Mechanical Ventilation is required in all
Residential construction that is required to comply
with the Energy Code (IECC 2021 as amended)

Compliance options include but are not limited to:

e Section M1505

e ASHRAE 62.2-2019

e (Canadian Standards Association Standard for Residential Mechanical
Ventilation Systems

R303.4 Mechanical ventilation.

Buildings and dwelling units complying with Section N1102.4.1 shall be provided
with mechanical ventilation in accordance with Section M 1505, or with other
approved means of ventilation.

% As dwelling envelopes become more air tight, there is evidence that indoor
contaminant levels are rising. Poor indoor air quality, the inability to predict
ventilation rates from natural ventilation and the decreasing rates of infiltration
have all led to this requirement for mechanical ventilation in dwellings. The model
for the requirements of this section is ASHRAE 62.2, the standard for ventilation
and indoor air quality in residential buildings, which is similar to that in Appendix
B of ICC 700, National Green Building Standard. This section applies whether or
not the natural ventilation provisions of Section R303.1 are applied. In other
words, the requirement of this section is in addition to the provisions of Section
R303.1 (see commentary, Section M1505).
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Our Discussion Points:

* Why It Matters
* How it Works
* What's My Role In It

DOWNLOAD
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When we understand the WHY,
we can figure out the HOW...
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Understanding the Intent & Scope...

3 An Adoptable, Uniform and Enforceable
code for all one- and two- family
residential dwellings and townhouses.

[ Designed to coordinate with the ICC
family of codes & ASHRAE standards.

A Intended to provide minimum standards
for occupancy and reasonable
protections from fire and other hazards.

Understanding the Systems...

-
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Understanding the Mechanical System...

Space
Conditioning

Ventilation i..‘,-- »

Installation

Mechanical
Systems
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Understanding the Mechanical System...
R303.1 Habitable rooms.
Habitable rooms shall have an aggregate glazing area of not less than 8 percent of the floor area of such rooms.
Natural ventilation shall be through windows, skylights, doors, louvers or other approved openings to the
outdoor air. Such openings shall be provided with ready access or shall otherwise be readily controllable by the
building occupants. The openable area to the outdoors shall be not less than 4 percent of the floor area being
ventilated.

Exceptions:

1. For habitable rooms other than kitchens, the glazed areas need not be openable where the opening is not
required by Section R310 and a whole-house mechanical ventilation system or a mechanical ventilation
system capable of producing 0.35 air changes per hour in the habitable rooms is installed in accordance with
Section M1505.

2. Forkitchens, the glazed areas need not be openable where the opening is not required by Section R310 and a
local exhaust system is installed in accordance with Section M1505.

3. The glazed areas need not be installed in rooms where Exception 1 is satisfied and artificial light is provided
that is capable of producing an average illumination of 6 footcandles (65 lux) over the area of the room at a
height of 30 inches (762 mm) above the floor level.

4. Use of sunroom and patio covers, as defined in Section R202, shall be permitted for natural ventilation if in
excess of 40 percent of the exterior sunroom walls are open, or are enclosed only by insect screening.
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Understanding the Mechanical System...

Space
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Mechanical
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Systems

Understanding Ventilation...
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Understanding Ventilation...

Scrub R-value Pollutants / Pollen Smoke / Smog /
Exhaust

AIR MOVEMENT HAS
CONSEQUENCES
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Understanding Ventilation...
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Ventilation Systems...

IMC SECTION 401
VENTILATION REQUIRED

Every occupied space other than buildings
constructed in accordance with the IRC and Group
R-2, R-3, and R-4 occupancies three stories and less
in height shall be ventilated by natural means in
accordance with Section 402 or by mechanical
ventilation in accordance with Section 403.
Ambulatory care facilities and Group I-2
occupancies shall be ventilated by mechanical
means in accordance with Section 407.
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Ventilation Systems...

IMC 402.2 Ventilation area required.

The minimum openable area to the
outdoors shall be 4 percent of the floor area
being ventilated

IMC 403.3.1.1 Outdoor airflow rate.

... Ventilation rates for occupancies not
represented in Table HOSISHIM shall be thosg
for a listed occupancy classification that is
most similar in terms of occupant density,
activities and building construction; B shall

be determined by EilApprOVediCHNCCHNg]
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Ventilation Systems...

4.1 Ventilation Rate.

A mechanical exhaust system, supply
system, or combination thereof, shall
be installed to operate for each dwelling
unit to provide continuous dwelling-unit
ventilation with outdoor air at a rate not
less than specified
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Understanding the Mechanical Ventilation...

R303.4 Mechanical ventilation.

Buildings and dwelling units complying with Section N1102.4.1 shall be provided
with mechanical ventilation in accordance with Section M 1505, or with other
approved means of ventilation.

N1102.4.1 (R402.4.1)Building thermal envelope.

... a dwelling unit shall not exceed 5.0 air changes per hour where
tested with a blower door at a pressure of 0.2 inch w.c (50 Pa)
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Understanding the Mechanical Ventilation...

R303.4 Mechanical ventilation.

Buildings and dwelling units complying with Section N1102.4.1 shall be provided with
mechanical ventilation in accordance with Section M150S, or with other approved means of
ventilation.

N1102.4.1 (R402.4.1)Building thermal envelope.
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Understanding the Mechanical Ventilation...

WHOLE HOUSE MECHANICAL VENTILATION SYSTEM.
An exhaust system, supply system, or combination thereof that is
designed to mechanically exchange indoor air with outdoor air
when operating continuously or through a programmed intermittent
schedule to satisfy the whole house ventilation rates.
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Understanding Whole House Ventilation...

&=

Exhaust Only Supply Only

Balanced
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Understanding Whole House Ventilation...

\ Advantages:
\% 5‘% ji“ Low Cost and easy to install
k Can use infiltration
> Work well in cold climates
= =

Exhaust Only

Disadvantages:
May cause combustion spillage from
combustion appliances
Not appropriate for hot humid climates

Rely in part on random air leakage

20
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Understanding Whole House Ventilation...

Advantages:
Allow filtering of pollen and dust in
outdoor air
Allow dehumidification of outdoor air
Works in hot or mixed climates
Disadvantages:
Positive pressure pushes moisture into
building envelope
Mixed air temperatures could create a
condensation

Supply Only

Can increase heating and cooling costs
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Understanding Whole House Ventilation...

Balanced

22
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What Are the Basic Expectations...

1.5tand across street
2.5lide template until subject house fits into cutout section

3. Install air conditioner as indicated
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What Are the Basic Expectations...

M1505.4.3 Mechanical ventilation rate.

The whole-house mechanical ventilation system shall provide outdoor air at a continuous rate not less than
that determined in accordance with Table M1505.4.3(1) or not less than that determined by Equation 15-1.
(Equation 15-1) Ventilation rate in cubic feet per minute = (0.01 x total square foot area of house) + [7.5
x (number of bedrooms + 1)]

24
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What Are the Basic Expectations...

M1505.4.3 Mechanical ventilation rate.

The whole-house mechanical ventilation system shall provide outdoor air at a continuous rate not less than
that determined in accordance with Table M1505.4.3(1) or not less than that determined by Equation 15-1.
(Equation 15-1) Ventilation rate in cubic feet per minute = (0.01 x total square foot area of house) + [7.5
x (number of bedrooms + 1)]

2,500 sq.ft. 4-Bedroom Residence:

Qtot = Total required ventilation outdoor air rate, CFM
Afloor = Floor area, ft2
Nbr = Number of bedrooms more than 1

(0.01%2500) + (7.5*5) = 25 + 37.5 = 52.5 cfm
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What Are the Basic Expectations...

M1505.4.3 Mechanical ventilation rate.
(Equation 15-1) Ventilation rate in cubic feet per minute = (0.01 X total square foot area of
house) + [7.5 x (number of bedrooms + 1)]

4.1.1 Total ventilation rate.
(Equation 4-1a) Ventilation rate in cubic feet per minute = (0.03 X total square foot area of
house) + [7.5 x (number of bedrooms + 1)]

26
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What Are the Basic Expectations...

M1505.4.3 Mechanical ventilation rate.
(Equation 15-1) Ventilation rate in cubic feet per minute = (0.01 x total square foot area of
house) + [7.5 x (number of bedrooms + 1)]

2,500 sq.ft. 4-Bedroom Residence:
(0.01*2500) + (7.5*5) = 25 + 37.5 = 52.5 cfm

4.1.1 Total ventilation rate.
(Equation 4-1a) Ventilation rate in cubic feet per minute = (0.03 x total square foot area of
house) + [7.5 x (number of bedrooms + 1)]

2,500 sq.ft. 4-Bedroom Residence:
(0.03*2500) + (7.5*%5) = 75 + 37.5 = 112.5 cfm
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Understanding the Mechanical System...

Space
Conditioning
Ventilation

Installation

Mechanical
Systems
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What Are the Basic Expectations...

SECTION R303
LIGHT, VENTILATION AND HEATING

R303.10 Required heating. Where the winter design temperature in Table R301.2(1) is
below 60°F (16°C), every dwelling unit shall be provided with heating facilities capable
of maintaining a room temperature of not less than 68°F (20°C) at a point 3 feet (914
mm) above the floor and 2 feet (610 mm) from exterior walls in habitable rooms at the
design temperature. The installation of one or more portable space heaters shall not be
used to achieve compliance with this section.

312.1 Load calculations.

Heating and cooling system design loads for the purpose of sizing
systems, appliances and equipment shall be determined in accordance with the procedures
described in the ASHRAE/ACCA Standard 183. Alternatively, design loads shall be
determined by an approved equivalent computation procedure, using the design parameters
specified in Chapter 3 [CE] of the International Energy Conservation Code.

29

HVAC System Design Considerations...

OR

30
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’: \ ASHRAE PSYCHROMETRIC CHART NO. 1
054 NORMAL TEMPERATURE SEALEVEL

‘. BAROMETRIC PRESSURE: 20921 in. MERCURY
\E / COPYRIGHT 1962

AMERICAN SOCIETY OF HEATING.

HUMIDITY RATIO. B,/

~What is being calculated...

Psychrometrics is the study of
the thermodynamic
properties of air-vapor
mixtures. It is significant in
terms of thermal comfort and
is @ major consideration in the
design of air conditioning
systems. Mechanical engineers
use the psychrometric chart to
predict changes in the
environment when the
amount of heat and/or water
in the air changes
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4R ASHRAE PSYCHROMETRIC CHART NO. 1
’- o » NORMAL TEMPERATURE SEA LEVEL

\

&/ COPYRIGHT 1992

BAROMETRIC PRESSURE: 9,921 in MERCURY
AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING ENGINEERS, INC.

% What

is

being calculated...

~

SsaSDs
i '\:’ﬁ;i

7 HUMIDITY RATIO, B/, +
&

Psychrometrics is the study of
the thermodynamic
properties of air-vapor
mixtures. It is significant in
terms of thermal comfort and
is @ major consideration in the
design of air conditioning
systems. Mechanical engineers
use the psychrometric chart to
predict changes in the
environment when the
amount of heat and/or water
in the air changes
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ASHRAE PSYCHROMETRIC CHART NO. 1

~What is being calculated...

I
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~What is being calculated...
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Account for humidity
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ASHRAE PSYCHROMETRIC CHART NO. 1
NORMAL TEMPERATURE

What is being calculated...
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ASHRAE PSYCHROMETRIC CHART NO. 1
NORMAL TEMPERATURE SEA LEVEL
BAROMETRIC PRESSURE: 29,921 in. MERCURY
COPYRIGHT 1992
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ASHRAE PSYCHROMETRIC CHART NO. 1
‘ ay NORMAL TEMPERATURE SEA LEVEL
BAROMETRIC PRESSURE: 29.921 i MERCURY
COPYRIGHT 1962
wmcm SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING ENGINEERS, INC.

What is belng calculated..
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What is being calculated...

Outside Air

| 75°F

|91.6°F DB

38
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What Are the Basic Expectations...
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What Are the Basic Expectations...
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What Are the Basic Expectations...
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What Are the Basic Expectations...

42

21



Residential Ventilation 8/26/2025

Understanding the Mechanical System...
Space
Conditioning
Ventilation
Duct Q";

Design
Installation

Mechanical

Systems
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EXAMPLE

HVAC Systems Design... RESIDENTIAL

44
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HVAC Systems Design...

EXAMPLE
RESIDENTIAL

STANDARD METHOD

MFGC § 304.5.1
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HVAC Systems Design...

EXAMPLE
RESIDENTIAL

STANDARD METHOD
MFGC § 304.5.1
80,000 BtuH = 4,000 cfm
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8/26/2025
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Distribution Systems - IMC 603.2 Duct Sizing
..single dwelling unit shall be sized
IMC 603 Duct Construction and Installation. i ac?:ordance v?/ith ACCA Manual D,
An air distribution system shall be designed and the appliance manufacturer’s

installation instructions or other
approved methods. Ducts installed
within all other buildings shall be
sized in accordance with

the ASHRAE Handbook of
Fundamentals or other equivalent
computation procedure...

installed to supply the required distribution of air...

47

How does AIR Distribution work...

48
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How does AIR Distribution work...

49

Distribution & Duct Design...

50
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Distribution & Duct Design...
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Distribution & Duct Design...
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Distribution & Duct Design...
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Distribution & Duct Design...
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Distribution & Duct Design...

55

HVAC Systems Design...

56

28



Residential Ventilation 8/26/2025

HVAC Systems Selection
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HVAC Systems Selection
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Where does Combustion Air work...
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Where does Combustion Air work...

iIFGC 304 COMBUSTION, VENTILATION AND DILUTION AIR
iFGC 304.1 General.

Air for combustion, ventilation, and dilution of flue gases for
appliances installed in buildings shall be provided by
application of one of the methods prescribed in Sections
304.5 to 304.9. Where the requirements of Section 304.5 are
not met, outdoor air shall be introduced in accordance with
one of the methods prescribed in Sections 304.6 to 304.9.

INSIDE AIR COMBINATION AIR

OUTSIDE AIR MECHANICAL AIR
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METHODS of Calculating Combustion Air...

IFGC 304.9 MECHANICAL COMBUSTION AIR
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Fuel Source Sizing...

IFGC 402.3 Sizing.
Gas piping shall be sized in accordance with one of the following:

1. Pipe sizing tables or sizing equations in accordance with Section 402.4 or 402.5 as applicable.
2. The sizing tables|included in a listed piping system’s manufacturer’s installation instructions.
3. Other approved engineering methods.

62
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Fuel Source Sizing...

IFGC 402.3 Sizing.
Gas piping shall be sized in accordance with one of the following:

1. Pipe sizing tables or sizing equations in accordance with Section 402.4 or 402.5 as applicable.
2. The sizing tables included in a listed piping system’s manufacturer’s installation instructions.
3. Other approved engineering methods.
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Fuel Source Sizing...

IFGC 402.3 Sizing.
Gas piping shall be sized in accordance with one of the following:

1. Pipe sizing tables or sizing equations in accordance with Section 402.4 or 402.5 as applicable.
2. The sizing tables|included in a listed piping system’s manufacturer’s installation instructions.
3. Other approved engineering methods.

Instantaneous

199,000
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Fuel Source Sizing...

65

What Are the Basic Expectations...
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What Are the Basic Expectations...

R105.2.1 Building thermal envelope depiction.

The building thermal envelope shall be
represented on the construction documents.

Air Barrier Location
B Materials/Design

Penetration Details

Air Leakage Testing
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What Am | Inspecting...
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What Am | Inspecting...
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