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Why Do Homes Need Makeup Air?

When cooking, it's important to ensure that
combustion gases and cooking odors are
properly exhausted.

To balance the exhaust air, you need to
introduce an equivalent amount of supply air.

The smartest way to introduce supply air
indoors and offset outgoing exhaust air is

to integrate a unitary makeup air system
into your building plan.

A unitary makeup air system not only
complies with codes in the US and Canada,
but also provides a tailored solution for
complex applications.

It's an easy choice to make.

According to code, exhaust hood systems that can exhaust more than 400 cfm (189 I/s)
must be equipped with makeup air at a rate roughly equal to the exhaust air rate.

Key Aspects of International Residential Code (IRC)
M1503 Compliance

IRC M1503 mandates that homes with high-capacity
exhaust systems must incorporate a makeup air system
that is interlocked with the operation of the exhaust
fan, ensuring that air is supplied whenever the exhaust
system is in use. This provision is crucial in maintaining
air balance and preventing potential safety hazards.

Exhaust hood systems that can exhaust more than 400 cfm
(189 I/s) must be equipped with makeup air at a rate roughly
equal to the exhaust air rate. The makeup air system must
have a means of closure and be automatically controlled to
start and operate at the same time as the exhaust system.

Key Aspects of National Building Code (NBC) and
Provincial Regulations

Section 9.32.3.8, Protection Against Depressurization of
the NBC 2020 mandates that makeup air must be provided
to counteract the effects of exhaust systems, particularly
in homes with high-capacity kitchen range hoods.

Provincial building codes, such as the Ontario Building Code
(OBC), may have additional requirements or amendments
that further refine how makeup air systems should be
implemented. These variations ensure that ventilation
systems are designed to accommodate local climate
conditions and construction practices.


https://codes.iccsafe.org/content/IRC2021P2/chapter-15-exhaust-systems#IRC2021P2_Pt05_Ch15_SecM1503
https://codes.iccsafe.org/content/IRC2021P2/chapter-15-exhaust-systems#IRC2021P2_Pt05_Ch15_SecM1503
https://nrc.canada.ca/en/certifications-evaluations-standards/codes-canada/codes-canada-publications/national-building-code-canada-2020
https://nrc.canada.ca/en/certifications-evaluations-standards/codes-canada/codes-canada-publications/national-building-code-canada-2020
https://www.buildingcode.online/
https://www.buildingcode.online/
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Balanced Ventilation for Kitchens

Today's homes are built to be "tighter”; in other words, more energy-efficient. Tight construction resists the
infiltration of outdoor air in and out of the home, limiting the amount of makeup air the home will permit.

When a kitchen exhaust system operates without sufficient makeup air, some undesirable results can occur:

The exhaust system will not work to
its intended capacity

Kitchen hood exhaust systems are sized
based on the cooking equipment’s
dimensions and heat rating. Inadequate
makeup air can prevent a kitchen
hood exhaust system from adequately
removing contaminants.

Backdrafting of chimneys and
appliance vents

Insufficient makeup air will result in
negative pressure in the home, or
backdrafting, which can result in a
dangerous accumulation of harmful
smoke and odors.

Studies by the Building Performance
Institute (BPI) and Residential Energy
Services Network (RESNET) have shown
that as little as 5 Pa (0.02" w.g.) of

depressurization can cause backdrafting.

Limits of a Passive Solution

To meet a home’s makeup air requirement, multiple
external penetrations are needed. However, this
approach is hardly ideal, as it allows the entry of
uncontrollable air, which can negatively affect the
home’s climate including temperature and humidity.

The ‘passive’ solution lacks a fan to supply air into the
home and requires the home to be depressurized for
air to flow in. Additionally, the passive solution does
not allow for direct filtering or tempering of the air.

A fan-powered system is an ideal solution, meeting
the makeup air requirement while also filtering and,
with the heater accessory, tempering the air.

Non-compliance with US and
Canadian building codes

Since 2009, the IRC has required that
makeup air be provided for kitchen
hood exhaust systems with capacity
of 400 cfm or greater.

In Canada’'s NBC, section 9.32 states
any exhaust device operating at a
higher airflow rate than the normal
operating exhaust capacity for the
dwelling shall have provision for
makeup air.

_|_|— Exhaust Fan
Can remove up to 1150 cfm of air and

*Options on page 10-11.

I — Silencer
| Sound attenuation for circular ducts.
The silencer effectively reduces noise

in the duct. -
*Options on page 10-11.

Makeup Air Systems | 5

the MUAS will match the airflow. —

—_—

_l—_'_'_'_'_
* E ! -_!-_- g H = = T-__I_—-——_ o
_+ gar 3 — MUAS T3
| | Makeup air systems for balancing [ l
— L IR | —— residential kitchen exhaust.
_. 5 = CU:ID - *Options on page 8
——— S |
T — — 1 .
e _l; L ; - E- | ]
=l 3 [ | I 111
==
1 | ! : | £
~ Kitchen Hood Liner [ 41
'|' ==] Features a built-in infinitely variable | |
e SP€€d cONtrol, washable grease filters L J— . . :
- and dimmable Ralogen lights |‘ 91 Visit fantech.net/makeupair for more details
:; ; _'T! } Do ( otions Hh phsk 10 abouF this soluti?n to balance kitchen exha'ust
———1 and find supporting assets to help you design
lie= — =1 ;
== —| [ |_ —— your next project.
o
———-

Our Solution

The true makeup air solution is a powered system: it automatically and infinitely tempers
and modulates supply airflow in proportion to the kitchen hood exhaust air, creating a
truly balanced indoor climate in a home. It’s an easy choice to make.


https://nrc.canada.ca/en/certifications-evaluations-standards/codes-canada/codes-canada-publications/national-building-code-canada-2020
https://www.fantech.net/en-us/our-solutions/residential/makeup-air-and-kitchen-exhaust
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A Powerful Makeup MUAS Key Features:
Air Solution

The Makeup air system (MUAS) is a fan-powered system.
It activates when the compensated exhaust system
is turned on. The motorized damper opens, and the
fan starts, with its speed proportionally adjusted to
match the kitchen exhaust hood. In other words, as
the exhaust speeds up, the MUAS does too.

Efficient & Streamlined Design:
Integrates a MERV11 filter,
motorized impeller, and
controller into a single,
compact 1” isolated cabinet.

The installation is streamlined with the unitary solution,
which includes the main unit, mounting brackets, and an
external shut-off damper. Its all-in-one design reduces
complexity, requiring only a single exterior penetration
for a straight-forward setup.

Flexible and Versatile:
Available for 8” and 10”
duct sizes.

Engineered for an easy instalation and commissioning
process, the unitary system is an easy choice to make.

—Motorized Shut-off

Damper .
Shuts off intake air when the MERVT Filter Enhanced Performa_mce.
makeup air system is not in Traps 85% of outdoor air Introduces supply air to replace
use to prevent back-drafting. partic_les (3-10 mic_rc_ms) cooking smells and smoke
to deliver cleaner air into . .
the home. ensuring a healthier and more

comfortable living space.

Code Compliant:

Designed to meet IRC M1503
and NBC 9.32 ensuring
balanced airfow and preventing
backdrafting.

Motorized

EC Impeller
For controllability,
longevity and

-
Controller energy savings. -
Automatically adjusts the
makeup airflow to match ;
the exhaust airflow while the
range hood operates.
5,'_

.*.:'

EC Motor:

The MUAS 8 and MUAS 10 are
equipped with an EC motor,
giving them a higher efficiency
and sustainability.
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MUAS that Fits Your Home
Our System

The MUAS includes all essential system components in a streamlined unitary cabinet; allowing for a simple
unboxing, and a quick installation. It’s an easy choice to make.

Specification data
__

Maximum Airflow Rate 757 mo

Air Density Ib/ft3 0.075 0.075
Power W 179 360
Fan Control rom 1624 2264
Current A 2.48 4.27
Airflow Efficiency cfm/W 3.3 2.8
Control Voltage \% 10.0 10.0
Supply Voltage V 120 120
Iltem # 474049 474050
Shipping Weight Ibs (kg) 105 (48) 10 (50)

T Airflow rate for fan operating at full speed against 0.4" w.g. static pressure

Dimensions

C) ® C)

Model JA 8 Jc___ o JE____[F |

MUAS 8 18 (457) 8 (203) 10 (254) 2 3/4 70) 38 1/4 71 20 (508)

MUAS 10 18 (457) 10 (254) 10 (254) 2 3/4 (70) 38 1/4 (971) 20 (508)

Dimensions are in inches (mm).
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Optional Heater
Specification data

__ MUAH 8 / 6 MUAH 10 /10

Maximum Allowable Airflow Rate 1,200
May be used with MUAS model MUAS 8 MUAS 10
Maximum Heat Output kW / BTUh 6/ 20,470 10 / 34,120
Heater Duct Connection Diameter inch (mm) 8 (200) 10 (250)
Electric Heater Application Table Zones Temp Rise °F (°C)  Zones Temp Rise °F (°C)
400 cfm 7-1 47 (8) 4-7 79 (26)
500 cfm 7-1 38 (3) 5-7 63 (17)
600 cfm 8-1 32(0) 6-9 53 (12)
Suggested Heater 700 cfm 8-T1 27 (-3) 7-1 45 (7)
Selection for Map Zones'"? 800 cfm 9-1 24 (-4) 7-M 40 (4)
900 cfm 7-M 35(2)
1,000 cfm 8- 32 (0)
1100 cfm 8- 29 (-2)
Included Components Mounting Clamp (in pairs) (MFC8 M FC10
Iltem # K46015 K46017
Shipping Weight lbs (kg) 25 (1) 25 (11)

"Map zones 9-11 have a climate that does not necessarily require a heater for makeup air. Heat may be included, if desired.
2 MUAH models can only provide the temperature rise as indicated. During very cold conditions, heaters might not deliver air at the temperature set point.

Outside average air temperature by zone*

Makeup air heater’s are not required everywhere, but we suggest them,
especially for colder air temperature zones.
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*Some areas, particularly those at high
elevation, might experience colder
average temperatures than the map
suggests.
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Exhaust Fans for Internal Installations

The products listed below are featured in the rendering on pages 5. Visit us at fantech.net to find the full
selection and product descriptions for the following products.

Inline Duct Fan * FKD Series This mixed-flow Inline Duct Fan ¢ FG Series This low to moderate
. series inline duct fan combines high airflow with airflow fan is low-noise and can be mounted in

' the high static pressure. any angle or direction within the ductwork.

Specification data

oo [w v/ s

Duct size Rated Voltage / | Max 0.75” P, 0” P, Max P Shl_ppmg
powe phase mps weight MUAS
A [min | cfm [inwg._| ]
8

FKD 8XL 8 (203) 318 120 /1 2.99 2700 836 680 595 498 285 25 19 (9) 40012

FKD 10 10 (254) 305 120 /1 3.01 2700 908 750 653 544 338 2.6 18 (8) 40014 8,10

FKD 10XL 10 (254) 485 120 /1 4.48 2850 1,266 1,096 1,006 901 681 3.01 24 (1) 40013 8,10

FG 12XL EC 12 (305) 175 120 /1 2.45 2500 734 640 583 516 376 2.51 16 (7) 49905 8
Performance shown is for installation type D - Ducted inlet, Ducted outlet. RPM shown nominal. Performance is based on actual speed of test
Performance ratings do not include the effects of appurtenances

Hood Liners

Kitchen Hood Liners ¢« HL Series Compatible with most hood designs. Attractive stainless
steel fascia supported by a sturdy, galvanized steel housing. AC controller included.

Specification data

Outlet Duct Dia. | Lighting Speed Control Shipping Weight

HL 30 8 (203) MR16 Halogen, GU10 Base 2 pcs Infinite 36 (16) 56048
HL 36 8 (203) 50 MR16 Halogen, GU10 Base 2 pcs Infinite 42 (19) 56047
HL 42 10 (254) 50 MR16 Halogen, GU1O Base 2 pcs Infinite 55 (25) 54046
HL 48 10 (254) 50 MR16 Halogen, GU10 Base 2 pes Infinite 66 (30) 56045

Stainless steel baffle filter Metal control knob replaces EC Speed Control « EC-I0VHL
] replacement 14”x12”. 3R = the light dimmer switch knob Controls the fan speed of an
and the fan speed control EC inline duct fan via a stepless
switch knob on HL series ‘i’ control signal by adjusting the
kitchen hood liners. Jl rotary knob.

Two knobs included Used with HL Series hoodliners and
EC exhaust fans only.

Note: Hood liner models require
multiple baffle filters: order the |
quantity appropriate for the HL model.

Item # Item # Item #
484139 484136 498188
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Exhaust Fans for External Installations

Roof/Wall Mount Fan ¢« RE Series These
multi-purpose roof fans can be used to
move air from one or more venting points.

Wall Mount Fan ¢« RVF Series These exhaust fan
models are commonly used in applications where
installation convenience and quiet operation of a
remote mounted fan are desirable.

Specification data

Rated Voltage / | Max 0.75” P, Max P_ Shipping
power phase amps weight
10XL

w v/ _ s ||

120 /1 3.60 3250 753 690 656 622 548 4.03 31(014) 40215
RE 10XLT 53 120 /1 4.86 2950 1008 890 831 766 609 &7 33 (15) 40230

Performance certified is for installation type D-Ducted inlet, Ducted outlet. Speed (RPM) shown is nominal. Performance is based on actual speed of test
Performance ratings do not include the effects of appurtenances (accessories). Values shown are installation Type D: Ducted inlet hemispherical sone levels.
Ratings do not include the effect of duct end correction

Recommended speed control rating 5A

Rated Voltage / | Max
power phase amps
W

Max P, Shipping
weight
in g.

[w7 ] N

RVF 10 12 120 /1 0.94 1458 1.27 3134) 44864

RVF 10L 2N 120 /1 210 3250 1020 865 760 670 269 1.68 36 (16) 44865

RVF 10XL 312 120 /1 2.61 2950 1222 1021 896 800 485 1.95 36 (16) 44866

RVE 8XLEC 90 120 /1 1.22 2280 575 460 393 317 155 210 21(9) 44862

RVF 10 EC 127 120 /1 1.65 1705 950 790 704 600 314 1.87 33 (15) 44863
Performance is shown with ducted inlet. Performance certified is for installation type C - Ducted inlet, Free outlet. Speed (RPM) shown is nominal
Performance is based on actual speed of test. Performance ratings do not include the effects of accessories

* Performance shown at 0.4” Ps

Mounting Clamps FC help facilitate the installation e Silencers LD for circular ducts are fitted with a
and removal of fans for service and cleaning. 1 i gasket collar and are compatible with most hard
B '] | duct. Verify fit and use transitions as necessary.
. { — Model Item # Duct Size | Model Item # Duct Size
inch (mm) | inch (mm)
FC8 411121 8 (203) LD 8 41M25 8 (203)
FC10 4122 10 (254) | LD 10 411286 10 (254)

Roof Cap RC for installation on sloped roofs.
These are assembled with pre-painted black
painted steel sheet.

Backdraft dampers RSK for circular ducts
prevent the infiltration of outside air when the
system is not operating.

Model Item # Duct Size . Model Item # Duct Size
inch (mm) inch (mm)

RC8P 79958 8 (203) RSK 8 411115 8 (203)

RC10P 79959 10 (254) RSK 10 411M6 10 (254)
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Mercer Way Home

with Fantech’s Makeup Air System

Connected by a bridge to Seattle
from the west and Bellevue from
the east, Mercer Island features
475 acres of parks and open space
that includes three public beaches,
and over 50 miles of hiking trails.
The island also is one of the 100
richest ZIP codes in the USA
according to the IRS figures for
adjusted gross income.

JayMarc Homes built a then new
spec home on Mercer Way Avenue.
The 3-story home is 4,300 ft? with
5 bedrooms, 4-1/2 bathrooms,
and a 3 car garage. Sitting just
off the coast of Lake Washington,
residents are showered with views

of the lake from almost every angle.

Homes with large cooking areas
generally use a large kitchen
exhaust fan to move cooking
odors and smells out. Within
this residential home on Mercer
Way, the kitchen uses an exhaust
system that can exhaust up to 400
cfm and then some. The home
was built to the International
Residential Code (IRC) under the
2012 version. This version was the
first iteration that included section
M1503.4, which states,

“Exhaust hood systems capable of
exhausting in excess of 400 cubic
feet per minute (0.19 m3/s) shall
be provided with makeup air at a
rate approximately equal to the
exhaust air rate. Such makeup air
systems shall be equipped with
a means of closure and shall be
automatically controlled to start
and operate simultaneously with
the exhaust system.”

Without a makeup air system,
operation of this kitchen’s exhaust
system can create negative
pressure and cause “back-drafting”
of hazardous combustion products
from vent/chimney systems,
including carbon monoxide into
the living spaces.

To protect the health & safety of
future occupants and to satisfy the
IRC code, Doug Quinn, General

Manager of Bob’s Heating, chose
the makeup air system by Fantech.

Fantech’s makeup air system
is an all-in-one solution to the
M1503.4 code. The control
package includes a transducer
that measures the current that
the exhaust fan is drawing and
uses that information to regulate

the volume of makeup air. This
control activates the system when
the kitchen exhaust fan activates.
Once activated, the makeup air
system detects the amount of
air moving out and brings in the
exact same amount of fresh air;
keeping the pressure scheme
balanced. This kind of control is
essential to meet M1503.4 where
the makeup air system must be
automatically controlled and must
start and operate simultaneously
with the exhaust system. Quinn
told Fantech,

“I'm not aware of any other
exhaust makeup air solution
that allows the flexibility to
automatically adjust the makeup
air cfm and preheat the incoming
air. The installation went pretty
darn well so we are encouraged.”

Jeremy DeBoer, site supervisor
for JayMarc Homes, worked
alongside Doug Quinn of Bob’s
Heating to build this Mercer Way
Home. Fantech would like to
congratulate all involved on a
successful project!

Project location: Mercer Island, WA
Builder: JayMarc Homes
Contractor: Bob’s Heating and Air Conditioning Inc.
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Project location: Harvard, Massachusetts, USA
Builder: Paul Lukez Architecture
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Jenson-Deleeuw Net-Zero Energy House

with Fantech

The 2,000 sq. ft. energy-
independent home combines light-
filled, comfortable living spaces
with full integration into nature. It
is carefully sited and angled on a
gentle elevation amid a rustic rural
landscape. This gives its occupants
pleasant natural scenery while
harnessing the sun’s east-west
path for electricity generation
through renewable-energy
technologies and passive-house
principles. The dual clean-energy
system generates and conserves
energy as lower-cost alternatives
to standard HVAC systems.

The house’s energy network
generates 21,000 kW h annually
through solar roof panels and
excess energy storage. There is
an integrated mini-split heating/
cooling system. With a certified
HERS rating of -23, the house
generates 123% more energy than
a similarly sized home of its type,
reserving ample energy at lower
costs to the occupants.

The southern wall’s expansive
windows flood the interiors with
natural light and wintertime heat.
Deep roof overhangs shield rooms

from overexposure and overheating.

Open-floor plans and high ceilings

Photos by Greg Premru Photography

enable natural ventilation and
airflow throughout. In winter,
triple-glazed windows, insulated
walls, and low-infiltration detailing
optimize solar warmth. A wood
stove in the living-dining-kitchen
space provides supplemental
heating on colder days.

This house resolves numerous
sustainability dilemmas. It ends

a lack of access to renewable
energy when the sun is not shining.
It generates sustainable energy
without emitting greenhouse gases
that contribute to climate change. It
preserves the surrounding wooded
landscape by eliminating the
need to cut down trees to install a
conventional utility infrastructure.
As a prototype for similar net-
zero-energy homes, this house
demonstrates that, yes, we can
create homes that generate more
than they consume, even powering
their electric cars.

The kitchen in the Jenson-
Deleeuw Net-Zero Energy House
is a bookend to a wonderfully
designed open-floor plan. The
high-efficiency sheathing and
stretch-tape network of structural
panels supply superior insulation
that creates a super-tight thermal
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envelope. The tight structure traps
inside air in and keeps outside

air out to keep the temperature
constant. Paul Lukez, owner of
Paul Lukez architecture firm spoke
highly of the insulation that was
going into the home.

“The great thing about insulation,
is that it pays for itself
eventually.” Paul said, “Just by
properly insulating the house,
you can bring down the amount
of energy required by 10 to 60%.”
The only issue with creating such

a tight envelope is when pulling
stale air from the kitchen, how will
the home owners replace the air?

The architects at Paul Lukez
architecture added this solution
right overhead the kitchen. An
unobscured soffit houses a Fantech
MUAS that automatically brings in
fresh air as the exhaust air is taken
from the envelope.

During the warm summer months,
there is no need to temper the air
any warmer; however, the optional
makeup air heater ensures that
fresh air is tempered during cold
winters so the homeowners can
stay comfortable in their abode.
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