2018 IMC and IFGC Combustion Air & Venting

Description

» This course reviews and analyzes selected
requirements for combustion air & venting
systems. Summarize the purpose and content of

2018 IMC and IFGC combustion air & venting systems contained in
the 2018 IFGC and 2018 IMC.
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Combustion Air & Venting

Based on the 2018 International
Mechanical Code® (IMC®) & International
Fuel Gas Code® (IFGC®)
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Overview Seminar Goal

= Specific Appliances = The goal of this seminar is for you to understand
. ; : and apply key areas of the 2018 International

Combustion Air ) Mechanical Code, 2018 International Fuel Gas
= IMC & IFGC Venting Code, to case scenarios regarding combustion
air & venting systems.

cenfer center
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2018 IMC and IFGC Combustion Air & Venting

Objectives

= 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.

center
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Specific Appliances

5

Specific 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

I
cenfer
2018 IMC and IFGC Combustion Air & Venting 7

Copyright 2019 International Code Council

6
Chapter 6 & Section 601.1 Scope
" Approval 601.1 Scope. This chapter shall govern the approval, design.
» Design installation. construction. maintenance. alferation and repair

of the appliances and equipment specifically identified
= |nstallation herein
. .
Constructlon This chapter regulates all aspects of appliances
= Maintenance and equipment to the extent found in each of
. Sections 602 through 636.
= Alteration
= Repair
| i center
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Specific 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)

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

602.2 Flame safeguard device. Decorative appliances for
installation in approved solid foel-burning fireplaces. with
the exception of those tested in accordance with ANSI
Z21.84. shall utilize a direct ignition device. an ignitor or a
pilot flame to 1gmite the fuel at the main burner, and shall be
equipped with a flame safeguard device. The flame safeguard
device shall automatically shut off the fuel supply to a main
burner or group of bumers when the means of ignition of
such burners becomes inoperative.

Figure 602.1

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

602.2 Flame safeguard device. Decorative appliances for
installation in approved solid fuel-burning fireplaces, with
the exception of those tested in accordance with ANSI
Z21.84. shall utilize a direct ignition device, an ignitor or a
pilot flame to ignite the fuel at the main burner, and shall be
equipped with a flame safeguard device. The flame safeguard
device shall automatically shut off the fuel supply to a main
burner or group of bumners when the means of ignition of
such burners becomes inoperative.

Flame safeguard devices are commonly
integral with a combination gas control.

1
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VENTED GAS LOG SET -:r
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Specific 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)

- center
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2018 IMC and IFGC Combustion Air & Venting

Section 614.2 -
Clothes Dryer Exhaust

= |FGC 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.

TABLE 705.8
MAXIMUM AREA OF EXTERIOR WALL OPENINGS BASED ON
FIRE SEPARATION DISTANCE AND DEGREE OF OPENING PROTECTION
FIRE SEPARATION DISTANCE (fee) DEGREE OF OPENING PROTECTION ALLOWABLE AREA*
Usprotected. Noasprinklered (UP, NS) Not Permuimed
010 Jess than 32 Unprotected, Sprnklered (UP, S Not Permned*
Protected (F) Not Permstied”
Unprotected, Noasprinklered (UP, NS) Not Permutied
3 10 less than 5°* Unprotected, Sprnklered (UP, S)' 15%
Protected (P) 15%
Unprotected, Noaspuaklered (UP, NS) 10
5 10 less than 10 Usprotected, Sprinklered (UP, S} 25%
| Ik Usprotected, Noasprinklered (UP. NS) 1%
1010 less than 15**F1 Unprotecied, Spanklered (UP, SY 43%
Protected (P 45%

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

13
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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.

| cente
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614.5 Dryer Exhaust Duct Power
Ventilators

» |[FGC 614.5 recognizes dryer exhaust duct
power ventilators (DEDPVs) listed and labeled to
UL 705 for use in dryer exhaust duct systems.

15
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2018 IMC and IFGC Combustion Air & Venting

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

I or e verfitater |
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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.

17
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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)

| cente
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614.8.2 — 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.

e

RIVET.

19
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2018 IMC and IFGC Combustion Air & Venting

Ducts shall not be joined with
screws or fasteners that protrude
into the inside of the duct

Section 614.8.2 — Duct Installation

%, Back draft damper

Exhaust ducts shall be supported at

o Gic [d-lcu:t Intervals and secured in place fm. . |

Male end of duct shall
extend in direction of flow

¢
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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.

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.

Lo
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Table 614.8.4.1 Dryer Exhaust
Duct Fitting Equivalent Length

2018 IFGC,

Table 614.8.4.1 [M] TABLE §14.8.4.1
DAYER EXHAUST DUCT FITTING EQUIVALENT LENGTH

DRYER EXHAUST DUCT FITTING TYPE EQUIVALENT LENGTH
4 inch radius mitered 45-degree elbow 2 feet, 6 inches
4 inch radius mitered 90-degree elbow 5 feet
& inch radius smooth 43-degree elbow 1 foul
& inch radius smooth 90-degree elbow 1 food, ¥ inches
# inch radius smooth 43-degree elbow 1 fool
& inch radius smooth H-degree elbow 1 fool, 7 inches
10 inch radius smooth 45-degree elbow 9 inches
10inch radius smooth 90-degree elbow | foot, 6 inches
Pl'm SI: 1 inch = 25.4 mm. 1 fool = 304.8 mm, 1 degree = 0.01745 rad.
i ﬁ center
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2018 IMC and IFGC Combustion Air & Venting

SON & 4y, .
Table 614.8.4.1 Dryer Exhaust % Questions and Answers
Duct Flttlng EQUIValent Length Question 1: Given: A dryer exhaust duct is run 33'-6"
feet horizontally above a ceiling with one 10” radius 90°
m elbow for a “future” dryer as indicated below.

. What is the total equivalent length of dryer exhaust
614'8_'4_"1 ~ ‘ duct for this installation? Does this length comply
Specified . with the IFGC?
length ‘ ﬂ;

1.5 Feet Equivalent 5 Feet Equivalent TERM -‘.w;? _-?—_ﬂ /
= Elbow Comparison = =] »
" Exact same starting and ending points P [l F;:;:f
J 2018 IMC and IFGC Combustion Air & Venting 25 Genmr J 20|8IMCand\FGCCombushonA‘ I
25 26
AON &4y, . .
557 Q‘%« Questions and Answers Section 504 —
Q@ Clothes Dryer Exhaust
IFGC Table 614.8.4.1 requires 1-6” equivalent length = 614.8.4.2 — Manufacturer’s instructions
for a 10” radius 90° elbow. - The maximum length of a clothes dryer exhaust duct

Therefore may be based on the manufacturer’s installation

’ instructions in lieu of what is required in Section
336" + 1°-6” = 35 feet (total equivalent length) 614.6.4.1. The manufacturer’s installation instructions
shall be provided to the code official before
concealment of the duct.

Yes, complies with maximum length of 35 feet
IFGC Section 614.8.4.1

-

[ ¢
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2018 IMC and IFGC Combustion Air & Venting

Section 614.8.4.2
Manufacturer’s instructions

1l BACK DRAFT DAMPER

MAXIMUM LENGTH SHALL BE DETERMINED BY THE
DRYER MANUFACTURER'S: INSTALLATION INSTRUGTIONS

y
crones orver ||
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Section 614.8.5 — Length
Identification

= Why identify dryer exhaust duct length?

= |f 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.

. RAD)
BAeR Tl “Concealed” duct exceeding 357 4'E Eon >
. 15 FT EGUVALENT
TERMINATION LeneTH
HOOD \\3 !
SCREENNOT—"
FERMITTED

>center
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Length identification — 614.8.5

RISK OF FIRE

THE NET EQUIVALENT LENGTH
OF DRYER DUCT FROM THIS
LOCATION IS FEET

The maximum allowable exhausl’. duct Length
stated in the clothes dryer's installation
instructions shall be equal to or greater
than the posted Equ?valent Length
indicated on this placa

DO NOT REMOVE OR DEFACE THIS PLACARD

[M] 614.8.5 Length identification. Where the exhaust
duct equivalent length exceeds 35 feet (10 668 mm). the
equivalent length of the exhaust duct shall be identified on
a permanent label or tag. The label or tag shall be located

within 6 feet (1829 mm) of the exhaust duct connection,

2018 IMC and IFGC Combustion Air & Venting
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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.

Questions and Answers

1/8 inch
1/4 inch
3/8 inch
1/2 inch

aooo
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2018 IMC and IFGC Combustion Air & Venting

(_;‘\ON &ay,

ce(@)‘%« Questions and Answers Specific Appliances

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.

Forced-Air Warm-Air Furnaces (Section 618)
Unit Heaters (Section 620)

= Unvented Room Heaters (Section 621)

» Cooking Appliances (Section 623)

a. 1/8 inch

e r _—
center
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Specific Appliances Section 631 (IFGC) Boilers

= Water Heaters
(Section 624)

= Air Conditioning
Equipment (Section
627)

= |lluminating
Appliances (Section
628)

= Boilers (Section 631)

L
J 2018 IMC and IFGC Combustion Air & Venting

O 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.

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

'- ik
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2018 IMC and IFGC Combustion Air & Venting

Section 631 (IFGC) B0|Iers

O Operating instructions of a permanent type
shall be attached to the boiler. Boilers shall
have all controls set, adjusted and tested by
the installer.

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

Q 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.

[
J 2018 IMC and IFGC Combustion Air & Venting
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Section 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.

608.16.2 Connections to boilers. The potable supply to
the boiler shall be equipped with a backflow preventer
with an intermediate atmospheric vent complying with
ASSE 1012 or CSA B64.3. Where conditio; chemicals
are introduced into the system.  the potable 1 connec-
tion shall be protected b air gap or a reduced pressure
principle backflow p er, complying with ASSE 1013
CSA B64.4 or AWWA C511

PRY
BYPASS

IMC

zente
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Section 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
plplng r HOT WATER RETURN (HWR)

/ PRIMARY CIRCULATOR HOT WATER SUPPLY (HWS) —,
—.GL :
i 1|

oy e, ) \
0) ) o) o)
” BOILER BOILER BOILER BOILER
MC / = x ; "
| G—

2018 IMC and IFGC Combustit ‘."

SECONDARY CIRCULATORS (TYP)

38

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

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

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.

Piguse 1008 1
SAFETY VALVE FOR STEAM APPLICATIONS

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.

39
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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.

zenfe
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Section 1007 (IMC) — Boiler Low-
water Cutoff

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

LWCO-Steam Boiler

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.

. Figure 1007.1(1)
Low-water cutoff controls and flow-sensing ELECTRONIC PROBE-TYPE LOW-WATER
. P atica > ¢ CUTOFF CONTROL WITH GAUGE GLASS AND
ntrols must automatically stop pmbustio
contre _i\ mu?l UL 1-lli ally stop the combustion TGOS FOR STRAM BR APPLIK
operation of the appliance when the water level Phntn rourtery ot Wefanned § Wier

drops below the lowest safe water level.

zente
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Section 1007 (IMC) — Boiler Low-
water Cutoff

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

LWCO-Hot Water Boiler

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

Figurs 1007.1(3)

result from the overheating or failure of the SLEGERCHS PROSILTWH LOWARAESS Crore

CONTROL FOR HOT WATER BOILER APPLICATION
hoto courtesy of McDonnel A Miler)

combustion chamber

enclosure. 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.

IMC

zente
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Section 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.

SOLATION TRANSFORMER

i

CONTROL TRANSFORMER
r BURNER

. 2 . ) YAll¢ o NTRO)
PRESSURE p CONTROL IRCUIT

RELAY CON
SE 1 "
1] - ' 1"~ "1 m
1
4 ' ' ( B ' p
1 1 | S| N
. 4 14 ~
C 1 L. \

NTROL HOT R F
Example of interlocking safety controls ™

43
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(0000417 -00466)F, -
AR Masticimbussiaidd | (Equation 10-1)
P.‘I Pu

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:

¥, = Mimmum volume of tanks (gallons) (L)

¥, = Volume of system, not including expansion tanks
(gallons) (L)

Average operating temperature (°F) (°C).

Fill pressure (psi) (kPa).
Maximum operating pressure (psi) (kPa)
Where all necessary mformation is not known. the muni-

= Atmosphenc pressure (psi) (kPa)

mum size of the tank shall be determined from Table 1009.2

TABLE 1009.2
CLOSED-TYPE EXPANSION TANK SIZING
TANK CAPACITIES N GALLONS
SYSTEMVOLUME | Pressurzed | Wonpressurzed |
W GALLONS Diaphragm Type Type
100 9 15
200 17 30
300 3 5
400 33 €0
500 [ 75
1,000 5 150
2,000 165 300
For SL | gallon = 3795 L

2018 IMC and IFGC Combustion Air & Venting

> center

IMC Table 1009.2 is to be used where the values

TABLE 1009.2
CLOSED-TYPE EXPANSION TANK SIZING

Section 1009 (IMC) — Hot Water
Boiler Expansion Tank e

for the variables in Equation 10-1 are not known.

TANK CAPACITIES IN GALLONS
SYSTEM VOLUME Pi i P 1zed

IN GALLONS Diaphragm Type Type
100 9 15
200 17 30
300 25 45
400 33 60
500 42 75

1,000 83 150

2,000 165 300

For SI: 1 gallon=3.795 L.

MC

wR

AAAAAAANAN NI
WATER LEVEL AT NORMAL
STEM OPERATING TEMP.

DRAIN A>. 4 TO

Eigure 1009.2(1)

|C LOSED-TYPE EXPANSION (COMPRESSION) TANK

CAFHRAGM —

AR vaLvE

[CLOSED-DIAPHRAGM-TYPE EXPANSION TANK]

2018 IMC and IFGC Combustion Air & Venting
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Every steam boiler shall have a water-qgauge

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 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-gduge glass

IMC

Section 1010 (IMC) — Gauges

o

o
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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)

Pressure Gauge

Section 1010 (IMC) — Gauges

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.

2018 IMC and IFGC Combustion Air & Venting
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Combustion Air

e ———
49

Combustion, Ventilation, and
Dilution Air — 304

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

i s

: O
h g Power burner ﬂ ‘
Combustion air

Bailor with powar burnor

> cenfer

&
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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

> center
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EAR
Q-d \ N"‘l/

3 Reliability of Air Supply -
304.4

51
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* Maintenance of e
appropriate \
relationships i
= Choice of appliance
location / o ‘.’:,_ -
contaminated - ’b,(
atmospheres PrerLACE
= Advantages of direct == i i~
vent appliances I | ], H g
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Decision Tree for Combustion Air

COMBUSTION AIR METHODS

DUTDOOR AIR ‘

—
Maror Matrex
AR
STEM
Cperiga wred wnd Opring sized and
located Iocatean
acosrdance wn

MECHAMCAL SUPPLY

weoatarce wn o Agpeoval requred in acoordance
o
[ecions g 3ode ] [Beaons 304.8 3048 bt t

2 At e it at syt
Koo At nbdration late Maheed Sesign i sccordaren
Boctions 304.8, 30451 ‘Secticns 306.8, 30482

wih
‘Sactons X4 § Fvough 04 8.3

Two-Opening Method Air
From Ventilated Attic

™~ CHIMNEY OR GAS VENT

Section 304.6.1: Where directly e AT LOUNERS
communicating with the outdoors, or

where communicating with the outdoors -

through vertical ducts, each opening shall H
have a minimum free area of 1 square T e
inch per 4,000 Btu/h of total input rating N
of all appliances in the enclosure.

[T~ ouTLET AIR

INLET AIR DUCT
[ENDS 1 FOOT
ABOVE FLOOR]

2
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Outdoor Combustion Air —
304.6

= Qutdoor 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.

> center
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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. ] —

COMMON

DUCT NOT
ACCEPTABLE
INDEPENDENT

DUCTS REQUIRED
LOWER

5

¢
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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.

?
center
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Two 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”

CHIMNEY OR GAS VENT

VENTILATION LOUVERS
< (EACH END OF ATTIC)

[T~ourieram

.
¢ [ O 1101 1 I 11—

TS >eenter
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57

58

EXAM
=

Two 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.)

" CHIMNEY OR GAS VENT

INLET AIR DUCT
[ENDS 1 FOOT
ABOVE FLOOR]

« 8x8 (64sq.in.) <~ VENTUATIONLOUVERS
Calculate minimum round duct size? = -E:' == — o
A=(rxD?)/4 [l | } ‘ ”} e —
Re-write equation to solve for diameter E H ) Tm,,;, o
D = (A x 4/m)*/? = ) H’ l
=

D = (50 x 4/m)*/2 }

r D =8 inches
J 2018 IMC and IFGC Combustion Air & Venting

| I I[II)H | N — !IUEBI
I S | I | R I |
e T-ﬂ.l T T T T T T —[,I

4 \EARN /,
NG

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 P
inch per 3,000 Btu/h of the total input rating of

all appliances located in the enclosure.

[
center
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exterior wall.

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

Calculated the minimum net free area
(square inches) required for the exterior
wall combustion air opening utilizing the
“One-Permanent Opening Method”

One Opening Method

- CHIMNEY OR GAS VENT

ALTERNATE OPENING
LOCATION

One Opening Method

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

Note: Some minimum square ducts that

* 14x6 (84 sq.in.)

* 12x6 (72 sq.in.) ~
+ 10x8 (80 sq. in.) 1
Calculate minimum round duct size? J

A=(nxD?) /4

Re-write equation to solve for diameter
D = (A x4/m)1/?
D = (67 x 4/m)Y/2

r D =10inches

¢
J 2018 IMC and IFGC Combustion Air & Venting

could be use are: ~——CHIMNEY OR GAS VENT

Step 1: Summation of all gas appliances located within enclosure.

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

ALTERNATE OPENING|

LOCATION

6

L
J 2018 IMC and IFGC Combustion Air & Venting

62

EXAN,
O

=10inches

One Openina M

ALTERNATE OPENING
LOCATION

2018 IMC and IFGC Combustion Air & Venting

+ \EARW,
)

304.10 Louvers and grilles. The requured size of opemings
for combustion, ventilation and dilution air shall be based on
the net free area of each openming. Where the free area through
a design of louver, gnlle or screen 1s known. 1t shall be used
in calculating the size opening required to provide the free
area specified Where the design and free area of louvers and
gnlles 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. Screens shall have a mesh size
not smaller than '/, inch (6 4 mm). Nonmotorized louvers and
gnlles shall be fixed n the open posiion. Motorized louvers
shall be interlocked with the appliance so that they are
proven to be in the full open position prior to main burner
ignmition and dunng main bumer operanon. Means shall be
provided to prevent the main bumer from igniting 1if the lou-
vers fail to open dunng bumer start-up and to shut down the
main bumer 1f the louvers close duning operation

.

@ Free Area of an Opening — 304.10

I

¢
J 2018 IMC and IFGC Combustion Air & Venting
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One Opening Method One Openina M

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 ~———CHIMNEY OR GAS VENT
(25%).
A=67sq.in./0.25 R
A=268sq.in. } ‘ E

| Il g | —

ALTERNATE OPENING|
LOCATION

ALTERNATE OPENING
LOCATION

(12x24 =288 sq. in.)

=10 inches

!
—
2018 IMC and IFGC 2018 IMC and IFGC Combustion Air & Venting
EXA
OR

One 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. Louvers and grilles must be fixed in an open position or must be
200,000Btu/h /(3,000 Btu/h / 1 sq. in.) = 67 square inches interlocked with the equipment so that the equipment cannot fire until
Note: Calculate minimum opening area for the openings are proven to be open (see Figure below).
a metal louver when free area is unknown ~———CHIMNEY OR GAS VENT
(750/ ) UPFER DAMPER MOTOR THERMOSTAT, CONTROL. OR
0). END SWITCH RELAY THAT INITIATES THE
E?JE}EETV?TI?:’TLPEG‘ MOTOR NO “CALL FOR HEAT"

) T~ ) - r UNGROUNDED [HOT)
A=67sq.in./0.75 \__\ { | 1 F a]/ POWER SUPPLY
A=90sq.in. ‘ Jiﬁ\ ~. i

— | alg;sc?ﬂmmpsﬂ
— ALTERNATE OPENING | |
LOCATION APPLIANCE |

(12x8 =96 sq. in.)

CONTROL

CIRCLIT

-~ LOWER DAMFPER
7 mOTOR

¥ T = = - ¥
S—e. T T 1 L o POWER SUPPLY
2018 IMC and IFGC Cormiks 00T oo, = | 1 i 2018 IMC and IFGC Combustion Air & Venting 68
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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.

1 4
center
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L \EARY,
& NG

@ Appliance Interlock — 304.9.2

J

PRESSURE r TE
, / [ p— \
. T - ! .
¢
[ C— .
2018 IMC and IFGC Combustion Air & Venting 70

Each of the appliances served shall be
interlocked with the mechanical air supply system
to prevent main burner operation when the

: A y g mechanical air supply system is not in operation.
e e

69

70

Mechanical Combustion Air
Calculation

= Calculate required airflow rate for the proposed
combustion air fan (304.9).

FIVE BOILERS (CATEGORY [}
STAGED OPERATION

EACH BOILER

/‘150.000 Btu/h INFUT

>

BOILER BOILER BOILER BOILER BOILER

COMBUSTION
AIR FAN

7 ﬂ\@j

¢ [
- iter
2 (COMBUSTIONAIR FAM INTERLOCKED WITHALL BOILERS)

-
*~ BOILER ROOM —~

’

nCTVIT)

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.

FIVE BOILERS (CATEGORY I}
STAGED OFPERATION

EACH BOILER

/1 50,000 Btuth INPLUT

BOILER BOILER

ElolLERl

ElolLERl

EIOILEFel

COMBUSTION
R FAN, -

71
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b(_TIWTy

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.

FIVE BOILERS (CATEGORY 0]

STAGED OPERATION
EACH BOILER
180,000 Btush INPUT

oH_ERI

EolLERl

0ILER|

Eon_EFeI

EOILERI

COMBUSTION
AR FAN, -
Jl “~ BOILER ROOM—)
— ﬂ @ \nte
nrer

(COMBUSTION AIR FARN INTERLOCKED WITH ALL BOILERS)

73

Chapter 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.

IMC
LEARMING
2018 IMC and IFGC Combustion Air & Venting 75 ce I er

75
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Combustion Air
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2018 IMC Chapter 8:
Chimney and Vents
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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.

zenfe
ﬂ 2018 IMC and IFGC Combustion Air & Venting 77 cen r

Section 801 General

The installation,
maintenance, repair and
approval of factory-built
chimneys, chimney liners,
vents and connectors is
addressed throughout.

2018 IMC and IFGC Combustion Air & Venting

77

78

Section 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.

MC

> eenter

2018 IMC and IFGC Combustion Air & Venting

IBC Section 2113.9

Chimneys shall extend not less than 2
feet higher than any portion of the z
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.

MC

79
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(CROSS SECTION - WHES MORE THAN 10 FT FROM RIDGE
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Section 802 Vents 802.9 Door Swing
o = Doors cannot swing
* Table 802.2 Vent application within 12” of a vent e —
VENT TYPES APPLIANCE TYPES terminal g
Oil-burning appliances listed and = Doors stops or t
Tvoe L oil vents | 1abeled for venting with Type L vents; closers cannot be
yp gas appliances listed and labeled for used to limit the swing ,
venting with Type B vents. i T —
Pellet fuel-burning appliances listed
Pellet vents and labeled for venting with pellet i ikl
vents. Pt oo
u 2018 IMC and IFGC Combustion Air & Venting 81 eenrer u 2018 IMC and IFGC Combustion Air & Venting 1 1 S R
81 82

Section 803 Connectors Section 803 Connectors

= 803.2 — Location

803104 Connector pass-through. Chimaey connectors

= Section 803 Connectors

. ) . . - Connectors must be

- Establishes the minimum requirements for the design, | d irel ithi
construction and installation of chimney and vent ocate er_1t|re y within
connectors. the room in which the

connecting appliance
is located except as
provided for in Section
803.10.4.

el where one of the following

d for wall pass-through and

cordance with the manufacturer’s

IMC
zente zente
2018 IMC and IFGC Combustion Air & Venting 83 cen r 2018 IMC and IFGC Combustion Air & Venting 84 cen r

83 84

Copyright 2019 International Code Council



2018 IMC and IFGC Combustion Air & Venting

Section 803.10.4 Connector
pass-through

803104 Connector pass-through. Ch conpecton

Example of a construction detail for a device shall pot pass v or
(thimble) that must be labeled for wall pass- v I—
through in accordance with IMC Section
803.10.4 ltem #2.

r through a

1. The conncctor for wall pass-through and
2" MIN. CHIUNEY CLEARANCE 1

| To SHECT STCEL SUPPORTS AnD is installed in accordance with the manufacturer’s
B COMBUSTIBLE MATERWLS

GLASS-BER INSULATION

N TWO 1" AR CHANNELS

CHMNEY CONNECTOR
(24 GAGE MN.)

corday
4. C

ncthods in Table 80/

= CHIMNEY FLUE

ccl or equiva-
TWO VENTRATED AR softening or
CHANNELS EACH OF 1 N

L

esi
SHEET STEEL SUPPORTS el
PN e cracking up to 1. 800°F (980°C)

(24 GAH
MASONRY CHIMNEY

zenfe
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85

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
u with their listings and the manufacturer’s installation instructions.

zente
2018 IMC and IFGC Combustion Air & Venting 87 cen r

Section 804 — Direct-vent, Integral
Vent and Mechanical Draft Systems

Addresses venting of \Amime R
fuel-burning appliances
or equipment by \\\

means other than
natural draft or by a
means integral to the
appliance.

/ FLUE GAS / \4.
OUTLET / GOMBUSTION GHAMBER

/
L EXTERIOR WALL
cente
2018 IMC and IFGC Combustion Air & Venting 86 n r

86

Section 804 — Direct-vent, Integral
Vent and Mechanical Draft Systems

804.3 — Mechanical Draft
Systems =

- Mechanical draft systems ( 4 %
of either forced or induced - :

draft design shall be listed
and labeled in accordance

Figure 304.3)
EXHAUSTER AND CONTROL PACKAGE

Resenial L

87
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with UL 378 and shall == J— T
comply with Sections =1 = =1
804.3.1 through 804.3.7. milist o
8| = /]
MC
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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.

zenfe
u 2018 IMC and IFGC Combustion Air & Venting 89 cen r

89

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.
2018 IMC and IFGC Combustion Air & Venting 91 Genfer

= 804.3.4 — Horizontal terminations

804.3.4 Horizontal terminations. Horizontal termina-

tions shall comply with the following requirements:
1. Where located adjacent to walkways, the termina-
tion of mechanical draft systems shall be not less

than 7 feet (2134 mm) above the level of the walk-
way.

T
i

2. Vents shall termunate at least 3 feet (914 mm) above
any forced air inlet located within 10 feet (3048
mm)

w

The vent system shall terminate at least 4 feet (1219
mm) below, 4 feet (1219 mm) horizontally from or 1
foot (305 mm) above any door, window or gravity
air inlet into the building

-

The vent termination point shall not be located
closer than 3 feet (914 mm) to an interior corner
formed by two walls perpendicular to each other

5. The vent termination shall not be mounted directly
above or within 3 feet (914 mm) horizontally from
an oil fank vent or gas meter.

o

The bottom of the vent termination shall be located
at least 12 inches (305 mm) above finished grade

R INTARE WITHIN 104 o
10 N, T

Y E
| S ) )
= O
v -~ g AE H
LoTLKE g ]
" , L~ b
T T §
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90
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.
MC
z 2018 IMC and IFGC Combustion Air & Venting 92 Genter
92
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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.”

u 2018 IMC and IFGC Combustion Air & Venting

> eenfer

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.

Insulated 30
Elbow (EL)

> eenter
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= 805.3 - Factory-built 7
chimney offsets ) orrser

- The chimney assembly "L
must not have more than &< 7
four elbows. Dbt

- Offsets in factory-built M\
chimneys are limited to e \\!
not more than 30 degrees : o
(0.52 rad) from vertical at '
any point in the assembly.

30 DEGREES MAXIMUM

FACTORY-BUILT
FIREPLACE

For SI: 1 degree = 0.0175 rad
2018 IMC and IFGC Combustion Air & Venting
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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.

> eenter
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Fuel Gas Venting

97

Definitions

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.

Factory built chimneys

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.

Definitions

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.

‘ center
2018 IMC and IFGC Combustion Air & Venting 98
8

9

Definitions

DRAFT HOOD. A nonadjustable device built into an —I 1

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.

center
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Definitions Definitions

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.

DILUTION AIR. Air that is introduced into a draft hood
and is mixed with the flue gases.

LUTION

N

20

=)

LT [

LOW DEW POINT
NO CONDENSATION
(NATURAL DRAFT)

e |

center
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101 102

Definitions Category | — IV Chart

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. —— Excessive
Condensation Explanation
Special gas vent. A vent listed and labeled Tor use with § .
listed Category 11, 11l and IV appliances. Positive | Non-positive | Avoids | Creates
Type B vent. A vent listed and labeled for use with appli-
ances with draft hoods and other Category I appliances Category | v v Natural draft (draft hood or fan
that are listed for use with Type B vents. : assisted) - typically B-vent.
Type BW vent. A vent listed and labeled for use with wall
furnaces. Category 11 v v Rare or nonexistent
Type L vent. A vent listed and labeled for use with appli-
ances that are listed for use with Type L or Type B venls. Category 111 v v Appliances currently vented with
: special alloy stainless steel vents.
Typically high efficiency condensing
Category IV 6 v gas appliances vented with low
temperature plastic vent materials

>center

§
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VENTED APPLIANCE CATEGORIES. Appliances that

are calegorized for the purpose of vent selection are classified

inta the following four calegories

< Gas appliances are categorized for the purpose of
matching the appliance to the required type of venting
Notall gas are a category.

Category 1. An appliance that operates with a nonpositive
vent static pressure and with a vent gas temperature that
avoids excessive condensate production in the vent.

4 These appliances include drafi-hood-equipped and
fan-assisted types.
Category IL An appliance that operates with a nonposi-
tive vent static pressure and with a vent gas temperature
that is capable of causing excessive condensate production
in the vent.

4 The condition of nenpositive pressure (draft depen-
dent) combined with low flue-gas temperatures makes
it difficult to design such an appliance. At the time of
this publication, no such appliances are known to exist
in the marketplace.

Category | flue gas temperatures are over 140°F

Category III. An appliance that operates with a positive
vent static pressure and with a vent gas temperature that
avoids excessive condensate production in the vent.
4 These appliances include mid-efficiency (approxi-
mately 78 fo 83 percent) appliances that are typically

Category IV. An appliance that operates with a positive
vent static pressure and with a vent gas temperature that is
capable of causing excessive condensate production in the
vent.

“ These appliances include high-efficiency (84 percent
ana higher) condensing-type fumaces, boilers and
water heaters.

Category |V flue gas temperatures are under 140°F

High-Efficiency Gas Furnace

Definitions

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.

center
2018 IMC and IFGC Combustion Air & Venting 106

105

= |[nstallation

= Maintenance
= Repair

= Approval

Chimneys and Vents

» Code provides requirements for:

» Of residential and commercial
» Chimney and venting systems

|}
J 2018 IMC and IFGC Combustion Air & Venting
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General Requirements

S01.8 Appliances not required to be vented. The following
appliances shall not be required 1o be vented

= Every fuel-burning appliance is L By o
required to be vented except as optonsl vemting.

allowed by Section 501.8. Typ L b s T

= Venting method must be
designed for particular type of
appliance.

= Venting material and method of
installation depend on

-

Type | clothes dryers (Type | clothes dryers shall be
cxhausicd in accordance with the requirements of
Section 614)

7. Counter appliances.

characteristics of gas utilization 8. Roum beates lsted for wnvenied e

9. Direct-fired makeup sir heaters

equipment. 10. ther spplisnces listed for unvenied use and ot pec-
wvided with flue collars.
11. Specialized appliances of limited input such as labo.

ratory bumers and gas lights

center
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of

-

501.2 General. Every appliance shall discharge the products

exempted by Section

¢
J 2018 IMC and IFGC Combustion Air & Venting

Purpose of Venting

= Venting Systems
= Convey products of combustion

to the outdoors

outdoors, except for appliances
8

combustion to

-

Operating Characteristics

= Positive or non-positive pressure in the venting
system

» Temperature of vent gases and possibility of
condensation

olLuTIoN | 1
S J

109

w—

Sizing 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 | 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.

2
cenfer
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110
Types of Venting Systems
= Type B Gas Vent s e R s
* Type BW Gas Vent i UL 641, Ven for Coregry I kg
‘“f‘ in accc ce with I. I> i";‘:
» Type L Vent iyl e
. the app 2 rurer .nnlr are installed in accordance
n Chlmney with the appliance manufacturer’s instructions
= Single-Wall Metal Pipe
[ ]

Plastic Pipe and Stainless Steel special vents

1.4
center
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111
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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

Crwelling
unit

Patio door

&

2018 IMC and IFGC Combustion Air & Venting

to obtain this clearance. 51 ———

i Sun room

e cenrer

113

IFGC Table 503.4

Table 503.4 Type of venting system to be used

TABLE 803.4
TYPE OF VENTING SYSTEM TO BE USED
APPLANCES TYPE OF VENTING SYSTEM

Type B gas vemt (Section 503 6)
Cn

Listed Category | applisnce:
Last b deaft hood
vpe B gas vent

Appi

Lost

ented wall fu

Category Il sppliances

Category 11l apphiances

appliances

Listed combunation gas and oil burmng spplisnces
olid fuel burning spplisaces

center
2018 IMC and IFGC Combustion Air & Venting 114

503.4.1 Plastic Pipe Vents

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

with UL 1738.

503.4.1 Plastic piping. Where plastic piping is used 1o
vent an appliance, the appliance shall be lisied for use with
such venting materials and the appliance manufacturer’s
installation instructions shall identify the specific plastic
piping material. The plastic pipe venting materials shall be
labeled in accordance with the product standards specified
by the appliance manufacturcr or shall be listed and
labeled in accordance with UL 1738

Special gas vent. A vent listed and labeled for usc with
listed Catcgory IL, 111 and IV appliances.

L
J 2018 IMC and IFGC Combustion Air & Venting

114

= Plastic plumbing pipes such PVC, ABS and CPVC are not listed and

appliance manufacturer or shall be listed and labeled in accordance

503.6.10.3 Category Il lll and IV appliances

&

115
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The sizing of gas vents for Category Il, Ill and 1V 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 Il, lll and IV appliances shall be in
accordance with the manufacturer’s instructions.

PVC vont gas
BSChArge pipe

PVC combustion air

intake pipa
== =
Category IV-
high-efficiency
condensing furnace LEARNING
center
2018 IMC and IFGC Combustion Air & Venting 116
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503.8 Item #5— Venting system
termination location (Category V)

2101}

Brmination of vent gas discharge
pipe from Category IV li

L
d 2018 IMC and IFGC Combustion Air & Venting

more belo

Venting System: Category |
Single Appliance

503.6.9 Size of gas vents, Venting systems shall be sized
and constructed in accordance with Section 504 or other
approved engineering methods and the gas vent and appli-
ance manufacturer’s installation instructions

LENGTH OF LATERAL (L)

VENT HEMGHT (H)

TOTAL

502.2 Connectors required. Connectors shall be used to
connect appliances to the vertical chimney or vent. except
where the chimney or vent is attached directly to the appli-
¢, matenal, construction and mstalla-

ecta

ance. Venl col
tion shall be in accordance with Section 503

L
J 2018 IMC and IFGC Combustion Air & Venting

SINGLE APPLIANCE VENT

117

118

Venting System: Category | Multiple
Appliances

TERMINATION

ROOF LINE

VENT CONNECTOR VENT

Exception: Vet
draft system nstal
and draft system man

WATER
HEATER

FURMNACE

L
J 2018 IMC and IFGC Combustion Air & Venting

Compatibility

= Verify that types of
vents and types of

appliance are
compatible

FURMAGE

— EQUIPMENT OR AFPLIANCE

¢
J 2018 IMC and IFGC Combustion Air & Venting
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Height Measurement 504.3.12

= | east 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.

504.3.12 Vent height measurement. For multiple appli-

FCT I\_HT v

Venting Activity: Single Appliance

Sizing a water heater
Iat_e_rziil and vent o 3
utilizing a step by LATERAL Rl
step approach. AT
NAT
APPLIANCE

[
center
2018 IMC and IFGC Combustion Air & Venting 122

ances all located on one floor, available total height (H) . letom | o

shall be measured from the highest draft hood outlet or = I

{lue collar up to the level of the outlet of the common vent. = i

o
r- aeelice
| —
-l

J 2018 IMC and IFGC Combustion Air & Venting 121 -

122

Venting Activity: Single Appliance

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

1

Type B gas venti

H =20

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

2
J 2018 IMC and IFGC Combustion Air & Venting

nCTVIT)

@ Venting Activity: Single Appliance

Step 1: Locate correct Table for the given application.

I _
center
2018 IMC and IFGC Combustion Air & Venting 124

123
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=
TYPE B DOUBLE-WALL GAS VENT !
Applince Vent
3 [ [ | ] | [ | []
HEIGHT | LATERAL T 7w [T 7 NAT] PN
&[&hhhi\hhhh Wax | Mo [ Max
0 B TS| 9|51 5|5 | & | ns
. BRI EIEG
T [a(M[B[n[n]e[m® 30 | | 6
§ [MA[MA[31 BB 0| |W W || 6%
0 V6| 0|8 e %n|sm 36 | 360 | 157
1 W %|» 0| %8| ar || e
! ] NA[NA| ¥ mim| e |w|ie o4 4| TH
L} NAINA| 33 |60 (95| & |122) 180 || W
0 N8| |me|em LR
» 1 Blaja|v w wie|m 456 |33 |
BB W o
10 NA|NA| 3|97 [wo| @ |[m2]IM o || o
0 3|93 | S| |0|m|w|n a1 | 33 | 191
1 B S| 0|7 |B6|% |0 56 | 39 | 1ns
1 I EEODOEEDEEE EEE
10 NA|NA| 3 |95 [m6| ™ |L8| M 01 | 40| 6
15 NA [ NA| NA[NA[NA| 72158 186 84| 0 | 9
0 BRI AR AR A R ) 0| 36| LS| 07 | 4T3 | 2631 | 1346
] HARIRAR LI AL 61 | 309 | 146 | 74 | 443 | 1609 | 1098
] N @O B0 N|w 0 96 | 381 | 116 | T34 | 87| 1665 | 100
o 10 NAINAJ @1 |93 |13 8| 1I5|8 S0 | 457 | 1092 | O | 646 | 166 | 1057
15 | NA| NA| NA[NA|NA| ® [155| S | 56 | 1060 | 677 | 50| 1997 | Lows
NI EIREIRE 5% | %2 | L8 | 651 | 008 15% ] 9%

Venting Activity: Single Appliance

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

20

H

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

Single Wall Metal Vent Pipe }’

-center
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nCTIVITY

-\ Venting Activity
Single Appliance

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

Btu/h draft hood type Water Heater for the given
application.

2n!
2018 IMC and IFGC Combustion Air & Venting

Step 3: Locate lateral length indicated for the 40,000

TABLE 504.2(2)
TYPE B DOUBLE-WALL GAS VENT Applance Type|Caegor |

HEIGHT | LATERAL|
s | ot
0
' 2
4
6 L
L} n
' 2 »
5 NA [
L NA 5| s
L} 0| 8| 7] %[ 8|38 00|18 200 | sa | 4e | 255 ) 1003 | s | 350|137 | Tig | o7 | 203t | 1087
" 2 B4 |wjur|so [0 |w|osnen| w8 195 | 531 |34 [ 20| 681 | 456 |32 80 | 5B | 405 | 20| 38
5 HEIEIEINEIDE RO ETT HEIEIEIGIEIE IR
10 | NA[NA| 34 {97 [100f 68 [132/07 |n2|us8 |26 |im |50 206 | 497 | 305|363 643 | 41 |92 | 808 | 510 | 688 |LIM| TS
0 3 93| 57| 56| 19|10 | %0 |325)18 | 16 w18 195 | 966 | 525 | 44| 1259 | 681 [ 336 | 1591 | 838 | 488 | 23M | 1337
2 Bl o] n|w|n5|uw| ns|n|m g 197 [ et [ | 2] s | 5e |39 |15 ] 6nm | 457 |1t | o0&
15 5 SL| @) 4| 75| 128) 8 [102] 216140 | 144306 207 | IR B1| 616 | 400 | 287 | 795 | 56 [ 392 | 97 | 657 | 562 | 148 | 96
10 | NA[NA| % [ o5 [ue| ™ [ 128200 ] 1312 ]308] 2|28 EIEAENEIRKIEICIEIGIEITNE]
15 NA | NA[NA [ NA|NA| 72 (158|166 | 14 | 20| 290|192 (2 334 | 368 | 367 |40 | 742 | 484 | S0 | 937 | 601 | TRO 139 | WM
L} 35| 96 | 60 | 54 | 200 | 118 | 7% | 346 | 200 | 104 | 537 | M6 | 18 | TR 190 | 1083 | 573 | 238 | 13 | 750 | 306 | 1751 | 927 | 473 | 2631 | 1346
2 L | N 36| 148) 9 [ TH | e8] 065 | 103|375 )28 [ 145 182 08 | 468 | 207 ] S | 611 | 309 | LM46 | TH | 443 | 169 | 10N
] (6| 47| 75|40 o4 [100] 29158 | 136|218 0| e [ 457 |w| w96 | 396 | 381 | 126 | T4 | Se7 | 1665 | LM
NAUNA| & |95 |19) 86 | 125|205 | 16| 177|304 |28 |22 7| 666 | 437 [ 339 | 866 | S0 | 457 | 1092 | P02 | 6e6 | L6D6 | 1057
15 | NA[NA|NA [ NA[NA| 80 [ 155 | 208 | 136 | 216|305 | 20 | 84 305 | 640 | 419 | 93] 38 | 9 | 526 | 1060 ] 677 | 70 | 1387 | L08
20 | NA|NA|NA|NA|NA|NA| 86| 192 | 126254 ] 306 | 196 | 309 374 | 616 | 400 | 48| 310 | 5% | %2 | L8| 651 | 808 | 1380 | 93

127
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RCTIVITY

/ 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).

- center

2018 IMC and IFGC Combustion Air & Venting
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nCTIVITY

Venting Activity: Single Appliance

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).

>center
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TABLE 504.2(2) wﬂ :.w"w m'
TYPE B DOUBLE-WALL GAS VENT ;
Agplance Vent
VENT DIANETER—{D) inches
] [ [ 51 [ 1 | [] | 9 | 10 I ]
— - -  APPLIANCEINPUT RATING N THOUSANDS OF BIUH - - |
FAN |NAT| FAN |NAT| FAN [NAT| FAN [NAT| FAN [NAT| FAN [NAT| FAN [NAT| FAN [NAT| FAN | NAT
A&hhhhhhhhh& Max | M | Max | ax
v (s s|s[m|s|s[w[wl @ | 5 [168] o
. ? [sns|eos[e]s]w]mn EIEIEIES
¢ am[sfuln[olmlw]wul wlm]m]es
s Mm[a[s|w|omjws]e HBEEE
NEREREDEREBRDEEE BB
1 B W | wfws| B0 In S5 | 486 | LN | 6
f ] NANA| 37 [ 77 [100)| & [107) 168 | 104|151 50 | 98| 1004 | 70
1 NA|NA| 33 [ 90| 05 | 64 | 122|060 | 007 | 17§ 46 | 665 | 1089 | TS
0 FIO| 8|71 ® [0 |%]6|10 I8 | 507 | 2081 | 1057
" ! [slala[w[ww e[w(s{w BRI
§ 52| 5630 | %6 1) % |05 185|121 54|58 14 ] 8
w [xafsalu[e[wlalmmlwlw o e o] w
0 | [e[s]se[w[m]w]ns]mns s [ [2su] 1w
BB BB 65 | 457 [181] 9%
13 s [nslalv|m]w [ mlae[w[w GBI
 [Ma[xa[®|ssus[» os]o]mlw R
15 NA | NA | NA | NA | NA | 72 | 158 | 186 | 124 | 20 601 | 750 | 1399 | B
HBEOEEIDNEEEID z 57 |4 [ 261 | 1%
] ST M| 50| 56| 148) 9 |78 | 2e8| 06|10 53 T |45 | 16 | 1008
] 0 (6|4 73 |40 %4 [100]0]18] W W L. T34 | 547 | 1665 | 1004
ED ARIAEEAOGEEAEIFR DA EE |47 [ ] e | e | 1o |10
15 [NaTsafsa[walwalw [ussTom us[ne]ns[oo]mfaw[m]ns] o0 s [ 56 [1oe ] o [ 1o [ 1o ] nms
» [Malmalsalsa]alm m oo s [mamm]as HEEEaCOEE
130
maie sy e
TYPE B DOUBLE-WALL GAS VENT
Appliance Vent Connection | Sngle-wall metal connector
VENT DIAETER—{D) inches
3 [ [ 51 6 1 | [] | 9 | 10 I ]
APPLIANCE INPUT RATING IN THOUSANDS OF BIUH
TN [ é FAN [NAT[ FAN [WAT| FAN [WAT| FAN [NAT| FAN [NAT| FAN [NAT| FAN [WAT| FAN | WAT|
&i&‘lh&l\hhﬂnhﬂu‘lhh Max | Min | Max | Max | Min | Max | Max
HEEE I BERAEEINEEE w [ us] e (s 1] w
‘ IEBIEE IDEBOEEDE 3 [0 [ on [ [wa] om [sn
s m[dule]e mw{w|w 3 | 0 (s e [ [m]om [en
EHEEE IBEOEEE 7 || 66 | a5 e8] @ | @7
0 AR R S8|164| 9 | B |25 |18 |18 536 | 360 | 1257 | 658 | 521 | 1452 | 967
. EEIEE I BDOBEREDOE HEIEIEICIEE
] NA | NA | QL 77 [ 02 ) 6 [ 107 ) 168 | 104 | 151 04 |48 | TS | S0 | 98 | 1104 | T
L) NA|NA| Q|90 | 5 | 6 | 122160 |07 |17 B[40 W0 | 46 | 665|100 TS
0 HAEAE 1B AR L S8 | 350 [ 13m | e | S0 | 208 | 1087
2 A IE AR AR AR an 456 |32 | 89 | 5B |4 |20 s
‘ EBEEE BENEBEOCEOED ARG
I EIE w]wla[wm]m[wwl@lm AACEICIEE
0 | [s[sfs[w[m]w ]l ns[o]om OEIEIEICIEIET
IBEE I BEEBREREOEEE s [ o] e [ 1| W
18 5|5t & | ] 7 [18] % || e [ e[| 5% |90 | 7 | &% || e ] e
10 NA [ NA| M| 95 | 16| ™ | 128 200 | 131 | 182 | 308 | N3 301 | 470 | 966 | 628 | 664 | 1433 ) 98
EARAE I BNREACREEIR MEEEEEID
0 35 | 96 | 6@ | 54 | 200 | 08| 78 | 36 | 200 | 14 | 557 | 6 50 | 306 | 1751 | 1 | 473 | 2631 | 1346
EEERE I BOEEREICNEE MBI
3 0| 68 | 4| T340 04 | 10029188 ] 11|36 |2 86 | 380 | L6 | 734 | a7 | 1688 | 101
NA | NA 95 |19 86 [ 125|203 | M6 [ 177|344 |24 0 | 457 | 1092 | 70 | 646 | 1626 | 1037
15 [NaTmafwama[nalw[ss[om[ue[ne]s]o0 s | 6 (1o ] om [ 70 [ 1w [ rms
| NA | XA | NA | N | | N ums ] e | e [ 408 | 16 0 | % [1os] et [ s ] 5] 9%
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Venting Activity: Single Appliance

Therefore, 3” is the correct size for the lateral

and vent for this application. % I
" %
i

Type B gas venti

H=20

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

Single Wall Metal Vent Pipe /

-
P_ J "\

¢ | el LEARNINC

‘ cenfer
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PCT I\_HT v

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 o T
ratings.

5. Identify natural draft and
fan-assisted appliances.

4 TYPE BVENT

740" CONNECTOR RISE]

¢
J 2018 IMC and IFGC Combustion Air & Venting
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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.

504.3.11 Connector rise measurement. Connector rise
(R) for each appliance connector shall be measured from
the draft hood outlet or flue collar to the centerline where :
the vent gas streams come together .= . {wv}

# WATER MEATER F 55 lt 0
0 o -
100000 Bt a
2018 IMC and IFGC Combustion Air & Venting 135

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.

=
l'!:!}TYVH

504.3.12 Vent height measurement. For multiple appli- {‘ it ‘}m
ances all located on one floor. available total height (H) counecTon
shall be measured from the highest draft hood outlet or b o — B
flue collar up to the level of the outlet of the common vent. L -~ T H gowecron

45,000 Buh FURNACE
J 2018 IMC and IFGC Combustion Air & Venting 135 00 000BL

135
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i

P‘('_TI\_UTy

Venting Activity: Multiple

by step approach. vk

WATER HEATER
45,000 Bruh

Appliances

Sizing connectors and a Leadt TomL

. HEIGHT
common vent for multiple Eomecron
appliances utilizing a step i ;

-

2FT
=] CONNECTOR
RISE

FAN-ASSISTED
FURNACE
100.000 Btuh

2018 IMC and IFGC Combustion Air & Venting
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Table 504.3(1) Number of Appilances| Twa o more
TYPE B DOUBLE-WALL VENT Applances Type| Category |
“Appliances Vent Conneclion] Tyve B Goubic wall comedior
VENT CONNECTOR CAPACITY
TVPE B DOUBLEWALL VERT DIAMETER (D1 Tnches
VENT  [cONNECTOR 3 [ B % 7 0 5 o
vk [ R APIANCE TP FATIG LTS I THOUSANGS OF BT
et ety AN aT]
i [
T TET[TT
6 T T[T
] T T
T i
8 T TUS 170
T T0|TA5
T THIITT
10 Z G | 134
T T
T ] b
15 Z AT |17
T B T60
T T[IZs
20 T [T
T T[T [T (37T 725 [T T3 [155 S0 T3 [G T 383 T6A [ T5 T T
T | T34 B [30T [ TH2 T[S TZ [ 238 TZ5 [GA0 | 205 | T5T [R0Z[ 372
20 T | T38| 55 (408 215 [ T05 [ 505 [ 782 TZ0[ 70| Te0] 155 (B30 10
T 00 | T8 | B8 |23 202 | TIR | 555 | 317 | 132|706 | 405 | T58 | 374 44
COMMON VENT CAPACITY
TVPE B DOUBLEWALL COMMON VENT DIANETER [D—inches
i ! [ 5 [ 9 I i
TRATING IN THOUSANDS OF BT
ey AR AN | WAT | FAN | FAN | AT | FAR | FAN] WAT [ FAN| FAN [WAT
Fan SNAT | +HAT T +FAN| <NAT| -NAT | +FAN| +NAT | HAT]
1 0. 248 | 200 | 40T | T [ 760 |57 | T [H5 | © 520
B 0T e T | 44| T4 | 200 | B0Z [ 4807 | 378 [ 740 | 577
10 110 X0 AT (AT [T 15 | G40 | 527 | 405 | BO0 | 627
5|15 752 | 78 | 556 [ T8 | W5 [ 759 | BIZ | 65 |92 [ 737
Fi R EL TN Ll RO R A TN e R A | r
2578 IMEZAd A0 | 60 | T | SRS | 470 | 6T | 08 | 605 150|075 [T
50 67 | GAT [ AZ3 | B5A | 706 | 550 [LTEA] 077 | 705 J?S%Hﬂh BG0

FCT I\_HT v

Venting Activity: Multiple Appliances

Step 1: Locate correct Table for the given application.

oc

> center
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nCTVIT)

Note: Connector Length Limit

TABLE 504.3.2
MAXIMUM VENT CONNECTOR LENGTH

CONNECTOR DIAMETER CONNECTOR MAXIMUM
HORIZONTAL LENGTH (feet)

Unlike Tables 504.2(1) and 504.2(2), Tables 504.3(1) through T
504.3(4) do not provide a range of permissible lateral lengths. | 3 4l |

Therefore, see Table 504.3.2.

4 L
5 s
[ b 9 J
7 1077,
25 -
8 12
|4” diameter r + T 1
[] 13%,
e |11 I 10 | 15 1
g L | |
T 12 18
HOCO f
AL e oRAT 14 21
16 24
P ek a—. ' [ | 7 '
30
??? I I ]
c 504.3.3 Item #1 will allow this longer I T 1

length with a 10% connector capacity
reduction in the tables.

For SI: 1 imch = 25.4 mm, 1 foot = 3045 mm

> center
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Venting Activity: Multiple Appliances

= [f multiple mechanical

5 TvPE B VENT equipment/appliances
O are vented, check
H sizing.

40" CONMNECTOR RISE

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

10" CONNECTOR RESE

M

WATER HEATER  FAN-ASSISTED FURNACE
45.000 Btuh 100.000 Btuh

COMMON VENT APPLIANCE

2018 IMC and IFGC Combustion Air & Venting 141

Venting Activity: Multiple Appliances

= |dentify the least total
height of the common
vent.

TYPE B VENT

Z40° CONNECTOR RISE

10" CONNECTOR RISE

WATER HEATER FAN-ASSISTED FURNACE
45.000 Bluh 100.000 Btum

COMMON VENT APPLIANCE

| cente
center
2018 IMC and IFGC Combustion Air & Venting 142
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~

RN

Venting Activity: Multiple Appliances

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

_
cenfer
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Table 504.3(1) T Wamber of Appilances| Twa o e |
TYPE B DOUBLE-WALL VENT | Spptances Type| Caogery |
[ Appilances Vent Connection] Tye E coutie wall conmecicr |
(vaarcommecron caraciry
P B COUBLE WAL VR S
vent | commectol 3 T B % 7 T | @ o
weichr | | e T RATING DM TS TR THOUSANDS OF TR,
e || ok N i L L L I
i e s
T TEATOY Tz 5| THS [ TOU TG 23
6 Z G0 T8I TZT |70 L 220 [ TTZ[AZT]
T GZ |T00| T30 T80
T TTG|TOT =T JEL]
8 Z TO5 [TZ9 |86 175
T TO[ 45 T8 Tl
T Kl |
10 Z i
3 J g
T 120 53
@ z A TAZ| T3
T B[ TR0 |7 T8[T
T T6| TZ5 |56 71
20 Z T S0 TAT |50 TZ|T 3
T 3 GIITE| &6 T[TGE | BT 5|3 T37 [GTE [ 3T [T | T3 [ T66
Note: Cannot round up to the next highest vent height. Must use
15 feet or interpolate.
504.2.17 Height entries. Where the acrual height of a vent
falls between entries in the height column of the applicable
table in Tables 504.2(1) through 504.2(6). either interpola-
tion shall be used or the lower appliance input rating
shown in the table entries shall be used for FAN MAX and
NAT MAX column values and the higher appliance input
rating shall be used for the FAN MIN column values.
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Wiamber of Appilances| Twa o more ]

P'CT IV]TY Table 504.3(1) [
5 TYPE B DOUBLE-WALL VENT ‘ w:w\ Category |
[ Appitances Vent Gonmestion] Ty B oourie vl o |

Venting Activity: Multiple Appliances (o)

S — I —
VENT ONNECTOR] 3 ‘ I [] I | 5 3 7 ‘ ] ‘ ] 10
wechr | s RPPLIARCE TSI RATING TRTS or T
& | & o
=
T TeA [T
6 4 TS| TA| T
] T 139
. . A . T TG[T09
Step 1 (cont.): Size the connector indicated for the 8 : i
H T 30113
45,000 Btu/h draft hood type Water Heater with a o e
e
S h . P
1’-0” connector rise for the given application. O)= 2y
T TE TG0
T TG TZ5
20 Z SO [ T
T T[TE:
T CEJIRE)
30 4 0158
] 03178
—
R ORI T R TR TR
Wi 1 s 1 @ 1 =~ L B .
o N D N N —
L
e ] ] e e ] ]
= [ 0, B[ G5 [0 [ TG [ 103 [Z04 [ 6T [ 14 0 | 248 | 200 | 409 [ 314 [ Z60 [ 5F TH T[T 520 [410
B W[ [ 7 B [T T TR 15 0 | 275 [ 1A [ MR [ 700 [ 607 | 180 [ 378 [ 740 [ 577 [ 465
|| 0 TI0 [ 97 70 [ T60 [TAT [ T2 [ 243 [ 194 [ 178 | 367 [ 200 [ HAZ [ 477 [ X AT5 [ GAT [ 527 | 405 [ B0 [ &27 | 405
TS TZ5 [ 1T, g LA REL] B, 228 | 206 | 127 Eiy i LIS I CIZ [ 365 [ U L)
Genfer il T35 [ T TO BT [ TG0 [ 313 [ 255 [ 220 [ 475 | 3 05 [ BIZ | G88 | 523 |11 B0
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0 167 | 15 T T | 2T [ 42T [ 353 [ 310 [ 64T | 58 AZT| BEA [ 70C | 550 |LIE4[ 77 | 705 |TAST|T TR BED
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Venting Activity: Multiple Appliances

I = |f multiple mechanical
— TvPE B VENT equipment/appliances
E are vented, check . L .
sizing. Step 2: Size the connector indicated for the with a
E 2’-0” connector rise for the given application.
L . 4’ || . [ Z-0° CONNECTOR RISE
B! = Using Table 504.3(1):
10" CONNECTOR RISE 1 .
1. Water heater connector (4”).
& =0 2. Size furnace connector
:\;:i.\o'(l.:cne-l-l!::vtra Lg&gsﬁrgsrum:c: 3. Size common vent.
COMMON VENT APPLIANCE

2 3
cenfer center
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Table 504.3(1)
TYPE B DOUBLE-WALL VENT

VENT CONNECTOR CAPACITY

T Wamber of Appllances| Tws & more ]
\ Apptances Type| caicgry | \
[ Appilances vent Conneciion] Tyoe B doubie wal comnecia |

VENT ONNECTON 3 14 | B B | 7 I B | B 10
HEIGHT R.’:f “EPETIANCE TNPUT RATING LIMITS IN OF BTOM
(teet) dreet) F
>
T T
[} Z TEIT
T TH
T 176
8 Z T
] 10
T T8
0] Z iy
il
T i)
©l==
3 £
T £
0 z i
T T
T BE
a0 Z g
) g

COMMON VENT CAPACITY

TVPE B DOUBLE WALL

DIAME TER (0)_inches

izl LI I

7 I B I g I i

Venting Activity: Multiple Appliances

COMBINED APPLIANCE INFUT RATING IN THOUSANDS OF BTUM

"‘IL'I

= = |f multiple mechanical
«—TYPEBVENT equipment/appliances
are vented, check
sizing.
4” || 57 . T-0" CONNECTOR RISE
1 . f Using Table 504.3(1):
10" CONMNECTOR F "
1. Water heater connector (4”)
i = 2. Furnace connector (5”)
ouc 3. Size common vent.
WATER HEATER N-ASSISTED FURNACE
45,000 Biuh 100,000 Btuh
COMMON VENT APPLIANCE

(leety  [FAN [ FAN | NAT | FAN T AN FAN [ FAN | WAT | FAN | FAN] WAT | FAN | FAN [ NAT
- FAN| AT | NAT|-FAN <FAN +FAM|+NAT|-NAT | +FAM| ~NAT| -NAT|~FAN| +NAT | +NAT
G GZ | 81 [ &5 [ T30 g AN [ 3T 760 [ 57
B I [ @ [ 73 [T55 ki A0 [ 348 | 700 | 60
10 TIO 97 [ 79 [ 160 367 T 15 [ 540
TS TZ5 T T T0% TI7 T T65 | 7%
Ei TG [T LIE] O [0S [ BT
30 TRZ T38| T LT LG [ 470 [ 570
o To7 [ 157 [T [ 270 T TOE | 550 [T15d]
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145,000 Btu/h) for the give

g

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 =

n application.

2018 IMC and IFGC Combustion Air & Venting
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Table 504.3(1)
TYPE B DOUBLE-WALL VENT

VENT CONNECTOR CAPACITY

T Warbe Gf APRIIances| 7w o ere

| ‘appitances Type| Caizgory 1

[ Appitances Vent Gonmestion] Ty B oourie vl o |

TYPE B DOUBLE WAL VERT

DIAMETER (D) Inchies

VENT  COMNECTOR 3 T T % 7 T | @ o
weckT | ke APPLIANCE AT FATIG LOATS W THOUSANDS OF BTU
(reen) (feety NAT]
Tx
T T
6 Z T
T &
T T
8 z ¥
T T35
T 3
10 Z HE
3 EUE
T T
5 Z T4z
T T50
T 125
20 Z £y
T T8
T i
30 Z T0 | A7 |TO0[TT0| 62 |200)T5:
¥ 10 | T |TR[TZI[ &1 300|178

DOUBLE-WALL COMMON

VENT DIAMETER (Dj—inches.

1 5 1 ® I 7

COMBINED APPLIANCE INPUT RATING 1N THOUSANDS OF BTUM

testi  [FAN AN AN | FAN | NAT | FAN | FAN FAN
-Fan -nAT +FAM|+NAT[-NAT | +FAN| -NAT| eFAN
I U, T6T AT | 260 | 5T [ AW 13
B 0T T8 A0 HE | 200 | GOZ | 480 A0
10 T LEE ATT [ 377 | 315 [ G0 | 577 B0
TS TZ5 ) : 55 [ 753 [ 612 Uz
00 TG 55 A5 [ 512 | 58 g
30 5% i 70 [ 570 | B T200|
50 6T Eik] 550 [ TG4 077 T AGT|T THE|[ BE0
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Venting Activity: Multiple Appliances

= [f multiple mechanical
equipment/appliances
are vented, check
sizing.

A LEAST TOTAL HEIGHT

Using Table 504.3(1):

10" CONNECTOR RISE

1. Water heater connector (4”)

W 2. Furnace connector (5”)
WATERHEATER  FANASSISTED FURNACE 3. Common vent (5”)
45,000 Biuh 100,000 Bt

COMMON VENT APPLIANCE

?
center
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Review and Final Questions

155

155
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Gas vent terminations— 503.6.5

MINIMUM

- Roof Slope

/
; < ool . { mattosrz

This chart is applicable only to vents | W2 w2
that are both 12 inches (305 mm) or less | Over T2 m a2

Over 812 o 912

in size and located at least 8 feet (2438 /) Over 12 1042
\ Over 1012 b 11/12
Over 11/12t0 12/12
Over 12112 10 14112
obstruction. ‘ Over 1412 0 1612
| Over 1812w 18712

mm) from a vertical wall or similar |

\  owrtanzm2onz 76 Roof Slope is X/12
N Over 2012 1 21H2 80 —

| 50367 Roo
Vent less than & from wail rvugh

‘ Do notINSTALL:

« Below parapets
+ Under saves
+ Nast to walls

INSTALL

- Atleast 2 foet higher fan wall located
within & fest horizontally of vent.

For SlI: 1 foot = 304.8 mm.

154

' Final 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?

> center
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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-AlA 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 AlA 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.
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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
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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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