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Program Description

Rooms located above a garage, often referred to as a
Bonus Rooms, have been a source for difficult air
sealing and thermal control details. In this webinar
we will look at some of these locations and review
some details on how we can reduce the risk for poor
air infiltration and thermal control details.

Learning Objectives

« Understand the initial concerns regarding bonus rooms and their relationship
to surrounding conditioned and unconditioned spaces.

* Review bonus room air sealing details that could allow for both unconditioned
air along with potentially hazardous air to enter the conditioned space above.

« Discuss details and materials used in creating the assembly between bonus
room and the space below. This assembly is critical as it is the control layer
that can keep poor air quality from entering the conditioned space.

* Examine how the 2018 IRC requires specific materials to be used between the

garage and bonus rooms above. These items are for the safety of the
occupants.
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Why Are You Here?

We Must Understand the Problem Before

We Can Fix It.
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» Before we can fix our thermal discomforts, we must
first understand how heat moves.
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Building Science Principles

* Heat Flow, Moisture Flow & Air Flow
- High pressure — low pressure
- High concentration — low concentration
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Heat Flow
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* From hot to cold (high concentration to low
concentration)
*Summer - flow directed inward
* Winter - flow directed outward
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Heat Flow Mechanisms — Conduction

» Conduction
- Heat flow through a substance or material by direct contact

- Conduction takes place within a single material or between
materials in direct contact

*Where does conduction occur in a home?
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Heat Flow Mechanisms — Convection

* Convection

« Transfer of heat through air (for building enclosures)
*Where does convection occur in a home?
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Wind Washing of Air Permeable
Insulation
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Heat Flow Mechanisms — Radiation

* Radiation

- Transfer of heat through electromagnetic waves traveling in a
gas or vacuum

*Where does radiation occur in a home?
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What is a Bonus Room?
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Bonus Room Explained

«Typically a room above a garage

*Can be completely over a garage or partially over a
garage

* Room often gets built inside a truss. This truss is
often referred to as a “Bonus Room” truss

* Due to the nature of this area, it is often difficult to
thermally isolate and air seal
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Habitable Attic — R325.6

« A habitable attic shall not be considered a story where
complylng with all of the following requirements:
The occupiable floor area is not less than 70 square feet in
accordance with Section R304.

2. The occupiable floor area has a ceiling height in accordance with
Section R305.

3. The occupiable space is enclosed by the roof assembly above,
knee walls (if applicable) on the sides and the floor-ceiling
assembly below.

4. The floor of the occupiable space shall not extend beyond the
exterior walls of the floor below.
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Bonus Room Truss

1. >70sq.ft

2. Ceiling Height

3. The occupiable space
is enclosed by the

roof, knee walls, and
floor-ceiling assembly

2410 BOTTOM CHORD
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KNEEWALL
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Room Over Unconditioned Space

R.30 BATT INSULATION,
IN GARAGE CEILING.

GARAGE ‘ﬁ
20
« Cold floors
*Cold / hot interior space
« Air infiltration / Odor control
21
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Cold Floors
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Floor R-Value Insulation

* Insulation requirements in PA
- Climate Zone 4: R-19
- Climate Zone 5: R-308
- Climate Zone 6: R-308

g. Alternatively, insulation sufficient to fill the framing cavity providing
not less than an R-value of R-19.

=
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Bonus Room Truss

\

2x10 BOTTOM CHORD ‘@
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Compressed Insulation Values - NAIMA

* 2x10 truss bottom cord allows a space of 9 ¥4”
* R-30 insulation typically has a loft of 9 72" - 10”

Estimated R-values for Insulation Compressed into Framing Cavities
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Room Over Unconditioned Space

R.30 BATT INSULATION,
IN GARAGE CEILING.

GARAGE
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Floor Insulation —N1102.2.8

* Floor framing-cavity insulation shall be installed to

maintain permanent contact with the underside of
the subfloor decking.

- Exception: As an alternative, the floor framing-cavity insulation
shall be in contact with the topside of sheathing or continuous
insulation installed on the bottom side of floor framing where
combined with insulation that meets or exceeds the minimum
wood frame wall R-value in Table N1102.1.2 and that extends

from the bottom to the top of all perimeter floor framing
members.
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Floor Insulation —N1102.2.8

* Floor framing-cavity
insulation shall be installed

ll Conditioned iving space above

to maintain permanent A
contact with the underside

of the subfloor decking.

Conditioned
living space
adjacent

Exterior

Unconditioned garage area
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Floor Insulation —N1102.2.8

- Exception: As an alternative, the floor framing-cavity insulation
shall be in contact with the topside of sheathing or continuous
insulation installed on the bottom side of floor framing where
combined with insulation that meets or exceeds the minimum
wood frame wall R-value in Table N1102.1.2 and that extends
from the bottom to the top of all perimeter floor framing

members.
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Alternative Floor Insulation —N1102.2.8

< As an alternative, the floor
framing-cavity insulation shall
be in contact with the topside
of sheathing where combined
with insulation that meets or
exceeds the minimum wood
frame wall R-value in Table
N1102.1.2 and that extends
from the bottom to the top of all
perimeter floor framing
members.
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Alternative Floor Insulation —N1102.2.8

« As an alternative, the floor
framing-cavity insulation shall
be in contact with the topside
of continuous insulation \ s
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Room Over Unconditioned Space

Full depth Wood Framed R-Value
from the bottom to the top of the
floor framing member

R.30 BATT INSULATION,
IN GARAGE CEILING.

GARAGE
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Cold / Hot Interior Space

33
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Ceiling R-Value Insulation

¢ Insulation requirements in PA
- Climate Zone 4: R-49

- Climate Zone 5: R-49
- Climate Zone 6: R-49
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Ceilings Without Attic Spaces

* Where Section N1102.1.2 requires insulation R-values greater than
R-30 in the ceiling and the design of the roof/ceiling assembly

does not allow sufficient space for the required insulation, the
minimum required insulation R-value for such roof/ceiling

assemblies shall be R-30. Insulation shall extend over the top of
the wall plate to the outer edge of such plate and shall not be
compressed. This reduction of insulation from the requirements of

Section N1102.1.2 shall be limited to 500 square feet (46 m2) or

20 percent of the total insulated ceiling area, whichever is less.
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#2021 Pennsylvania Alternative

Residential Energy Provisions

Cathedral ceilings: R-30 insulation, for up to 75% of the
total living space square footage area

PA302.2 Ceilings without attic spaces. Where the design of the roof/ceiling assembly does not
allow sufficient space for the required insulation, such as cathedral ceiling inil ired

insulation for such roof/ceiling assemblies shall be R-30. Insulation
wall plate to the ou f such plate and shall not
from the requiremen tior

footage area.

2021 PA Alternative Residential Energy Provisions
- https://bit.ly/2021PA-Alt

36

12



4/26/2023

Bonus Room Truss
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Eave Baffle Specifications
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Eave Baffle Specifications
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Compressed Insulation Values - NAIMA

2x4 + 2x6 top chord = 9”

Estimated R-values for Insulation Compressed into Framing Cavities

Eave baffle= 1 12" - 2 %"
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R-30 compressed to 7 ¥2” Chimic
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Key Details

» Top chord depth needs to accommodate the full
depth of R-30 insulation and eave baffle without
compression.

* Specify the specific eave baffle that works for your
situation

* Blocking installed in the appropriate location
*HVAC

- Delivery
- Location

=
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Air Infiltration / Odor Control
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Table N1102.4.1.1 Air Barrier and Insulation

Installation — General Requirements

* A continuous air barrier * Air-permeable insulation

shall be installed in the shall not be used as a
building envelope. sealing material.
* The exterior thermal

envelope contains a
continuous air barrier.

* Breaks or joints in the air
barrier shall be sealed.
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Key Location Details — Insulated
Sheathing as the Air Barrier

KNEEWALL

48

16



Installation of Insulated Foam Sheathing
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Installation of Insulated Foam Sheathing

KNEEWALL
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Blocking Detail — Insulated Sheathing as

the Air Barrier

2x6 TRUSS BLOCKING
P

KNOTCH 3/4" FLOORING
<7~ AROUND 2x6 TRUSS WEB

X

210 BLOCKING__ |
BETWEEN TRUSSES |
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Foam Blocking Between Trusses
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Key Location Details — Drywall as the Air
Barrier

[N 26

KNEEWALL
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Blocking Detail — Drywall as the Air
Barrier

2x6 TRUSS BLOCKING
/ ) KNOTCH 3/4" FLOORING

AROUND 2x6 TRUSS WEB

T

2x10 BLOCKING
BETWEEN TRUSSES
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Drywall as an Air Barrier - Ceiling

19
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Air Barrier for Room Over Unconditioned

R.30 BATT INSULATION,
IN GARAGE CEILING.

GARAGE
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Knee Wall Blocking

M )" 26 BLOCKING BETWEEN

1.~ TRUssweBs
dzs

/ BONUS ROOM TRUSS

(24" O.C. TYPICALLY)

1/2" INSUL.
SHTG

2x6 TRUSS BLOCKING

KNOTCH 3/4" FLOORING

- AROUND 2x6 TRUSS WEB E

2x10 BLOCKING
BETWEEN TRUSSES
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Safety: Garage-Dwelling

Separation

60
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Dwelling — Garage Opening and

Penetration Protection — R302.5

*R302.5.3 Other penetrations - Penetrations through
the separation required in Section R302.6 shall be
protected as required by Section R302.11, ltem 4.

*R302.11 Fireblocking
4. At openings around vents, pipes, ducts, cables and wires at
ceiling and floor level, with an approved material to resist the
free passage of flame and products of combustion. The
material filling this annular space shall not be required to
meet the ASTM E136 requirements.
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Dwelling-Garage Fire Separation — R302.6

» The garage shall be separated as required by Table
R302.6. Openings in garage walls shall comply with
Section R302.5. Attachment of gypsum board shall
comply with Table R702.3.5. The wall separation
provisions of Table R302.6 shall not apply to garage
walls that are perpendicular to the adjacent dwelling

unit wall.
=
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Dwelling — Garage Separation

TABLE R302.6 DWELLING-GARAGE SEPARATION
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« It’s hard to fix what you can’t see so understanding
how heat is transferred is critical

« Design structural members for the installation of at
least the minimum required insulation without

compression
* Understand your air barrier and be sure it is

continuous
* Encapsulate your insulation to reduce wind washing
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