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Instructor

2024 Shums Coda Associates

Gil Rossmiller
In the construction industry for
over 40 years

ICC — IRC Plumbing &
Mechanical Code
Development Committee

ICC — Commercial Energy
Code Development Committee

ICC — Residential Energy
Code Development Committee

2003-2016 Building Official
Parker, Colorado

Develop a Reputation

* Thorough

* Knowledgeable
* Fair

» Reasonable

* Understands
construction

© 2024 Shums Coda Associates

* Ajerk

* Hard to work with

» Unreasonable

* Arrogant

* Doesn’t know the code
* H&* @S @&H#Y%
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Professionalism

* Professional manner

* Courteous

* Prompt

* Good frame of mind

* Refrain from criticism

* Work to limit complaints
3
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Field Relations

» Unskilled people
* Be patient
* Expect to spend more
time doing inspection
* Use opportunity to
educate person about
codes
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Definitions

ABOVE-GRADE WALL

A wall more than 50 percent above grade and enclosing
conditioned space. This includes between-floor spandrels,
peripheral edges of floors, roof and basement knee walls, dormer
walls, gable end walls, walls enclosing a mansard roof and skylight
shafts
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Definitions

AIR BARRIER

One or more materials joined
together in a continuous
manner to restrict or prevent
the passage of air through the
building thermal envelope and
its assemblies.

]

Yy © 2022 Shums Coda Associates 7

© 2024 Shums Coda Associates

Definitions

BUILDING THERMAL
ENVELOPE

The basement walls, exterior
walls, floors, ceiling, roofs and
any other building element
assemblies that enclose
conditioned space or provide a
boundary between conditioned
space and exempt or
unconditioned space
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Definitions

FENESTRATION. Products classified as
either vertical

fenestration or skylights.

Skylights Bz

Glass or other transparent or translucent
glazing material installed at a slope of less |
than 60 degrees from horizontal including 3
unit skylights, tubular daylighting devices,
and glazing materials in solariums,
sunrooms, roofs and sloped walls.

Vertical fenestration

Windows that are fixed or operable,
opaque doors, glazed doors, glazed block
and combination opaque/glazed doors
composed of glass or other transparent or
translucent glazing materials and installed
at a slope of not less than 60 degrees from
horizontal.
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Definitions

DWELLING UNIT
ENCLOSURE AREA

The sum of the area of ceiling,
floors, and walls separating a
dwelling unit’s conditioned space
from the exterior or from adjacent
conditioned or unconditioned
spaces. Wall height shall be
measured from the finished floor
of the dwelling unit to the
underside of the floor above.

© 2022 Shums Coda Associates

2021 IECC Residential Building Inspections

Definitions

HIGH-EFFICACY LIGHT
SOURCES

Any lamp with an efficacy of
not less than 65 lumens per
watt, or luminaires with an
efficacy of not less than 45
lumens per watt.
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Definitions

CAVITY INSULATION

Insulating material located
between framing members
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Definitions

SUNROOM

A one-story structure attached
to a dwelling with a glazing
area in excess of 40 percent of
the gross area of the structure’s
exterior walls and roof.
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Definitions

CONTINUOUS
INSULATION (ci)

Insulating material that is
continuous across all structural
members without thermal
bridges other than fasteners
and service openings. It is
installed on the interior or
exterior, or is integral to any
opaque surface, of the building
envelope.
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Definitions

RESIDENTIAL
BUILDING

For this code, includes
detached one- and two-
family dwellings and
townhouses as well as
Group R-2, R-3 and R-4
buildings three stories or
less in height above grade
plane.
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* Develop a routine
* Top to Bottom
* Bottom to Top
* Clockwise
 Counter clockwise

 Follow checklist until
comfortable

Inspection Procedures
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When Does Inspection Begin?

) * When you walk in the
* As soon as you drive up to front door
the job site
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Insulating materials shall be
installed such that the
manufacturer’s R-value mark is
readily observable at inspection.
For insulation materials that are

R303.1.2 Insulation mark installation

installed without an observable

manufacturer’s R-value mark,
such as blown or draped

products, an insulation certificate

complying with Section R303.1.1

shall be left immediately after

installation by the installer, in a

conspicuous location within the

building, to certify the installed

R-value of the insulation

material.
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R303.1.3 Fenestration product rating

U-factors of fenestration
products such as windows,
doors and skylights shall be
determined in accordance with
NFRC 100.

Exception: Where required,
garage door U-factors shall be
determined in accordance with
either NFRC 100 or
ANSI/DASMA 105.

U-factors shall be determined
by an accredited, independent
laboratory, and labeled and

certified by the manufacturer.

©2022 Shums Coda Associates
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R303.4
Mechanical Ventilation

Buildings and dwelling units
complying with Section
N1102.4.1 shall be provided
with mechanical ventilation in
accordance with Section M1505,
or with other approved means of
ventilation.

© 2024 Shums Coda Associates

20



R408.8

Under-floor vapor retarder

¢ In Climate Zones 1A, 2A and 3A

below the warm-humid line, a
continuous Class I or II vapor
retarder shall be provided on the
exposed face of air-permeable
insulation installed between the
floor joists and exposed to the
grade in the under-floor space.

The vapor retarder shall have a
maximum water vapor permeance
of 1.5 perms when tested in
accordance with Procedure B of
ASTM E96.

* Exception: The vapor retarder
shall not be required in
unvented crawl spaces
constructed in accordance
with Section R408.3.
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R702.7
Vapor retarders

* Exceptions:
* 1. Basement walls.

* 2. Below-grade portion of any
wall.

* 3. Construction where
accumulation, condensation or
freezing of moisture will not
damage the materials.

* 4. A vapor retarder shall not be
required in Climate Zones 1, 2
and 3.
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R702.7
Vapor retarders

* Vapor retarder materials shall be
classified in accordance with
Table R702.7(1).

* A vapor retarder shall be provided
on the interior side of frame walls
of the class indicated in Table
R702.7(2), including compliance
with Table R702.7(3) or
R702.7(4) where applicable.

* An approved design using
accepted engineering practice for
hygrothermal analysis shall be
permitted as an alternative.

 The climate zone shall be
determined in accordance with

Section N1101.7.
v
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TABLE R702.7(1)
VAPOR RETARDER MATERIALS AND CLASSES
CLASS ACCEFTABLE MATERIALS
1 Sheet polyethylene, nonperforated aluminum fodl o other approved materials with a perm rating less than or equal 1o 0.1
n Kraft-faced fiberglass batts, vapor retarder paint or other approved materials applied in accordance with the manufacturer's
installation instructions for a penm rating greater than 0.1 and less than or equal to 1.0,
m Latex paint. enamel paint or other approved materials applied in accord. with the muanofacturer's installati
for a perm rating grester than 1.0 and less than or equal o 10,0,
TABLE RT02.7(2)
VAPOR RETARDER OPTIONS
VAPOR RETARDER CLASS
CLIMATE ZONE
CLASS ¥ CLASS Ir CLASS In
1.2 Net Permitied Not Pernsinied Permined
3, 4 texcept Marnine 4) Not Permitted Permitied" Permitted
Marine 4. 5.6, 7.8 Permitted” Permitted* Sece Tuble R702.7(3)

a. Class 1 and 11 vapor setanders with vapor permeance greaicr than | perm when measared by ASTM E% waser method {Procedure B) shall be allowed on the
imtetbor side of any frame wall in all chimate zoncs.

b, U of a Class | interior vapos retarder i frame walls with 2 Class | vapor retardor on the exterior side shall rquire an spproved design

€. Where a Class 1 vapor retarder is wsed in combimation with foam plastic invdating sheathing imtalied i contisiseas mulation on the exterior side of frame
walls, the continuous msalstion shall comply with Table R702.714) and the Class 1] vapor retsnder shall have a vapor permeance greater than | perm when
measured by ASTM E9% water method (Procodure B
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II and III vapor retarders

* For purposes of compliance
with Tables R702.7(3) and
R702.7(4), spray foam with a
maximum permeance of 1.5
perms at the installed thickness

R702.7.1 Spray foam plastic insulation for moisture control with Class

* 1. The spray foam R-value is
equal to or greater than the
specified continuous insulation
R-value.

* 2. The combined R-value of

applied to the interior side of
wood structural panels,
fiberboard, insulating
sheathing or gypsum shall be
deemed to meet the continuous
insulation moisture control
requirement in accordance with
one of the following

the spray foam and continuous
insulation is equal to or greater
than the specified continuous
insulation R-value.

conditions:
\
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TABLE R702.7(4)
CONTINUDUS INSULATION WITH CLASS Il VAPOR RETARDER
CLIMATE ZONE CLASS Il VAPOR RETARDERS PERMITTED FOR=*
3 Continuous insulation with f-value > 2.

Continuous fnsulation with R-value > 3 over 2 x 4 wall

4, S5and 6

Continuous insulation with R-value = 5 over 2 x 6 wall.
= Continuous insulation with B-value = 5 over 2 x 4 wall
: Continuous msulation with B-value > 7.5 over 2 x 6 wall
8 Continuous insulation with R-value = 7.5 over 2 x 4 wall.

Continuous msulation with R-value = 10 over 2 x 6 wall

a. The requiremcnts in this lable apply only o msulaion wsed (o comtol molsture in order to permit the use of Class 1] vapor retarders. The imalation materi
als wied 1o satindy this option also contribute fo but do not supersede the thermal covelope requenements of Chapeer 11
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TABLE R702.7(3)
CLASS il VAPOR RETARDERS

| CLIMATE ZONE CLASS Il VAPOR RETARDERS PERMITTED FOR: "

Vented cladding over wood structural pancls
Vemed cladding over fiberboand

Marine 4 Vented cladding over gypsum.

Continuous insulation with K-value > 2.5 over 2 x 4 wall

Continuous insulation with R-value = 3.75 over 2 x 6 wall.

Vented cladding over wood structural panels.
Vented cladding over fiberboard.

5 Vented cladding over gypsum.

Continvous insulation with R-value > § over 2 x 4 wall

Continuous insulation with R.value > 7.5 over 2 x 6 wall

Vented cladding over fiberboand

Vented cladding over gypsum.

Continuous insulation with R-value > 7.5 over 2 x 4 wall

Continuous insulation with R-valee > 11.25 over 2 x & wall

Continuous insulation with R-value = 10 over 2 x 4 wall,

Continuous indulation with R-value > 15 over 2 % 6 wall,

B

I Continuous insulation with R-valve > 1 2.5 over 2 x 4 wall,

Continuous insulation with R-value = 20 over 2 x 6 wall.

othet approved vented claddings.
b. The requirements in this table apply ondy 10 msulanon used 10 control monture i onder 1o permin e uwe of Class 111 vapor retarders. The msulanion masen-

& Venied cladding shall include vinyl. polypropylene, or horisontal aluminam siding, brick veneer with a clear ainpace as specified in Table R703.8.401 ), and
als waed o satinfy this option alvo contribute 1o bat do not supersede the thermal emvelope reqaitements of Chapeer 11
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R402.2 Specific insulation requirements

R402.2.3 Eave baffle

For air-permeable insulation in vented
attics, a baffle shall be installed adjacent
to soffit and eave vents. Baffles shall
maintain a net free area opening equal to
or greater than the size of the vent. The
baffle shall extend over the top of the
attic insulation. The baffle shall be
permitted to be any solid material. The
baffle shall be installed to the outer edge
of the exterior wall top plate so as to
provide maximum space for attic
insulation coverage over the top plate.

Where soffit venting is not continuous,
baffles shall be installed continuously to

prevent ventilation air in the eave soffit
from bypassing the baffle
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R402.2 Specific insulation requirements

R402.2.4 Access hatches and doors

Access hatches and doors from
conditioned to unconditioned spaces
such as attics and crawl spaces shall
be insulated to the same R-value
required by Table R402.1.3 for the
wall or ceiling in which they are
installed

Exceptions:

© 2023 Shums Coda Associates
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R402.2 Specific insulation requirements

R402.2.4.1 Access hatches and door insulation
installation and retention

Vertical or horizontal access hatches and doors

from conditioned spaces to unconditioned spaces such
as attics and crawl spaces shall be weatherstripped.

Access that prevents damaging or compressing
the insulation shall be provided to all equipment.

Where loose-fill insulation is installed, a wood-framed
or equivalent baffle, retainer, or dam shall be installed
to prevent loose-fill insulation from spilling into living
space from higher to lower sections of the attic and
from attics covering conditioned spaces to
unconditioned spaces. The baffle or retainer shall
provide a permanent means of maintaining the installed
R-value of the loose-fill insulation

© 2023 Shums Coda Associates
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R402.2 Specific insulation requirements

R402.2.4 Access hatches and doors
Exceptions:

1. Vertical doors providing access from conditioned spaces to unconditioned spaces that
comply with the fenestration requirements of Table R402.1.3 based on the applicable
climate zone specified in Chapter 3.

2.Horizontal pull-down, stair-type access hatches in ceiling assemblies that provide
access from conditioned to unconditioned spaces in Climate Zones 0 through 4 sha
not be required to comply with the insulation level of the surrounding surfaces
provided the hatch meets all of the following:

2.1.The average U-factor of the hatch shall be less than or equal to U-0.10 or have an
average insulation R-value of R-10 or greater.

2.2.Not less than 75 percent of the panel area shall have an insulation R-value of R-13
or greater.

2.3.The 211)et area of the framed opening shall be less than or equal to 13.5 square feet
m

2.4.The perimeter of the hatch edge shall be weatherstripped.

The reduction shall not apply to the total UA alternative in Section R402.1.5.

2023 Shums Coda Associates 3
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© Colorado Code Consulting, Inc. 2016
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R402.2 Specific insulation requirements

R402.2.7 Floors

Floor cavity insulation shall comply
with one of the following:

1. Installation shall be installed to
maintain permanent contact with the
underside of the subfloor decking in
accordance with manufacturer
instructions to maintain required R-
value or readily fill the available
cavity space

© 2023 Shums Coda Associates
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R402.2 Specific insulation requirements

2. Floor framing cavity
insulation shall be permitted to
be in contact with the top side
of sheathing separating the
cavity and the unconditioned
space below. Insulation shall
extend from the bottom to the
top of all perimeter floor
framing members and the
framing members shall be air
sealed

© 2023 Shums Coda Associates 40
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R402.2 Specific insulation requirements

3. A combination of cavity and
continuous insulation shall be
installed so that the cavity
insulation is in contact with the
top side of the continuous
insulation that is installed on the
underside of the floor framing
separating the cavity and the
unconditioned space below. The
combined R-value of the cavity
and continuous insulation shall
equal the required R-value for
floors. Insulation shall extend
from the bottom to the top of all
perimeter floor framing members
and the framing members shall be
air sealed.

© 2023 Shums Coda Associates a

R402.2 Specific insulation requirements

R402.2.8 Basement walls
Basement walls shall be
insulated in accordance with
Table R402.1.3.

Exception:

Basement walls associated
with unconditioned basements
where all of the following
requirements are met:

Exception:

2023 Shums Coda Associates
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R402.2 Specific insulation requirements

R402.2.8 Basement walls

Exception: Basement walls associated with unconditioned basements
where all of the following requirements are met:

1.The floor overhead, including the underside stairwa; strin%er leading to
the basement, is msufated in accordance with Section R402.1.3 and

applicable provisions of Sections R402.2 and R402.2.7.

2.There are no uninsulated duct, domestic hot water, or hydronic heating
surfaces exposed to the basement.

3.There are no HVAC supply or return diffusers serving the basement.
4.The walls surrounding the stairway and adjacent to conditioned space

are insulated in accordance with Section R46241.3 and applicable
provisions of Section R402.2.
5.The door(s) leading to the basement from conditioned spaces are

insulated in accordance with Section R402.1.3 and applicable provisions
oRt;l %SCEOH R402.2, and weatherstripped in accordance with Section

6.The building thermal envelope seéparatin the basement from adjacent
conditioned spaces complies with Section R402.4.

2023 Shums Coda Associates 43
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R402.2 Specific insulation requirements

R402.2.8.1 Basement wall
insulation installation

Where basement walls are
insulated, the insulation shall
be installed from the top of the
basement wall down to 10 feet
below grade or to the basement
floor, whichever is less.

© 2023 Shums Coda Associates
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R402.2 Specific insulation requirements

R402.2.9 Slab-on-grade
floors Slab-on-grade floors ‘e
with a floor surface less than

12 inches below grade shall be
insulated in accordance with
Table R402.1.3.

Exception

Slab-edge insulation is not
required in jurisdictions
designated by the code official
as having a very heavy termite
infestation

i ]
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R402.2 Specific insulation requirements

R402.2.9.1 Slab-on-grade floor insulation
installation

Where installed, the insulation shall extend
downward from the top of the slab on the
outside or inside of the foundation wall.
Insulation located below grade shall be
extended the distance provided in Table
R402.1.3 or the distance of the proposed
design, as applicable, by any combination of
vertical insulation, insulation extending under
the slab or insulation extending out from the
building. Insulation extending away from the
building shall be protected by pavement or by
not less than 10 inches of soil.

The top edge of the insulation installed
between the exterior wall and the edge of the
interior slab shall be permitted to be cut at a
45-degree angle away from the exteriot.wall.

===
=

Horizontal Insulation (A + B = Insulation Depth)

Pl

Vertical Insulation (A = Insulaton Depth)

R402.2 Specific insulation requirements

R402.2.10 Crawl space wall
Crawl space walls shall be
insulated in accordance with
Table R402.1.3.

Exception

Crawl space walls associated
with a crawl space that is
vented to the outdoors and the
floor over-head is insulated in
accordance with Table
R402.1.3 and Section
R402.2.7.
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R402.2 Specific insulation requirements

R402.2.10.1 Crawl space wall insulation
installations

Where crawl space wall insulation is
installed, it shall be permanently fastened
to the wall and shall extend downward
from the floor to the finished grade
elevation and then vertically or
horizontally for not less than an additional
24 inches.

Exposed earth in unvented crawl space
foundations shall be covered with a
continuous Class I vapor retarder in
accordance with the International Building
Code or International Residential Code, as
applicable.

Joints of the vapor retarder shall overlap
by 6 inches and be sealed or taped. The
edges of the vapor retarder shall extend not
less than 6 inches up stem walls and shall
be attached to the stem walls.

© 2023 Shums Cgda Associates
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R402.2 Specific insulation requirements

R402.2.12 Sunroom and heated garage
insulation

Sunrooms enclosing conditioned space and
heated garages shall meet the insulation
requirements of this code.

Exception

For sunrooms and heated arages provided
thermal isolation, and enclosed conditioned
space, the following exceptions to the
insulation requirements of this code shall
apply:

1. The minimum ceiling insulation R-values
shall be R-19 in Climate Zones 0 through 4
and R-24 in Climate Zones 5 through 8.

2. The minimum wall insulation R-value
shall be R-13 in all climate zones. Walls
separating a sunroom or heated garage with
thermal isolation from conditioned space
shall comply with the building thermal
envelope requirements of this code.

© 2023 Shums Coda Associates

49

R402.4 Air leakage

R402.4.1.1 Installation

The components of the
building thermal envelope as
indicated in Table R402.4.1.1
shall be installed in

accordance with the
manufacturer’s instructions
and the criteria indicated in
Table R402.4.1.1, as
applicable to the method of
construction.

Where required by the code
official, an approved third

party shall inspect all
components and verify
compliance.

2023 Shums C
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R402.4 Air leakage

R402.4 Air leakage

The building thermal envelope shall

be constructed to limit air leakage in
accordance with the requirements of
Sections R402.4.1 through R402.4.5.

R402.4.1 Building thermal envelope

The building thermal envelope shall
comply with Sections R402.4.1.1
through R402.4.1.3. The sealing
methods between dissimilar materials
shall allow for differential expansion
and contraction.

2023 Shums Coda Associates
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R402.4 Air leakage

TABLE R402.4.1.1
AIR BARRIER, AIR SEALING AND INSULATION
INSTALLATION @

COMPONENT AIR BARRIER INSULATION

CRITERIA INSTALLATION CRITERIA

General A continuous air  |Air-permeable

installed in the used as a sealing
building envelope.|material.

Breaks or joints in
the air barrier
shall be sealed.

requirements |barrier shall be [insulation shall not be

© 2023 Shums Coda Associates
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TABLE R402.4.1.

1

AIR BARRIER, AIR SEALING AND INSULATION INSTALLATION ®

COMPONENT AIR BARRIER CRITERIA

INSULATION INSTALLATION CRITERIA

Ceiling/attic The air barrier in any dropped
ceiling or soffit shall be aligned
with the insulation and any gaps in

the air barrier shall be sealed.

Access openings, drop down stairs
or knee wall doors to

sealed.

unconditioned attic spaces shall be

The insulation in any dropped
ceiling/soffit shall be aligned with the
air barrier.
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Knee Walls

STy © Colorado Code Consulting, Inc. 2016 55
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TABLE R402.4.1.1
AIR BARRIER, AIR SEALING AND INSULATION INSTALLATION ?

COMPONENT AIR BARRIER CRITERIA

INSULATION INSTALLATION CRITERIA

Walls

sealed.

'The junction of the top plate and the top of exterior
walls shall be sealed.

Knee walls shall be sealed.

'The junction of the foundation and sill plate shall be [Cavities within corners and headers of frame walls

shall be insulated by completely filling the cavity
with a material having a thermal resistance, R-
value, of not less than R-3 per inch. Exterior
thermal envelope insulation for framed walls shall
be installed in substantial contact and continuous
alignment with the air barrier.

i © 2023 Shums Coda Associates

Knee Walls

© 2024 Shums Coda Associates

i © Colorado Code Consulting, Inc. 2016 56

14



2021 IECC Residential Building Inspections

TABLE R402.4.1.1
AIR BARRIER, AIR SEALING AND INSULAT

ION INSTALLATION @

AIR BARRIER, AIR SEALING AND

TABLE R402.4.1.1

NSULATION INSTALLATION

COMPONENT

AIR BARRIER CRITERIA

INSULATION INSTALLATION CRITERIA

\Windows,
kkylights and
doors

IThe space between framing and skylights, and
the jambs of windows and doors, shall be
sealed.

COMPONENT

AIR BARRIER CRITERIA

INSULATION
INSTALLATION CRITERIA

Rim joists

Rim joists shall include an
exterior air barrier.®

The junctions of the rim
board to the sill plate and

the rim board and the

subfloor shall be air

Rim joists shall be
insulated so that the
insulation maintains

Ipermanent contact with
the exterior rim board.”

sealed.

© 2023 Shums Coda Associates

TABLE R402.4.1.1
AIR BARRIER, AIR SEALING AND INSULATION INSTALLATION 2
COMPONENT AIR BARRIER CRITERIA INSULATION INSTALLATION CRITERIA

Floors, including
cantilevered floors
nd floors above
parages

The air barrier shall be installed at any exposed edge
of insulation.

Floor framing cavity insulation shall be installed to
maintain permanent contact with the underside of
subfloor decking. Alternatively, floor framing cavity|
insulation shall be in contact with the top side of
sheathing, or continuous insulation installed on
the underside of floor framing and extending from
the bottom to the top of all perimeter floor

framing members.

i barriel
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Walls and ceilings separating a garage from conditioned

spaces. [N VN ._ é

iy

61

61
TABLE R402.4.1.1
AIR BARRIER, AIR SEALING AND INSULATION INSTALLATION 2
COMPONENT AIR BARRIER CRITERIA INSULATION INSTALLATION CRITERIA
Shafts, Duct and flue shafts to exterior or Insulation shall be fitted tightly around
penetrations  [unconditioned space shall be sealed. utilities passing through shafts and
penetrations in the building thermal
Utility penetrations of the air barrier envelope to maintain required R-value.
shall be caulked, gasketed or otherwise
sealed and shall allow for expansion
contraction of materials and mechanical
vibration.
jp { - 63
63
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TABLE R402.4.1.1

AIR BARRIER, AIR SEALING AND INSULATION INSTALLATION @

rawl space and
lab foundations

be covered with a Class | vapor retarder/air

barrier in accordance with Section R402.2.10.

Penetrations through concrete foundation
walls and slabs shall be air sealed.

Class 1 vapor retarders shall not be used as an

air barrier on below-grade walls and shall be
installed in accordance with Section R702.7 of
the International Residential Code.

COMPONENT AIR BARRIER CRITERIA INSULATION INSTALLATION CRITERIA
asement Exposed earth in unvented crawl spaces shall [Crawl space insulation, where provided

instead of floor insulation, shall be installed
in accordance with Section R402.2.10.

Conditioned basement foundation wall
insulation shall be installed in accordance
with Section R402.2.8.1.

Slab-on-grade floor insulation shall be
installed in accordance with Section
R402.2.10.

© Colorado Code Consulting, Inc. 2016 64
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TABLE R402.4.1.1
AIR BARRIER, AIR SEALING AND INSULATION INSTALLATION #

COMPONENT

AIR BARRIER CRITERIA INSULATION INSTALLATION CRITERIA

|Garage
separation

Air sealing shall be provided between the|lnsulated portions of the garage
garage and conditioned spaces. separation assembly shall be installed
in accordance with Sections
R303 and R402.2.7.

2021 IECC Residential Building Inspections

TABLE R402.4.1.1
AIR BARRIER, AIR SEALING AND INSULATION INSTALLATION®

COMPONENT

AIR BARRIER CRITERIA INSULATION INSTALLATION CRITERIA

Narrow cavities

Narrow cavities of 1 inch or less that are not  [Batts to be installed in narrow cavities shall

able to be insulated shall be air sealed. be cut to fit or narrow cavities shall be filled

with insulation that on installation readily
conforms to the available cavity space.

70
TABLE R402.4.1.1
AIR BARRIER, AIR SEALING AND INSULATION INSTALLATION #
COMPONENT AIR BARRIER CRITERIA | INSULATION INSTALLATION CRITERIA

ecessed
Ii;htiné

Recessed light fixtures installed in the|Recessed light fixtures installed in the
building thermal envelope shall be air|building thermal envelope shall be

sealed in accordance with Sectionjairtight and IC rated, and shall be
R402.4.5. Iburied or surrounded with insulation.

© 2024 Shums Coda Associates
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TABLE R402.4.1.1

AIR BARRIER, AIR SEALING AND INSULATION INSTALLATION @

2021 IECC Residential Building Inspections

COMPONENT AIR BARRIER CRITERIA

| INSULATION INSTALLATION CRITERIA

Plumbing, wiring |All holes created by wiring, plumbing or other
or other obstructions in the air barrier assembly shall
obstructions be air sealed.

Insulation shall be installed to fill the
available space and surround wiring
plumbing, or other obstructions, unless the
required R-value can be met by installing
insulation and air barrier systems
completely to the exterior side of the
obstructions.

73

Blown in
cellulose

Insulation Installation

© Colorado Code Consulting, Inc. 2016 7

73
Insulation Installation
Cellulose that
needs help
75
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Insulation Installation

Blown in batt (BIB)

© Colorado Code Consulting, Inc. 2016 7
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Insulation Installation

Unfaced fiberglass batt

Vit © Colorado Code Consulting, Inc. 2016

77

77
Insulation Installation
Fiberglass batt no-no’s

79
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Kraft faced
fiberglass batt

Insulation Installation

© Colorado Code Consulting, Inc. 2016 78

Fiberglass batt no-no’s

Insulation Installation

© Colorado Code Consulting, Inc. 2016 80
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Fiberglass
batt no-no’s

Insulation Installation

© Colorado Code Consulting, Inc. 2016
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Fiberglass

batt no -no’s

Insulation Installation

© Colorado Code Const

© 2024 Shums Coda Associates

2021 IECC Residential Building Inspections

Insulation Installation

Fiberglass
batt no -no’s

© Colorado Code Consulting, Inc. 2016 82

Fiberglass
batt no -no’s
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TABLE R402.4.1.1
AIR BARRIER, AIR SEALING AND INSULATION INSTALLATION 2
COMPONENT AIR BARRIER CRITERIA INSULATION INSTALLATION CRITERIA
Shower/tub on [The air barrier installed at exterior walls |Exterior walls adjacent to showers and
lexterior wall  |adjacent to showers and tubs shall tubs shall be insulated.
separate the wall from the shower or
tub.

T © 2023 Shums Coda Associates

8
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TABLE R402.4.1.1
AIR BARRIER, AIR SEALING AND INSULATION INSTALLATION 2
COMPONENT AIR BARRIER CRITERIA INSULATION INSTALLATION CRITERIA

Electrical/phone
ox on exterior
walls

The air barrier shall be installed behind
electrical and communication boxes.
Alternatively, air-sealed boxes shall be

installed.

© 2023 Shums Coda Associates
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TABLE R402.4.1.1

AIR BARRIER, AIR SEALING AND INSULATION INSTALLATION 2

COMPONENT

AIR BARRIER CRITERIA

INSULATION INSTALLATION CRITERIA

HVAC register
boots

HVAC supply and return register boots
that penetrate building thermal envelope
shall be sealed to the subfloor, wall
covering or ceiling penetrated by the
boot.

© 2023 Shums Coda Associates
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TABLE R402.4.1.1

AIR BARRIER, AIR SEALING AND INSULATION INSTALLATION @

COMPONENT

AIR BARRIER CRITERIA

INSULATION INSTALLATION CRITERIA

Concealed
kprinklers

Where required to be sealed, concealed fire
sprinklers shall only be sealed in a manner
that is recommended by the manufacturer.
Caulking or other adhesive sealants shall not
be used to fill voids between fire sprinkler
cover plates and walls or ceilings.

a. Inspection of log walls shall be in accordance with the provisions of ICC 400.
b. Air barrier and insulation full enclosure is not required in unconditioned/ventilated attic
spaces and at rim joists.

94
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R402.4 Air leakage

R402.4.1.2 Testing

The building or dwelling unit shall be
tested for air leakage. The maximum
air leak-age rate for any building or
dwelling unit under any compliance
path shall not exceed 5.0 air changes
per hour or 0.28 cubic feet per minute
(CFM) per square foot of dwelling unit
enclosure area. Testing shall be
conducted in accordance with
ANSI/RESNET/ICC 380, ASTM E779
or ASTM E1827 and reported at a
pressure of 0.2 inch w.g. (50 Pascals)

Exception....

© 2023 Shums Coda Associates

101

R402.4 Air leakage

Exception

For heated, attached private garages and
heated, detached private garages accessory to
one-and two-family dwellings and townhouses
not more than three stories above grade plane
in height, building envelope tightness and
insulation installation shall be considered
acceptable where the items in Table
R402.4.1.1, applicable to the method of
construction, are field verified.

Where required by the code official, an
approved third party independent from the
installer shall inspect both air barrier and :
insulation installation criteria. Heated, attached
private garage space and heated, detached
private garage space shall be thermally isolated
from all other habitable, conditioned spaces in
accordance with Sections R402.2.12 and
R402.3.5, as applicable

2023 Shums Coda Associates
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102

R402.4 Air leakage

During testing

1. Exterior windows and doors
fireplace and stove doors shall be
closed, but not sealed, beyond the
intended weatherstripping or other
infiltration control measures.

2. Dampers including exhaust,
intake, makeup air, backdraft and
flue dampers shall be closed, but
not sealed beyond intended
infiltration control measures.

3. Interior doors, where installed at
the time of the test, shall be open.

4. Exterior or interior terminations
for continuous ventilation systems
shall be sealed.

5. Heating and cooling systems,
where installed at the time of the
test, shall be turned off.

6. Supply and return registers,
where installed at the time of the
test, shall be fully open.

2023 Shums Coda Associates

Exception

When testing individual dwelling
units, an air leakage rate not
exceeding 0.30 cubic feet per
minute per square foot of the
dwelling unit enclosure area,
tested in accordance with
ANSI/RESNET/ICC 380, ASTM
E779 or ASTM E1827 and
reported at a pressure 00.2 inch
w.g. (50 Pa), shall be permitted in
all climate zones for:

1. Attached single and multiple-
family building dwelling units.

2. Buildings or dwelling units that
are 1,500 square feet or smaller.

102

103

R402.4 Air leakage

R402.4.1.3 Leakage rate

When complying with Section
R401.2.1, the building or
dwelling unit shall have an air
leakage rate not exceeding 5.0
air changes per hour in
Climate Zones 0, 1 and 2, and
3.0 air changes per hour in
Climate Zones 3 through 8§,
when tested in accordance with
Section R402.4.1.2.

© 2023 Shums Coda Associates
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Montana Amendment

(g) Subsection R402.4.1.2, Testing, is deleted and replaced with the following: The building or
dwelling unit shall be tested and verified as having an air leakage rate of not exceeding four air
changes per hour in Climate Zone 6. Testing shall be conducted with a blower door at a
pressure of 0.2 inches w.g. (50 Pascals).

Where required by the code official, testing shall be conducted by an approved party. A
written report of the results of the test shall be signed by the party conducting the test and
provided to the code official. Testing shall be performed at any time after creation of all
penetrations of the building thermal envelope.

During testing:

"(i) exterior windows and doors, fireplace and stove doors shall be closed, but not sealed;
"(ii) dampers shall be closed, but not sealed, including exhaust, intake, makeup air, back draft
and flue

dampers;

"(iii) interior doors shall be open;

"(iv) exterior openings for continuous ventilation systems and heat recovery ventilators shall
be closed and sealed;

"(v) heating and cooling system(s) shall be turned off;

"(vi) "B" or "L" vents, combustion air vents, and dryer vents shall be sealed; and

"(vii) supply and return registers, where installed at the time of test, shall by fully open.

© 2023 Shums Coda Associates 105
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R402.4 Air leakage

{]

R402.4.2 Fireplaces

New wood-burning fireplaces
shall have tight-fitting flue
dampers or doors, and outdoor
combustion air. Where using
tight-fitting doors on factory-
built fireplaces listed and
labeled in accordance with UL
127, the doors shall be tested
and listed for the fireplace.

© 2023 Shums Coda Associates 106
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R402.4 Air leakage

R402.4.3 Fenestration air
leakage

Windows, skylights and sliding
glass doors shall have an air
infiltration rate of not greater than
0.3 cfm per square foot, and for
swinging doors, not greater than
0.5 cfm per square foot, when
tested in accordance with NFRC
400 or AAMA/WDMA/CSA
101/1.S.2/A440 by an accredited,
independent laboratory and listed
and labeled by the manufacturer

2023 Shums Coda Associates 107
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R402.4 Air leakage

R402.4.4 Rooms containing fuel-burning appliances

In Climate Zones 3 through 8, where open combustion
air ducts provide combustion air to open combustion fuel
burning appliances, the appliances and combustion air
opening shall be located outside the building thermal
envelope or enclosed in a room, isolated from inside the
thermal envelope. Such rooms shall be sealed and
insulated in accordance with the envelope requirements
of Table R402.1.2, where the walls, floors and ceilings
shall meet not less than the basement wall R-value
requirement. The door into the room shall be fully
gasketed and any water lines and ducts in the room
insulated in accordance with Section R403. The
combustion air duct shall be insulated where it passes
through conditioned space to a minimum of R-8.

© 2023 Shums Coda Associates 108
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R402.4 Air leakage

R402.4.5 Recessed lighting

Recessed luminaires installed in
the building thermal envelope
shall be sealed to limit air leakage
between conditioned and
unconditioned spaces. Recessed
luminaires shall be IC-rated and
labeled as having an air leakage
rate of not greater than 2.0 cfm
when tested in accordance with
ASTM E283 at a pressure
differential of 1.57 psf.

Recessed luminaires shall be
sealed with a gasket or caulked
between the housing and the
interior wall or ceiling covering

© 2023 Shums Coda Associates 109

R402.4.6 Electrical and communication outlet
boxes (air-sealed boxes)

Electrical and communication outlet boxes
installed in the building thermal envelope shall
be sealed to limit air leakage between
conditioned and unconditioned spaces. Electrical
and communication outlet boxes shall be tested
in accordance with NEMA OS 4, Requirements
for Air-Sealed Boxes for Electrical and
Communication Applications, and shall have an
air leak-age rate of not greater than 2.0 cubic feet
per minute at a pressure differential of 1.57 psf
(75 Pa).

Electrical and communication outlet boxes shall
be marked “NEMA OS 4” or “OS 4” in
accordance with NEMA OS 4.

Electrical and communication outlet boxes shall
be installed per the manufacturer’s instructions
and with any supplied components required to
achieve compliance with NEMA OS 4

2023 Shums Coda Associates 110

R402.4 Air leakage

109

110

R403.1 Controls

R403.1.1 Programmable
thermostat

The thermostat controlling the
prlmaral heating or coohn% system
of the dwelling unit shall be capable
of controlling the heating and
cooling system on a daily schedule
to maintain different temperature
set points at different times of day
and different days of the week.

This thermostat shall include the
capablhtﬁ to set back or temporarily
operate the system to maintain zone
temperatures of not less than 55°F
to not greater than 85°F.

The thermostat shall be
programmed initially by the
manufacturer with a heating
temperature setpoint of not greater
than 70°F and a coolin

%egglgerature setpoint of not less than

2023 Shums Coda Associates 11

R403.1 Controls

R403.1.2 Heat pump
supplementary heat

Heat pumps having supplementary
electric-resistance heat shall have
controls that, except during defrost,
prevent supplemental heat operation
when the heat pump compressor can
meet the heating load

© 2023 Shums Coda Associates 112

111

© 2024 Shums Coda Associates

112

28



2021 IECC Residential Building Inspections

R403.1 Controls

R403.2 Hot water boiler
temperature reset

The manufacturer shall equip
each gas, oil and electric boiler
(other than a boiler equipped
with a tankless domestic water
heating coil) with automatic
means of adjusting the water
temperature supplied by the
boiler to ensure incremental
change of the inferred heat load
will cause an incremental change
in the temperature of the water
supplied by the boiler. This can
be accomplished with outdoor
reset, indoor reset or water
temperature sensing.

© 2023 Shums Coda Associates
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R403.3 Ducts

R403.3.1 Ducts located outside
conditioned space

Supply and return ducts located
outside conditioned space shall be
insulated to an R-value of not less
than R-8 for ducts 3 inches in
diameter and larger and not less than
R-6 for ducts smaller than 3 inches
in diameter.

Ducts buried beneath a building shall
be insulated as required per this
section or have an equivalent thermal
distribution efficiency.

Underground ducts utilizing the
thermal distribution efficiency
method shall be listed and labeled to
indicate the R-value equivalency.

2023 Shums Coda Associates
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R403.3 Ducts

R403.3.2 Ducts located in
conditioned space

For ductwork to be considered
inside a conditioned space, it
shall comply with one of the
following:

1. The duct system shall be
located completely within the
continuous air barrier and
within the building thermal
envelope.

2023 Shums Coda Associates
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R403.3 Ducts

2. Ductwork in ventilated attic
spaces shall be buried within ceiling
insulation in accordance with
Section R403.3.3 and all of the
following conditions shall exist:

2.1. The air handler is located
completely within the continuous air
barrier and within the building
thermal envelope.

© 2023 Shums Coda Associates
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R403.3 Ducts

2.2. The duct leakage, as
measured either by a rough-in test
of the ducts or a post-construction
total system leakage test to
outside the building thermal
envelope in accordance with
Section R403.3.6, is less than or
equal to 1.5 cubic feet per minute
per 100 square feet of
conditioned floor area served by
the duct system.

2.3. The ceiling insulation R-

value installed against and above

the insulated duct is greater than

or equal to the proposed ceiling

insulation R-value, less the R-

Xalue of the insulation on the
uct.

© 2023 Shums Coda Associates
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R403.3 Ducts

3. Ductwork in floor cavities located
over unconditioned space shall comply
with all of the following:

3.1. A continuous air barrier
installed between unconditioned
space and the duct.

3.2. Insulation installed in
accordance with Section
R402.2.7.

3.3. A minimum R-19 insulation
installed in the cavity width
separating the duct from
unconditioned space.

2023 Shums Coda Associates 118
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R403.3 Ducts

4. Ductwork located within exterior
walls of the building thermal envelope
shall comply with the following:

4.1. A continuous air barrier
installed between unconditioned
space and the duct.

4.2. Minimum R-10 insulation
installed in the cavity width
separating the duct from the
outside sheathing.

4.3. The remainder of the cavity
insulation shall be fully
insulated to the drywall side.

© 2023 Shums Coda Associates
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Field Inspections
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R403.3 Ducts

R403.3.4 Sealing

Ducts, air handlers and filter
boxes shall be sealed. Joints
and seams shall comply with
either the International
Mechanical Code or
International Residential Code,

oda Associates 121
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R403.3.4.1 Sealed air handler

Air handlers shall have a
manufacturer’s designation for
an air leakage of not greater
than 2 percent of the design
airflow rate when tested in
accordance with ASHRAE 193.

2023 Shums Coda Associates 122
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R403.3 Ducts

R403.3.5 Duct testing

Ducts shall be pressure tested in
accordance with
ANSI/RESNET/ICC 380 or ASTM
E1554 to determine air leakage by
one of the following methods:

1. Rough-in test: Total leakage shall
be measured with a pressure
differential of 0.1 inch w.g. (25 Pa)
across the system, including the
manufacturer’s air handler
enclosure if installed at the time of
the test. Registers shall be taped or
otherwise sealed during the test.

2. Postconstruction test: Total
leakage shall be measured with a
pressure differential of 0.1 inch w.g.
(25 Pa) across the entire system,
including the manufacturer’s air
handler enclosure. Registers shall
be taped or otherwise sealed during
the test.

Exception: A duct air-leakage test
shall not be required for ducts
serving ventilation systems that are
not integrated with ducts serving
heating or cooling systems

2023 Shums Coda Associates 123
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R403.3 Ducts

R403.3.6 Duct leakage

The total leakage of the ducts, where measured in
accordance with Section R403.3.5, shall be as
follows:

1. Rough-in test: The total leakage shall be less
—— than or equal to 4.0 cubic feet per minute per 100
square feet of conditioned floor area where the air
1 ; handler is installed at the time of the test. Where
= s the air handler is not installed at the time of the

| test, the total leakage shall be less than or equal to
1 3.0 cubic feet per minute per 100 square feet of

conditioned floor area.

i 2. Postconstruction test: Total leakage shall be less
than or equal to 4.0 cubic feet per minute per 100
square feet of conditioned floor area.

: 3. Test for ducts within thermal envelope: Where

4 all ducts and air handlers are located entirely

\reae within the building thermal envelope, total leakage
| shall be less than or equal to 8.0 cubic feet per
minute per 100 square feet of conditioned floor
area.

© 2023 Shums Coda Associates 124
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R403.3 Ducts - Montana Amendment

R403.3.7 Building cavities

Building framing cavities shall
not be used as ducts or plenums.

(i) Subsection R403.3.7,

Exception: Building framing cavities may be used for return ducts if
there is no atmospherically vented furnace, boiler, or water heater
located in the house outside of a sealed and insulated room that is
isolated from inside the thermal envelope and if the duct system has
been tested as having a maximum total leakage not greater than 4
cfm/(1007?)SF. The room walls, floor, and ceilings shall be insulated in
accordance with the basement wall requirements of Table R402.1.3.
A duct air leakage test shall not be required where the ducts and air
handlers are located entirely within the building thermal envelope.

|
i

© 2023 Shums Coda Associates 125 3 2023 Shums Coda Associates 126
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R403.4 Mechanical system piping

: . R403.5 Service hot water systems
insulation
R403.5.1 Heated water

Mechanical system piping capable circulation and temperature

of carrying fluids greater than
105°F or less than 55°F shall be
insulated to an R-value of not less
than R-3

2023 Shums Coda Associates
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maintenance systems

Heated water circulation systems
shall be in accordance with Section
R403.5.1.1. Heat trace temperature
maintenance systems shall be in
accordance with Section
R403.5.1.2. Automatic controls,
temperature sensors and pumps
shall be in a location with access.
Manual controls shall be in a
location with ready access

© 2023 Shums Coda Associates

128

32



R403.5 Service hot water systems

R403.5.1.1 Circulation systems

Heated water circulation systems
shall be provided with a
circulation pump. The system
return pipe shall be a dedicated
return pipe or a cold water supply
pipe. Gravity and thermosyphon
circulation systems shall be
prohibited.

Controls for circulating hot water
system pumps shall aufomatically
turn off the pump when the water
in the circulation loop is at the
desired temperature and when
there is no demand for hot water.

The controls shall limit the
temperature of the water entering
the cold water pgl):mg to not
greater than 104°F .

© 2023 Shums Coda Associates
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R403.5.1.1.1 Demand
recirculation water systems

Where installed, demand
recirculation water systems
shall have controls that start
the pump upon receiving a
signal from the action of a user
of a fixture or appliance,
sensing the presence of a user
of a fixture or sensing the flow
of hot or tempered water to a
fixture fitting or appliance.

129

R403.5 Service hot water system

2023 Shums Coda Associates 130

R403.5 Service hot water system

R403.5.1.2 Heat trace systems.

Electric heat trace systems shall
comply with IEEE 515.1 or UL
515. Controls for such systems
shall automatically adjust the
energy input to the heat tracing
to maintain the desired water
temperature in the piping in
accordance with the times when
heated water is used in the
occupancy.

© 2023 Shums Coda Associates
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R403.5 Service hot water
systems

131
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~ conditioned space.

- ¥ 4. Piping from the water heater to a
2 distribution manifold.

© 2023 Shums Coda Associates 132

R403.5.2 Hot water pipe insulation

Insulation for service hot water piping with a
thermal resistance, R-value, of not less than
R-3 shall be applied to the following:

1. Piping 3/4 inch (19.1 mm) and larger in
nominal diameter located inside the

2. Piping serving more than one dwelling
unit.

3. Piping located outside the conditioned
space.

5. Piping located under a floor slab.
6. Buried piping.

7. Supply and return piping in circulation
and recirculation systems other than cold
water pipe return demand recirculation
systems.

132
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Definitions (2021)

BALANCED VENTILATION

Any combination of concurrently
operating mechanical exhaust and
mechanical suplfly whereby the
total mechanical eéxhaust airflow
rate is within 10 percent of the total
mechanical supply airflow rate.

BALANCED VENTILATION
SYSTEM

A ventilation system where the total
supply airflow and total exhaust
airflow are simultaneously within
10 percent of their averages. The
balanced ventilation system airflow
is the average of the supply and
exhaust airflows.

© 2024 Shums Coda Associates
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R403.6 Mechanical ventilation

R403.6.1 Heat or energy
recovery ventilation

Dwelling units shall be
provided with a heat recovery
or energy recovery ventilation
system in Climate Zones 7 and
8.

The system shall be balanced
with a minimum sensible heat
recovery efficiency of 65
percent at 32°F at a flow
greater than or equal to the
design airflow.

2023 Shums Coda Associates
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R403.6 Mechanical ventilation

R403.6.2 Whole-dwelling mechanical ventilation
system fan efficacy

Fans used to provide whole-dwelling mechanical

ventilation shall meet the efficacy requirements of Table mnemmnlmmil VENTILATION
R403.6.2 at one or more rating points. Fans shall be il E“m:;: Y
tested in accordance with HVI 916 and listed. The FAN LOCATION AT | oacy,
airflow shall be reported in the product listing or on the TN T v
label. Tn-line supply or cxhaust fan Aoy 38 clmpwatl
Fan efficacy shall be reported in the product listing or Oher exhanst fan <% 28 clfwan
shall be derived from the input power and airflow values | “her exhasst fan 290 2.3 chmfwt
reported in the product listing or on the label. atlL:‘JT:.Lr:.IH 'I‘{;!’_'\‘;"f"'“" » ARy [E—
Fan efficacy for fully ducted HRV, ERC, balanced, and e

in-line fans shall be determined at a static pressure of not
less than 0.2 inch w.c.

Fan efficacy for ducted range hoods, bathroom and utility
room fans shall be determined at a static pressure of not
less than 0.1 inch w.c.

2023 Shums Coda Associates
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R403.6 Mechanical ventilation

R403.6.3 Testing

Mechanical ventilation systems shall be tested and
verified to provide the minimum ventilation flow rates
required by Section R403.6. Testing shall be performed
according to the ventilation equipment manufacturer’s
instructions, or by using a flow hood or box, flow grid,
or other airflow measuring device at the mechanical
ventilation fan’s inlet terminals or grilles, outlet
terminals or grilles, or in the connected ventilation
ducts. Where required by the code official, testing shall
be conducted by an approved third party. A written
report of the results of the test shall be signed by the
party conducting the test and provided to the code
official.

Exception

Kitchen range hoods that are ducted to the outside with
6-inch or larger duct and not more than one 90-degree
elbow or equivalent in the duct run.

© 2023 Shums Coda Associates
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Table M1505.4.3(1)Continuous whole-house
mechanical ventilation system airflow rate
requirements

NUMBER OF BEDROOMS
DWELLING UNIT FLOOR AREA (squaie fest) -1 23 &5 6T »7
Alrflow in CFM

CFM = (.01 x conditioned floor area) + [7.5 x (number of bedrooms + 1)]

© 2024 Shums Coda Associates 137

M1505.4.3 Mechanical ventilation rate 2021

Exceptions:

1.Ventilation rate credit. The minimum mechanical ventilation rate determined in accordance
with Table M1505.4.3(1) or Equation 15-1 shall be reduced by 30 percent, provided that both of
the following conditions apply:

1.1.A ducted system supplies ventilation air directly to each bedroom and to one or more of the
following rooms:

1.1.1.Living room.

1.1.2.Dining room.

1.1.3 Kitchen.

1.2.The whole-house ventilation system is a balanced ventilation system.

2.Programmed intermittent operation. The whole-house mechanical ventilation system is
permitted to operate intermittently where the system has controls that enable operation for not
less than 25 percent of each 4-hour segment and the ventilation rate prescribed in Table
M1505.4.3(1), by Equation 15-1 or by Exception 1 is multiplied by the factor determined in
accordance with Table M1505.4.3(2)
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Three basic types of Whole House
Ventilation Systems

=

S

Exhaust Only
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Exhaust Only Whole House
Ventilation System
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Three basic types of Whole House
Ventilation Systems
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Balanced * Heat Recovery Ventilator (HRV)

or

* Energy Recovery Ventilator (ERV)
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Three basic types of Whole House
Ventilation Systems
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Field Inspections
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Field Inspections
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Field
Inspections
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Field Inspections
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Field Inspections

Field
Inspections _
o
1215X33225
DESIGN PRESSURE 450 PSIG 3102 WPa
PRESSION DESIGNEE
M‘ R-410A
FACTORY INSTALLED ™
METERING DEVICE
DISPOSITIF DE MESURE INSTALLE EN USINE
DATE OF MANUFACTURE Mar - 2015
[DATE DE FABRICATION
Saction of Hest Pump or Alr ¢
St to ia thermopsmpe o ) t:‘
i L
LT TR e e
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Field Inspections
Field
Inspections
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Field Inspections
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Field Inspections
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Field
Inspections
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R404 Electrical Power and Lighting Systems

R404.1 Lighting equipment

All permanently installed
lighting fixtures, excluding
kitchen appliance lighting
fixtures, shall contain only
high-efficacy lighting sources.
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Field
Inspections

2024 Shums Coda Associates

166

166

R404 Electrical Power and Lighting Systems

R404.1.1 Exterior lighting

Connected exterior lighting for residential buildings
shall comply with Section C405.5.

Exceptions:
1. Detached one- and two- family dwellings.
2. Townhouses.

3. Solar-powered lamps not connected to any
electrical service.

4. Luminaires controlled by a motion sensor.

5. Lamps and luminaires that comply with Section
R404.1
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R404 Electrical Power and Lighting Systems

R404.1.2 Fuel gas lighting
equipment

Fuel gas lighting systems shall
not have continuously burning
pilot lights.
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R404.2 Interior lighting controls

Permanently installed lighting fixtures
shall be controlled with either a
dimmer, an occupant sensor control or
other control that is installed or built
into the fixture.

Exception

Lighting controls shall not be required
for the following:

1. Bathrooms.
2. Hallways.
3. Exterior lighting fixtures.

4. Lighting designed for safety or
security.
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R404 Electrical Power and Lighting Systems

R404.3 Exterior lighting controls

‘Where the total permanently installed

exterior lighting power is greater than 30
watts, the permanently installed exterior
lighting shall comply with the following:

1. Lighting shall be controlled by a manual
on and off switch which permits automatic
shut-off actions.

Exception
1. Lighting serving multiple dwelling units.

2. Lighting shall be automatically shut off
when daylight is present and satisfies the
lighting needs.

3. Controls that override automatic shut-off
actions shall not be allowed unless the
override automatically returns automatic
control to its normal operation within 24
hours
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Gil Rossmiller

4610 S Ulster, Suite 150
Denver, CO 80237

Ph. 303-400-6564
Fax 303-693-0630

www.shumscoda.com
gil.rossmiller@shumscoda.com
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