Wall Metal Vent Pipe Lateral
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Venting Activity
Single Appliance
Venting Activity
Single Appliance

Step 2: Locate actual vent height indicated in Table 
504.2(2). 

Step 3: Locate lateral length indicated for the 40,000 
Btu/h draft hood type Water Heater for the given 
application.
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Venting Activity
Single Appliance
Venting Activity
Single Appliance

Step 4: Move horizontally across until reaching the 
first value that is equal to or greater than 40,000 
Btu/h for the draft hood type Water Heater in the 
“NAT” column indicated in Table 504.2(2). 
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Step 5: Select “41” in the “NAT” column. Then move 
vertically upward to find the correct size vent 
diameter indicated in Table 504.2(2). 

Venting Activity: Single ApplianceVenting Activity: Single Appliance
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Venting Activity: Single ApplianceVenting Activity: Single Appliance

WATER HEATER

6 I N.TYPE B

3” DIAMETER 28 GAGE
SINGLE-WALL CONNECTOR

Therefore, 3” is the correct size for the lateral 
and vent for this application. 3”

Type B gas vent

H
 =

 2
0’

40,000 Btu/hr draft hood 
type WH with 10’ lateral.

3”
Single Wall Metal Vent Pipe Lateral
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Venting Activity
Multiple Appliances
Venting Activity
Multiple Appliances

Discuss 5 Important Details:
1. By inspection, observe 

piping arrangement.
2. Observe all dimensions.
3. Identify vent and connector 

materials.
4. Identify appliance input 

ratings.
5. Identify natural draft and 

fan-assisted appliances.
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Connector Rise Measurement (504.3.11)Connector Rise Measurement (504.3.11)

 Rise Measurement - Rise (R)
 Vertical distance from the draft hood outlet or 

flue collar  to the level where the vent gas 
streams merge.
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Review-Height Measurement (504.3.12)Review-Height Measurement (504.3.12)
 Least total height (H)
 Vertical distance from highest appliance outlet to 

lowest discharge opening of vent cap
 Least total height is used for vent sizing for all connected 

appliances on one floor level.
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Venting Activity: Multiple AppliancesVenting Activity: Multiple Appliances

Sizing connectors and a 
common vent for multiple 
appliances utilizing a step 
by step approach.
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Venting Activity: Multiple AppliancesVenting Activity: Multiple Appliances

Step 1: Locate correct Table for the given application.
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Table 504.3(1)
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Note: Connector Length LimitNote: Connector Length Limit

???
504.3.3 Item #1 will allow this longer 
length with a 10% connector capacity 
reduction in the tables. 

Unlike Tables 504.2(1) and 504.2(2), Tables 504.3(1) through
504.3(4) do not provide a range of permissible lateral lengths.
Therefore, see Table 504.3.2.
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Venting Activity: Multiple AppliancesVenting Activity: Multiple Appliances
 If multiple mechanical 

equipment/appliances 
are vented, check 
sizing.

1. Size water heater connector.
2. Size furnace connector
3. Size common vent.

?”
?”

?”
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Venting Activity: Multiple AppliancesVenting Activity: Multiple Appliances

 Identify the least total 
height of the common 
vent.

?” ?”

?”
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Venting Activity: Multiple AppliancesVenting Activity: Multiple Appliances

Steps 1 & 2: Size connectors. Using the top table, 
locate the actual vent height indicated in Table 
504.3(1). 
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Table 504.3(1)

Note: Cannot round up to the next highest vent height. Must use 
15 feet or interpolate.
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Venting Activity: Multiple AppliancesVenting Activity: Multiple Appliances

Step 1 (cont.): Size the connector indicated for the 
45,000 Btu/h draft hood type Water Heater with a 
1’-0” connector rise for the given application.
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Table 504.3(1)

Venting Activity: Multiple AppliancesVenting Activity: Multiple Appliances

 If multiple mechanical 
equipment/appliances 
are vented, check 
sizing.

Using Table 504.3(1):

1. Water heater connector (4”).
2. Size furnace connector
3. Size common vent.

4”
?”

?”
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Venting Activity: Multiple AppliancesVenting Activity: Multiple Appliances

Step 2: Size the connector indicated for the with a 
2’-0” connector rise for the given application.
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Table 504.3(1)

Venting Activity: Multiple AppliancesVenting Activity: Multiple Appliances

 If multiple mechanical 
equipment/appliances 
are vented, check 
sizing.

Using Table 504.3(1):

1. Water heater connector (4”)
2. Furnace connector (5”)
3. Size common vent.

4” 5”

?”
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Venting Activity: Multiple AppliancesVenting Activity: Multiple Appliances

Step 3: Using the bottom Table, size the Common 
Vent for the total combined ratings of the 
appliances (45,000 Btu/h + 100,000 Btu/h = 
145,000 Btu/h) for the given application.
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Table 504.3(1)
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Venting Activity: Multiple AppliancesVenting Activity: Multiple Appliances

 If multiple mechanical 
equipment/appliances 
are vented, check 
sizing.

Using Table 504.3(1):

1. Water heater connector (4”)
2. Furnace connector (5”)
3. Common vent (5”)

4” 5”

5”
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Gas vent terminations– 503.6.5Gas vent terminations– 503.6.5

Review and Final QuestionsReview and Final Questions

155

Final ReflectionFinal Reflection

 What?  What happened and what was observed 
in the training? 

 So what? What did you learn? What difference 
did this training make?

 Now what? How will you do things differently 
back on the job as a result of this training? 
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International Code Council is a Registered Provider with The American 
Institute of Architects Continuing Education Systems.  Credit earned on 
completion of this program will be reported to CES Records for AIA 
members.  Certificates of Completion for non-AIA members are available on 
request.

This program is registered with the AIA/CES for continuing professional 
education.  As such, it does not include content that may be deemed or 
construed to be an approval or endorsement by the AIA of any material of 
construction or any method or manner of handling, using, distributing, or 
dealing in any material or product.  Questions related to specific materials, 
methods, and services will be addressed at the conclusion of this 
presentation.

Copyright Materials

This presentation is protected by US and International 
Copyright laws.  Reproduction, distribution, display and use of 
the presentation without written permission of the speaker is 

prohibited.

© International Code Council 2018

Thank you for participating!Thank you for participating!

To schedule a seminar, contact:
The Learning Center™

1‐888‐ICC‐SAFE (422‐7233) Ext. 33821
or

E‐mail: learn@iccsafe.org
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