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Apply the essential ventilation and duct system provisions and
concepts of the 2018 International Mechanical Code®.
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= Explain the fundamental
mechanical provisions of the
2018 IMC for ventilation and
duct systems.

= Locate general topics and
applicable tables in the 2018
IMC.

= Define terms essential for
correct code interpretation.
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2018 IMC Chapter 2:
Definitions

5
Definitions
Some key definitions from the 2018 IMC include:
= Air Dispersion System
= Breathing Zone
= Environmental Air
6
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Air Dispersion System

Any diffuser system designed to both convey air within
a room, space or area and diffuse air into that space
while operating under positive pressure. Systems are
commonly constructed of, but not limited to, fabric or
plastic film.
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Breathing Zone
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Environmental Air

Air that is conveyed to or from occupied areas through ducts which are not
part of the heating or air-conditioning system, such as ventilation for human
usage, domestic kitchen range exhaust, bathroom exhaust, domestic clothes
dryer exhaust and parking garage exhaust.

The types of air considered to be environmental air are included in this definition. These include

typical building ventilation air, as required in Chapter 4, domestic kitchen and clothes dryer exhaust
and exhaust air from both domestic and commercial bathrooms.
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2018 IMC Chapter 4.
Ventilation

10
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Chapter 4: Introduction

= \/entilation controls air contaminants and
moisture.

= Chapter 4 provides requirements for ventilation
in buildings intended to be occupied when the
space or room in the building is occupied.

= We will look into key areas and discuss details
regarding the following:

o Ventilation Requirements
o Intake Opening Locations
o Natural & Mechanical Ventilation
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Section 401 — General

= 401.2 — Ventilation required

o0 Method of ventilation to be provided, mechanical or
natural, is the choice of the owner or designer.
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Section 401 — General

» 401.3 — When required

o The mechanical ventilation system shall be designed
with controls that provide for continuous ventilation air
movement during the entire time that the building is
occupied.
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401.4 Intake openings

Both this section and Section o
501.3.1 addresses exhaust pd ol
openings.

These two sections must be
applied in harmony because

7 EXHAUST

they both can affect the \\/ N
separation between intakes \\\
and exhaust openings. S~ \
N o
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401.4 Intake Opening Location

10 feet or greater “horizontally”

[

There are no vertical height requirements for outdoor air intake
openings where they are located 10 feet (3048 mm) or more
horizontally from the source of contamination.
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401.4 Intake Opening Location

Less than 10 feet “horizontally”

Intake openings G
can be located
less than 10 feet
horizontally from
streets, alleys,
parking lots and
loading docks
provided that they
are positioned
more than 25 feet

vertically above
such locations.

BUILDING
WAL

i
1]
1
i
i
i
5
* SIDEWALK / STREET
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Section 401 — General

= 401.5 — Intake Opening Protection

- Provides specific criteria for various types of opening
protection. In hurricane-prone regions, the opening
protection must comply with AMCA 550 (Test Method
for High Velocity Wind Driven Rain Resistant

Louvers).
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Section 401 — General

= 401.6 — Contaminant sources
o Ducts cannot terminate in attics and crawl spaces

o0 Exhaust ducts must connect directly to terminals that
pass through the building envelope to the outside
atmosphere.

o Examples: nail salons, indoor firing ranges, internal
combustion engine repair shops and painting
operations (see Section 502).
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Section 402 — Natural Ventilation

= Natural ventilation requirements
are also found in Section 1203.4 of
the IBC.

= Section 402.2: Natural ventilation
openings must be 4 percent of the
floor area being ventilated.

= Bathtubs, showers, spas or similar
bathing fixtures must be
mechanically ventilated
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Section 403 —
Mechanical Ventilation

= Addresses the mechanical means of ventilation.

= Mechanical ventilation is the alternative to providing
natural ventilation.

= Mechanical ventilation systems must also comply with
the applicable sections of Chapters 3, 5 and 6 of the
code.
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Section 403 —
Mechanical Ventilation

» 403.2 — Outdoor air required

0 The minimum outdoor airflow rate shall be determined
in accordance with Section 403.3.

o This section includes an exception that allows a
design professional to demonstrate to the code official
that a proposed engineered system will provide air
guality at least equivalent to that achievable by the
ventilation rate method of Section 403.
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Section 403 —
Mechanical Ventilation
» 403.2.1 — Recirculation of air

0 The outdoor air required by Section 403.3 shall not be
recirculated.

o Only the ventilation air that is in excess of the
required amount is allowed to be recirculated, with a
few exceptions.

0 Table 403.3.1.1 prescribes outdoor air only and the
occupant load calculation is determined by the table
as opposed to the building code.

22
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Section 403 —
Mechanical Ventilation

= 403.2.1 — Recirculation of air

o The ventilation air amounts in excess of those specified
by Table 403.3.1.1 can be recirculated except as listed in
the 4 exceptions.

Exceptions
Recirculation from:

1. one dwelling to another

2. a swimming pool and deck areas

3. smoking lounges, and other areas
designated by Note b in Table 403.3.1.1

4. bathrooms and other areas designated
by Note g in Table 403.3.1.1

See Section 403.2.1 for specific details
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403.2.1, Table 403.3.1.1
Recirculation of Air

» The revisions to
Section 403.2.1 and
notes b and g of Table
403.3.1.1 clarify when
recirculation of air
within a space is
permitted.
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2018 IMC,
Table
403.3.1.1

Pages 36-
39
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Table 403.3 Minimum
Ventilation Rates
The application of Table 403.3.1.1 has become
more complex than ever and requires the
application of at least two mathematical equations
for single-zone systems and several more for
multiple-zone recirculating systems..

26
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Application:

Example: Single Zone Recirculating
System

A 3,000 square foot dining room is served by a
rooftop air handling unit by means of ducted
ceiling supply registers and ceiling return grilles.

Determine the system’s outdoor air intake flow
rate (V,,) for the dining room.

75 ft.

40 ft.
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Application:
Example : Single Zone Recirculating System: Application

This dining room with a single rooftop unit is considered a single zone system. In
order to determine the outdoor air intake flow rate (V,,) for a single zone system
using Equation 4-3, the breathing zone airflow rate (V,,) of the occupied space
must first be determined using Equation 4-1. Then, the zone airflow effectiveness
(E,) must be determined in accordance with Table 403.3.1.1.1.2. Next, the zone
outdoor airflow rate (V,,) must be determined using Equation 4-2. The outdoor air
intake flow rate for a single zone system is then simply V., = V,,, Equation 4-3.
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403.3.1.1.1.1 Breathing zone
outdoor airflow

Vi = RpP; + R A, (Equation 4-1)

» The equation sums the rate
per person times the number
of occupants and the rate per
area times the square footage
of the zone floor.
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Application:
Example : Single Zone Recirculating System

Step 1: Determine occupant load (P,) for the
room for use in Equation 4-1:

No specific occupancy criterion is given for the
dining room, therefore, from Table 403.3.1.1 for
dining rooms, the default occupant density is used
(70 occupants/1,000 sq ft):
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Application:
Example : Single Zone Recirculating System
Step 2: Determine the breathing zone outdoor

airflow (Vv,,) for the room:

First, the outdoor air rates for people (R,) and area
(R,) must be obtained for the dining room from
Table 403.3.1.1:

R, = 7.5 cfm/person and R, = 0.18 cfm/sq ft.
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Application:
Example : Single Zone Recirculating System

Step 2 (continued)

Equation 4-1 can now be solved:

Vi =R, P, + R A,

V,, = [7.5 cfm/person x 210 people] +
[0.18 cfm/sq ft x 3,000 sq ft]

V,, = 2,115 cfm
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Application:
Step 3: Determine the zone outdoor airflow (V,,):

It is given that the room is served by a rooftop air handling unit by means of
ducted ceiling supply registers and ceiling return grilles, thus, the zone air
distribution effectiveness (E,), can be obtained from Table 403.3.1.1.1.2. In
cooling mode E, = 1.0 and in heating mode E, = 0.8 (assume notes do not
apply).
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Application:
Step 3 (continued)

Equation 4-2 can now be solved for the zone:
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Application:

Example : Single Zone Recirculating System

As a result, the dining room requires 2,115 cfm of outdoor
air in cooling mode and 2,644 cfm of outdoor air in heating
mode. For system design purposes we must use the most
restrictive value of V,,, 2,644 cfm, to determine the system
outdoor air intake flow rate (V,,) required, Equation 4-3:

V,, = V,, = 2,644 cfm
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403.3.1.2 Exhaust ventilation

» Table 403.3.1.1 has an additional column; an
exhaust airflow cfm/feet? column.

» Required exhaust rate airflow must occur in
addition to any other ventilation rates prescribed
by the table.
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2018 IMC Chapter 6:
Duct Systems

37
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Chapter 6: Introduction

This chapter regulates the materials and methods
used for the construction and installation of the
following:

= Ducts

System controls
Exhaust systems

Fire protection systems

Related components that affect the overall
performance of a building’s air distribution system
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Section 601 — General

» Section 601.1 Scope

0 Duct systems used for the movement of air in air-
conditioning, heating, ventilating and exhaust systems shall
conform to the provisions of this chapter except as
otherwise specified in Chapters 5 and 7.

» Section 601.2 — Air movement in egress elements

0 This section prohibits exits and exit access corridors from
being used as air distribution system ducts because of the
potential for spreading smoke and fire into elements of the
building’s required means of egress.
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601.2 — Air movement in egress
el e m e n tS FIRE-RESISTANT FLOOR SLAB

THIS SPACE CAN BE USED)
ASARETURN AIR PLENUM|

\ NON-RATED

[~ SUSPENDED CEILING

"~{|_ corriooris o
FIRE RESISTANCE RATED
CONSTRUCTION
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Section 601 — General

*» 601.4 - Contamination prevention

» To prevent cross contamination:

- Exhaust ducts under positive pressure and chimneys
and vents are not permitted to extend into or pass
through ducts or plenums.
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Section 601.4 - Contamination prevention

2018 IMC (601.4, Exception. 2)

®

42
2018 IMC - Ventilation & Duct System:
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Section 601.5

Return Air
Openings
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Return air openings — 601.5
) 2018 IMC - Ventilation & Duct Systems 44
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Section 602 — Plenums

» Plenums are restricted to spaces that are:
o uninhabitable
0 unoccupiable
o interstitial spaces, or
O cavities
» Fuel fired appliances shall not be installed in
plenums.

» Plenums are restricted to one fire area as
defined by the International Building Code (IBC).
This could require dedicated HVAC systems for
each fire area.
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Section 602 — Plenums
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Section 602 — Plenums

= 602.2 — Construction

- Requires the plenum to be constructed of or
formed by materials that are consistent with the
materials allowed for the building’s construction

type.
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Section 602 — Plenums

» 602.2.1 — Materials within plenums
- Materials located within a plenum must be
noncombustible or must have a flame spread index of
25 or less and a smoke developed index of 50 or less
when tested in accordance with ASTM E 84 or UL

723.

Regardless of whether the plenum is constructed of or
bounded by combustible or noncombustible materials
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Sections 602.2.1 & 602.2.1.7

Previous editions of the code used the term
“exposed within plenums” when addressing this
issue. However, some designers and installers
used that language to install plastic pipe and
other combustible material with some insulation
wrapped around it, claiming that the material
was no longer exposed. If the wrapping material
were to become damaged, loosened or
destroyed in a fire, the combustible material
could be exposed to the fire and produce
hazardous smoke that would be spread to other
parts of the building through the plenum.

The word “exposed” was deleted in the 2006
edition of the code to close this loophole.
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Section 602 — Plenums

» 602.2.1 — Materials
within plenums

- Code has exceptions that
permit exposure of limited
types of combustible
materials used for these
systems within the plenum.

- Code permits combustible
materials that are fully
enclosed with materials
that are listed and labeled
for installation in a plenum.
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Section 602 — Plenums

» 602.2.1.5 — Discrete plumbing and mechanical

products in plenums

0 Where discrete plumbing and mechanical products and
appurtenances are located in a plenum and have exposed
combustible material, they shall be listed and labeled for such use in
accordance with UL 2043.
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Section 602 — Plenums
» Section 602.2.1.6 — Foam plastic insulation

» Foam plastic insulation used as wall or ceiling finish in
plenums must exhibit a flame spread index of 75 or
less and a smoke-developed index of 450 or less
when tested in accordance with ASTM E 84.

» This section provides several options.

» 602.3 — Stud cavity and joist space plenums

- Use of this type of plenum is limited to return air from
one floor level only for each independent stud cavity.

IMC 602.3 Item #6: Stud wall cavities in the outside walls
of building envelope assemblies shall not be utilized as air
plenums.
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2015 IECC Section R403.3.5
Stud bays and other building
cavities that are exposed to the
differing outside temperatures
cannot be used as supply air
ducts.
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Section 603 — Duct Construction
and Installation

Ducts are constructed, braced, reinforced and
installed such that they provide structural strength
and durability, and do not affect fire protection
requirements.
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Section 603 — Duct Construction
and Installation

» 603.2 — Duct sizing

- Sized in accordance with ACCA Manual D or other
approved methods.

= 603.4 — Metallic ducts.
= Constructed per SMACNA

- this section permits ducts, installed within a single
dwelling unit, to be constructed with the minimum
thickness as specified in Table 603.4.
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Table 603.4
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Section 603 Duct Construction
and Installation

= 603.5 — Nonmetallic ducts
» 603.5.1 — Gypsum ducts

= 603.6 — Flexible air ducts and flexible air
connectors
o Flexible air ducts, both metallic and nonmetallic, shall
comply with Sections 603.6.1, 603.6.1.1, 603.6.3 and
603.6.4.

o Flexible air connectors, both metallic and nonmetallic,
shall comply with Sections 603.6.2 through 603.6.4.
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Section 603 Duct Construction
and Installation

= 603.6.1 — Flexible air ducts

- Flexible air duct labels are rectangular in shape.
Flexible air ducts are not limited in length.

Class 0 - Air ducts and air connectors
having surface burning characteristics of

Zero.
Class 1 - Air ducts and air connectors ©

having a flame-spread index of not over
25 without evidence of continued
progressive combustion and a smoke-
developed index of not over 50.
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Section 603 Duct Construction
and Installation

= 603.6.2 — Flexible air connectors
- Current air connector labels are oval

in shape, thereby being readily
distinguishable from flexible air duct

labels. ©
» 603.6.2.1 —Connector length

= Flexible air connectors shall be
limited in length to 14 feet .
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Section 603 Duct Construction
and Installation

» 603.6.2.1 — Connector length
» 603.6.3 — Air temperature

» 603.7 — Rigid duct penetrations

- Ducts in a private garage that penetrate a wall or
ceiling that separates a dwelling from a private
garage must be continuous and constructed of
sheet steel having a thickness of not less than
0.0187 inch (No. 26 gage). The duct must not
have openings into the garage.
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Duct penetration of a
garage/dwelling separation

Ducts A -

26 gage
galvanized
steel with no
openings into
garage.

Ducts B -

Any duct
approved by
the Mechanical
Code.
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Section 603 Duct Construction
and Installation

» 603.8 — Underground ducts
» Ducts installed underground must be able to resist
the following:

- Forces imposed on them by materials that surround
them

- Forces created by floodwaters
- Corrosion

» 603.8.3 — Plastic ducts and fittings

- Allowed underground only and are used for their
corrosion and moisture resistant properties.
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Section 603 Duct Construction and Installation

= Section 603.9 Joints, seams and
connections

= Shall be constructed as specified in:

- Sheet Metal and Air Conditioning
Contractors' National Association
(SMACNA) HVAC Duct Construction
Standards.

- North American Insulation Manufacturers
Association (NAIMA) Fibrous Glass Duct
Construction Standards.

- Ducts listed to UL 181 and metallic ducts

shall have closure systems that comply with
UL 181A or UL 181B.
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Section 603.9

= Joints, seams and connections

Clarifies that unlisted duct tape is not allowed
as a sealant on any type of a duct system.

Listed duct tape
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Section 603 Duct Construction
and Installation

= 603.10 — Supports

- Ducts must be supported with approved hangers at a maximum
spacing of 12 feet or by the approved system designed to meet
the building code.

= 603.14 — Location

- Unless a duct is approved for underground installation, it must
not be located within 4 inches of grade level.
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Section 603.17 — Air Dispersion
System

An air dispersion system is a tubular-shaped
exposed supply air system that is made of air
impermeable fabric material. The system is:

= Fitted with air holes or nozzles to direct air into
the area served by the duct

» Generally used in open ceiling installations
where the floor or roof deck is visible

= Can be thought of as a duct and a diffuser all in
one.

2018 IMC - Ventilation & Duct Systems 66

66

Copyright 2018 International Code Council

33



2018 IMC - Ventilation & Duct Systems

Section 603.17

= Air dispersion systems

Air dispersion systems as defined in Section 202

and recognized in UL 2518 are now permitted to

be installed.

= Definition: Any diffuser system designed to both
convey air within a room, space or area and diffuse
air into that space while operating under positive

pressure. Systems are commonly constructed of, but
not limited to, fabric or plastic film.
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Figure 603.17

Air Dispersion System

Section 603.17 establishes criteria for the
use of fabric air dispersion systems,
limiting them to installation in exposed
locations, prohibiting penetration of rated
construction, requiring them to operate
under positive pressure and to comply with
UL 2518.
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Section 606 — Smoke Detection
Systems Control

» 606.2 Where required - smoke detectors

- The intent of this section is to prevent air distribution
systems from distributing smoke to areas where the
occupants might not be aware of the fire.

- Requiring smoke detectors to be located in air
distribution systems the hope is that the detector will
sense any smoke and shut down the system before
the smoke can be spread beyond the room of origin.
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Section 606 — Smoke Detection

Systems Control

» 606.2.1 — Return air systems

- Smoke detectors shall be installed in return air systems with a
design capacity greater than 2,000 cfm, the detectors must be
installed in the path of airflow before (upstream of ) any filters,
exhaust air connections, outdoor air connections or
decontamination equipment that occur in the system.
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Section 606 — Smoke Detection
Systems Control

= 606.2.3 — Return air risers

Where a return air system with ' [ e
a design capacity greater than - ] o
15,000 cfm serves more than "“’“"’<\\ foors
one story, the return air from e
each story must be monitored Reti d
before intermixing the return in Foer3
the common riser. o .
o \\ Floor 2
. Ceilling
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Section 606 — Smoke Detection
Systems Control
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Questions

73

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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Copyright Materials

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