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Topics

What is the purpose of the Energy Code?

* Overview of the 2015 MN Residential Energy Code sections

* What are the building’s energy systems?

* What s required for a plan review?

* Field inspections: What to look for and when

* Questions?
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Presentation

Things to note:

* Slides may not include the entire code section or all exceptions. Always defer to the actual code
text.

* |Images in the presentation are intended to convey a point and may not necessarily represent
compliance with the code.

* Always defer to the Building Official of the local Authority Having Jurisdiction for help with
interpretation.

* Thisis not an exhaustive review of the MN Residential Energy Code in its entirety.

3/15/2022



Energy Code: Purpose & Intent

MINNESOTA

— = - ¥ J -
ENERGY CODE

with ANSI/ASHRAE/IES STANDARD 90/1=2016

DEPARTMENT OF
LABOR AND INDUSTRY



Purpose of the Energy Code - ICC

* 2018 IECC (RE) Scope & General Requirements:

R101.3 Intent. This code shall regulate the design and construction of buildings
for the effective use and conservation of energy over the useful life of each
building. This code is intended to provide flexibility to permit the use of
innovative approaches and techniques to achieve this objective. This code is not
intended to abridge safety, health or environmental requirements contained in
other applicable codes or ordinances.
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Purpose of the Energy Code - MN

* 2015 MN Residential Energy Code 1322.0015 Administration &
Purpose:

Subp. 2. Purpose. The purpose of this chapter is to establish a minimum code
of standards for the construction, reconstruction, alteration, and repair of
residential buildings governing matters including design and construction
standards regarding heat loss control, illumination, and climate control,
pursuant to Minnesota Statutes, Sections 326B.101, 326B.106, and 326B.13.
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Purpose of the Energy Code

* This will impact:
* The durability of the building (moisture issues).
* Health of occupants (air quality).

* Operational cost savings over the life of the building.
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Purpose of the Energy Code

e Structural vs Energy?

* Energy always yields to structural requirements if you can't get both.

W VS. o
M
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MN Energy Code

MN Energy Code — Residential and Commercial provisions.

* Residential Energy Code - rule chapter 1322. E,..“E"G“""‘
* Based on the 2012 IECC with MN amendments.

* Pages R1 — R44 (front of green book)




MN Energy Code

MN Energy Code — Residential and Commercial provisions.

« Commercial Energy Code - rule chapter 1323. ENERGYCODE
* Based (mostly) on the 2018 IECC with MN amendments.
* Pages C1 - C122 (middle of green book)

* 6 chapters.

Except Low-Rise
Residential Buildings
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MR 1322.0010 Subp. 2

TZTZTZTZTTZZ

Subp. 2. Mandatory chapters. Chapters 2(RE) to 5(RE) of
the Residential Provisions of the 2012 IECC shall be admin-
istered by any municipality that has adopted the Minnesota
State Building Code. except as qualified by applicable provi-
sions in Minnesota Rules, Chapter 1300, and as amended by
this chapter.

3/15/2022
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MR 1322.0100 Subp. 1 & 2

Subpart 1. Administration. In addition to the application of
Minnesota Rules, Chapter 1300, the administrative require-

ments 1n this part shall apply.

Z2ZxTZX

/

tial Provisions of the 2012 IECC.

fEZ=Z=Z=Z

Subp. 2. Scope. This code applies to residential buildings and
associated systems and equipment as defined in the Residen-

3/15/2022
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Scoping

* RE Chapter 2, Definitions:

RESIDENTIAL BUILDING. For this code, includes
detached one- and two-family dwellings and multiple single-
family dwellings (townhouses) as well as Group R-2, R-3 and
R-4 buildings three stories or less in height above grade plane.

good-apartment-building/




MR 1322.0100 Subp. 3A

Subp. 3. Applicability.

A. Additions, alterations, renovations, or repairs. Addi-
tions, alterations, renovations, or repairs to an existing
building. building system. or portion of a building shall

—~  conform to the provisions of this code as they relate to
new construction without requiring the unaltered por-
tion of the existing building or building system to com-
ply with this code. Additions, alterations, renovations,
or repairs shall not create an unsafe or hazardous condi-
tion or overload existing building systems. An addition
shall comply with this code if the addition alone com-
plies or if the existing building and addition comply
with this code as a single building. Attic insulation
shall not be installed unless accessible attic bypasses
have been sealed. An attic bypass is any air passageway
between a conditioned space and an unconditioned
attic.
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* MN Rules 1322.0100 Subp. 3 A.

-

* Exceptions...
= T

= Exceptions: The following are excepted from this
part provided the energy use of the building is not
increased:

E

Storm windows installed over existing win-
dows.

. Glass only replacements in an existing sash

and frame.

. Existing ceiling. wall. or floor -cavities

exposed during construction provided that
these cavities are filled with insulation.

. Construction where the existing roof. wall. or

floor cavity is not exposed.

. Reroofing and residing.

Applicability - Exceptions

. Replacement of existing doors that separate

conditioned space from the exterior do not
require the installation of a vestibule or
revolving door: provided that an existing ves-
tibule that separates a conditioned space from
the exterior shall not be removed.

. Alterations that replace less than 50 percent of {85

the luminaires in a space. provided that the |
alterations do not increase the installed inte- |
rior lighting power.

. Alterations that replace only the bulb and bal-

last within the existing luminaires in a space,
provided that the alteration does not increase
the installed interior lighting power.

. Insulation R-value, air barmrier, and vapor

retarder requirements are not applicable to
existing foundations. crawl space walls. and
basements in existing dwellings or dwelling
units when the alteration or repair requires a
permit if the original dwelling or dwelling unit
permit was issued before June 1. 20009.




MR 1322.0100 Subp. 3B, C, D

B. Low energy buildings. The following buildings. or
portions thereof. separated from the remainder of the
building by building thermal envelope assemblies com-
plying with this code are exempt from the building
thermal envelope provisions of this code:

(1) those with a peak design rate of energy usage less
than 3.4 Btwh - ft* (10.7 W/m?) or 1.0 watt/ft’
(10.7 W/m?) of floor area for space conditioning
purposes: and

(2) those that do not contain conditioned space.

ZEZTZTZTZZTZTZZZTZ=Z=Z
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* MN Residential Energy Code

* Prescriptive — R402 & R403

e R-value
e U-Factor Alternative

e Total UA Alternative

* Simulated Performance Alternative (Performance) — R405
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* MN Residential Energy Code

* Prescriptive

e R-value
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Prescriptive Path — R-value

TABLE R402.1.1
INSULATION ANDFENESTRATION REQUIREMENTS BY COMPONENT®

CLIMATE | FENESTRATION | SKYLIGHT® GLAZED CEILING | WOOD MASS FLOOR | BASEMENT®'| SLAB? | CRAWL
ZONE U-FACTOR" U-FACTOR | FENESTRATION | R-VALUE | FRAME WALL R-VALUE WALL R-VALUE | SPACE"'
SHGC"*® WALL R-VALUE"#" R-VALUE & DEPTH| WALL
R-VALUE' R-VALUE
6 0.32 0.55 NR 49 |20.13+5| 1520 | 30 15 NPSIRE
7 032 055 NR 49 21 19/21 38° 15 S s

For SI: 1 foot = 304.8 mm.
a. R-values are mmimums. U-factors and SHGC are maximums. When insulation is installed in a cavity that is less than the label or design thickness of the
mnsulation, the installed R-value of the insulation shall not be less than the R-value specified in the table.
. The fenestration U-factor column excludes skylights. The SHGC column applies to all glazed fenestration.
See Section R402.2.8.
. Insulation R-values for heated slabs shall be installed to the depth indicated or to the top of the footing. whichever is less,
Or insulation sufficient to fill the framing cavity. R-19 minimum.
First value is cavity insulation. second is continuous insulation or insulated siding. so *13+5” means R-13 cavity insulation plus R-5 continuous insulation or
insulated siding. If structural sheathing covers 40 percent or less of the exterior. continuous insulation R-value shall be permitted to be reduced by no more
than R-3 in the locations where structural sheathing is used to maintain a consistent total sheathing thickness.
. The second R-value applies when more than half the insulation is on the interior of the mass wall.
. When using log-type construction for thermal mass walls the following applies:
(1)a minimum of a 7-inch diameter log shall be used: and

o oo o

L=

o
=7

(2)the U-value of fenestration products shall be 0.29 overall on average or better.
1. See Section 402.2.8. A minimum R-19 cavity insulation is required in wood foundation walls.
J. Roof/ceiling assemblies shall have a minimum 6-inch energy heel.




Prescriptive Path — R-value

TABLE R402.1.1
INSULATION ANDFENESTRATION REQUIREMENTS BY COMPONENT®
CLIMATE | FENESTRATION | SKYLIGHT® GLAZED CEILING WOOD MASS FLOOR | BASEMENT®! SLAB? CRAWL
ZONE U-FACTOR"? U-FACTOR | FENESTRATION | R-VALUE FRAME WALL R-VALUE WALL R-VALUE | SPACE®'
SHGCP® WALL R-VALUE"#" R-VALUE & DEPTH WALL

R-VALUE' R-VALUE

6 0.32 0.55 NR 49 |20.13+5 | 1570 30¢ 15 %lg'ﬂ 15

7 032 0.55 NR 49 21 10/21 38° 15 :% 15

R402.1.2 R-value computation. Insulation material used
in layers. such as framing cavity insulation and insulating
sheathing, shall be summed to compute the component R-
value. The manufacturer’s settled R-value shall be used
for blown insulation. Computed R-values shall not include
an R-value for other building materials or air films.
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* MN Residential Energy Code

* Prescriptive

e U-Factor Alternative — R402.1.3

3/15/2022 25



Prescriptive Path — U-Factor Alternative

R402.1.3 U-factor alternative. An assembly with a U-
factor equal to or less than that specified in Table

R402.1.3 shall be permitted as an alternative to the R-
value in Table R402.1.1.

TABLE R402.1.3
EQUIVALENT U-FACTORS®

CLIMATE FENESTRATION | SKYLIGHT CEILING ;R:S_E MASSWALL | FLOOR BA&&"_ENT spggévv&u
b
ZONE U-FACTOR UFACTOR | UFACTOR | |, Factor | U-FACTOR® | U-FACTOR iR B

6 0.32 0.
7 and 8 0.32 0.

a. Nonfenestration U-factors shall be obtained from measurement. calculation or an approved source.

b. When more than half the insulation is on the interior, the mass wall U-factors shall be a maximum of 0.17 in Climate Zone 1. 0.14 in Climate Zone 2., 0.12 in
Climate Zone 3. 0.087 in Climate Zone 4 except Marine, 0.065 in Climate Zone 5 and Marine 4, and 0.057 in Climate Zones 6 through 8.

c. Basement wall U-factor of 0.360 in warm-humid locations as defined by Figure R301.1 and Table R301.1.

h
h

0.026 0.048 0.060 0.033 0.050
0.026 0.048 0.057 0.028 0.050

|
(=] )
|
|

h
N




* MN Residential Energy Code

* Prescriptive

* Total UA Alternative — R402.1.4

3/15/2022

https://freedomspeaker.com/contemplation/which-bad-option-is-the-best/

27



Prescriptive Path — Total UA Alternative

R402.1.4 Total UA alternative. If the total building ther-
mal envelope UA (sum of U-factor times assembly area) 1s
less than or equal to the total UA resulting from using the
U-factors in Table R402.1.3 (multiplied by the same
assembly area as in the proposed building). the building
shall be considered in compliance with Table R402.1.1.
The UA calculation shall be done using a method consis-
tent with the ASHRAE Handbook of Fundamentals and
shall include the thermal bridging effects of framing mate-
rials. The SHGC requirements shall be met in addition to
UA compliance.

3/15/2022 28



* MN Residential Energy Code

* Simulated Performance Alternative (Performance) — R405

3/15/2022

Sections unamended from 2012 IECC.

Must still meet all other provisions marked as “Mandatory”.

Comparison to a standard reference design.

Computer software.

Allows greater flexibility for the design — looks at all R-Values and U-Factors.

Credit for orientation, building & duct tightness, exterior shading, thermal mass, solar heat gain
coefficients (Low E windows), etc.

29



Energy Systems

What are the Building’s “Energy” Systems?
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Energy Systems

Building Envelope
R402

3/15/2022 31



Energy Systems

Building Envelope Mechanical Systems

R402 R403 & R403.5
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Energy Systems

Building Envelope Mechanical Systems Service Water Heating

R402 R403 & R403.5 R403.3 & R403.4
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Energy Systems

Building Envelope Mechanical Systems Service Water Heating Electrical Systems

R402 R403 & R403.5 R403.3 & R403.4 R404
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Attics/Flat Ceilings

Windows

Exterior—ge\
Basement i
Walls \ 6

Under Floor

Building Envelope

Cathedral

Ceilings \ Windows

Doors

| . ==  Pxterior
‘ : B e Walls

Ductwork

——— ~Basement
Walls

J
«

InteriorWalls/ Crawl Space Walls
Noise Control

https://lynchinsulation.com/services/why-insulate/

35
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Building Envelope

- Exterior walls, including the rim joist area.
(Regarding insulation, consider the rim joist area a short wall.)

Attics/Flat Ceilings Cathedral
Sk Celings \ Windows

Doors

( EH = ! [— — == [Exterior
I ‘ -1 | TN F ! Walls

Windows

Ductwork

Basement
Walls

Exterior.
Basement S )
Walls \ B

Under Floor
InteriorWalls/ Crawl Space Walls

3/15/2022 Noise Control



Ceiling/attic areas.
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Building Envelope

Attics/Flat Ceilings Cathedral
Sk Celings \ Windows

Doors

( EH = ! [— — == [Exterior
I ‘ -1 | TN F ! Walls

Windows

Ductwork

Exterior. \ Basement
Basement_Y X Walls
Walls \ B
Under Floor
InteriorWalls/ Crawl Spac:eWaIIs37
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Vented attic assembly

Roof insulation ——

) . Continuous ridge
Insulation wind baffle ventilation ———
2" minimum space ——

Water protection

membrane — _‘\\ - . — T . | [l
: T l' I| | ' ||III \ l’
= : II/'“T/ Ml'nll\Tll\' 'f'll"]_

....... e e N e ™ e P O
- — e
= e ’-'"'-"'-'1 t
]

‘ "‘4 — Gypsum board with vapor
:ﬂ, semi-permeable (latex) paint
:S:;;gmun:}s ﬁ — Consider increasing depth of
e b insulation by using deeper
L trusses or oversized (longer)
Vinyl or L — trusses
aluminum siding ——— ,{ Caulking or sealant
Rigid insulation ‘".'_% < Gypsum board with permeable
(taped or sealed joints) v (latex) paint

Unfaced cavity insulation,
cellulose or low-density
spray-applied foam
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Vented attic assembly

Root insulation
Continuous ridge
2" minimum space E
— "--ﬂ.r-
—
Water protection lic ventilation
membrane o — = -

e —
h Gypsum board with vapor
) ,'-4 semi-permeable (latex) paint

mz:ﬁ:m L — Consider increasing depth of
e insulation by using deeper
= trusses or oversized (longer)

Vinyl or }=__"-‘: trusses

aluminum siding ——— += Caulking or sealant

Rigid insulation '-,. < Gypsum board with permeable

(taped or sealed joints) =2 (1atex) paint

Unfaced cavity insulation,
cellulose or low-density
spray-applied foam

Unvented attic and unvented rafter
assemblies - “Hot Roof”




Building Envelope

- Floor area over an unconditioned space (Ex. cantilever, bonus room).
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Your Upstairs Rooms

Baseplate sealed
to subfloor

e T
-~
e |

\/| |Insulation in permanent | \/
/\[| contact with subfloor L[/

vk

Blocking between joigfs,
sealed at perirp€nter




Building Envelope

- Basement floor, or slab of a slab-on-grade system.
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Different Types of Slab-on-Grade Floors

(6 in. per 1ﬂftl.}l~\‘- l A

ML S DGO e

Exterior siding 41., 4l Interior finish material

=
Rigid insulation used as Insulation in 2 x4 wall
sheathing aligns with /-—/f/ & lab
foundation insulation n. conarete s|

with optional

Pressure treated sill w. w. mesh
plate over termite shield Vapor
and sill seal retarder
Flashing—_ Rigid insulaton
Protection board ~——__ (optional),
orcoating —_— ~ e
Ground slopes aw:
from wall at 5% i i::

Rhl:l Insullﬂun may
extend horizontally
Into the soil, sloping
away from slab edge

Reinforcing

AR B PLECR R e

Figure 4-9: Slab-on-Grade with
Integral Grade Beam (Exterior Insulation)

A

[ R R F
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MRC R403.3 & Table R403.3(1)

R403.3 Frost-protected shallow foundations. For buildings
where the monthly mean temperature of the building is main-
tained at not less than 64°F (18°C), footings are not required
to extend below the frost line where protected from frost by
insulation in accordance with Figure R403.3(1) and Table
R403.3(1). Foundations protected from frost in accordance
with Figure R403.3(1) and Table R403.3(1) shall not be used
for unheated spaces such as porches, utility rooms. garages
and carports, and shall not be attached to basements or crawl
spaces that are not maintained at a minimum monthly mean
temperature of 64°F (18°C).

Materials used below grade for the purpose of insulating
footings against frost shall be /labeled as complying with
ASTM C578.
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Frost-Protected Shallow Foundation systems

See Table R 403.3(1) of the MRC and footnotes
for minimum insulation location and thickness.

/7 Horzontal insulation

Foundation perimeter




MRC R403.3 & Table R403.3(1)

TABLE R403.3(1)
MINIMUM FOOTING DEPTH AND INSULATION REQUIREMENTS FOR FROST-PROTECTED FOOTINGS IN HEATED BUILDINGS®

AIR FREEZING | MINIMUM FOOTING VERTICAL HORIZONTAL INSULATION HORIZONTAL INSULATION DIMENSIONS
INDEX DEPTH, D INSULATION R-VALUE®>* PER FIGURE R403.3(1) (inches)
(°F-days)® (inches) R-VALUE®* Along walls At corners A B c
1.500 or less 12 4.5 Not required Not required Not required Not required Not required
2.000 14 5.6 Not requured Not required Not required Not required Not required
2.500 16 6.7 1.7 49 12 24 40
3.000 16 7.8 6.5 8.6 12 24 40
3.500 16 9.0 8.0 11.2 24 30 60
4.000 16 10.1 10.5 13.1 24 36 60

For SI: 1 inch = 25.4 mm, °C = [(°F) - 32]/1.8.

a. Insulation requirements are for protection against frost damage in heated buildings. Greater values could be required to meet energy conservation standards.

b. See Figure R403.3(2) or Table R403.3(2) for Air Freezing Index values.

¢. Insulation materials shall provide the stated minimum R-values under long-term exposure to moist. below-ground conditions in freezing climates. The
tollowing R-values shall be used to determine insulation thicknesses required for this application: Type II expanded polystyrene (EPS)-3.2 R per inch for
vertical insulation and 2.6 R per inch for horizontal insulation: Type IX expanded polystyrene (EPS)-3.4 R per inch for vertical insulation and 2.8 R per inch

for horizontal insulation: Types IV. V. VL. VIL. and X extruded polystyrene (XPS)-4.5 R per inch for vertical insulation and 4.0 R per inch for horizontal
msulation.

d. Vertical insulation shall be expanded polystyrene insulation or extruded polystyrene insulation.
e. Horizontal insulation shall be expanded polystyrene insulation or extruded polystyrene insulation.

o7 IJ7ZUZZ =7




MRE R402.2.9 & Table R402.1.1

R402.2.9 Slab-on-grade floors. Slab-on-grade floors with
a floor surface less than 12 inches (305 mm) below grade
shall be msulated in accordance with Table R402.1.1. The
msulation 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 pro-
vided in Table R402.1.1 by any combination of vertical
msulation, insulation extending under the slab or insula-
tion extending out from the building. Insulation extending
away from the building shall be protected by pavement or
by a minimum of 10 inches (254 mm) 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 (0.79 rad) angle away from the exterior wall.
Slab-edge insulation is not required in jurisdictions desig-
nated by the code official as having a very heavy termite
infestation.
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MRE R402.2.9 & Table R402.1.1

TABLE R402.1.1
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT?

CLIMATE | FENESTRATION | SKYLIGHT® GLAZED CEILING' | wooOD MASS FLOOR | BASEMENT>'| sSLABY | CRAWL
ZONE U-FACTOR® | U-FACTOR | FENESTRATION | R-VALUE | FRAME WALL R-VALUE WALL R-VALUE | SPACE®'
SHGCP* WALL | R-VALUE'sh R-VALUE |& DEPTH| WALL
R-VALUE' R-VALUE
6 0.32 0.55 NR 49 20, 13+5 15/20 30 15 2l§)‘ﬁ 15
, : . 10,
7 0.32 0.55 NR 49 21 19/21 38 15 s ft 15

For SI: 1 foot=304.8 mm.

a. R-values are mimimums. U-factors and SHGC are maximums. When mnsulation 1s installed 1n a cavity that 1s less than the label or design thickness of the
msulation, the installed R-value of the insulation shall not be less than the R-value specified in the table.

. The fenestration U-factor column excludes skylights. The SHGC column applies to all glazed fenestration.
. See Section R402.2.8.
. Insulation R-values for heated slabs shall be mstalled to the depth indicated or to the top of the footing, whichever 1s less.
. Or msulation sufficient to fill the framing cavity. R-19 minimum.
First value 1s cavity insulation. second is continuous insulation or insulated siding, so “13+5” means R-13 cavity insulation plus R-5 continuous insulation or
mnsulated siding. If structural sheathing covers 40 percent or less of the exterior, continuous insulation R-value shall be permitted to be reduced by no more
than R-3 m the locations where structural sheathing 1s used to maintain a consistent total sheathing thickness.
g. The second R-value applies when more than half the insulation 1s on the interior of the mass wall.
h. When using log-type construction for thermal mass walls the following applies:
(1)a minimum of a 7-inch diameter log shall be used: and
(2)the U-value of fenestration products shall be 0.29 overall on average or better.
1. See Section 402.2.8. A mmimum R-19 cavity msulation 1s required in wood foundation walls.
j. Roof/ceiling assemblies shall have a minimum 6-inch energy heel.

0 Qo o
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MRE vs. MRC

TABLE R402.1.1 N

INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT? "

~ . M

CLIMATE | FENESTRATION | SKYLIGHT® GLAZED CEILING WOOoD MASS FLOOR BASEMENT®' sLABY CRAWL. N
ZONE U-FACTORb U-FACTOR | FENESTRATION | R-VALUE FRAME WALL R-VALUE WALL R-VALUE | SPACE®' :\':
SHGCP* WALL | R-VALUE'®" R-VALUE |&DEPTH| WALL | »

N

6 0.32 0.55 NR 49 |20 13+5| 1570 30° 15 o 15 "
35 ft N

N

. i 10, M

7 0.32 0.5 NR 49 21 19/21 38 15 15 "
Sft M

N

TABLE R403.3(1)
MINIMUM FOOTING DEPTH AND INSULATION REQUIREMENTS FOR FROST-PROTECTED FOOTINGS IN HEATED BUILDINGS®

AIR FREEZING | MINIMUM FOOTING VERTICAL HORIZONTAL INSULATION HORIZONTAL INSULATION DIMENSIONS
INDEX DEPTH, D INSULATION R-VALUE®* PER FIGURE R403.3(1) (inches)
(°F-days)® (inches) R-VALUE®“ Along walls At corners A B c
1.500 or less 12 4.5 Not required Not required Not required Not required Not required
2.000 14 5.6 Not required Not required Not required Not required Not required
2.500 16 6.7 1.7 49 12 24 40
3.000 16 7.8 6.5 8.6 12 24 40
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Building Envelope

- Foundation walls.
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Building Envelope

- Exterior walls, including the rim joist area.

- Ceiling/attic areas.

- Floor area over an unconditioned space (Ex. cantilever, bonus room).
- Basement floor or slab of a slab-on-grade system.

- Foundation walls. |
- Vapor Retarder.

| ’;"..
I||f?‘
3/15/2022 https://www.owenscorning.com/en us/insulation/products/png fiberglas kraft faced r13




Building Envelope

- Exterior walls, including the rim joist area.
- Ceiling/attic areas.

- Floor area over an unconditioned space (Ex. cantilever, bonus room).
- Basement floor or slab of a slab-on-grade system.

- Foundation walls.
- Vapor Retarder.

- Air Barrier.
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Vapor Retarder vs. Air Barrier

* A vapor barrier retarder
does not provide a seal of
the building components.

https://www.jlconline.com/how to/insulation/q a installing faced batts o
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Vapor Retarder vs. Air Barrier

* An air barrier provides a
seal of the building
components

3/15/2022



Vapor Retarder — RB Definitions

* VAPOR RETARDER CLASS. (located in Residential Building Code definitions) A measure
of the ability of a material or assembly to limit the amount of moisture
that passes through that material or assembly. Vapor retarder class shall
be defined using the desiccant method with Procedure A of ASTM E 96 as
follows:

3/15/2022 MRC Section R202



Vapor Retarder — RB Definitions

* VAPOR RETARDER CLASS. (located in Residential Building Code definitions) A measure
of the ability of a material or assembly to limit the amount of moisture
that passes through that material or assembly. Vapor retarder class shall
be defined using the desiccant method with Procedure A of ASTM E 96 as
follows:

 Classl: £0.1 perm rating
 Classll: >0.1to< 1.0 perm rating

 Classlll: >1.0to <10 perm rating

3/15/2022 MRC Section R202



Vapor Retarder

* The vapor retarder class shall be based on the manufacturer’s certified
testing or a tested assembly.

3/15/2022 MRC Section R702.7.2 58



Vapor Retarder

* The following shall be deemed to meet the class specified:
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Vapor Retarder

* The following shall be deemed to meet the class specified:

* Class |: Sheet polyethylene, unperforated aluminum foil.

3/15/2022 MRC Section R702.7.2



Vapor Retarder

* The following shall be deemed to meet the class specified:

e Class ll: Kraft-faced fiberglass batt. (Does not mean it is an air barrier)

3/15/2022 MRC Section R702.7.2



Vapor Retarder

* The following shall be deemed to meet the class specified:

e C(Class lll: Latex or enamel paint.
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Vapor Retarder — MRC R702.7

R702.7 Vapor retarders. A class I or II vapor retarder 1s
required on the interior side of frame walls in Climate Zones
6 and 7. Class II vapor retarders are permitted only when
specified on the construction documents.
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Paint as a Vapor Retarder — When?

TABLE R702.7.1
CLASS Il VAPOR RETARDERS

CLIMATE
ZONE

CLASS Ill VAPOR RETARDERS PERMITTED FOR:*

R702.7.1 Class III vapor retarders. Class III vapor
retarders shall be permitted where any one of the condi-
tions 1n Table R702.7.1 1s met.

3/15/2022

Vented cladding over wood structural panels.

Vented cladding over fiberboard.

Ma_rlme Vented cladding over gypsum.
Continuous nsulation with R-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.

Continuous insulation with R-value > 5 over 2 x 4 wall.
Contmuous msulation with R-value > 7.5 over 2 x 6 wall.
Vented cladding over fiberboard.

6 Vented cladding over gypsum.

’ Contmuous msulation with R-value > 7.5 over 2 x 4 wall.
Contmuous insulation with R-value > 11.25 over 2 x 6 wall.
Continuous insulation with R-value > 10 over 2 x 4 wall.

7 and 8

Continuous insulation with R-value > 135 over 2 x 6 wall.

For SI: 1 pound per cubic foot = 16 kg/m’.

a. Spray foam with a maximum permeance of 1.5 perms at the installed
thickness, applied to the imterior cavity side of wood structural panels,
tiberboard. insulating sheathing or gypsum is deemed to meet the
continuous insulation requirement where the spray foam R-value meets or
exceeds the specified continuous sulation R-value.




Paint as a Vapor Retarder - Challenges

* How to verify the coverage and application?

* If you do not use a Class | vapor retarder (for example, 3 mil poly), what is
the air barrier?

3/15/2022 MRC Section R702.7 65



Paint as a Vapor Retarder - Challenges

* |f the house is in Climate Zone 6, and

TABLE R702.7.1

continuous insulation is NOT used, CLASS Ill VAPOR RETARDERS
how does this affect our wall \ el CLASS Il VAPOR RETARDERS PERMITTED FOR:"
bracing? ~ Vented cladding over fiberboard.
J[ Vented cladding over gypsum.
* Cha”enges Working with R-7.5+ ° ?nmmuom insulation with R-value > 7.5 over 2 » 4 wall.
continuous insulation? Continuous insulation with R-value > 11.25 over 2 * 6 wall.
_ | Continuous msulation with R-value > 10 over 2 x 4 wall.
* Spray foam is an option (footnote a.) Fand® Continuous 1nsulation with R-value > 15 over 2 * 6 wall.

For SI: 1 pound per cubic foot = 16 kg/m’.

a. Spray foam with a maximum permeance of 1.5 perms at the installed
thickness, applied to the mterior cavity side of wood structural panels,
fiberboard. insulating sheathing or gypsum is deemed to meet the
continuous insulation requirement where the spray foam R-value meets or
exceeds the specified continuous msulation R-value.
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Paint as a Vapor Retarder - Challenges

 What is required for vented cladding?

R702.7.3 Minimum clear airspaces and vented open-
ings for vented cladding. For the purposes of this section,
vented cladding shall include the following minimum
clear airspaces. Other openings with the equivalent vent

area shall be permitted.

1. Vinyl polypropylene or horizontal aluminum siding
applied over a weather-resistive barrier as specified in
Table R703.3(1).

. Brick veneer with a clear airspace as specified in
Table R703.8.4.

3. Other approved vented claddings.

o
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Air Barrier — RE Definitions

* AIR BARRIER. Material(s) assembled and joined together to provide a
barrier to air leakage through the building envelope.
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TABLE R402.4.1.1
AIR BARRIER AND INSULATION INSTALLATION

COMPONENT

CRITERIA®

Air barrier and thermal barrier

A continuous air barrier shall be installed in the building envelope.
Exterior thermal envelope contains a continuous air barrier.
Breaks or joints in the air barrier shall be sealed.

Aur-permeable 1nsulation shall not be used as a sealing material.

The air barrier in any dropped ceiling/soffit shall be aligned with the insulation and any gaps in the air bar-

Ceiling/attic rier sealed.
Access openings, drop down stair or knee wall doors to unconditioned attic spaces shall be sealed.
Cormers and headers shall be insulated and the junction of the foundation and sill plate shall be sealed.
The junction of the top plate and top of exterior walls shall be sealed.

Walls Exterior thermal envelope msulation for framed walls shall be installed in substantial contact and continu-

ous alignment with the air barrier.
Knee walls shall be sealed.

Windows, skylights and doors

The space between window/door jambs and framing and skylights and framing shall be sealed.

Rim joists Rim joists shall be insulated and include the air barrier.

Floors - s = : . :

. : . Insulation shall be installed to maintain permanent contact with underside of subfloor decking.
g’:{;l’-‘;:lzigbg;:;sg;m o The air barrier shall be installed at any exposed edge of msulation.

Crawl space walls

Where provided mn lieu of floor msulation, nsulation shall be permanently attached to the crawlspace walls.
Exposed earth in unvented crawl spaces shall be covered with a Class I vapor retarder with overlapping
joints taped.

Shafts, penetrations

Duct shafts, utility penetrations, and flue shafts opening to exterior or unconditioned space shall be sealed.

Narrow cavities

Batts in narrow cavities shall be cut to fit, or narrow cavities shall be filled by insulation that on installation
readily conforms to the available cavity space.

Garage separation

Aur sealing shall be provided between the garage and conditioned spaces.

Recessed lighting

Recessed light fixtures installed in the building thermal envelope shall be air tight, IC rated, and sealed to
the drywall.

Plumbing and wiring

Batt insulation shall be cut neatly to fit around wiring and plumbing in exterior walls, or msulation that on
installation readily conforms to available space shall extend behind piping and wiring.

Shower/tub on exterior wall

Exterior walls adjacent to showers and tubs shall be msulated and the air barrier installed separating them
from the showers and tubs.

Electrical/phone box on extenior
walls

The air barrier shall be mstalled behind electrical or communication boxes or air sealed boxes shall be
installed.

HVAC register boots

HVAC register boots that penetrate building thermal envelope shall be sealed to the subfloor or drywall.

Fireplace

An air barrier shall be installed on fireplace walls. Fireplaces shall have gasketed doors.

a. In addition, mnspection of log walls shall be 1 accordance with the provisions of ICC-400.
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Sealed:

To close or make secure against access,
leakage, or passage by a fastening or
coating.

TABLE R402.4.1.1

AIR BARRIER AND INSULATION INSTALLATION

COMPONENT

CRITERIA®

Adr barrier and thermal barrier

A continuous air barrier shall be installed in the bullding envelope.
Exterior thermal envelope contains a continuous air barrier.
Breaks or joints in the air barrier shall be sealed.

Alr-permeable insulation shall not be used as a sealing material.

The air barrier in any dropped ceiling/soffit shall be aligned with the insulation and any
gaps in the alr barrier sealed.

T Access openings, drop down stair or knee wall doors to unconditioned attic spaces shall
he sealed.
Corpers and headers shall be insulated and the junction of the foundation and sill plate
shall be sealed.

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

Exterior thermal envelope insulation for framed walls shall be installed in substantial
contact and continuous alignment with the air barrier,
Knee walls shall be sealed.

‘Windows, skylights and doors

The space between window/door jambs and framing and skylights and framing shall be

sealed.

Rim joists

Rim joists shall be insulated and include the alr barrier,

Floors
{Including above-garage and cantilevered floors)

Insulation shall be installed to maintain permanent contact with underside of subfloor
decking.
The air barrier shall be installed at any exposed edge of insulation.

Crawl space walls

Where provided in lieu of floor insulation, insulation shall be permanently attached to
the crawlspace walls.

Exposed earth in unvented crawl spaces shall be covered with a Class [ vapor retarder
with overlapping joints taped.

Shafis, penetrations

Duct shafts, utility penetrations, and flue shafts opening to exterior or unconditioned
space shall be sealed.

Marrow cavities

Batts in maarrow cavities shall be cut to fit, or narrow cavities shall be filled by insulation
that on installation readily conforms to the available cavity space.

Garage separatlon

Air sealing shall be provided between the garage and conditioned spaces.

Recessed Hghting

Recessed light Fixtures installed in the building thermal envelope shall be air tght, IC
rated, and sealed to the drywall.

Flumbing and wirlng

Batt insulation shall be cut neatly to fit around wiring and plumbing in exterior walls, or
insulation that on installation readily conforms to available space shall extend behind
piping and wiring,

Shower/tub on exterior wall

Exterior walls adjacent to showers and tubs shall be insulated and the air barrier installed
separating them from the showers and tubs.

Electrical/phone box on exterior walls

The alr barrier shall be installed behind elecirical or communication boxes or air sealed
boxes shall be installed.

HVAC register boots

HVAC register boots that pepetrate bullding thermal envelope shall be sealed to the sub-
floor or drywall.

Fireplace

An air barrier shall be installed on fireplace walls. Fireplaces shall have gasketed doors.

& In addition, inspection of log walls shall be in accondance with the provisions of ICC-400.




Major Sources of Air Leaks

Floors,
walls and
ceilings

31%

o

S Windows




Air Barrier

* An air barrier may be a single material or a combination of materials
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Section RE402.4

R402.4 Air leakage (Mandatory). The building thermal
envelope shall be constructed to limit air leakage in accor-
dance with the requirements of Sections R402.4.1 through
R402.4.4.

R402.4.1 Building thermal envelope. The building
thermal envelope shall comply with Sections R402.4.1.1

I and R402.4.1.2. The sealing methods between dissimilar
materials shall allow for differential expansion and con-
traction.
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Air Leakage — Why Regulate?

* Reduce energy consumption due to air leakage.

—t
—
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Air Leakage — Why Regulate?

* Avoid moisture migration issues.

20 s
o /I1\\
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Air Leakage — Why Regulate?

* Avoid uncomfortable drafts caused by cold air leaking in from the outdoors.

20 fa) s
o /I1\\ * ok
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2015 MINNESOTA RESIDENTIAL ENERGY CODE

R402.3.4 Opaque door exemption. One side-hmged
opaque door assembly up to 24 square feet (222 m’) in
area 15 exempted from the U-factor requirement 1n Section
R402.1.1. This exemption shall not apply to the U-factor
altemative approach m Section R402.1.3 and the total UA
altemative in Section R402.1.4

R402.3.5 Sunroom U-factor. All sunrooms enclosing
condstioned space shall meet the fenestration requirements
of this code
Exception: For sumrooms with thermal isolation and
enclosing conditioned space. m Chmate Zones 4
through 8, the following exceptions to the fenestration
requurements of this code shall apply
1. The maximum fenestration U-factor shall be

0.45; and
2. The maximmm skylight U-factor shall be 0.70.
New fi the with

thermal isolation ﬁ:om condmomd space shall
meet the building thermal envelope requirements
of this code

R402.3.6 Replacement fenestration. Where some or all
of an existing fenestration unit 1s replaced with a new fen-
estration product, including sash and glazing. the replace-
ment fenestration wmt shall meet the applicable requure-
ments for U-factor and SHGC in Table R402.1.1

R402.4 Air leakage (Mandatory). The building thermal
envelope shall be constructed to limit air leakage in accor-
dance with the requirements of Sections R402 4.1 through
R402.44

R402.4.1 Building thermal envelope. The building
thermal envelope shall comply with Sections R402.4.1.1
and R402.4.1.2. The sealing methods between dissimilar
materials shall allow for differential expansion and con-
traction.

R402.4.1.1 Installation. The comp of the build-
ing thermal envelope as listed in Table R402.4.1.1 shall
be installed in accordance with the manufacturer’s
nstructions and the critena listed 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 venfy compliance.
R402.4.1.2 Testing. The building or dwelling un:t shall
be tested and venified as having an air leakage rate of
not exceeding 5 aur changes per hour in Climate Zones
1 and 2, and 3 air changes per hour in Climate Zones 3
through 8. Testing shall be conducted with a blower
door at a pressure of 0.2 inches wg (50 Pascals)
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
Testing shall be performed at any time after creation of
all penetrations of the building thermal envelope

During testing:

15/2(2Bxtenior windows and doors, fireplace and stove
/ 5/ 0 z s shall be closed. but not sealed. bevond the

mtended weatherstnppmng or other mfiltration
control measures;

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

3. Interior doors, if mnstalled at the time of the test,
shall be open:

4. Extenor doors for continuous ventilation systems
and heat recovery ventilators shall be closed and
sealed:

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

6. Supply and retum registers, if installed at the
tume of the test, shall be fully open.
R402.4.2 Fireplaces. New wood-burnng fireplaces shall
have tight-fittmg flue dampers and outdoor combustion
air.

R402.4.3 Fenestration air leakage. Windows, skylights
and sliding glass doors shall have an aw imnfiltration rate of
no more than 0.3 cfm per square foot (1.5 Lis’m®), and
swinging doors no more than 0.5 cfm per square foot (2.6
L/s/m’), when tested according to NFRC 400 or AAMA/
WDMA/CSA 101/15.2/A440 by an accredited, indepen-

dent laboratory and listed and ‘labeled by the manufac-

furer

Exception: Site-built windows, skylights and doors.

R402.44 Recessed lighting. Recessed lununawes
installed in the building thermal envelope shall be sealed
to limut awr leakage between conditioned and uncondi-
tioned spaces. All recessed lumunaires shall be IC-rated
and labeled as having an air leakage rate not more than 2.0
cfim (0.944 L’s) when tested in accordance with ASTM E
283 at a 1.57 psf (75 Pa) pressure differential. All recessed
lununaires shall be sealed with a gasket or caulk between
the housing and the intenor wall or ceiling covenng

R402.5 Maximum fenestration U-factor and SHGC (Man-
datory). The area-weighted average maximum fenestration
U-factor permitted using tradeoffs from Section R402.1.4 or
RA405 shall be 0.48 m Climate Zoges 4 and 5 and 0.40 1 Cli-
mate Zones 6 through 8 for vertical fenestration. and 0.75 i
Chimate Zones 4 through 8 for skylights. The area-weighted
average maximmm fenestrahon SHGC pernutted using
tradeoffs from Section R405 in Climate Zones 1 through 3
shall be 0.50

SECTION R403
SYSTEMS
R403.1 Controls (Mandatory). At least one thermostat shall
be provided for each separate heating and cooling system

R401.1.1 Programmable thermostat. Where the primary
heating system is a forced-air farnace, at least one thermo-
stat per dwelling unit shall be capable of controlling the
heating and cooling system on a daily schedule to main-
tam different temperature set points at different times of

Section RE402.4.1.2
Air Leakage (Mandatory)



R402.4 Air leakage (Mandatory). The building

2015 MINNESOTA RESIDENTIAL ENERGY CODE

R402.3.4 Opaque door exemption. One side-hmged
opaque door assembly up to 24 square feet (222 m’) in
area 15 exempted from the U-factor requirement 1n Section
R402.1.1. Thus exemption shall not apply to the U-factor
altemative approach m Section R402.1.3 and the total UA
altemative in Section R402.1.4

R402.3.5 Sunroom U-factor. All sunrooms enclosing
condstioned space shall meet the fenestration requirements
of this code

Exception: For sumrooms with thermal isolation and
enclosing conditioned space, in Climate Zones 4
through 8, the following exceptions to the fenestration
requurements of this code shall apply
1. The maximum fenestration U-factor shall be
0.45; and
2. The maximmm skylight U-factor shall be 0.70.
New fi the with
thermal isolation &om condmormd space shall
meet the building thermal envelope requirements
of this code
R402.3.6 Replacement fenestration. Where some or all
of an existing fenestration unit 1s replaced with a new fen-
estration product, including sash and glazing. the replace-
ment fenestration wmt shall meet the applicable requure-
ments for U-factor and SHGC in Table R402.1.1

mtended weatherstnppmng or other mfiltration
control measures;

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

3. Interior doors, if mnstalled at the time of the test,
shall be open:
4. Extenor doors for continuous ventilation sy/éms
and heat recovery ventilators shall be cje
sealed:

time of the test, shall be turnpd

6. Supply and retum
time of the test, sh

dingglass doors shall have an aw mﬁhnuon rate of
2 ﬂm:O3cfmpuaqnmfool(l§Lsm] and

rgmg doors no more than 0.5 cfm per square foot (2.6
“/m’), when tested according to NFRC 400 or AAMA/
WDMA/CSA 101/15.2/A440 by an accredited, indepen-
dent laboratory and listed and ‘labeled by the manufac-
furer

R402.4.1.2 Testing. The building or dwelling unit shall
be tested and verified as having an air leakage rate of
not exceeding 5-air-changes per-hour-in-Climate Zones
+-and2-and 3 air changes per hour in Climate Zones 3
through 8. 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 third party. A written report

envelope shall be constructed to limit air leakage in
dance with the requirements of Sections R402 4.1 s
R40244
R402.4.1 Building thermal envelope
I thermal envelope shall comply with
and R402.4.1.2. The sealing method

ough Exception: Site-built windows, skylights and doors.
R402.44 Recessed lighting. Recessed lununawes

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.

installed in the building thermal envelope shall be sealed
Ay to limit air leakage between conditioned and uncondi- ]

a-weighted average maximum fenestration
tted using tradeoffs from Section R402.1.4 or

ufed by the code official. an approved thurd party
fall inspect all components and venfy compliance.

R402.4.1.2 Testing. The building or dwelling unit shall
be tested and venified as having an aur leakage rate of
not exceeding 5 air changes per hour in Climate Zones
1 and 2, and 3 air changes per hour in Climate Zones 3
through 8. Testing shall be conducted with a blower

SECTION R403

SR | e v Section RE402.4.1.2
Air Leakage (Mandatory)

ons of the building thermal envelope.
During testing:

1. Exterior windows and doors, fireplace and stove
doors shall be closed. but not sealed. beyond the

hnung system is a forced-aw fumace, at least one thermo-
stat per duellmg unit shall be capable of controlling the
heating and cooling system on a daily schedule to main-
tam different temperature set points at different times of




Air Leakage Test

* Max 3 ACH in zones 6 & 7.

* Max 2.6 ACH if using R10 foundation
insulation exception.

3/15/2022 79



Energy Systems

Building Envelope Mechanical Systems

R402 R403 & R403.5
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Mechanical Systems

Heat loss.
Equipment sizing.

SRR PE

Mechanical ventilation.




Heat Loss

Sizing the Mechanical Equipment
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How is Heat Loss Calculated?

R403.5.17 Climatic design Conditions.

e ASHRAE Handbook of Fundamentals

e ACCA Manual J (Air Conditioning Contractors of America)

Residential Loat
oSk,
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Formula for Heat Loss

Q=UA(dT) is the general formula for heat loss.
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Q=UA(dT) is the general formula for heat loss.

* Q = Heat loss (what we are trying to define)
* Specifically, the Btu’s/Hour of heat loss.

e Btu = British Thermal Units.

* 1 Btu = amount of heat required to raise the temperature of one pound of water by one degree
Fahrenheit.
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What exactly is this equation? Why do we need to
understand it?

e U = U-factor of the assembly

* U-value (U-factor): a measure of the heat transmission through a building part (such as a wall or
window) or a given thickness of a material (such as insulation) with lower numbers indicating
better insulating properties. - Merriam Webster

* R-value: a measure of resistance to the flow of heat through a given thickness of a material (such
as insulation) with higher numbers indicating better insulating properties. - Merriam Webster
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What exactly is this equation?... And why do we need to
understand it?

* A =the Area of the assembly

* Length (width) of wall x height.
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What exactly is this equation?... And why do we need to
understand it?

* (dT) = Delta T (AT) or temperature difference

 Minimum outdoor design temperature plus the interior design temperature = AT

e 70 degree indoor & -20 degree outdoor = 90 degree AT.

 Said differently, there is a 90 degree temperature swing from -20 to 70.
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Simple heat loss calculation:

* Heat loss calculation for one wall.

* Then, adding a window to same wall.

Note the changes in heat loss due to the window.
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Example

Q = UA(dT) = heat load assessment = defines equipment
sizing.

10’

10’

* Example: Roomis 10’ x 10’ x 10’

* Using: 2x6 wall, fiberglass insulation, R-value ~R20.

* Convert: R-value (R20) to U-factor by dividing 1 by the R-value.

1
R—-Val

= U Factor =» % = 0.05 = The U-factor is 0.05
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Example —1 Wall

One wall only
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Example —1 Wall

* One wall that is 10’ tall and 10’ wide equals an Area (A) of 100 Sq. Ft
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Example —1 Wall

(U-factor of (Temperature
(Heat loss) assembly) (Area) delta)
e Btu’s per hour (Q) =0.05 ( U) X 100 Sq Ft. ( A) x 90 (dT)
I\ J

Y

N

Q—UA(dT)
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Example —1 Wall

* Btu’s per wall for design loads = 450 Btu’s heat loss

« Q = 0.05x 100 x 90
e Q =450
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Example —4 Walls

e 4 walls at 450 Btu’s each (4 x 450) = 1800 Btu’s of heat loss every
hour through the walls.

* Requires a heating appliance capable of supplying a minimum of
1,800 Btu’s per hour.

* Should we oversize?
e Up to 40% (Section 403.5.17 A.)

* More is not good.
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Example — 4 Walls + 1 Window

* Wall #4 was 100 Sq Ft at 0.05 U-Factor.

* Now, the wall is only 84 Sq Ft (100 — 16 Sq Ft window) at the .05 U-
Factor, plus add a 16 Sg Ft window at a 0.32 U-Factor.

e}
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Example —4 Walls + 1 Window

* Wall1=.05x 100 x 90 =450 Btu’s
 Wall 2 =.05x 100 x 90 = 450 Btu’s Windows can make a big overall difference
* Wall3=.05x100x90 =450 Btu’s
* Wall4=.05x84x90= 378 Btu’s
 Walls =1,728 Btu’s

e Add window in wall 4 =

.32x16 Sq Ft x 90 = 461 Btu's
* Total Btu’s heat loss = 2,189. Without the window, the total
Btu’s were 1800. The window adds 389 Btu’s of heat loss.
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Example - Floor

e Basement floor with areas of 66’ x 30’ and 14’ x 8’

* Remember the equation Q = UA(dT)

* The following are the given:
* R value of 2 for the basement floor.
e Under slab ground temperature of 55 degrees.

* Interior design temperature of 70 degrees.

* What is the total heat loss of the floor only?
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Example - Floor

Q= UA (dT)
* Figure out (U) and (dT)

* R2 basement floor, convert to U-factor.

. 1 1
R value _ 2

e U Factor = 0.5

* Under slab ground temperature of 55 degrees, interior design temperature of 70
degrees.

e Differenceis 70 — 55
e AT =15
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Example - Floor

* Floor area #1: * Floor Area #2:

. 66x30 = 1,980 SqFt « 14x8 =112 SqFt

* Total floorarea: 1,980 SqFt + 112 SqFt = 2,092 SqFt

* Floor area heat loss: Q=(U) 0.5x (A) 2,092 x (dT) 15 = 15,690 Btu’s
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Equipment Sizing

How is sizing determined?
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RE403.6 - Equipment Sizing

ACCA Manual ¥, Manual ‘S’

* RE403.5.17 A.

 (Residential heating and cooling) HVAC equipment shall be sized according to
ACCA Manual S or an equivalent method, based on the building’s heating and
cooling load calculations by using ASHRAE Handbook of Fundamentals or the

ACCA Manual J. ... MANUAL

* ACCA = Air Conditioning Contractors of America Residential Loat
_Calculation...= .
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RE403.6 - Equipment Sizing

ACCA Manual ¥, Manual ‘S’

* Manual J establishes the heating and cooling load calculations, and guides
HVAC designers to use ACCA Manual S to select equipment that is the right
size.

* Manual $ sets equipment sizing limits, as summarized in Table 1.

N Residential

Equipment Sclectinn
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ACCA Manual S = Sizing of Equipment

Manual 5 Equipment Selection Sizing Limitations

Equipment Stzing Limits Reference
Furnaces | M5 - 140 of total heating load scchon 2-2
Boilers %% - 140F%% of total heating lond Scetion -2
Aur condinioners | 15% of 1otal cooling load® Sechion J-4
Heat pumps 115%" or 125%" of total cooling load® Sechion 4-4
Supplemental heat (heal pumps )

s  Elecing Bascd on equipment balange point Section 4-8
*  Dual fuel [ - 14075 of total heating load sechon 6-%
Eme¢rgency Heat (heut pumps) Bascd on local codes Sechon 4-9
Mantad § Input for Design Air Flow (Manual 1)
Mode of Operation Requirement Reference
*  Heatng Temperature rise requirement Section 2-6
. Aar Now associated with the selected : <
#  Loolng spchion 3-1 1

SOUIpMEnl s capacily
" Heat pumges m a coaling dommant clumate are allowed 1o be §153% of the cooling load

" Heat paomps in o Seasing dominamt climate are allowed 10 be 125% of the cooling boad

*  The stze of the coolmg aquipment must be bised on the same temperiiure and humidity condmions
3/15/2022 that were nsed o calenlale the Mawmald J loadls
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* Why is proper sizing so important?
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Ventilation

Mechanical ventilation requirements in the Energy code
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1322.202

Definition of Mechanical Ventilation

e RE202 Definitions:

MECHANICAL VENTILATION. The mechanical process of
supplying conditioned or unconditioned air to, or removing
it from, any space.
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Why Ventilate?

* Homes are built tighter now. Need to address:

* Air quality concerns: stagnant air, viruses, mold, odors, synthetic materials off-gassing,
etc.

* Moisture management.

i S
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MN Mechanical Code

401.2.1 Ventilation in IRC buildings. Ventilation in
buildings constructed in accordance with the IRC shall
comply with Minnesota Rules. Chapter 1322.

401.2.2 Ventilation in Group R-2, R-3, and R-4 occu-
pancies three stories and less in height. Ventilation in MECHANICAL and|
Group R-2. R-3. and R-4 occupancies three stories and
less in height shall be provided with a balanced ventilation
system and shall comply with the fan efficacy require-
ments located in Minnesota Rules, Chapter 1322, and the
ventilation requirements in (1) Minnesota Rules, Chapter

322. or (2) ASHRAE 62.2 Ventilation and Acceptable
Indoor Air Quality in Residential Buildings.
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Balanced Ventilation

* R403.5 Mechanical ventilation (mandatory).

The building shall be provided with a balanced mechanical ventilation system that is +/-10
percent of the system’s design capacity and meets the requirements of Section R403.5.5,

which establishes the continuous and total mechanical ventilation requirements for
dwelling unit ventilation. ...

3/15/2022 110



Why Balanced?

* Provide acceptable indoor air quality.
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Why Balanced?

* Balancing the ventilation keeps more of a neutral pressure on the building
envelope, saving energy.
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Why Balanced?

* Evens out temperatures in the house for hot and cold spots.
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Quantity and Type of Ventilation

e Total Ventilation Rate:

* Shall provide sufficient outdoor air = total ventilation rate average, for each one-hour
period in accordance with Table R403.5.2 .

e Continuous Ventilation:

* A minimum of 50% of the total ventilation rate, but not less than 40 CFM, on a
continuous rate average for each one-hour period in accordance with Table R403.5.2 or
Equation 403.5.2
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Table R403.5.2 Total Ventilation Rate

TABLE R403.5.2

NUMBER OF BEDROOMS

1 2 3 4 5 6
Conditioned space” (in sq, t. Tc_otal.' T(_)tal.’ Tt_)tall Tc_)tall Tt?tall Tt?tall
Continuous Continuous Continuous Continuous Continuous Continuous
1000-1500 60/40 75/40 90/45 105/53 120/60 135/68
1501-2000 70/40 85/43 100/50 115/58 130/65 145/73
2001-2500 80/40 95/48 110/55 125/63 140/70 155/78
2501-3000 90/45 105/53 120/60 135/68 150/75 165/83
3001-3500 100/50 115/58 130/65 145/73 160/80 175/88
3501-4000 110/55 125/63 140/70 155/78 170/85 185/93
4001-4500 120/60 135/68 150/75 165/83 180/90 195/98
4501-5000 130/65 145/73 160/80 175/88 190/95 205/103
5001-5500 140/70 155/78 170/85 185/93 200/100 215/108
5501-60007 150/75 165/83 180/90 195/98 210/105 225/113
1. Conditioned space includes the basement and conditioned crawl spaces.
2. If conditioned space exceeds 6000 sq. ft. or there are more than 6 bedrooms. use Equation R403.5.2.
3/15/2022 115
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Table R403.5.2 Total Ventilation Rate

TABLE R403.5.2

NUMBER OF BEDROOMS

1 2 3 4 5 6
Conditioned space” (in sq, t. Tc_otal.' T(_)tal.’ Tt_)tall Tc_)tall Tt?tall Tt?tall
Continuous Continuous Continuous Continuous Continuous Continuous
1000-1500 60/40 75/40 90/45 105/53 120/60 135/68
1501-2000 70/40 85/43 100/50 115/58 130/65 145/73
2001-2500 80/40 95/48 110/55 125/63 140/70 155/78
2501-3000 90/45 105/53 120/60 135/68 150/75 165/83
3001-3500 100/50 115/58 130/65 145/73 160/80 175/88
3501-4000 110/55 125/63 140/70 155/78 170/85 185/93
4001-4500 120/60 135/68 150/75 165/83 180/90 195/98
4501-5000 130/65 145/73 160/80 175/88 190/95 205/103
5001-5500 140/70 155/78 170/85 185/93 200/100 215/108
5501-60007 150/75 165/83 180/90 195/98 210/105 225/113
1. Conditioned space includes the basement and conditioned crawl spaces.
2. If conditioned space exceeds 6000 sq. ft. or there are more than 6 bedrooms. use Equation R403.5.2.
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Table R403.5.2 Total Ventilation Rate

TABLE R403.5.2

NUMBER OF BEDROOMS

1 2 3 4 5 6
Conditioned space” (in sq, t. Tc_otal.' T(_)tal.’ Tt_)tall Tc_)tall Tt?tall Tt?tall
Continuous Continuous Continuous Continuous Continuous Continuous
1000-1500 60/40 75/40 90/45 105/53 120/60 135/68
1501-2000 70/40 85/43 100/50 115/58 130/65 145/73
2001-2500 80/40 95/48 110/55 125/63 140/70 155/78
2501-3000 90/45 105/53 120/60 135/68 150/75 165/83
3001-3500 100/50 115/58 130/65 145/73 160/80 175/88
3501-4000 110/55 125/63 140/70 155/78 170/85 185/93
4001-4500 120/60 135/68 150/75 165/83 180/90 195/98
4501-5000 130/65 145/73 160/80 175/88 190/95 205/103
5001-5500 140/70 155/78 170/85 185/93 200/100 215/108
5501-60007 150/75 165/83 180/90 195/98 210/105 225/113
1. Conditioned space includes the basement and conditioned crawl spaces.
2. If conditioned space exceeds 6000 sq. ft. or there are more than 6 bedrooms. use Equation R403.5.2.
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Table R403.5.2 Total Ventilation Rate

TABLE R403.5.2 M

NUMBER OF BEDROOMS M

1 2 3 1 4 5 6 E!

Conditioned space” (in sq, t. T(?tal.' T(_)tal.’ Tt_)tall Tc_)tall Tt?tall Tt?tall R"‘
Continuous Continuous Continuous Continuous Continuous Continuous M

1000-1500 60/40 75/40 90/45 105/53 120/60 135/68 E"
1501-2000 70/40 85/43 100/50 115/58 130/65 145/73 N
2001-2500 80/40 95/48 110/55 125/63 140/70 155/78 E
2501-3000 90/45 105/53 120/60 135/68 150/75 165/83 En
3001-3500 100/50 115/58 130/65 145/73 160/80 175/88 o
3501-4000 110/55 125/63 140/70 155/78 170/85 185/93 E
4001-4500 120/60 135/68 150/75 165/83 180/90 195/98 b
4501-5000 130/65 145/73 160/80 175/88 190/95 205/103 Eﬂ
5001-5500 140/70 155/78 170/85 185/93 200/100 215/108 o
5501-60007 150/75 165/83 180/90 195/98 210/105 225/113 E

1. Conditioned space includes the basement and conditioned crawl spaces. "
2. If conditioned space exceeds 6000 sq. ft. or there are more than 6 bedrooms. use Equation R403.5.2. "
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Ventilation must be Balanced
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Ventilation must be Balanced
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HEAT RECOVERY VENTILATION SYSTEM

Supply - interlocked with - Exhaust

COPYRIGHT & 2012, RESTOVATE LTD. ALL RIGHTS RESERVED.



Energy Systems

Building Envelope Mechanical Systems Service Water Heating

R402 R403 & R403.5 R403.3 & R403.4
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Service Water Heating

* Pipe insulation on hot water lines.
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R403.4.2 Hot Water Pipe Insulation

* Hot water piping will be insulated to at least R-3 as follows:
1. Piping larger than 3/4” diameter.
Piping serving more than one dwelling unit.
Piping from water heater to kitchen outlets.
Piping located outside the conditioned space.

Piping from the water heater to a distribution manifold.

2.
3
4
5
6. Piping located under a floor slab.
7. Buried piping. |
8. Supply and return piping in recirculation systems other than demand recirculation systems.
9

Piping with run lengths greater than the max run lengths for the nominal pipe diameter given in
Table R403.4.2.



R403.4.2 —

Hot water pipe insulation

All remaining piping shall be insulated to at least R-3 or meet the run length
requirements of Table R403.4.2.

TABLE R403.4.2
MAXIMUM RUN LENGTH (feet)?

Nominal Pipe Diameter of Largest 3/ y 3/ >3
Diameter Pipe in the Run (inch) & . s *
Maximum Run Length 30 20 10 5

For SI: 1 inch = 25.4 mm, 1 foot = 304.8 mm.
a. Total length of all piping from the distribution manifold or the

recirculation loop to a point of use.




Energy Systems

Building Envelope Mechanical Systems Service Water Heating Electrical Systems

R402 R403 & R403.5 R403.3 & R403.4 R404
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Prescriptive Lighting Equipment
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Prescriptive Lighting Equipment

RE Section R404
A minimum of 75 % of the lamps in permanently installed lighting fixtures shall

be high-efficacy lamps or a minimum of 75% of permanently installed lighting
fixtures shall contain only high efficacy lamps.

;"\

3/15/2022
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Prescriptive Lighting Equipment

RE Section R404

A minimum of 75 % of the lamps in permanently installed lighting fixtures shall
be high-efficacy lamps or a minimum of 75% of permanently installed lighting
fixtures shall contain only high efficacy lamps.

Exception:

v Low-voltage lighting

3/15/2022
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Recessed Lighting Fixtures

RE Section R402.4.4

v'Type IC rated and labeled as meeting ASTM E 283 when tested at 1.57 psf (75
Pa) pressure differential with no more than 2.0 cfm of air movement

R402.4.4 Recessed lighting. Recessed Iuminaires
installed in the building thermal envelope shall be sealed
to limit air leakage between conditioned and uncondi-
tioned spaces. All recessed luminaires shall be IC-rated
and /abeled as having an air leakage rate not more than 2.0
cfm (0.944 L/s) when tested in accordance with ASTM E
283 at a 1.57 psf (75 Pa) pressure differential. All recessed
luminaires shall be sealed with a gasket or caulk between
the housing and the interior wall or ceiling covering.
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Recessed Lighting Fixtures

RE Section R402.4.4

v'Sealed with a gasket or caulk between the housing and interior wall or ceiling
covering

R402.4.4 Recessed lighting. Recessed luminaires
installed in the building thermal envelope shall be sealed
to limit air leakage between conditioned and uncondi-
tioned spaces. All recessed luminaires shall be IC-rated
and /abeled as having an air leakage rate not more than 2.0
cfim (0.944 L/s) when tested in accordance with ASTM E
283 ata 1.57 psf (75 Pa) pressure differential. All recessed
luminaires shall be sealed with a gasket or caulk between
the housing and the interior wall or ceiling covering.
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Submittal Documents

What is Required for Plan Review?



Submittal Documents

 What is required for a proper plan review of the building and the
buildings “Energy” systems? o
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MN Residential Energy Code Administration 1322.0103

 1322.0103 Construction Documents

1322.0103
CONSTRUCTION DOCUMENTS

Construction documents shall be drawn to scale upon suitable
material. Electronic media documents are permitted to be
submitted when approved by the building official. Construc-
tion documents shall be of sufficient clarity to indicate the
location: nature. and extent of the work proposed. and show
in sufficient detail pertinent data and features of the building.
systems. and equipment as herein governed. The details shall
include the following when applicable:

A. Insulation materials and their R-values:

B. Fenestration U-factors and SHGCs:

C. Area-weighted U-factor and SHGC calculations:
D. Mechanical system design criteria:
E.

Mechanical and service water heating system and
equipment types. sizes. and efficiencies:

e

Equipment and systems controls:

@

. Fan motor horsepower (hp) and controls:

H. Duct sealing, and the location and insulation of ducts
and pipes:

I. Lighting fixture schedule with wattage and control nar-
rative; and

J. Air sealing details.
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1322.0103
CONSTRUCTION DOCUMENTS

Construction documents shall be drawn to scale upon suitable
material. Electronic media documents are permitted to be
submitted when approved by the building official. Construc-
tion documents shall be of sufficient clarity to indicate the
location: nature, and extent of the work proposed. and show
in sufficient detail pertinent data and features of the building.
systems, and equipment as herein governed. The details shall
include the following when applicable:

A. Insulation materials and their R-values:

B. Fenestration U-factors and SHGCs:

C. Area-weighted U-factor and SHGC calculations:
D. Mechanical system design criteria:

E. Mechanical and service water heating system and
equipment types. sizes, and efficiencies:

F. Equipment and systems controls:
G. Fan motor horsepower (hp) and controls:

H. Duct sealing, and the location and insulation of ducts
and pipes:

I. Lighting fixture schedule with wattage and control nar-
rative: and

J. Air sealing details.

2R 2R ZTZR ZTZTZRZZTZTZTZTZTZ2Z2ZT 2T ZTZTZTZTZ2 Z2ZTZTZTZ 4

136



MN Residential Energy Code Administration 1322.0103

_ _ Roof & 1322.0103
Asphalt shingles 16°-3" CONSTRUCTION DOCUMENTS
'ﬁ%sfggéer ol Construction documents shall be drawn to scale upon suitable
Trusses @ 24" oc material. Electronic media documents are permitted to be
Insulate to R50 w/ blown in fiberglass submitted when approved by the building official. Construc-
i ok tion documents shall be of sufficient clarity to indicate the

5/8" gyp bd ' -
location: nature, and extent of the work proposed. and show

in sufficient detail pertinent data and features of the building,
systems. and equipment as herein governed. The details shall
include the following when applicable:

/— 7 1/2" energy heel

: / Wind wash, maintain
\ __1"air gap

W Mam Plate S

f -11/8" —7> A. Insulation materials and their R-values:

™~ Alumpinum fascia and soffit over Fr i =
clips ] E— g_.g*type X gypsum sheathing B. Fenestration U-factors and SHGCs:

ZEZZT ZEZET ZEZE ZT ZT ZE ZEZEZE ZEZEZTZETZEZEZTZTZTZEZTZTZTZT ZE 2

LP Smartside lap siding C. Area-weighted U-factor and SHGC calculations:
S s Tyvek : . o
} 9 13 7/16" 0SB D. Mechanical system design criteria:
'\62/ 2x6 studs @ 16" oc ; ; ;
_ = R21 fiberglass batt insulation E. Mechanical and service water heating system and
= \ 4 mil poly vapor barrier equipment types, sizes. and efficiencies:
on ——-1 /2" gyp bd i
" A Fr~—x _ F. Equipment and systems controls:
s | Main Level &
- v | | 0'-0" G. Fan motor horsepower (hp) and controls:
4— T § ' i
& T 4 IT.O.F?undanoq 2 H. Duct sealing, and the location and insulation of ducts
: -0'-111/4 B
! \ and pipes:
L 1. /| I. Lighting fixture schedule with wattage and control nar-
[~ Water proofing rative: and
* T 1314°ICF J. Air sealing details.
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1322.0103
CONSTRUCTION DOCUMENTS

Construction documents shall be drawn to scale upon suitable
material. Electronic media documents are permitted to be
submitted when approved by the building official. Construc-
tion documents shall be of sufficient clarity to indicate the
location: nature, and extent of the work proposed. and show
in sufficient detail pertinent data and features of the building,
A 10m systems, and equipment as herein governed. The details shall
include the following when applicable:

LUF Smartside lap siding

Overhpad sconce light 1o be

. 5 o A. Insulation materials and their R-values:

> B. Fenestration U-factors and SHGCs:
C. Area-weighted U-factor and SHGC calculations:

D. Mechanical svstem design criteria:
Cont. graspabie handral for L} < E

e e e = W E. Mechanical and service water heating system and

Sreldr @7 1V16% - | | 1 - 1 S ~1 3 .

J ’ —rar - — Syl equipment types. sizes, and efficiencies:

- 4 ; i ry -4 ,I : F. Equipment and systems controls:
st G. Fan motor horsepower (hp) and controls:
Eg) e
WP =T H. Duct sealing, and the location and insulation of ducts
and pipes:

I. Lighting fixture schedule with wattage and control nar-
rative; and
3/15/2022 J. Air sealing details.
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Table RE402.1.1

TABLE R402.1.1 N
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT? o
- - M
CLIMATE | FENESTRATION | SKYLIGHT® GLAZED CEILING' | WOOD MASS FLOOR | BASEMENT>' | SLABY | CRAWL | n
ZONE U-FACTOR® | U-FACTOR | FENESTRATION | R-VALUE | FRAME WALL | R-VALUE WALL R-VALUE | SPACE®' | ™
SHGCP* WALL | R-VALUE'®" R-VALUE |& DEPTH| WALL
R-VALUE' R-VALUE
6 0.32 0.55 NR 49 20, 1345 15/20 30° 15 ;l?'ﬁ 15
7 0.32 0.55 NR 49 21 19/21 38" 15 51% 15

For SI: 1 foot=304.8 mm.
a. R-values are mimimums. U-factors and SHGC are maximums. When mnsulation 1s installed 1n a cavity that 1s less than the label or design thickness of the
msulation, the installed R-value of the insulation shall not be less than the R-value specified in the table.
. The fenestration U-factor column excludes skylights. The SHGC column applies to all glazed fenestration.
. See Section R402.2 8.
. Insulation R-values for heated slabs shall be mstalled to the depth indicated or to the top of the footing, whichever 1s less.
. Or msulation sufficient to fill the framing cavity. R-19 minimum.
First value 1s cavity insulation. second is continuous insulation or insulated siding, so “13+5” means R-13 cavity insulation plus R-5 continuous insulation or
mnsulated siding. If structural sheathing covers 40 percent or less of the exterior, continuous insulation R-value shall be permitted to be reduced by no more
than R-3 m the locations where structural sheathing 1s used to maintain a consistent total sheathing thickness.
g. The second R-value applies when more than half the insulation 1s on the interior of the mass wall.
h. When using log-type construction for thermal mass walls the following applies:
(1)a minimum of a 7-inch diameter log shall be used: and
(2)the U-value of fenestration products shall be 0.29 overall on average or better.

Z2I 2T 2T 22T ZTZTZTZTZTZ

z2T

0 o o

1. See Section 402.2.8. A mmimum R-19 cavity msulation 1s required in wood foundation walls.
j. Roof/ceiling assemblies shall have a minimum 6-inch energy heel.
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MN Residential Energy Code Administration 1322.0103

1322.0103
CONSTRUCTION DOCUMENTS

Construction documents shall be drawn to scale upon suitable
material. Electronic media documents are permitted to be
submitted when approved by the building official. Construc-
tion documents shall be of sufficient clarity to indicate the
location: nature. and extent of the work proposed. and show
in sufficient detail pertinent data and features of the building.
systems. and equipment as herein governed. The details shall
include the following when applicable:

A. Insulation materials and their R-values:
B. Fenestration U-factors and SHGCs:

Possible, depending on compliance path ———> C. Area-weighted U-factor and SHGC calculations:
D. Mechanical system design criteria:
E.

Mechanical and service water heating system and
equipment types. sizes. and efficiencies:

F. Equipment and systems controls:
a_i- - G. Fan motor horsepower (hp) and controls:
- H. Duct sealing, and the location and insulation of ducts
' and pipes:

I. Lighting fixture schedule with wattage and control nar-
rative; and

ZE ZE ZEZEZEZEZE ZT ZE ZEZE 2T Z T ZE 2T Z T ZT T2 ZTZTZTTZEZzTZEZEZE ZE

J. Air sealing details.




MN Residential Energy Code Administration 1322.0103

R403.6 Equipment Sizing (Mandatory). Heating and cool-
ing equipment shall be sized in accordance with ACCA Man-
ual S based on building loads calculated in accordance with
ACCA Manual J or other approved heating and cooling cal-
culation methodologies.

75 CFW

: M;l ok m{ ;ﬂ

; BEDROOM {2 Il[ {Oa T 0 = s

m_ﬂc_(-“ o . v
<& it

duct-design-layout

https://basc.pnnl.gov/images/compact-

1322.0103
CONSTRUCTION DOCUMENTS

Construction documents shall be drawn to scale upon suitable
material. Electronic media documents are permitted to be
submitted when approved by the building official. Construc-
tion documents shall be of sufficient clarity to indicate the
location: nature, and extent of the work proposed. and show
in sufficient detail pertinent data and features of the building,
systems. and equipment as herein governed. The details shall
include the following when applicable:

A. Insulation materials and their R-values:

B. Fenestration U-factors and SHGCs:

C. Area-weighted U-factor and SHGC calculations:
D. Mechanical system design criteria:
E

. Mechanical and service water heating system and
equipment types. sizes. and efficiencies:

T

. Equipment and systems controls:

@

. Fan motor horsepower (hp) and controls:

H. Duct sealing, and the location and insulation of ducts
and pipes:

I. Lighting fixture schedule with wattage and control nar-
rative; and

J. Air sealing details.

ZEZE ZEZ S ZEZ RS 2R Z S ZE Z R Z R ZE ZE ZE ZEZ R ZE 22T ZEZTZEZTZEZEZEZE



https://basc.pnnl.gov/images/compact

MN Residential Energy Code Administration 1322.0103

3/15/2022

1322.0103
CONSTRUCTION DOCUMENTS

Construction documents shall be drawn to scale upon suitable
material. Electronic media documents are permitted to be
submitted when approved by the building official. Construc-
tion documents shall be of sufficient clarity to indicate the
location: nature, and extent of the work proposed. and show
in sufficient detail pertinent data and features of the building,
systems. and equipment as herein governed. The details shall
include the following when applicable:

A. Insulation materials and their R-values:

B. Fenestration U-factors and SHGCs:

C. Area-weighted U-factor and SHGC calculations:
D. Mechanical system design criteria:

—> E. Mechanical and service water heating system and
equipment types. sizes. and efficiencies:

F. Equipment and systems controls:

@

. Fan motor horsepower (hp) and controls:

H. Duct sealing, and the location and insulation of ducts
and pipes:

I. Lighting fixture schedule with wattage and control nar-
rative; and

J. Air sealing details.
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1322.0103
CONSTRUCTION DOCUMENTS

Construction documents shall be drawn to scale upon suitable
material. Electronic media documents are permitted to be
submitted when approved by the building official. Construc-
tion documents shall be of sufficient clarity to indicate the
location: nature. and extent of the work proposed. and show
in sufficient detail pertinent data and features of the building.
systems. and equipment as herein governed. The details shall
include the following when applicable:

A. Insulation materials and their R-values:

B. Fenestration U-factors and SHGCs:

C. Area-weighted U-factor and SHGC calculations:
D. Mechanical system design criteria:
E.

Mechanical and service water heating system and
equipment types. sizes. and efficiencies:

e

Equipment and systems controls:

@

. Fan motor horsepower (hp) and controls:

H. Duct sealing, and the location and insulation of ducts
and pipes:

I. Lighting fixture schedule with wattage and control nar-
rative; and

J. Air sealing details.
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1322.0103
CONSTRUCTION DOCUMENTS

Construction documents shall be drawn to scale upon suitable
material. Electronic media documents are permitted to be
submitted when approved by the building official. Construc-
tion documents shall be of sufficient clarity to indicate the
location: nature, and extent of the work proposed. and show
in sufficient detail pertinent data and features of the building,
systems. and equipment as herein governed. The details shall
include the following when applicable:

A. Insulation materials and their R-values:
B. Fenestration U-factors and SHGCs:
Area-weighted U-factor and SHGC calculations:

C.
D. Mechanical system design criteria:
E.

Mechanical and service water heating system and
equipment types. sizes. and efficiencies:

F. Equipment and systems controls:
—> G. Fan motor horsepower (hp) and controls:

H. Duct sealing, and the location and insulation of ducts
and pipes:

I. Lighting fixture schedule with wattage and control nar-
rative; and

ZEZZT ZEZET ZEZE ZT ZT ZE ZEZEZE ZEZEZTZETZEZEZTZTZTZEZTZTZTZT ZE 2

J. Air sealing details.
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1322.0103
CONSTRUCTION DOCUMENTS

Construction documents shall be drawn to scale upon suitable
material. Electronic media documents are permitted to be
submitted when approved by the building official. Construc-
tion documents shall be of sufficient clarity to indicate the
location: nature, and extent of the work proposed. and show
in sufficient detail pertinent data and features of the building,
systems. and equipment as herein governed. The details shall
include the following when applicable:

A. Insulation materials and their R-values:

B. Fenestration U-factors and SHGCs:

C. Area-weighted U-factor and SHGC calculations:
D. Mechanical system design criteria:
E.

Mechanical and service water heating system and
equipment types. sizes. and efficiencies:

o

Equipment and systems controls:

@

. Fan motor horsepower (hp) and controls:

> H. Duct sealing, and the location and insulation of ducts

and pipes:

I. Lighting fixture schedule with wattage and control nar-
rative; and

J. Air sealing details.
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1322.0103
CONSTRUCTION DOCUMENTS

Construction documents shall be drawn to scale upon suitable
material. Electronic media documents are permitted to be
submitted when approved by the building official. Construc-
tion documents shall be of sufficient clarity to indicate the
location: nature, and extent of the work proposed. and show
in sufficient detail pertinent data and features of the building,
systems. and equipment as herein governed. The details shall
include the following when applicable:

A. Insulation materials and their R-values:

B. Fenestration U-factors and SHGCs:

C. Area-weighted U-factor and SHGC calculations:
D. Mechanical system design criteria:
E.

Mechanical and service water heating system and
equipment types. sizes. and efficiencies:

T

. Equipment and systems controls:

@

. Fan motor horsepower (hp) and controls:

H. Duct sealing, and the location and insulation of ducts
and pipes:

—> . Lighting fixture schedule with wattage and control nar-
rative; and

ZEZE ZEZ S ZEZ RS 2R Z S ZE Z R Z R ZE ZE ZE ZEZ R ZE 22T ZEZTZEZTZEZEZEZE

J. Air sealing details.
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1322.0103
CONSTRUCTION DOCUMENTS

Construction documents shall be drawn to scale upon suitable
material. Electronic media documents are permitted to be
submitted when approved by the building official. Construc-
tion documents shall be of sufficient clarity to indicate the
location: nature, and extent of the work proposed. and show
in sufficient detail pertinent data and features of the building.
systems, and equipment as herein governed. The details shall
include the following when applicable:

A. Insulation materials and their R-values:

B. Fenestration U-factors and SHGCs:

C. Area-weighted U-factor and SHGC calculations:
D. Mechanical system design criteria:

E. Mechanical and service water heating system and
equipment types, sizes. and efficiencies:

F. Equipment and systems controls:
G. Fan motor horsepower (hp) and controls:

H. Duct sealing, and the location and insulation of ducts
and pipes:

I. Lighting fixture schedule with wattage and control nar-
rative: and

> J. Air sealing details.
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R401.3 Certificate (mandatory). A building certificate shall
be completed and posted on or in the electrical distribution
panel by the builder or registered design professional. The
certificate shall not cover or obstruct the visibility of the cir-
cuit directory label, service disconnect label, or other
required labels. The certificate shall list: the date the certifi-
cate is installed; the dwelling address; residential contractor
name and contractor license number, or homeowner name, if
acting as the general contractor; the predominant installed R-
values, their location, and type of insulation installed in or on
ceiling/roof, walls, rim/band joist, foundation, slab, basement
wall, crawl space wall or floor, and ducts outside conditioned
spaces; U-factors for fenestration and the solar heat gain
coefficient (SHGC) of fenestration; and the results of any
required duct system and building envelope air leakage test-
ing done on the building. Where there is more than one value
for each component, the certificate shall list the value cover-
ing the largest area. The certificate shall list the types, input
ratings, manufacturers, model numbers and efficiencies of
heating, cooling, and service water heating equipment. The
certificate shall also list the structure's calculated heat loss,
calculated cooling load, and calculated heat gain. Where an
electric furnace or baseboard electric heater is installed in the
residence, the certificate shall list “electric furnace” or “base-
board electric heater,” as appropriate. An efficiency shall not
be listed for electric furnaces or electric baseboard heaters.
The certificate shall list the mechanical ventilation system
type, location, and capacity, and the building's designated
continuous and total ventilation rates. The certificate shall
also list the type, size, and location of any make-up air system
installed and the location or future location of the radon fan.



New Construction Energy Code Compliance Certificate
= % " o~ r Per R401.3 Certificate. A building cerfificate shall be posted on of in e slecirical distribution panel. D e oy
R401.3 Certificate (mandatory). A bulldlng.cernt.lcat.e sl?all —_— — | T?gc: e
be completed and posted on or in the electrical distribution :
E ] Y . o Name of Residential Contractor MN License Number
panel by the builder or registered design professional. The
< TS B ~ . [THERMAL ENVELOPE JRADON CONTROL SYSTEM
certificate shall not cover or obstruct the visibility of the cir- Tyre: Grack Al Trat Aprly Passive (No Fan)
cuit directory label, service disconnect label, or other 4 : or aier system monioring
required labels. The certificate shall list: the date the certifi- : i g| Jocston or s locston)of Fan_|
. . . . . 2 IlE]=
cate is installed; the dwelling address; residential contractor HHHHEE g i
name and contractor license number, or homeowner name, if R ig 2ild HHHHE
acting as the general contractor; the predominant installed R- ERHHHHHHE | ——
values, their location, and type of insulation installed in or on iy
ceiling/roof, walls, rim/band joist, foundation, slab, basement e o Sehon G
wall, crawl space wall or floor, and ducts outside conditioned Ein. o (2 Poe )
spaces; U-factors for fenestration and the solar heat gain [Coiing ot
- . - . ~ Ceiling. vaulted
coefficient (SHGC) of fenestration; and the results of any 5oy Windous or cantieveres arees
required duct system and building envelope air leakage test- e e
ing done on the building. Where there is more than one value Building envelope air tightness: | [puct system air tightness: |
for each component, the certificate shall list the value cover- B ey gy e e et e
: = PR o] " - N S Solar Heat Gain Coefficient (SHGC): | J [R-value
ing the largest area. The certificate shall list the types, input o o e
ratings, manufacturers, model numbers and efficiencies of Appliances rem— L e e
. . . . . ieacer ot required per mech. code
heating, cooling, and service water heating equipment. The e .
pels e . uel Type 'assive
certificate shall also list the structure's calculated heat loss, T [—
calculated cooling load, and calculated heat gain. Where an e S S
electric furnace or baseboard electric heater is installed in the —— = " - A —
residence, the certificate shall list “electric furnace™ or “base- =) sl g R
board electric heater,” as appropriate. An efficiency shall not | E— I T T
be listed for electric furnaces or electric baseboard heaters. . —
. - . . . . " rous uct
The certificate shall list the mechanical ventilation system [MECHANICAL VENTILATION SYSTEM " metal duc
type, location, and capacity, and the building's designated o S AR 1 ot sl i s e e o e
continuous and total ventilation rates. The certificate shall e — —— | —
also list the type, size, and location of any make-up air system e | Joige: | VT S R
installed and the location or future location of the radon fan. \ [ Cocston of fanf), descrbe: cits
| Capacity continuous ventilation rate in cfms: ] * round duct OR
Total ventilation {in!arn\mam*wnmums] rate_in cfms | " metal duct




New Construction Energy Code Compliance Certificate

Pes R401.3 Cerdifacale. A buiding cerdificale shadl be posted on or in Ba aleciical distribution panel

Date Certificate Post]

Place your
Mailing Address of the Dwelling or Dwelling Unit City
I I logo here
Mame of Residential Contractor MM License Number
HERMAL ENVELOPE RADON CONTROL SYSTEM
Type: Check All That Apply |Passive (Mo Fan)
= B |ar ather systerm monmfioring
g i
% é . % Location {or future location) of Fan:
- T = o
5 HEEEHAE
% -§ o|la]E|2 § X g
B_|z|sl=1E|ElElE] G
Insulation Location l:n'*_'E - FE E U 8 e E
n 2 |s|E|E|5]8]|2|8[3
B Zlz |z |2 |£&|=]|Z | 2 |other Please Describe Here

Below Entire Slab

Foundation Wall

Perimeter of Slab on Grade

Rim Joist {151 Floor)

Rim Joist {2nd Floor+}

Wall

Caili ng. fiai

Ceiling, vaulted

Bay Windows or cantileverad areas

Floors over unconditioned area

Dascribe other insulated areas




New Construction Energy Code Compliance Certificate

Pes R401.3 Cerdifacale. A buiding cerdificale shadl be posted on or in Ba aleciical distribution panel

Date Certificate Post]

Place your

Mailing Address of the Dwelling or Dwelling Unit

City

logo here

Mame of Residential Contractor

MM License Number

RADON CONTROL SYSTEM

HERMAL ENVELOPE
E—

Insulation Location

Total R-Value of af Types of

- Check All That Apply

IPaEEi‘vE {No Fan)

Mon or Nol Apphcable

Fibergiass, Blown

Foam, Closed Cell
Rigid, Extruded Palystyrene

Foam Open Cel
Mineral Fiberboard

Fiberglass, Balls
Rigid, |socynurale

|cu' ather systerm monmfioring

Location {or future location) of Fan

{Other Please Describe Here

Below Entire Slab

Foundation Wall

Perimeter of Slab on Grade

Rim Joist {151 Floor)

Rim Joist {2nd Floor+}

Wall

Caili ng. fiai

Ceiling, vaulted

Bay Windows or cantileverad areas

Floors over unconditioned area

Dascribe other insulated areas




New Construction Energy Code Compliance Certificate

Date Certificate Post]

Pes R401.3 Cerdifacale. A buiding cerdificale shadl be posted on or in Ba aleciical distribution panel
: Place your
Mailing Address of the Dwelling or Dwelling Unit City
logo here
Name of Residential Contractor MM License Mumber

HERMAL ENVELOPE CARADON CONTROL SYSTEM |

———

- Check All That Apply {-

. g

Location {or future location) of Fan

Insulation Location

Total R-Value of af Types of
Mon or Nol Apphcable
Foam, Cicsed Cell

Rigid, Extruded Palystyrene

Foam Open Cel
Mineral Fiberboard

Fiberglass, Balls
Rigid, |socynurale

Fibergiass, Blown

{Other Please Describe Here

Below Entire Slab
Foundation Wall

Perimeter of Slab on Grade

Rim Joist {151 Floor)
Rim Joist {2nd Floor+}
VWall

Caili ng. fiai

Ceiling, vaulted

Bay Windows or cantileverad areas

Floors over unconditioned area
Dascribe other insulated areas




AR )

ilding envelope air tightness; |

Blower doc
informatiol

)r test. Will not have t

n at the time of application.

Duct system air tightness:

eating or Cooling Ducts Outside Conditloned Spaces

his

Mot applicable, all ducts located in conditionad space

Appliances

Heating System

Domestic Water
Heater

Make-up Air Select a Type

Cooling System
i Mot required par mech. code

Fusl Type

Passive

Manufacturer

|F‘nwered

Model

Interiocked with exhaust devica
Diescribe:

Rating or Size

Input in
ETUS:

Capasty in
Gadong:

IDJI:uI Oihar, describe:
in Teng!

AFLUE of
HSPF%

SEER Location of duct or system:
EER

Heating Gain Cooling Load

source heat pump with gas back-up
Select Type

furnacea:

Describe any additonal or combined heating or cooling sysiems if installed: (e.g. two furnaces or air

Cim's
* round duct OR

MECHANICAL VENTILATION SYSTEM " metal duct

Combustion Air Seiact a Typs
|I.‘~.I|:I': required par mech. code

|Passive

|Hea1 Recover Ventilator (HREV)

Capacity in ofms:

|ngh: Oithar, describe:

|Energ"g,f Recover Ventilator [ERV) Capacity in cfms:

Ingh: Location of duct or system:

]El-alaru:.ed Ventiation capacity in cfms:

Location of fan{s), describa: |

Cfm’s

Capacily continuous venlilation rate in cfms:

* round duct OR

Taotal ventilation {intermitient + continuous) rate in cfms:

" metal duct




R403.2.2 Sealing (Mandatory). Ducts. air handlers. and
filter boxes shall be sealed. Joints and seams shall comply
with either the mtermational Mechanical Code or Interna-

(|Duct system air tightness: ]

eating or Cooling Ducts Outside Conditioned Spaces

turer’s air handler enclosure. All register boots shall
be taped or otherwise sealed during the test.

. Rough-in test: Total leakage shall be less than or
equal to 4 cfm (113.3 L/min) per 100 square feet
(9.29 m?) of conditioned floor area when tested at a

—

or cooling systems if installed: (e.g. two furnaces or air

tional Residential Code. as applicable. ; : =
. |e door ) LK. Mot applicable, all ducts located in conditioned space
Exceptions: . FEvaite
1. Air-impermeable spray foam products shall be
permitted to be applied without additional joint _ Make-up Air Select a Type
seals. Domestic Water .
o ) ) o System Cooling System )
2. Where a duct connection is made that is partially Heater Mot reguired per mech. code
inaccessible. three screws or rivets shall be
equally spaced on the e.\:p?‘sed portion of the joint Passive
so as to prevent a hinge effect.
3. Continuously welded and locking-type longitudi- IFDWE'I'EIU
nal joints and seams in ducrs‘ operating at static Interiocked with exhaust devics.
pressures less than 2 inches of water column (500 R
; P : . Describe:
Pa) pressure classification shall not require addi- -
tional closure systems. GApachy Ouipest Other, describe:
. g y . Gadons: fin Tens:
Duct tightness shall be verified by either of the following —
. SEER Location of duct or system:
1. Postconstruction test: Total leakage shall be less 'EER
than or equal to 4 cfim (113.3 L/min) per 100 square
feet (9.29 m?) of conditioned floor area when tested fing Loss Heating Gain Cooling Load
at a pressure differential of 0.1 inches w.g. (25 Pa)
across the entire system. including the manufac- Cim's

® round duct OR

" matal duct

Combustion Air Seiect a Typse

|Nu: required per mech. code

pressure differential of 0.1 inches w.g. (25 Pa) T -

across the system. including the manufacturer’s air Passive

handler enclosure. All registers shall be taped or oth- | in cims: Lowr |Hign: (Othear, describe:
erwise sealed dqnng the test. If the air handler is not ty in cfms: LR Ingh: Location of duct or system:
installed at the time of the test. total leakage shall be -

less than or equal to 3 cfm (85 L/min) per 100

square feet (9.29 m®) of conditioned floor area. Cfm's

Exception: The total leakage test is not required for ffms: " round duct OR
ducts and air handlers located entirely within the e rate in cfms: " metal dusct

building thermal envelope.




—

R403.2.2 Sealing (Mandatory). Ducts. air handlers, and
filter boxes| shall be sealed. Joints and seams shall comply
with either [the International Mechanical Code or Interna-
tional Residential Code. as applicable.

Exceptipns:
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29 m?) of conditioned floor area when tested
ressure differential of 0.1 inches w.g. (25 Pa)
; the entire system. including the manufac-
turer’s air handler enclosure. All register boots shall
be taped or otherwise sealed during the test.

2. Rough-in test: Total leakage shall be less than or
equal to 4 c¢fm (113.3 L/min) per 100 square feet
(9.29 1113) of conditioned floor area when tested at a
presspre differential of 0.1 inches w.g. (25 Pa)
acrosp the system. including the manufacturer’s air
handler enclosure. All reeisters shall be taned or oth-

(|Duct system air tightness: |

eating or Cooling Ducts Outside Conditloned Spaces

i Mot applicable, all ducts located in conditionad space

—— Will not have duct air tightness 3t the time
st of application. May not be required at all.
I IP-EIE.Ei‘l."E I]
TABLE R403.2.1
MINIMUM REQUIRED DUCT AND PLENUM
INSULATION FOR DWELLING UNITS
g‘::ﬁm DUCT TYPE/LOCATION REQUIREMENTS
Exterior of building R-§. Vand W
— At garages. and ventilated crawl spaces R-8and V
ling Loss Heatin = =
Outdoor air intakes within conditioned spaces RB.3and V
Exhaust ducts within conditioned spaces RB.3and V
Within concrete slab or within ground RB-5and V

ior cooling systems if insts

Within conditioned spaces and in basements
with insulated walls

None Required

i - I | ruar I

Exceptios
ducts and

building thermal envelope.

n: The total leakage test 1s not required for
air handlers located entirely within the

ISigh: [Ciher, describe:
igh: Location of duct or system:
|Cim's
* round duct OR
" meetal disct

buildjng thermal envelope.




Building envelope air tightness:

Duct system air tightness:

I

GLAZED
Jnutons % Doors FENESTRATION
¥ ]
Solar Heat Gain Coefficient [SHGC). SHGC
SHGC not requwed in climate zones 6 & 7.
Applianzes Hoating Sysbem = ix INu! required par mach. code N-R
R402.3.1 U-factor. An area-weighted average of Ienestra-
tion products shall be permitted to satisfy the U-factor Frashs NR
requirements. |F‘c-wera-j
I | | Interocked with exhaust davi

R402.3.3 Glazed fenestration exemption. Up to 15

square feet (
unit shall be

SHGC requi

1.4 m?) of glazed fenestration per dwelling
permitted to be exempt from U-factor and
rements in Section R402.1.1. This exemption

shall not apply to the U-factor alternative approach in Sec-

tion R402.1
R402.1.4.

Diescribe:

Oihar, describe:

Cooling Load

on of duct or system:

IDeacnbe any addiional or combined heating or cooling systems if installed: (e.g. two furnaces or air

R402.3.4 Opaque door exemption.

opaque door

One side-hinged
assembly up to 24 square feet (2.22 m?) in

area is exempted from the U-factor requirement in Section
R402.1.1. This exemption shall not apply to the U-factor
alternative approach in Section R402.1.3 and the total UA

alternative 11

Section R402.1.4.

13 and the Total UA alternative in Section |

Cim's

* round duct OR

" meatal duct

Combustion Air Seiact a Typs

|H|:|': required par mech. code

|Passive

|H|gh:

Oihar, describe:

lHlEh:

Location of duct or system:

Cfm’s

* round duct OR

" meetal disct




Building envelope air tightness: Duct system air tightness:

Windows & Doors eating or Cooling Ducts Outside Conditioned Spaces
Average U-Factor (excludes skyfights and one door ) L Mot applicable, all ducts located in conditioned space
Solar H in Coaffigient (SHGC): . R-value

Select a Type

Domestic Water
Heater Mot required per mach. code

Fusl Type |—, Passive

Manufacturer |F"r:uwere-:f
Interfocked with exhaust device
Modal Diescribe:

Input in Capacsty in X : Othvar, describe:
Rating or Size ETUS Gafdons: in Tons:

AFLIE of SEER Location of duct or system:
Efficienc HSPF% EER

Heating Gain Cooling Load

Appliances Heating System

Residential Load Calculatis

Cim's
* round duct OR
MECHANICAL VENTILATION SYSTEM * metal duct

Describe any additional or combined heating or cooling systems if installed: (e.g. two furnaces or air Combustion Air_Sefect a Type
sounce heat pump with gas back-up furnace): |ND': required per mech. code

Select Type |Passive
|Heat Recover Ventilator (HRV) Capacity in cfms: : |H|gn: Crhar, describe:
|Energ:y' Recover Ventilator (ERV) Capacity in cfms: Ingh: Location of duct or system:
]El-alanced Ventiation capacity in cfms: ]
Location of fan{s), describa: | Cim's
Capacity continuous ventilation rate in cfms: " round duct OR

Total ventilation {intermittent + continuous) rate in cfms: " matal duct




Building envelope air tightness:

Windows & Doors

Duct system air tightness:

a-aling or Gmlinﬂ Ducts Outside Conditioned Spaces

Average U-Factor (excludes skyfights and one door ) L

Mot applicable, all ducts located in conditioned space

Solar Heat Gain Coefficient {(SHGC):

. R-value

MECHANICAL S5YSTEMS Cl Make-up Air Select a Type

Appliances Heating System

Domestic Water

Heater

Cooling System
it E Mot required per mach. code

Fusl Type

Passive

Manufacturer

DlP‘owerEd

Model

Interfocked with exhaust device
Describe:

Input in
Rating or Size ETUS

Capacty in
Gadons:

Ot
|in Tens:

| Othvar, describe:

AFUE o1
Efficienc HSPF%

Heating Gain

SEER
EER

Cooling Load

Describe any additional or combined heating or cooling systems if installed: (e.g. two furnaces or air

sounce heat pump with gas back-up furnace):
Select Type

Location of duct or system:

Cim's

* round duct OR

" matal duct
Combustion Air Seiect a Typse

|Nn': required per mech. code

|Passive

|Heat Racover Ventilator {HRY) Capacity in odfms:

|H|gn:

Crihar, describe:

|Energ:y' Recover Ventilator (ERV) Capacity in cfms:

Ingh:

]El-alanced Ventiation capacity in cfms:

Location of duct or system:

Location of fan{s), describe: |

Cfm's

Capacity continuous ventilation rate in cfms:

" round duct OR

Total ventilation {intermittent + continuous) rate in cfms:

" metal dusct




Building envelope air tightness: Duct system air tightness:

Windows & Doors ealinﬂ or lelng Ducts Outside Conditioned Spaces
Average U-Factor (excludes skyfights and one door ) L l |Not applicable, all ducts located in conditioned space

Solar Heat Gain - . . . .
R403.5.17 Climatic design conditions.

A HVAC equpment shall be sized according to the
ACCA Manual S or an equivalent method. based | Not required per mech. code
on the building’s heating and cooling load calcu-

il lations by using ASHRAE Handbook of Funda- e

mentals or the ACCA Manual J. Oversizing of Ipmemd

heating equipment shall not exceed 40 percent of interiocked with exhaust devica

the calculated load requirements and oversizing Siiniadna

of cooling equipment shall not exceed 15 percent A, et

of the calculated load requirements. e T e
HEPF % EER

Hoating Lo
Residential Load Calculatid
| e Chm's

e " round duct OR
MECHANICAL VENTILATION SYSTEM " metal duct

Describe any additional or combined heating or cooling systems if installed: (e.g. two furnaces or air Combustion Air_Sefect a Type
sounce heat pump with gas back-up furnace): |ND€ required per mech. code

Select Type |Passive
IHEEI.1. Recover Ventilator (HRV) Capacity in cfms: : |H|'gh: Crhar, describe:
|E.nargy Recover Ventilator (ERV) Capacity in cfms: - Ingh: Location of duct or system:

]Balance:l Ventiation capacity in cfms:
Location of fan{s), describa: I

I Make-up Air Select a Type

MECHANICA

Manufacturer

Cim's
" round duct OR
" metal duct

Capacity continuous ventilation rate in cfms:
Total ventilation {intermittent + continuous) rate in cfms:




Building envelope air tightness: Duct system air tightness:

Windows & Doors eating or Cooling Ducts Outside Conditioned Spaces

Average U-Factor (excludes skyfights and one door ) L Mot applicable, all ducts located in conditioned space
Solar Heat Gain Coefficient [SHGC): . R-value

MECHANICAL S5YSTEMS Make-up Air Select a Type

Domestic Water Cooling System .
Heater Mot required per mach. code

Appliances Heating System

Fusl Type Passive

Manufacturer |F"r:uwere-:f
Interfocked with exhaust device
Modal Diescribe:

Input in Capacty in Cwibpul Other, describe:
Ra!ing or Size ETUS: Gadons: |in Tens:

AFLIE of SEER Location of duct or system:
Efficienc HSPF% EER

Heating Gain Cooling Load

Cim's
* round duct OR
" matal duct

Describe any additional or combined heating or cooling systems if installed: (e.g. two furnaces or air Combustion Air_Sefect a Type
sounce heat pump with gas back-up furnace): |ND': required per mech. code

Select Type |Passive

[E] Heat Recover Ventilator (HRV) Capacity in cfms: : : Oither, describe:

[i] Energy Recover Ventilator (ERV) Capacity in cfms: : - Location of duct or system:
E] Balanced Ventiation capacity in cfms:

Location of fan{s), describe: | Cim's

Capacity continuous ventilation rate in cfms: ® round duct OR

Total ventilation {intermittent + continuous) rate in cfms: " matal duct




Building envelope air tightness: Duct system air tightness:

Windows & Doors eating or Cooling Ducts Outside Conditioned Spaces
Average U-Factor (excludes skyfights and one door ) L Mot applicable, all ducts located in conditioned space
Solar Heat Gain Coefficient [SHGC): . R-value

MECHANICAL S5YSTEMS Make-up Air Select a Type

Domestic Water Cooling System .
Heater Mot required per mach. code

Appliances Heating System

Fusl Type Passive

Manufacturer |F"r:uwere-:f
Interfocked with exhaust device
Modal Diescribe:

Input in Capacty in Cwibpul Other, describe:
Ra!ing or Size ETUS: Gadons: |in Tens:

AFLIE of SEER Location of duct or system:
Efficienc HSPF% EER

Heating Gain Cooling Load

Residential Load Calculatis

Cim's
* round duct OR

MECHANICAL VENTILATION SYSTEM

Describe any additional or combined heating or cooling systems if installed: (e.g. two furnaces or air
sounce heat pump with gas back-up furnace):

Select Type
|Heat Racover Ventilator {HRY) Capacity in odfms: : |H|gn: Crthear, -:Iescribe::
|Energ:y' Recover Ventilator (ERV) Capacity in cfms: Ingh: Location of duct or system:

]El-alanced Ventiation capacity in cfms: ]

Location of fan{s), describa: | Cim's
" round duct OR

Capacity continuous ventilation rate in cfms:

Total ventilation {intermittent + continuous) rate in cfms: " matal duct




New Construction Energy Code Compliance Certificate

Date Certificate Pos{]
Per R401.3 Certificate. A buiding certificate shaldl be posted on or in e electrical distribution parel

Place your

Mailing Address of the Dwelling or Dwelling Unit City

logo here

Name of Residential Contractor MHN License Number

JRADGN CONTROL SYSTEM

[Passive (No Fan)

[THERMAL ENVELOPE
Type: Check All That Apply
3 ;
i |, =
] v
M HHBEAHEE
s |B[2]|E]|3|0 HEHH
s |z|slz|E|ElE]E] 2
Insulation Location i?: § ] % o|& = fﬂ E
33 |s|E|E|5|5[2[2]3
- P I i e e

eI T S
or ather system monitaring

auica)

Location (or future location) of Fan.

Other Please Describe Hera

Below Entire Slab

Foundation Wall

Perimeter of Slab on Grade

Rim Joist {15t Floor)

Rim Joist {2nd Floor+)

Wall

Cailing, fiat

Cailing, vaultsd

Bay Windows or cantilevered areas

Floors over unconditioned area

Describe other insulated arsas

)

|Dur.1 system air tightness:

eating or Cooli

Windows & Doors
Average U-Factor (excludes skylights and one door | U:

Ducts Qutside Conditioned 5
Mot applicable, all ducts located in

space

Solar Heat Gain Coefficient (SHGC): I [R-value
e s
MECHANICAL SYSTEMS Make-up Air Select a Type
e
Domestic Water i
liances Heating System Cooling System
A o Heater oY [Not required per mach. code
Fuel Type Passive
Manufacturar Powered
Iinteriocked with exhaust device.
Model Describe:
Inpist in Capaciy in [(Output Other. describe:
Rating or Size BTUS Gallons: in Tons:
JAFUE or [EEeR Location of duct of system:
Efficiancy HSPF% /EER
Heating Loss Heating Gain Cooling Load
Residential Load C
Cfm's
" round duct OR
e T
MECHANICAL VENTILATION SYSTEM " metal duct

Describe any additional or combined heating or cooling systems if installed: (e.g. two furnaces or air
source heat pump with gas back-up fumace):

Combustion Air_Select a Type

[Not required per mech. code

Total ventilation {intermittent + continuous) rate in cfims:

Select Type Passive
|___|Heat Recover Ventilator {HRV) Capacity in cfm Low: | |H)gn: I Other, describe:
[Energy Recover Ventilator (ERV) Capacity in cfms: Low: l |H|gh I Location of duct or system:
[Balanced Ventilation capacity in cfms:
Location of fan(s), describe: | [Cim's
Capacity continuous ventilation rate in cfms: | *round duct OR
| * metal duct
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Field Inspections

What to see, and when to see it...
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Energy Efficiency Inspections

* MN Rule 1300.0210 Inspections

e Subp. 6. Required inspections.

Subp. 6. Required inspections. The building official. upon
notification, shall make the inspections in this part. In addi-
tion to the inspections identified in this subpart. see applica-
ble rule chapters in part 1300.0050 for specific inspection and
testing requirements.
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Energy Efficiency Inspections

* MN Rule 1300.0210 Inspections

e Subp. 6. Required inspections. F.

Subp. 6. Required inspections. The building official, upon
notification, shall make the inspections in this part. In addi-
tion to the inspections identified in this subpart, see applica-
ble rule chapters in part 1300.0050 for specific inspection and
testing requirements.

F. Energy efficiency inspections shall be made to deter-
mine compliance with Minnesota Energy Code
requirements.
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ﬁaming \

eRoof Truss & Bracing/Energy Heel
*Roof covering, Ice & Water, Roof Vents
*Attic Access Lath (Adhered Masonry Veneer) 1
eHeaders Lo
Eooting Inspection R eColumns/Blocking — Follow Load Paths Nzlapehr
L]
eSetbacks eFloor Framing (Truss, |-Joist, Lumber) E e: .
. eFastening
«Soil Conditions :Lreateda;lls”/I;Iatets & Anchor Bolts «Flashing
*Strip Footings Width/Thickness .S:rr(::{ all bracing eWeep Screed )
*Pad Footings Size/Thickness e.a .|ng \
eDepth/Frost Coverage -atan;lese/Run
. . eHeadroom
- D .
CRebar Per Drawings, Grounding Rod - eHallways ﬂsulatlon '
*Boring/Notching eVapor Retarder @ilding Final \
(Foundation Wall - CIP (Pre-Pour) ] -F|rebIockmg/DrAaftstopplng ) *Air Barrier eInsulation Installation Certificate
«Forms — Height/Thickness eTempered Glazing/U-factor of Glazing eWall Insulation — R20 Min «Blower Door Test
eForm placement on footing — footing *Window Fall Protection oRim Joist —R20 Min *Plumbing Vent Roof Caps Removed
projection -Smoke-AIarrr.ms *Window Jambs eGuards/Handrails
l*Rebar — Dowels, Verticals, & Horizontals J *Outlet in Attic for Future Radon Fan ePenetrations sealed (Fireblocking/Air Sealing) eSmoke/CO Alarm Operation
eWater Resistive Barrier/House Wrap (Radon Piping & Labeling ) «Patio Door Blocked (if no Deck)
\ eFlashing: Drip Caps, Pan Flashing, Kick-out «Window Fall Protection
: _ _ Flashing, Foundation Insulation Flashing, -
ﬁ)undatlon Wall - Block or CIP (Post Other g & «Garage Wall/Ceiling Gypsum
Pour) ﬂechanical Final ) *Basement Ceiling & Under Stair Gypsum
eGaps/Cracks/Flaws? Block arrangement eFurnace eMechanical Room — 80sf Max Unprotected,
eWaterproofing eWater Heater Blocked to Floor
eInsulation - R10 Min Electrical Rough-in «A/C Unit *Radon Labeled
eDraining ERV/HRV eSump Lid Sealed (if used for Radon)
eNon-Draining — Poly Slipsheet Required sVent Terminations Hoods/Locations #Siding: Installation, Distance to Grade
*Walls braced for backfill ' . ™\ Final Grading
(Rock Base, Sock/Fabric y *Supply & Return Ducting «Supply/Return Air Grills P Qequired Hardcover: Driveway, Sidewalk )
eExhaust fans \ PRI, )
*Bath
(5 . Y oD
Plumbing Rough-In ryer =
Und g | & Air Test eGas Lines Plumbing Final Electrical Final
eUnderground a ir Tes )
-AbovegGround—Visu et oVisual *Manometer Test
*Supply Piping: Suppo?tl Hots In SAir Test  Fixtures set
B " S . . .
«Mixing Valves (Fnreplace ) eDishwasher Air Gap & Water Hammer
oTile shower Pan *Washer Water Hammer
\ J ’ \ *Water Softener: Bonding jumper, Air Gap
Slab *Shower Tile Height
«Rock (Backwater Valve Accessible )
«Poly m'1 DEPARTMENT OF
eRadon Tee (or use Drain Tile) LABOR AND INDUSTRY
\ J




. .
Footing Inspection

eSetbacks

*Soil Conditions

#Strip Footings Width/Thickness

ePad Footings Size/Thickness
eDepth/Frost Coverage

CRebar — Per Drawings, Grounding Rod

fFoundation Wall - CIP (Pre-Pour)

eForms — Height/Thickness

eForm placement on footing — footing
projection

eRebar — Dowels, Verticals, & Horizontals

Goundation Wall - Block or CIP (Post-
Pour)

eGaps/Cracks/Flaws? Block arrangement
*Waterproofing
*Insulation - R10 Min
*Draining
*Non-Draining — Poly Slipsheet Required
*Walls braced for backfill

eDrain Tile
\-Rock Base, Sock/Fabric

ﬁaming

*Roof Truss & Bracing/Energy Heel
*Roof covering, Ice & Water, Roof Vents
eAttic Access

eHeaders

eColumns/Blocking — Follow Load Paths
eFloor Framing (Truss, |-Joist, Lumber)
eTreated Sills/Plates & Anchor B
eNarrow Wall Braci
eSheathing
Stair Rise/Run

eHeadroom

eHallways

eBoring/Notching

eFireblocking/Draftstopping

eTempered Glazing/,

e*Window Fall Protection

eSmoke Alarms

eQOutlet in Attic for Future Radon Fan

eWater Resistive Barrier/House Wrap

eFlashing: Drip Caps, Pan Flashing, Kick-out
Flashing, Foundation Insulation Flashing,

\

.

cher
N

— -

Electrical Rough-in

- .

Plumbing Rough-In

eUnderground — Visual & Air Test
eAbove Ground — Visual & Air Test
*Supply Piping: Support, Hots Insulated
*Mixing Valves

L'Tile shower Pan

mlechanical Rough-In

*Gas Lines
oVisual
eAir Test

(Fireplace

S

Slab

*Rock

+Poly

+Radon Tee (or use Drain Tile)

\

[ath (Adhered Masonry Veneer)

ePaper
*Mesh
eFastening
eFlashing

L'Weep Screed

i

nsulation

2

echanical Final

*Gas Connections & Sediment Traps
(Supply/Return Air Grills

Glilding Final \
+Insulaton Installation Certifcate

L]

*Plumbing Vent Roof Caps Removed
eGuards/Handrails

eSmoke/CO Alarm Operation

ePatio Door Blocked (if no Deck)

eWindow Fall Protection

eGarage Wall/Ceiling Gypsum

eBasement Ceiling & Under Stair Gypsum

eMechanical Room — 80sf Max Unprotected,
Blocked to Floor

eRadon Labeled

eSump Lid Sealed (if used for Radon)
#Siding: Installation, Distance to Grade
eFinal Grading

(b

*Manometer Test

eFixtures set

eDishwasher Air Gap & Water Hammer
e*Washer Water Hammer

eWater Softener: Bonding jumper, Air Gap
eShower Tile Height

lumbing Final

(Backwater Valve Accessible

*Required Vegetation/Landscaping
Qequired Hardcover: Driveway, Sidewalk )

m

DEPARTMENT OF

LABOR AND INDUSTRY



. .. .

Footing Inspection

eSetbacks

*Soil Conditions

#Strip Footings Width/Thickness

ePad Footings Size/Thickness
eDepth/Frost Coverage

LRebar— Per Drawings, Grounding Rod

(Foundation Wall - CIP (Pre-Pour)

eForms — Height/Thickness

eForm placement on footing — footing
projection
eRebar — Dowels, Verticals, & Horizontals

G)undation Wall - Block or CIP (Post-
Pour)

eGaps/Cracks/Flaws? Block arrangement
*Waterproofing
*Insulation - R10 Min

*Walls braced for backfill
eDrain Tile

\

ﬁaming

eRoof Truss & Bracing/Energy Heel

eAttic Access
eHeaders

eFloor Framing (Truss, |-Joist, Lumber)
eTreated Sills/Plates & Anchor Bolts
eNarrow Wall Bracing

eSheathing

Stair Rise/Run

eHeadroom

eHallways

eBoring/Notching
eFireblocking/Draftstopping

e*Window Fall Protection

eSmoke Alarms

eQOutlet in Attic for Future Radon Fan
eWater Resistive Barrier/House Wrap

cher

*Roof covering, Ice & Water, Roof Vents

eColumns/Blocking — Follow Load Paths

eTempered Glazing/U-factor of Glazing

eFlashing: Drip Caps, Pan Flashing, Kick-out
Flashing, Foundation Insulation Flashing,

Electrical Rough-in

mlechanical Rough-In
eSupply & Return Ducting

L] .
¥Rock Base, Sock/Fabric y rSuppl & e
eBath
T’Iumbing Rough-In h °Drye'r
eUnderground .l & Air Test '?\a/isstlar]es
eAbove Ground — Visua. Tact A
*Supply Piping: Support, Hots Iris.  Fireplace
*Mixing Valves k
L‘T|Ie shower Pan J r
Slab
*Rock
*Poly

\

eRadon Tee (or use Drain Tile)

th (Adhered Masonry Veneer)
ePaper
*Mesh
eFastening
eFlashing

*Weep Screed
L p

Gsulation )

eVapor Retarder

e Air Barrier

eWall Insulation — R20 Min

*Rim Joist — R20 Min

eWindow Jambs

ePenetrations sealed (Fireblocking/Air Sealing)
(Radon Piping & Labeling )

ﬂechanical Final )

eFurnace

eWater Heater

*A/C Unit

*ERV/HRV

eVent Terminations Hoods/Locations
e|ntake/Exhaust Labeled

*Gas Connections & Sediment Traps
(Supply/Return Air Grills )

La 1

@ilding Final \

eInsulation Installation Certificate
eBlower Door Test

*Plumbing Vent Roof Caps Removed
eGuards/Handrails

*Smoke/CO Alarm Operation

ePatio Door Blocked (if no Deck)
eWindow Fall Protection

eGarage Wall/Ceiling Gypsum
eBasement Ceiling & Under Stair Gypsum

eMechanical Room — 80sf Max Unprotected,
Blocked to Floor

eRadon Labeled

eSump Lid Sealed (if used for Radon)
#Siding: Installation, Distance to Grade
eFinal Grading

eRequired Vegetation/Landscaping
Qequired Hardcover: Driveway, Sidewalk )

r

Plumbing Final

*Manometer Test

eFixtures set

eDishwasher Air Gap & Water Hammer
*Washer Water Hammer

eWater Softener: Bonding jumper, Air Gap
eShower Tile Height

Electrical Final

eBackwater Valve Accessible

. J
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Basement/Foundation Wall — Waterproofing MRC 406

SECTION R406 1. Two-ply hot-mopped felts.
FOUNDATION WATERPROOFING AND 2. Fifty-five-pound (25 kg) roll roofing.
DAMPPROOFING 3. Six-mil (0.15 mm) polyvinyl chloride.

gglﬂe?eld Concrete and masonry foundation dampproofing. 4. Six-mil (0.15 mm) polyethylene.

' . 5. Forty-mil (1 mm) polymer-modified asphalt.
R406.2 Concrete and masonry foundation waterproofing. . - g .
Exterior foundation walls that retain earth and enclose below 6. Sixty-mil (1.5 mm) flexible polymer cement.
grade interior spaces, floors. and crawl spaces shall be water- 7. One-eighth-inch (3 mm) cement-based. fiber-reinforced,
proofed. Waterproofing shall be installed at a minimum from waterproof coating.
the top of the footing to the finished grade or in accordance 8. Sixty-mil (1.5 mm) solvent-free liquid-applied syn-
with the manufacturer’s installation instructions. Walls shall thetic rubber.
be waterproofed in accordance with one of the following: Exception: Organic-solvent-based products such as

hydrocarbons, chlorinated hydrocarbons, ketones, and es-
ters shall not be used for ICF walls with expanded polysty-
rene form material. Use of plastic roofing cements. acrylic
coatings. latex coatings. mortars. and pargings to seal ICF
walls is permitted. Cold-setting asphalt or hot asphalt shall
conform to Type C of ASTM D449. Hot asphalt shall be
applied at a temperature of less than 200°F (93°C).

All joints in membrane waterproofing shall be lapped and
sealed with an adhesive compatible with the membrane.




Basement/Foundation Wall — Waterproofing MRE 402

SECTION R402 1. The waterproofing shall extend from the top interior
BUILDING THERMAL ENVELOPE wall edge. across the top of the wall. and down the

R402.1 General (Prescriptive). The building thermal envelope SOOI 14 o il

shall meet the requirements of Sections R402.1.1 through \_Wdth‘ leosed'ceu. material is 1ustalled~ oy c:}'eate G
R402.1.4. seal between the sill plate and the top of the founda-

tion wall. the installation is deemed to meet the
R402.1.1 Insulation, waterproofing, and fenestration requirements for the top of the wall waterproofing.
criteria. The building thermal envelope shall meet the
requirements of Table R402.1.1 based on the climate zone
specified in Chapter 3, and the requirements contained in
Section R402.2. Cast-in-place concrete and masonry block
foundation walls shall be waterproofed according to IRC
Section R406 and the following requirements:

r2

. If the walls are exposed to the exterior environment,
the waterproofing system shall have a rigid. opaque.
and weather-resistant protective covering to prevent
degradation of the waterproofing system. The pro-
tective covering shall cover the exposed waterproof-
ing and extend a minimum of 6 inches (152 mm)
below grade. The protective covering system shall
be flashed in accordance with IRC Section R703.8.

0 VS

170




Basement/Foundation Wall - Insulation

TABLE R402.1.1
INSULATION ANDFENESTRATION REQUIREMENTS BY COMPONENT*

CLIMATE | FENESTRATION | SKYLIGHT" GLAZED CEILING' | wWOOD MASS FLOOR | BASEMENT®'| SLAB® | CRAWL
ZONE U-FACTOR® U-FACTOR | FENESTRATION | R-VALUE | FRAME WALL R-VALUE WALL R-VALUE | SPACE®'
SHGC"*® WALL R-VALUE'"#" R-VALUE & DEPTH| WALL
R-VALUE' R-VALUE
6 0.32 0.55 NR 49 20, 13+5 15/20 30° 15 %1gft 15
7 0.32 0.55 NR 49 21 19/21 38 15 ion 13

For SI: 1 foot = 304.8 mm.

a. R-values are minimums. U-factors and SHGC are maximums. When insulation is installed in a cavity that is less than the label or design thickness of the
msulation. the installed R-value of the insulation shall not be less than the R-value specified in the table.

. The fenestration U-factor column excludes skylights. The SHGC column applies to all glazed fenestration.

. See Section R402.2.8.

. Insulation R-values for heated slabs shall be installed to the depth indicated or to the top of the footing. whichever is less.

. Or insulation sufficient to fill the framing cavity. R-19 minimum.
First value 1s cavity insulation. second is continuous insulation or insulated siding. so *13+5" means R-13 cavity insulation plus R-5 continuous insulation or
mnsulated siding. If structural sheathing covers 40 percent or less of the exterior. continuous insulation R-value shall be permitted to be reduced by no more
than R-3 in the locations where structural sheathing is used to maintain a consistent total sheathing thickness.

. The second R-value applies when more than half the mnsulation is on the interior of the mass wall.

. When using log-type construction for thermal mass walls the following applies:

(1)a minimum of a 7-inch diameter log shall be used: and

-0 o o

U]

=

(2)the U-value of fenestration products shall be 0.29 overall on average or better.
—— 1. See Section 402.2.8. A minimum R-19 cavity insulation is required in wood foundation walls.
J. Roof/ceiling assemblies shall have a minimum 6-inch energy heel.




R402.2.8 Basement walls. Walls associated with condi-
tioned basements shall be insulated from the top of the base-
ment wall down to 10 feet (3048 mm) below grade or to the
top of the footing. whichever is less. Foundation insulation
shall be installed according to the manufacturer’s installa-
tion instructions. Walls associated with unconditioned base-
ments shall meet the requirements of this section unless the
floor overhead is insulated in accordance with Sections
R402.1.1 and R402.2.7 and the following requirements:

a. R-15 insulation for concrete and masonry founda-
tions shall be installed according to R402.11.1 to
R40211.8 and a minimum of a R-10 shall be
installed on the exterior of the wall. Interior insula-
tion, other than closed cell spray foam. shall not
exceed R-11. Foundations shall be waterproofed in
accordance with the applicable provisions of the
International Residential Code (IRC).

Exception: R-10 continuous insulation on the
exterior of each foundation wall shall be permit-
ted to comply with this code if the tested air leak-
age rate required in Section R402.4.1.2 does not
exceed 2.6 air changes per hour and the total
square feet between the finished grade and the
top of each foundation wall does not exceed 1.5
multiplied by the total lineal feet of each founda-
tion wall that encloses conditioned space. Interior
insulation. other than closed cell spray foam. shall
not exceed R-11. See footnote ¢ to Table R402.2.1.

Goundation Wall - Block or CIP (Post-
Pour)

eGaps/Cracks/Flaws? Block arrangement

o
.r
L]
L]
*Walls braced for backfill
*Drain Tile

CRock Base, Sock/Fabric







Exception: R-10 continuous insulation on the
exterior of each foundation wall shall be permit-
ted to comply with this code if the tested air leak-
age rate required in Section R402.4.1.2 does not
exceed 2.6 air changes per hour and the total
square feet between the finished grade and the
top of each foundation wall does not exceed 1.5
multiplied by the total lineal feet of each founda-
tion wall that encloses conditioned space. Interior
insulation. other than closed cell spray foam. shall
not exceed R-11. See footnote ¢ to Table R402.2.1.

SF of 1+2+3 cannot exceed 1.5 x 25’



ﬁaming \

eRoof Truss & Bracing/Energy Heel
*Roof covering, Ice & Water, Roof Vents
*Attic Access Lath (Adhered Masonry Veneer) 1
eHeaders Lo
Footing Inspection ) eColumns/Blocking — Follow Load Paths Nzlapehr
L]
eFloor Framing (Truss, |-Joist, Lumber) es .
 Setbacks «Treated Sills/Plates & Anchor Bolt *Fastening
*Soil Conditions -N;era:o?/v V\Ilasll Braa:iin nchor s eFlashing
*Strip Footings Width/Thickness oSheathi 8 eWeep Screed )
*Pad Footings Size/Thickness e.a .|ng \
eDepth/Frost Coverage -Stan;lese/Run
cRebar— Per Drawings, Grounding Rod - -:e: room ﬂsulation N
eHallways
*Boring/Notching eVapor Retarder @ilding Final \
(Foundation Wall - CIP (Pre-Pour) K *Fireblocking/Draftstopping *Air Barrier eInsulation Installation Certificate
«Forms — Height/Thickness eTempered Glazing/U-factor of Glazing eWall Insulation — R20 Min «Blower Door Test
«Form placement on footing — footing *Window Fall Protection j Rim Joist ~R20 Min *Plumbing Vent Roof Caps Removed
projection -SmokeAAIarrr.ms *Window Jambs eGuards/Handrails
L-Rebar— Dowels, Verticals, & Horizontals J *Outlet in A_tt'.c for FuFure Radon Fan ePenetrations sealed (Fireblocking/Air Sealing) eSmoke/CO Alarm Operation
eWater Resistive Barrier/House Wrap (Radon Piping & Labeling y «Patio Door Blocked (if no Deck)
eFlashing: Drip Caps, Pan Flashing, Kick-out «Window Fall Protection
(F;)undation Wall - Block or CIP (Post- N \gl?shmg, Foundation Insulation Flashing, «Garage Wall/Ceiling Gypsum
er
Pour) ﬂechanical Final ) *Basement Ceiling & Under Stair Gypsum
eGaps/Cracks/Flaws? Block arrangement eFurnace eMechanical Room — 80sf Max Unprotected,
-Water?roofmg . eWater Heater Blocked to Floor
eInsulation - R10 Min Electrical Rough-in «A/C Unit *Radon Labeled
eDraining L eSump Lid Sealed (if used for Radon)
. . . ERV/HRV . . X
\-Al/\kl)ln—:ram;nfg— Eolykillllpsheet Required sVent Terminations Hoods/Locations -?dn:g(Ji Incsj.'.callatlon, Distance to Grade
*Walls braced for backfi , eFinal Grading
eDrain Tile m"eChamcal Rough-In ) °Intake/ExhaLfst Labeled. *Required Vegetation/Landscaping
. . *Gas Connections & Sediment Traps X ) b
(Rock Base, Sock/Fabric Y. *Supply & Return Ducting «Supply/Return Air Grills Qequwed Hardcover: Driveway, Sidewalk )
eExhaust fans \ PRI, )
eBath
ﬁ’lumbing Rough-In R *Dryer = —
i eGas Lines Plumbing Final Electrical Final
*Underground: R Test oVisual *Manometer Test
:Above Ground - Visua. ast — «Air Test «Eixtures set
-_Mixing Valves (Fireplace y, eDishwasher Air Gap & Water Hammer
L’T”e shower Pan *Washer Water Hammer
J ’ \ *Water Softener: Bonding jumper, Air Gap
Slab *Shower Tile Height
«Rock (Backwater Valve Accessible )
oty m DEPARTMENT OF
eRadon Tee (or use Drain Tile) LABOR AND INDUSTRY
\ J




ﬁaming \

eRoof Truss & Bracing/Energy Heel
*Roof covering, Ice & Water, Roof Vents
*Attic Access Lath (Adhered Masonry Veneer) 1
eHeaders Lo
Footing Inspection ) eColumns/Blocking — Follow Load Paths -I\/T:sehr
eFloor Framing (Truss, |-Joist, Lumber) .
 Setbacks «Treated Sills/Plates & Anchor Bolt *Fastening
*Soil Conditions -N;era:o?/v V\Ilasll Braa:iin nchor s eFlashing
*Strip Footings Width/Thickness oSheathi 8 eWeep Screed )
*Pad Footings Size/Thickness e.a .|ng \
eDepth/Frost Coverage -Stan;lese/Run
cRebar— Per Drawings, Grounding Rod - -:e: room ﬂsulation N
eHallways
*Boring/Notching eVapor Retarder @ilding Final \
(Foundation Wall - CIP (Pre-Pour) K *Fireblocking/Draftstopping *Air Barrier eInsulation Installation Certificate
«Forms — Height/Thickness eTempered Glazing/U-factor of Glazing eWall Insulation — R20 Min «Blower Door Test
«Form placement on footing — footing *Window Fall Protection j Rim Joist ~R20 Min *Plumbing Vent Roof Caps Removed
projection -SmokeAAIarrr.ms *Window Jambs eGuards/Handrails
L-Rebar— Dowels, Verticals, & Horizontals J *Outlet in A_tt'.c for FuFure Radon Fan ePenetrations sealed (Fireblocking/Air Sealing) eSmoke/CO Alarm Operation
eWater Resistive Barrier/House Wrap (Radon Piping & Labeling J «Patio Door Blocked (if no Deck)
eFlashing: Drip Caps, Pan Flashing, Kick-out «Window Fall Protection
fFoundation Wall - Block or CIP (Post- ) \(F)lishmg' Foundation Insulation Flashing, «Garage Wall/Ceiling Gypsum
er
Pour) ﬂechanical Final ) *Basement Ceiling & Under Stair Gypsum
eGaps/Cracks/Flaws? Block arrangement eFurnace eMechanical Room — 80sf Max Unprotected,
-Water?roofmg . eWater Heater Blocked to Floor
.lnDSUI?t-'on -R10Min Electrical Rough-in *A/C Unit .gadontjbseleldd (if used for Radon)
eDraining ERV/HRV eSump Lid Sealed (if used for Radon
\-Al/\kl)ln—:ram;nfg— Eolykillllpsheet Required sVent Terminations Hoods/Locations -?dlr:gé Incsj.'.callatlon, Distance to Grade
*Walls braced for backfi , eFinal Grading
eDrain Tile m"eChamcal Rough-In ) °Intake/ExhaLfst Labeled. *Required Vegetation/Landscaping
. . *Gas Connections & Sediment Traps X ) b
(Rock Base, Sock/Fabric Y. *Supply & Return Ducting «Supply/Return Air Grills Qequwed Hardcover: Driveway, Sidewalk )
eExhaust fans \ PRI, )
*Bath
. A D
Plumbing Rough-In ryer =
( i eGas Lines Plumbing Final Electrical Final
*Underground: R Test oVisual *Manometer Test
-?bovle ?,.rq”nds_ Viste: H “est eAir Test eFixtures set
L .
.NL:IZIF;; VIapI:/negs' upport, Hots T (Fireplace y, eDishwasher Air Gap & Water Hammer
L’T”e shower Pan *Washer Water Hammer
J ’ \ *Water Softener: Bonding jumper, Air Gap
Slab *Shower Tile Height
«Rock (Backwater Valve Accessible )
. m DEPARTMENT OF
*Radon Tee (or use Drain Tile) LABOR AND INDUSTRY
\ J




Slab Inspection

Subp. 2. Soil-gas membrane installation. A soil-gas mem-
brane shall be placed on top of the gas-permeable material
prior to placing a floor on top of or above the soil. The soil-gas
membrane shall cover the entire floor area. Separate sections
of membrane must be lapped at least 12 inches (305 mm). The
membrane shall fit closely around any penetration of the mem-
brane to reduce the leakage of soil gases. All punctures or tears
in the soil-gas membrane shall be repaired by sealing and
patching the soil-gas membrane with the same kind of mate-
rial, maintaining a minimum 12-inch (305 mm) lap.




R506.2.3 Vapor retarder. A 6-mil (0.006 inch: 152 pum)
polyethylene or approved vapor retarder with joints lapped
not less than 6 inches (152 mm) shall be placed between
the concrete floor slab and the base course or the prepared
subgrade where a base course does not exist.

Exception: The vapor retarder is not required for the
following:

1. Garages. utility buildings and other unheated
accessory Structures.

=

For unheated storage rooms having an area of
less than 70 square feet (6.5 m?) and carports.

3. Driveways. walks. patios and other flatwork not
likely to be enclosed and heated at a later date.

4. Where approved by the building official. based
on local site conditions.

Slab Inspection




Footing Inspection

eSetbacks

*Soil Conditions

#Strip Footings Width/Thickness

ePad Footings Size/Thickness
eDepth/Frost Coverage

cRebar— Per Drawings, Grounding Rod

(Foundation Wall - CIP (Pre-Pour)

eForms — Height/Thickness

eForm placement on footing — footing
projection

L-Rebar— Dowels, Verticals, & Horizontals

(F;)undation Wall - Block or CIP (Post-
Pour)

eGaps/Cracks/Flaws? Block arrangement
eWaterproofing
eInsulation - R10 Min

eDraining

eNon-Draining — Poly Slipsheet Required
*Walls braced for backfill
eDrain Tile
(Rock Base, Sock/Fabric

ﬁaming

eRoof Truss & Bracing/Energy Heel

*Roof covering, Ice & Water, Roof Vents

eAttic Access

eHeaders

eColumns/Blocking — Follow Load Paths

eFloor Framing (Truss, |-Joist, Lumber)

eTreated Sills/Plates & Anchor Bolts

eNarrow Wall Bracing

eSheathing

Stair Rise/Run

eHeadroom

eHallways

eBoring/Notching

eFireblocking/Draftstopping

eTempered Glazing/U-factor of Glazing

eWindow Fall Protection

eSmoke Alarms

eQutlet in Attic for Future Radon Fan

eWater Resistive Barrier/House Wrap

eFlashing: Drip Caps, Pan Flashing, Kick-out
Flashing, Foundation Insulation Flashing,

cher

Electrical Rough-in

ﬁ’lumbing Rough-In

mlechanical Rough-In
*Supply & Return Ducting
+Exhaust fans

*Bath
*Dryer

. *Gas Lines
eUnderground 2l & Air Test eVisual
eAbove Ground — Visua. Tast «Air Test
eSupply Piping: Support, Hots Ifs.. «Fireplace
*Mixing Valves \

LOTiIe shower Pan
-
Slab
*Rock
*Poly

eRadon Tee (or use Drain Tile)
\

[ath (Adhered Masonry Veneer)

ePaper
*Mesh
eFastening
eFlashing

*Weep Screed
L p

ﬂsulation

eVapor Retarder

e Air Barrier

eWall Insulation — R20 Min
*Rim Joist — R20 Min
eWindow Jambs

(Radon Piping & Labeling

ePenetrations sealed (Fireblocking/Air Sealing)

J

ﬂechanical Final

eFurnace

eWater Heater

*A/C Unit

*ERV/HRV

eVent Terminations Hoods/Locations
e|ntake/Exhaust Labeled

*Gas Connections & Sediment Traps
(Supply/Return Air Grills

w

@ilding Final \

eInsulation Installation Certificate
eBlower Door Test

*Plumbing Vent Roof Caps Removed
eGuards/Handrails

*Smoke/CO Alarm Operation

ePatio Door Blocked (if no Deck)
eWindow Fall Protection

eGarage Wall/Ceiling Gypsum
eBasement Ceiling & Under Stair Gypsum

eMechanical Room — 80sf Max Unprotected,
Blocked to Floor

eRadon Labeled

eSump Lid Sealed (if used for Radon)
#Siding: Installation, Distance to Grade
eFinal Grading

eRequired Vegetation/Landscaping
Qequired Hardcover: Driveway, Sidewalk )

r

Plumbing Final

*Manometer Test

eFixtures set

eDishwasher Air Gap & Water Hammer
*Washer Water Hammer

eWater Softener: Bonding jumper, Air Gap
eShower Tile Height

(Backwater Valve Accessible

Electrical Final

m
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Ducting, Exhaust Fans

R403.2.1 Insulation (prescriptive). All exhaust, supply, TABLE R403.2.1
and return air ducts and plenums shall be insulated accord- MINIMUM REQUIRED DUCT AND PLENUM
ing to Table R403.2.1. INSULATION FOR DWELLING UNITS
; : DUCT TYPE/LOCATION REQUIREMENTS
For the purposes of Table R403.2.1, the following applies: —
) . . . .. Exterior of building R-8, Vand W
a. Insulation is only required in the conditioned space : :
for a dlstance Of 3 feet (914 mm) froln the exterlor At“CS,‘ gal'agés, ﬂlld Velllllated Cl'ﬂ“’l SpaL‘es R'8 alld Vv
or unconditioned space. Outdoor air intakes within conditioned spaces R33and V
b. V means the vapor retarder in accordance with IMC Exhaust ducts within conditioned spaces R33and V
SeCtlo_n 604-_1 L. Whep a vapor _retarde? Is required, Within concrete slab or within ground R3-5and V
duct insulation required by this section shall be —v — :
- . 11 Within conditioned spaces and in basements .
installed without respect to other building envelope posersl ‘ None Required
nsulation. with insulated walls

¢. W means an approved weatherproof barrier.

(Mechanical Rough-In

*Dryer
*Gas Lines
*Visual

*Air Test
(Fireplace Yy,







ﬁaming \

*Roof Truss & Bracing/Energy Heel
*Roof covering, Ice & Water, Roof Vents
*Attic Access Lath (Adhered Masonry Veneer) 1
eHeaders Lp
Footing Inspection ) eColumns/Blocking — Follow Load Paths -I\/T:sehr
eFloor Framing (Truss, |-Joist, Lumber) .
 Setbacks +Treated Sills/Plates & Anchor Bolt *Fastening
*Soil Conditions -N;era:o?/v V\Ilasll Braa:iin nchor o eFlashing
#Strip Footings Width/Thickness «Sheathi J *Weep Screed i)
*Pad Footings Size/Thickness e.a .|ng .
eDepth/Frost Coverage -Stan;lese/Run
cRebar— Per Drawings, Grounding Rod - -:e: room ﬂsulation N
eHallways
*Boring/Notching eVapor Retarder @ilding Final \
(Foundation Wall - CIP (Pre-Pour) h *Fireblocking/Draftstopping *Air Barrier eInsulation Installation Certificate
«Forms — Height/Thickness eTempered Glazing/U-factor of Glazing eWall Insulation — R20 Min eBlower Door Test
«Form placement on footing — footing *Window Fall Protection j Rim Joist ~R20 Min *Plumbing Vent Roof Caps Removed
projection -SmokeAAIarrr.ms *Window Jambs Guards/Handrails
L-Rebar— Dowels, Verticals, & Horizontals ) *Outletin Attic for Future Radon Fan ePenetrations sealed (Fireblocking/Air Sealing) eSmoke/CO Alarm Operation
eWater Resistive Barrier/House Wrap (Radon Piping & Labeling J «Patio Door Blocked (if no Deck)
eFlashing: Drip Caps, Pan Flashing, Kick-out eWindow Fall Protection
(F;)undation Wall - Block or CIP (Post- N \gl?shmg, Foundation Insulation Flashing, «Garage Wall/Ceiling Gypsum
er
Pour) ﬂechanical Final ) *Basement Ceiling & Under Stair Gypsum
eGaps/Cracks/Flaws? Block arrangement eFurnace eMechanical Room — 80sf Max Unprotected,
-Water?roofmg . eWater Heater Blocked to Floor
.lnDSUI?t-Ion - R10 Min Electrical Rough-in *A/C Unit .Sadonl_l.'jbseleldd (if used for Radon)
eDraining ERV/HRV eSump Lid Sealed (if used for Radon
\-Al/\kl)ln—:ram;nfg— Eolykillllpsheet Required sVent Terminations Hoods/Locations -?dlr:gé Incsj.'.callatlon, Distance to Grade
*Walls braced for backfi . eFinal Grading
eDrain Tile m"eChamcal Rough-In ) °Intake/ExhaLfst Labeled. *Required Vegetation/Landscaping
. . *Gas Connections & Sediment Traps ) X )
(Rock Base, Sock/Fabric y, *Supply & Return Ducting «Supply/Return Air Grills Qequwed Hardcover: Driveway, Sidewalk )
eExhaust fans \ PRI, )
eBath
. A D
Plumbing Rough-In ryer A
( i eGas Lines Plumbing Final Electrical Final
eUnderground 2l & Air Test eVisual «Manometer Test
-?bovle ?,.rq”nds_ Viste: H “est eAir Test eFixtures set
o .
.NL:IZIF;; VIapI:/negs' upport, Hots T (Fireplace y, eDishwasher Air Gap & Water Hammer
L’T”e shower Pan *Washer Water Hammer
J ’ \ *Water Softener: Bonding jumper, Air Gap
Slab eShower Tile Height
«Rock (Backwater Valve Accessible )
«Poly m DEPARTMENT OF
eRadon Tee (or use Drain Tile) LABOR AND INDUSTRY
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Energy Heel

TABLE R402.1.1
INSULATION ANDFENESTRATION REQUIREMENTS BY COMPONENT*

CLIMATE | FENESTRATION | SKYLIGHT" GLAZED CEILING' | wWOOD MASS FLOOR | BASEMENT®'| SLAB® | CRAWL
ZONE U-FACTOR® U-FACTOR | FENESTRATION | R-VALUE | FRAME WALL R-VALUE WALL R-VALUE | SPACE®'
SHGC"*® WALL R-VALUE'"#" R-VALUE & DEPTH| WALL
R-VALUE' R-VALUE
6 0.32 0.55 NR 49 20, 13+5 15/20 30° 15 ‘131} 15
b S
7 0.32 0.55 NR 49 21 19/21 38 15 ion 15

For SI: 1 foot = 304.8 mm.

a. R-values are minimums. U-factors and SHGC are maximums. When insulation is installed in a cavity that is less than the label or design thickness of the
msulation. the installed R-value of the insulation shall not be less than the R-value specified in the table.

. The fenestration U-factor column excludes skylights. The SHGC column applies to all glazed fenestration.

. See Section R402.2.8.

. Insulation R-values for heated slabs shall be installed to the depth indicated or to the top of the footing. whichever is less.

. Or insulation sufficient to fill the framing cavity. R-19 minimum.
First value 1s cavity insulation. second is continuous insulation or insulated siding. so *13+5" means R-13 cavity insulation plus R-5 continuous insulation or
mnsulated siding. If structural sheathing covers 40 percent or less of the exterior. continuous insulation R-value shall be permitted to be reduced by no more
than R-3 in the locations where structural sheathing is used to maintain a consistent total sheathing thickness.

. The second R-value applies when more than half the insulation is on the interior of the mass wall.

. When using log-type construction for thermal mass walls the following applies:

(1)a minimum of a 7-inch diameter log shall be used: and

-0 o o

U]

=

(2)the U-value of fenestration products shall be 0.29 overall on average or better.

1. See Section 402.2.8. A minimum R-19 cavity insulation is required in wood foundation walls.
—)I J. Roof/ceiling assemblies shall have a minimum 6-inch energy heel.




Energy Heel

| Trusses @ 24" oc
Insulate to R50 w/ blown in fiberglass

Vapor barrier
5/8" gyp bd

\
|

7 1/2" energy heel

/

) .

T I~

- Wind wash, maintain
__1"airgap

\[ Main Plate

e attached to
irricane clips

bn sill seal

foundation ——
T~

: 8-11/8" \

e AIugLinum fascia and soffit over
- 'type X gypsum sheathing

LP Smartside lap siding
Tyvek

7/16" OSB

2x6 studs @ 16" oc

R21 fiberglass batt insulation

4 mil poly vapor barrier
1/2" gyp bd

Framing

*Roof Truss & Bracing/Energy Heel

*Roof covering, Ice & Water, Roof Vents

eAttic Access

eHeaders

eColumns/Blocking — Follow Load Paths

eFloor Framing (Truss, |-Joist, Lumber)

eTreated Sills/Plates & Anchor Bolts

eNarrow Wall Bracing

eSheathing

eStair Rise/Run

eHeadroom

eHallways

eBoring/Notching

eFireblocking/Draftstopping

eTempered Glazing/U-factor of Glazing

*Window Fall Protection

eSmoke Alarms

eQOutlet in Attic for Future Radon Fan

eWater Resistive Barrier/House Wrap

eFlashing: Drip Caps, Pan Flashing, Kick-out
Flashing, Foundation Insulation Flashing,

cher

\




Energy Heel

R402.2.3 Eave baffle. For air permeable isulations in
vented attics, a baffle shall be installed adjacent to soffit
and eave vents. Baffles shall maintain an opening equal or
greater than the size of the vent. The baffle shall extend
over the top of the attic insulation. The baffle shall be per- Insulation
mitted to be any solid material.

Insulation baffle

AVAVAVAVAWAWAIA ;5 Sofitdam
R806.3 Vent and insulation clearance. Where eave or cor- . I'., f A [} ;f;ardtta}oar%or rigid
nice vents are installed. blocking, bridging and msulation % 0, ) AN __J'.‘__ A _._’ P ERy
shall not block the free flow of air. Not less than a 1-inch (25 = = =
mm) space shall be provided between the insulation and the ﬁ l. o Soffit vent
roof sheathing and at the location of the vent. ~_-+;f;|:; i
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Energy Heel

R402.2 Specific insulation requirements (Prescriptive). In
addition to the requirements of Section R402.1, insulation
shall meet the specific requirements of Sections R402.2.1
through R402.2.12.

R402.2.1 Ceilings with attic spaces. When Section
R402.1.1 would require R-38 in the ceiling, R-30 shall be
deemed to satisfy the requirement for R-38 wherever the
full height of uncompressed R-30 insulation extends over
the wall top plate at the eaves. Similarly. R-38 shall be
deemed to satisfy the requirement for R-49 wherever the
full height of uncompressed R-38 insulation extends over
the wall top plate at the eaves. This reduction shall not
apply to the U-factor alternative approach in Section
R402.1.3 and the total UA alternative in Section R402.1.4.

Blown/Loose fill insulation:

~R-3.5/inch +/-
R-38 + 3.5 =~11"

R-49 with 6” min heel.

or R-38 with min ~12” (+ baffle

space) heel.

Maintain 1" air gap
o Wind wash

R g/ gyp sheathing /

S Aluminum soffit

| = 5/4x4 trim on spacer blocks

Air gap for roof ventilation
~ Siding

Section 1 - Callout 2

13

3/4" = 1-0"




Energy Heel

| Trusses @ 24" oc
Insulate to R50 w/ blown in fiberglass
Vapor barrier

5/8" gyp bd "
/" 7 1/2" energy heel 7— x3.5 =R 26.25
2
- Wind wash, maintain
) 1"air gap
= SN _|_Main Plate
: » 8-11/8" \
e attached to . N AIugLinum fascia and soffit over
irricane cilps/\ |- — - 578" type X gypsum sheathing
. LP Smartside lap siding
(13 Y T
yvek
‘\AZ’/‘ [, 5\ 7/16" OSB
s A2/' 2x6 studs @ 16" oc
| R21 fiberglass batt insulation
bn sill seal \ 4 mil poly vapor barrier
foundation — A-J*\ 1/2" gyp bd
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ﬁaming \

eRoof Truss & Bracing/Energy Heel
*Roof covering, Ice & Water, Roof Vents

*Attic Access Lath (Adhered Masonry Veneer) 1
eHeaders Lo
Eooting Inspection R eColumns/Blocking — Follow Load Paths Nzlapehr
L]
eSetbacks eFloor Framing (Truss, |-Joist, Lumber) E e: .
. eFastening
«Soil Conditions :Lreated\i;lls”/I;Iatets & Anchor Bolts «Flashing
*Strip Footings Width/Thickness arrovs{ all bracing eWeep Screed
*Pad Footings Size/Thickness -She.ath.mg \ J
eDepth/Frost Coverage -atan;lese/Run
. . eHeadroom
— D .
CRebar Per Drawings, Grounding Rod - eHallways ﬂsulatlon N
*Boring/Notching *Vapor Retarder @ilding Final \
(Foundation Wall - CIP (Pre-Pour) h *Fireblocking/Draftstopping *Air Barrier eInsulation Installation Certificate
eForms — Height/Thickness -Te.mpered GIazmg/— *Wall Insulation - R20 Min Blower Door Test
«Form placement on footing — footing *Window Fall Protection j Rim Joist ~R20 Min *Plumbing Vent Roof Caps Removed
projection *Smoke -Alarrr.ms *Window Jambs Guards/Handrails
eRebar — Dowels, Verticals, & Horizontals y *Outlet in Attic for Future Radon Fan *Penetrations sealed (Fireblocking/Air Sealing) *Smoke/CO Alarm Operation
eWater Resistive Barrier/House Wrap (Radon Piping & Labeling ) «Patio Door Blocked (if no Deck)
\ eFlashing: Drip Caps, Pan Flashing, Kick-out «Window Fall Protection
: _ _ Flashing, Foundation Insulation Flashing, -
@)undatlon Wall - Block or CIP (Post Other g & «Garage Wall/Ceiling Gypsum
Pour) ﬂechanical Final ) *Basement Ceiling & Under Stair Gypsum
eGaps/Cracks/Flaws? Block arrangement eFurnace eMechanical Room — 80sf Max Unprotected,
eWaterproofing Blocked to Floor
i . eWater Heater
eInsulation - R10 Min Electrical Rough-in «A/C Unit *Radon Labeled
eDraining ERV/HRV eSump Lid Sealed (if used for Radon)
\-/\I/\kl)ln—:ram;nfg— Eolykillllpsheet Required - \ sVent Terminations Hoods/Locations 'E!dlr:gcz’ In(sj'.callatlon, Distance to Grade
*Walls braced for backfi eFinal Grading
i - Intake/Exhaust Labeled
eDrain Tile Mechanical Rough-In *Intake/Ex alfs avele . *Required Vegetation/Landscaping
. . *Gas Connections & Sediment Traps X ) b
(Rock Base, Sock/Fabric Y. *Supply & Return Ducting «Supply/Return Air Grills Qequwed Hardcover: Driveway, Sidewalk )
eExhaust fans \ )
eBath
. A D
Plumbing Rough-In ryer =
i eGas Lines Plumbing Final ) Electrical Final
eUnderground 2l & Air Test )
eAbove Ground — Vis Tast Visual [ Manemeter Test
*Supply Piping: Supp;: Hots Ini SAir Test  Fixtures set
B " S . . .
«Mixing Valves (Fnreplace ) eDishwasher Air Gap & Water Hammer
oTile shower Pan *Washer Water Hammer
\ J ’ \ *Water Softener: Bonding jumper, Air Gap
Slab *Shower Tile Height
«Rock (Backwater Valve Accessible )

«Poly m DEPARTMENT OF
eRadon Tee (or use Drain Tile) LABOR AND INDUSTRY

L v




Windows/Doors

TABLE R402.1.1
INSULATION ANDFENESTRATION REQUIREMENTS BY COMPONENT?
CLIMATE|| FENESTRATION | SKYLIGHT® GLAZED CEILING' | WOOD MASS FLOOR | BASEMENT®>' | SLABY | CRAWL
ZONE U-FACTOR® | UFACTOR | FENESTRATION | R-VALUE | FRAME WALL. R-VALUE WALL R-VALUE | SPACE®'
SHGCP® WALL | R-VALUE'Sh R-VALUE |& DEPTH| WALL
R-VALUE' R-VALUE
6 0.32 0.55 NR 49 20, 13+5 15/20 30° 15 Slg'ﬁ 15
, : 10,
7 0.32 0.55 NR 49 21 19/21 38 15 15
5ft
(raming \

*Roof Truss & Bracing/Energy Heel
*Roof covering, Ice & Water, Roof Vents
sAttic Access

R402.4.3 Fenestration air leakage. Windows. skylights sl

and sliding glass doors shall have an air infiltration rate of CFlR G e -t it

no more than 0.3 cfi per square foot (1.5 L/s/m?). and *Narrow Wall Bracing

swinging doors no more than 0.5 cfin per square foot (2.6 R

L/s/m?), when tested according to NFRC 400 or AAMA/ e

WDMA/CSA 101/1.S.2/A440 by an accredited. indepen- *Boring/Notching

dent laboratory and listed and labeled by the manufac- oAy g

e bimice s
Exception: Site-built windows. skylights and doors. BECe o

sFlashing: Drip Caps, Pan Flashing, Kick-out
Flashing, Foundation Insulation Flashing,

cher J




Whalt does the NFRC label tell you?

The NFRC label helps you compare between energy-efficient windows, doors, and

skylights by providing you with energy performance ratings in multiple categories.

Window Label

U-Factor measures how well a product can

keep heat from escaping from the inside of a

is at keeping heat in. Range: 0.20-1.20 Look for:

room, The lower the number, the better a product [ Cnmneo | Gl » Aegon P+ Lo
\ ENERGY PERFORMANCE RATINGS

Low numbers

Visible Transmittance measures how
product is designed to effectively T your home
with daylight, potentially Mg you money on
artificial lighting, higher the number. the more
is let in. Range: 0-1 Look for: High

mbers

Door Label

World’s Best

Window Co.
Series “20007
Casement

U-Factor (U.SA-P) Solar Heat Gain Coefficient

* 0.27 | 0.25

ADDITIONAL PERFORMANCE RATINGS
Visible Transmittance Air Leakage (USA-P)

0.51 | <0.3

Al B o7 e Bt ol

NFRC alsec has a condensation rating that is
optional for manufacturers to include, so you may
or may not see it on the label. The higher the

number, the better a product resists condensation

Download the aptional label

Solar Heat Gain Coefficient measures
well a product can resist unwanted
which is especially imporigaeduring summer
cooling season. TheTower the number, the less
you'll s on cooling. Range: o-1 Look for: Low

mbers

Air Leakage measures how much air will enter
a room through a product. The lower the number,
the fewer drafts youll experience. Range: =

0.3 Look for; Low numbers

https://www.nfrc.org/#tabs-nfrclabels |0

https://www.homedepot.com/s
/ieldwen%2520windows?NCNI-5

(raming

*Roof Truss & Bracing/Energy Heel
*Roof covering, Ice & Water, Roof Vents
s Attic Access

sHeaders

*Columns/Blocking — Follow Load Paths
*Floor Framing (Truss, I-loist, Lumber)
sTreated Sills/Plates & Anchor Bolts
*Narrow Wall Bracing

sSheathing

#Stair Rise/Run

*Headroom

*Hallways

*Boring/Notching
sFireblocking/Draftstopping

sTempered Glazing,
*Window Fall Protection

*Smoke Alarms

*Qutlet in Attic for Future Radon Fan
*Water Resistive Barrier/House Wrap
sFlashing: Drip Caps, Pan Flashing, Kick-out

Flashing, Foundation Insulation Flashing,

cher

\
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https://www.nfrc.org/#tabs-nfrclabels|0
https://www.homedepot.com/s

. .
Footing Inspection

eSetbacks

*Soil Conditions

#Strip Footings Width/Thickness

ePad Footings Size/Thickness
eDepth/Frost Coverage

LRebar — Per Drawings, Grounding Rod

(Foundation Wall - CIP (Pre-Pour)

eForms — Height/Thickness

eForm placement on footing — footing
projection

eRebar — Dowels, Verticals, & Horizontals

Goundation Wall - Block or CIP (Post-
Pour)

eGaps/Cracks/Flaws? Block arrangement
eWaterproofing
eInsulation - R10 Min

eDraining

eNon-Draining — Poly Slipsheet Required
*Walls braced for backfill
eDrain Tile
Lkock Base, Sock/Fabric

ﬁaming

eRoof Truss & Bracing/Energy Heel
*Roof covering, Ice & Water, Roof Vents
eAttic Access

eHeaders

eColumns/Blocking — Follow Load Paths

eFloor Framing (Truss, |-Joist, Lumber)

eTreated Sills/Plates & Anchor Bolts

eNarrow Wall Bracing

eSheathing

Stair Rise/Run

eHeadroom

eHallways

eBoring/Notching

eFireblocking/Draftstopping

eTempered Glazing/U-factor of Glazing

e*Window Fall Protection

eSmoke Alarms

eQOutlet in Attic for Future Radon Fan

eWater Resistive Barrier/House Wrap

eFlashing: Drip Caps, Pan Flashing, Kick-out
Flashing, Foundation Insulation Flashing,

cher

Electrical Rough-in

mlechanical Rough-In

eSupply & Return Ducting
eExhaust fans

*Bath
A .
Plumbing Rough-In *Dryer
. *Gas Lines
eUnderground 2l & Air Test eVisual
eAbove Ground — Visua. Tast «Air Test
eSupply Piping: Support, Hots Ifs.. eFireplace
*Mixing Valves k
oTile shower Pan
\ 4
Slab
*Rock
*Poly

eRadon Tee (or use Drain Tile)
\

[ath (Adhered Masonry Veneer)

ePaper
*Mesh
eFastening
eFlashing

*Weep Screed
L p

Gsulation

‘\

Mechanical Final

eFurnace

eWater Heater

*A/C Unit

*ERV/HRV

eVent Terminations Hoods/Locations
e|ntake/Exhaust Labeled

*Gas Connections & Sediment Traps
(Supply/Return Air Grills

@ilding Final \

eInsulation Installation Certificate
eBlower Door Test

*Plumbing Vent Roof Caps Removed
eGuards/Handrails

*Smoke/CO Alarm Operation

ePatio Door Blocked (if no Deck)
eWindow Fall Protection

eGarage Wall/Ceiling Gypsum
eBasement Ceiling & Under Stair Gypsum

eMechanical Room — 80sf Max Unprotected,
Blocked to Floor

eRadon Labeled

eSump Lid Sealed (if used for Radon)
#Siding: Installation, Distance to Grade
eFinal Grading

eRequired Vegetation/Landscaping
Qequired Hardcover: Driveway, Sidewalk )

(

Plumbing Final

*Manometer Test

eFixtures set

eDishwasher Air Gap & Water Hammer
*Washer Water Hammer

eWater Softener: Bonding jumper, Air Gap
eShower Tile Height

(Backwater Valve Accessible

Electrical Final

m DEPARTMENT OF

LABOR AND INDUSTRY



TABLE R402.1.1
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT?
CLIMATE | FENESTRATION | SKYLIGHT® GLAZED CEILING' | wooD MASS FLOOR | BASEMENT>'| SLABY | CRAWL.
ZONE U-FACTOR" | UFACTOR | FENESTRATION | R-VALUE | FRAME WALL. R-VALUE WALL R-VALUE | SPACE®'
SHGCP*® WALL | R-VALUE#h R-VALUE |&DEPTH| WALL

R-VALUE' R-VALUE

6 0.32 0.55 NR 49 20, 13+5 15/20 30¢ 15 31;)’ﬂ 15

7 0.32 0.55 NR 49 21 19/21 38° 1 o ;% 15

q\sulation 0

o

Radon Piping & Labeling
o J




TABLE R402.4.1.1
AIR BARRIER AND INSULATION INSTALLATION

COMPONENT

CRITERIA®

Air barnier and thermal barrier

A continuous air barrier shall be installed in the building envelope.
Exterior thermal envelope contains a continuous air barrer.
Breaks or joints in the air barrier shall be sealed.

Air-permeable insulation shall not be used as a sealing matenial.

The air barrier in any dropped ceiling/soffit shall be aligned with the insulation and any gaps in the air bar-

Ceiling/attic rier sealed.
Access openings, drop down stair or knee wall doors to unconditioned attic spaces shall be sealed.
Corners and headers shall be insulated and the junction of the foundation and sill plate shall be sealed.
The junction of the top plate and top of exterior walls shall be sealed.

Walls Exterior thermal envelope insulation for framed walls shall be installed in substantial contact and continu-

ous alignment with the air barrier.
Knee walls shall be sealed.

Windows, skylights and doors

The space between window/door jambs and framing and skylights and framing shall be sealed.

Rim joists Rim joists shall be insulated and include the air barrier.
& - Insulation shall be installed to maintain permanent contact with underside of subfloor decking.
gﬁé"g’;ﬂ?ﬁ;"‘g‘ a8 |7y air barrier shall be installed at any exposed edge of insulation.
Where provided in lieu of floor insulation. insulation shall be permanently attached to the crawlspace walls.
Crawl space walls Exposed earth in unvented crawl spaces shall be covered with a Class I vapor retarder with overlapping
joints taped.
Shafts, penetrations Duct shafts, utility penetrations, and flue shafts opening to exterior or unconditioned space shall be sealed.

Narrow cavities

Batts in narrow cavities shall be cut to fit. or narrow cavities shall be filled by insulation that on installation
readily conforms to the available cavity space.

Garage separation Air sealing shall be provided between the garage and conditioned spaces.
Recessed lighting Recessed light fixtures installed in the building thermal envelope shall be air tight. IC rated. and sealed to
the drywall.
b A Batt insulation shall be cut neatly to fit around wiring and plumbing in exterior walls, or insulation that on

Plumbing and wiring installation readily conforms to available space shall extend behind piping and wiring.

- e Exterior walls adjacent to showers and tubs shall be insulated and the air barrier installed separating them
Shower/tub on exterior wall from the showers and tubs.
Electrical/phone box on exterior | The air barrier shall be installed behind electrical or communication boxes or air sealed boxes shall be
walls installed.
HVAC register boots HVAC register boots that penetrate building thermal envelope shall be sealed to the subfloor or drywall.
Fireplace An air barrier shall be installed on fireplace walls. Fireplaces shall have gasketed doors.

a. In addition. mspection of log walls shall be in accordance with the provisions of ICC-400.

A .
Insulation




Insulation




T
&
£

- i
- |

e
b—3
-
=

Insulation







Insulation

r




. .
Footing Inspection

eSetbacks

*Soil Conditions

#Strip Footings Width/Thickness

ePad Footings Size/Thickness
eDepth/Frost Coverage

LRebar— Per Drawings, Grounding Rod

(Foundation Wall - CIP (Pre-Pour)

eForms — Height/Thickness

eForm placement on footing — footing
projection

eRebar — Dowels, Verticals, & Horizontals

G)undation Wall - Block or CIP (Post-
Pour)

eGaps/Cracks/Flaws? Block arrangement
eWaterproofing
eInsulation - R10 Min

eDraining

eNon-Draining — Poly Slipsheet Required
*Walls braced for backfill
eDrain Tile
(Rock Base, Sock/Fabric

ﬁaming

eRoof Truss & Bracing/Energy Heel

*Roof covering, Ice & Water, Roof Vents

eAttic Access

eHeaders

eColumns/Blocking — Follow Load Paths

eFloor Framing (Truss, |-Joist, Lumber)

eTreated Sills/Plates & Anchor Bolts

eNarrow Wall Bracing

eSheathing

Stair Rise/Run

eHeadroom

eHallways

eBoring/Notching

eFireblocking/Draftstopping

eTempered Glazing/U-factor of Glazing

e*Window Fall Protection

eSmoke Alarms

eQOutlet in Attic for Future Radon Fan

eWater Resistive Barrier/House Wrap

eFlashing: Drip Caps, Pan Flashing, Kick-out
Flashing, Foundation Insulation Flashing,

cher

Electrical Rough-in

mlechanical Rough-In

eSupply & Return Ducting
eExhaust fans

eBath
([ .
Plumbing Rough-In *Dryer
. *Gas Lines
eUnderground 2l & Air Test eVisual
eAbove Ground — Visua. Tast «Air Test
eSupply Piping: Support, Hots Ifs.. «Fireplace
*Mixing Valves k
oTile shower Pan
\ 4
Slab
*Rock
*Poly

eRadon Tee (or use Drain Tile)
\

[ath (Adhered Masonry Veneer)
ePaper

*Mesh

eFastening

eFlashing

*Weep Screed
L p

Gsulation

eVapor Retarder

e Air Barrier

eWall Insulation — R20 Min

*Rim Joist — R20 Min

eWindow Jambs

ePenetrations sealed (Fireblocking/Air Sealing)

*Gas Connections & Sediment Traps

(Radon Piping & Labeling )
ﬂechanical Final )

eSupply/Return Air Grills
"> pply/ Yy

@ilding Final \

eInsulation Installation Certificate
eBlower Door Test

*Plumbing Vent Roof Caps Removed
eGuards/Handrails

*Smoke/CO Alarm Operation

ePatio Door Blocked (if no Deck)
eWindow Fall Protection

eGarage Wall/Ceiling Gypsum
eBasement Ceiling & Under Stair Gypsum

eMechanical Room — 80sf Max Unprotected,
Blocked to Floor

eRadon Labeled

eSump Lid Sealed (if used for Radon)
#Siding: Installation, Distance to Grade
eFinal Grading

eRequired Vegetation/Landscaping
Qequired Hardcover: Driveway, Sidewalk )

r

Plumbing Final

*Manometer Test

eFixtures set

eDishwasher Air Gap & Water Hammer
*Washer Water Hammer

eWater Softener: Bonding jumper, Air Gap
eShower Tile Height

.

Electrical Final

eBackwater Valve Accessible )

m DEPARTMENT OF

LABOR AND INDUSTRY



New Construction Energy Code Compliance Certificate

Date Certificate Pos{]
Per R401.3 Certificale. A buiiding cerfificale shal be posted on of in e electrical distribution panel.

Mailing Add of the Dwelli Dwelling Unit Ci Place your
al ress e or Dwelling Uni
b - Y il logo here
Name of Residential Contractor MHN License Number
———————————— e ——————————
[THERMAL ENVELOPE JRAGON CONTROL SYSTEM
Type: Check All That Apply Passive (Mo Fan )
FICTTE T TrTT T =
5 - or ather system monitoring
g‘ daical
g ® E' |Location {or future location) of Fan:
A E T '
% HAEHRHEE
g ] o ]
] o|=]E § 3|
& sla|s|E|E B
P 28 [2|E[E]c)8]5 )52
nsulation Location : 4 5 |s E‘ E\ ﬁ ﬁ 'g | Rt
: :
i |512|E]e]es % i |Other Please Describe Here
Bedow Entire Slab
Foundation Wall
Perimeter of Slab on Grade
Rim Jaoist {15t Floor)
Rim Jaist {2nd Floor+)
Wall
Cailing. fiat
Cailing. vaulted
Bay Windows or canfilevered areas
Floors over unconditioned area
Describe other insulated arsas
Building lope air tigh | |Duct system airﬁghmass:l
Windows & Doors [Heating or Cooling Ducts Outside Conditioned Spaces
Average U-Factor (excludes skylights and one door } L: | Mot i all ducts located in i EpaCE
Solar Heat Gain Coefficient (SHGC): | [R-value
R L S
MECHANICAL SYSTEMS Make-up Air Select a Type
oo
Domestic Water
lance: Heating System Cooling System
Al i ki Heater . Wot required per mech. code
Fusl Type Passive
Manufacturar Powerad
interlocked with exhaust devica.
Model [Diescriba:
Inpst in [Capacity in (Output (Other. describe:
Rating or Size BTUS: Gafions: in Tens:
|AFUE or EEER Location of Guct o system:
Efficisncy HSPFo%: |EER
Heating Loss Heating Gain Cooling Load
IResidential Load Calculath
Cim's
" round duct OR
MECHANICAL VENTILATION SYSTEM * metal duct

Describe any addiional or combined heating or cooling systems if installed: (e.g. two furnaces or air
source heat pump with gas back-up fumace):

Combustion Air_Seiscta Type

Mot required per mech. code

Passive

Low: | |H@: |

Other, describe:

Low: I |H@1: |

Location of duct or system:

Location of fan{s). describe:

Cim's

Capacity continuous ventilation rate in cfms:

" round duct OR

Total ventilation (intarmittant + continuous) rats_in cims: |

" matsl duct

«Gas Connections & Sediment Traps

(5upply/Return Air Grills




m

echanical Final

«Gas Connections & Sediment Traps

(Supply/Retum Air Grills




ﬁaming \

eRoof Truss & Bracing/Energy Heel
*Roof covering, Ice & Water, Roof Vents
*Attic Access Lath (Adhered Masonry Veneer) 1
- eHeaders Lo
Footing Inspection ) eColumns/Blocking — Follow Load Paths -I\/T:sehr
eSetbacks eFloor Framing (Truss, |-Joist, Lumber) Fasteni
. eFastening
*Soil Conditions :L;eri:)e‘:j 3\'/':{';'::;1& Anchor Balis Flashing
*Strip Footings Width/Thickness oSheathi 8 eWeep Screed )
*Pad Footings Size/Thickness e.a .|ng \
eDepth/Frost Coverage OStan;lese/Run
CRebar— Per Drawings, Grounding Rod - -:e: room ﬂsulation '
eHallways
*Boring/Notching eVapor Retarder @ilding Final \
(Foundation Wall - CIP (Pre-Pour) B *Fireblocking/Draftstopping *Air Barrier ._
«Forms — Height/Thickness eTempered Glazing/U-factor of Glazing eWall Insulation — R20 Min i
eForm placerﬁent on footing — footing *Window Fall Protection j Rim Joist ~R20 Min *Plumbing Vent Roof Caps Removed
projection -SmokeAAIarrr.ms *Window Jambs Guards/Handrails
eRebar — Dowels, Verticals, & Horizontals y *Outlet in Attic for Future Radon Fan *Penetrations sealed (Fireblocking/Air Sealing) *Smoke/CO Alarm Operation
eWater Resistive Barrier/House Wrap (Radon Piping & Labeling y «Patio Door Blocked (if no Deck)
eFlashing: Drip Caps, Pan Flashing, Kick-out «Window Fall Protection
(F;)undation Wall - Block or CIP (Post- \ E)I?shlng, Foundation Insulation Flashing, «Garage Wall/Ceiling Gypsum
er
Pour) ﬂechanical Final ) eBasement Ceiling & Under Stair Gypsum
eGaps/Cracks/Flaws? Block arrangement eFurnace eMechanical Room — 80sf Max Unprotected,
OWater?roofmg . eWater Heater Blocked to Floor
winsaion- 110 i Elctrical Rough-n “A/C Un Samp i esed fusd or Raon
eDraining ERV/HRV eSump Lid Sealed (if used for Radon
\-Al/\lcrln-:ram;nfg— EOl\{(?::pSheEt Required sVent Terminations Hoods/Locations -?dlar:gG Iz;tcallatlon, Distance to Grade
*Walls braced for backfi . eFinal Grading
eDrain Tile m"eChamcal Rough-In ) °Intake/ExhaLfst Labeled. *Required Vegetation/Landscaping
. . *Gas Connections & Sediment Traps X ) b
(Rock Base, Sock/Fabric Y. *Supply & Return Ducting «Supply/Return Air Grills Qequwed Hardcover: Driveway, Sidewalk )
eExhaust fans \C PRI, )
eBath
f . A D
Plumbing Rough-In ryer =
i eGas Lines Plumbing Final Electrical Final
eUnderground 2l & Air Test eVisual  Vanometer Test
-?bovle iro'unds— Viste: H “est *Air Test eFixtures set
L .
-I\/LI‘:(&; VIapI:/negs' upport, Hots [Ii5= (Fireplace y, eDishwasher Air Gap & Water Hammer
oTile shower Pan *Washer Water Hammer
\ J ’ \ *Water Softener: Bonding jumper, Air Gap
Slab *Shower Tile Height
«Rock (Backwater Valve Accessible )
Poly m DEPARTMENT OF
eRadon Tee (or use Drain Tile) LABOR AND INDUSTRY
\ J




New Construction Energy Code Compliance Certificate

Date Certificate Post]
Per R4D1.3 Certificate. A building certificate shal be poeted on of in e slectrical distribution panel _
City

Mailing Add of the Dwellil Dwelling Unit Pisce it
ailing ress e ing or Dwelling Uni IOQO here
Name of Residential Contractor MN License Number
iHERMAI. ENVELOPE IRADON CONTROL SYSTEM
Type: Check All That Apply Passive (No Fan )
5 I [ i
E © % |Location (or future location) of Fan:
1%, L MHHE
b 8 g % z g[3
4 HHHAHHE
B -1 B 3 g 2lE5)18
Insulation Location n':g HE HEIREIE
S EHHEHHHEE
gc lzlec]elf]® & | = |Other Please Describe Here
Below Entire Slab
Foundation Wall
Perimeter of Siab on Grade

Rim Jaist {15t Floor)

Rim Jaist {2nd Floor+)

Wall

Cailing. fist

Cailing. vaulted

Bay Windows or cantilevered areas

Floors over unconditioned area

Describe other insulated arsas

Windows & Doors

Building envelope air tightness: |_|Duct system air tightness:

or Cooling Ducts Outside Conditioned Spaces

Average U-Facior - skylights and one door) U: [ [Not i all ducts located in it space
Solar Heat Gain Coefficient (SHGC): I R-value
e
MECHANICAL SYSTEMS Make-up Air Select a Type
=
Domestic Water
liances Heating System Coaoling System
Ao g Heater i [Not required per mech. code
Fuel Type Passive
Manufacturar Powered
with exhaust device.
Model Describa:
nputin [Capacty i [Cutoat [Other, describe:
Rating or Size BTUS: Gatlons: in Tons.
| [EEER Location of duct of system:
Efficisncy HSPFs% /EER
Heating Loss Heating Gain Cooling Load
IResidential Load Calculati
Cfm's
" round duct OR
MECHANICAL VENTILATION SYSTEM * metal duct
Describe any additional or combined heating or cooling systems if installed: (e.g. two furnaces or air Combustion Air_Select 3 T)
source heat pump with gas back-up fumace): [Not required per mech. code
Select [Passive
Heat Recover Ventilator (HRV' 5 Low: |Hm: | (Other, describe:
[Energy Recover Ventilator (ERV) Capacity in cfms: _ JLow: | JHigh: | Location of duct or system:
Balanced Ventilation capacity in cfms:
Location of fan{s), describe: [Cfm's.
Capacity confinuous ventilation rate in cfms: * round duct OR
Total ventilation {intsrmittent + continucus) rate in cfms: * metal duct

milding Final \
*Insulation Installation Certificate

+Blower Door Test

*Plumbing Vent Roof Caps Removed

*Guards/Handrails

*Smoke/CO Alarm Operation

*Patio Door Blocked (if no Deck)

*Window Fall Protection

*Garage Wall/Ceiling Gypsum

*Basement Ceiling & Under Stair Gypsum

*Mechanical Room — 80sf Max Unprotected,
Blocked to Floor

*Radon Labeled

*Sump Lid Sealed (if used for Radon)

*Siding: Installation, Distance to Grade

*Final Grading

*Required Vegetation/Landscaping

Qequired Hardcover: Driveway, Sidewalk ‘




R

This home has been professionally insulated with
Esta vivienda ha sido aislada profesionalmesnte con

Owens Corning AttiCat” Expanding Blown-In PINK Fiberglas™ Insulation
Alslamiento expansible PINK Fiberglas™ para soplar Atticat® de Owens Corning

(fab Site Address) |

i ded st di

]

MName MNombre
Address Direccion

ity Ciudiad _ R __ State fstado B B Zip Cidign postol
Please zee the chart of the back of this page for further specifications about
Owens Corning AttiCat" Expanding Blown-In PINK Fiberglas™ Insulation.
Por favor, consulte el reverso de esta paging donde encontrara las espectficociones del
aislamiento expansible PINK Fiberglas™ para soplar Atticat® de Owens Corning.

Blanket Insulation
Alslomiento en mantas
Banket and hatt fiber plass nsulation. when mstalled according to the manufacturers recommmendations, will provide the stated [L-Value.
1 cadmveatan o Jin e vt en et p g, gropar e o vl § etedin sempge g st respetnds b ermvedoses e fabr mie
R-YALUE
To obtain an insubtion resistance (/) of
VALORR
f'ara il erwe s rions tel ssamenela (ar 1) die

R-38 R-3BC R-30 R30C R25 R-22 R2I R-13 RIS R-I3 R-1

MINIMUM THICKNESS
installad salifionshoakibe: 127 /10257 95" (@25 UBOT &75" CSE" 6257 35 35T 35T

ESPESON MINWMO
1 shitwmiemn indstaso debe sor

1R 168 1 5.5 canity I 14 e s xovead e ) pudpericn

THE FOLLOWING PRODUCTS HAVE BEEN INSTALLED AS SPECIFIED ABOVE:
LOS SIGUIENTES PRODUCTOS HAN SIDO INSTALADOS COMO SE ESPECIFICA MAS ARRIBA:

kraft unfaced foil FS-25 R-Value Thickness No.pkgs. Coverage Area
mas Salor A1 Espasor Cantdod oe Superficia 2 cberters
e vapor a0 vepor mwtalics poqustss
Ceilings
Techax ju | o ju | o
o o o o
Floors
Pisos O o O o
m] o o o
‘Walls
Parudes o o =] o
m a o O
Basement
Sotenos =] o a o
o o o o
Crawlspace
Arwa do poca altara i} o o o
O a (5} o
Contractar Conmsi Dhate (i Bualder o Date fousm_
(S} gerssy [
Company ¢ ampos Campuany (ampanh
Mdddiress Deeriin Address st
Phone skimer de seidine Phane pilrees & vtz
OWENS CORNING INSULATING SYSTEMS, LLC Pub. No. XI008283 A Prtodn U S A Aagust 7008 THE FINKPANTHE R™&&1864 7008
ONE OWENS CORNING PARKWAY Metrs Goldwyn Mayer Studios Inc. AR Faghts Rozsevod The colar PINK 1= 3 rogistorod.
TOLEDO, OHIO, USA 42659 wrademark of Oweens Corming, ©2008 Owens Coming.
1-800-GE T-PINK™ -
SET] KR L Wi, de Pub. 1000998 4, I 1 UL g o J006. THE PINK PANTHER™ &
W SO S D064 08 Matro Goldwyn Mayor Sibos Inc Todoa Hoaioe

PINK o2 una marea comariod rogrtracs da Owens Comng, X008 Oweas Cormmg

T {

==

Building Final

*Insulation Installation Certificate

+Blower Door Test

*Plumbing Vent Roof Caps Removed

*Guards/Handrails

*Smoke/CO Alarm Operation

*Patio Door Blocked (if no Deck)

*Window Fall Protection

*Garage Wall/Ceiling Gypsum

*Basement Ceiling & Under Stair Gypsum

*Mechanical Room — 80sf Max Unprotected,
Blocked to Floor

*Radon Labeled

*Sump Lid Sealed (if used for Radon)

*Siding: Installation, Distance to Grade

*Final Grading

*Required Vegetation/Landscaping

Qequired Hardcover: Driveway, Sidewalk )



www.0wenscomtn9.com
https://doXOO.ll
https://lrrp05o.il
https://upansn,.le

TEST RESULTS AND SAMPLE TEST FORMS

Sample blank form

Envelope Leakage Test
Testing Company Technician
Name: Name:
Address: Credentials:
Phane: Email:

Building Information

Customer Information

Project ID: Name:
Address: Address:
Phone:
Email:
Test Results Test Characteristics
Measured Leakage: Indoor Temyp:
Leakape Target: Dutdoor Temp:
Compliance with Leakage Target:  Pass Fail Altitude:
Time Average Period:
Test D: Test Date:
Measured CFM50:
Building Volume:

Enclosure Surface Area:
ACHSD - (CFMBD x B0)Valume:
CFM50/Sq Feet of Surface Area:

Test Equipment

Flow Device: Serial Number:

Pressure Gauge: Serial Number: Calibration Date:
Comments:

Technician Signature:

Date:

E TE C https://energyconservatory.com/wp-content/uploads/2017/08/Test-Results-
T Bneriy Conmareatary and-Sample-Test-Forms-Guide-.pdf

[]

@ilding Final \
+Insulation Installation Certificate
*Plumbing Vent Roof Caps Removed
*Guards/Handrails
*Smoke/CO Alarm Operation
sPatio Door Blocked (if no Deck)
*Window Fall Protection
*Garage Wall/Ceiling Gypsum
*Basement Ceiling & Under Stair Gypsum

*Mechanical Room — 80sf Max Unprotected,
Blocked to Floor

*Radon Labeled

*Sump Lid Sealed (if used for Radon)
#Siding: Installation, Distance to Grade
*Final Grading

*Required Vegetation/Landscaping

Qequired Hardcover: Driveway, Sidewalk )



https://energyconservatory.com/wp-content/uploads/2017/08/Test-Results

TEST RESULTS AND SAMPLE TEST FORMS

Sample completed form
{From TEC Auto Test app) Enve’q)e L.eakage Test
Testing Company: Technician:
Name: Mame Erk S
Address: Cradentialss  BP| Building Analyst Certification
3MBR2015.
Email: infoi@ energyconsery atory.com

Building Infermation:

Project 1D: Example
Address: 2801 21st Ave S
Suite 160

Minneapolis, MN 55407
Geo-Tay Data:  Latitude: 44 951044
Longitude: -93.241572

Customer Information:

Marme: The Energy Conseryatory
Address. 2801 21s1 Ave. South
Suite 160
Minneapols, MN 55407
Phane; (612) B27-1117
Email: info@energ yconsery atory.com

Timestamp: 2016-09-02 14.04:04

Test Results: Measured Leakage: 3.76 ACH50
Leakage Target: 3.00 ACH50
Compliance with Leakage Target:  Fail

TestID: Final Env elope Inspection

Furposa of Test: IECC 1215 Env. Leakage

Measured CFM50 1791.8 (+- 0.2%) Effecte Leakage Amea 141 8 in®

Building Volume 2856007 Enclosure Surface Area; 0.0 fi*

Flaw Coefficient (C): 2478 (+- 1.8%)
Correlation Coefiicient: 039595

Exponent (n). 0,506 (+- 0.005)

Test Standard ASTME779 (single mode)  Test Mode: Depressurize

Test Characteristics, Fre Indoor Temp: 70 °F

Post Indoor Temp: 70 °F

Pre Outdoor Temp: 34 °F Fast Outdoor Temp: 34 °F

Altitude: 85610 ft
Test Date and Time: 2016-09-02 14:45:58

Time Average Perind: 10 seconds

3000—

:

g8t

700

Building Leakage {cfm)

4 5 B 7 8810 20 30 40 50 B0 70

Building Pressure (Pa)

https://energyconservatory.com/wp-content/uploads/2017/08/Test-Results-
and-Sample-Test-Forms-Guide-.pdf

Building Final \

“Insulation Installation Certificate

o

+Plumbing Vent Roof Caps Removed

*Guards/Handrails

*Smoke/CO Alarm Operation

sPatio Door Blocked (if no Deck)

*Window Fall Protection

sGarage Wall/Ceiling Gypsum

*Basement Ceiling & Under Stair Gypsum

*Mechanical Room — 80sf Max Unprotected,
Blocked to Floor

*Radon Labeled

*Sump Lid Sealed (if used for Radon)

#Siding: Installation, Distance to Grade

*Final Grading

*Required Vegetation/Landscaping

Qequired Hardcover: Driveway, Sidewalk )



https://energyconservatory.com/wp-content/uploads/2017/08/Test-Results

ﬁaming \

eRoof Truss & Bracing/Energy Heel
*Roof covering, Ice & Water, Roof Vents
*Attic Access Lath (Adhered Masonry Veneer) 1
eHeaders Lo
Eooting Inspection R eColumns/Blocking — Follow Load Paths Nzlapehr
L]
eSetbacks eFloor Framing (Truss, |-Joist, Lumber) E e: .
. eFastening
«Soil Conditions :Lreateda;lls”/I;Iatets & Anchor Bolts «Flashing
*Strip Footings Width/Thickness .S:rr(::{ all bracing eWeep Screed )
*Pad Footings Size/Thickness e.a .|ng \
eDepth/Frost Coverage -atan;lese/Run
. . eHeadroom
- D .
CRebar Per Drawings, Grounding Rod - eHallways ﬂsulatlon '
*Boring/Notching eVapor Retarder @ilding Final \
(Foundation Wall - CIP (Pre-Pour) ] -F|rebIockmg/DrAaftstopplng ) *Air Barrier eInsulation Installation Certificate
«Forms — Height/Thickness eTempered Glazing/U-factor of Glazing eWall Insulation — R20 Min «Blower Door Test
eForm placement on footing — footing *Window Fall Protection oRim Joist —R20 Min *Plumbing Vent Roof Caps Removed
projection -Smoke-AIarrr.ms *Window Jambs eGuards/Handrails
l*Rebar — Dowels, Verticals, & Horizontals J *Outlet in Attic for Future Radon Fan ePenetrations sealed (Fireblocking/Air Sealing) eSmoke/CO Alarm Operation
eWater Resistive Barrier/House Wrap (Radon Piping & Labeling ) «Patio Door Blocked (if no Deck)
\ eFlashing: Drip Caps, Pan Flashing, Kick-out «Window Fall Protection
: _ _ Flashing, Foundation Insulation Flashing, -
ﬁ)undatlon Wall - Block or CIP (Post Other g & «Garage Wall/Ceiling Gypsum
Pour) ﬂechanical Final ) *Basement Ceiling & Under Stair Gypsum
eGaps/Cracks/Flaws? Block arrangement eFurnace eMechanical Room — 80sf Max Unprotected,
eWaterproofing eWater Heater Blocked to Floor
eInsulation - R10 Min Electrical Rough-in «A/C Unit *Radon Labeled
eDraining ERV/HRV eSump Lid Sealed (if used for Radon)
eNon-Draining — Poly Slipsheet Required sVent Terminations Hoods/Locations #Siding: Installation, Distance to Grade
*Walls braced for backfill ' . ™\ Final Grading
(Rock Base, Sock/Fabric y *Supply & Return Ducting «Supply/Return Air Grills P Qequired Hardcover: Driveway, Sidewalk )
eExhaust fans \ PRI, )
*Bath
(5 . Y oD
Plumbing Rough-In ryer =
Und g | & Air Test eGas Lines Plumbing Final Electrical Final
eUnderground a ir Tes )
-AbovegGround—Visu et oVisual *Manometer Test
*Supply Piping: Suppo?tl Hots In SAir Test  Fixtures set
B " S . . .
«Mixing Valves (Fnreplace ) eDishwasher Air Gap & Water Hammer
oTile shower Pan *Washer Water Hammer
\ J ’ \ *Water Softener: Bonding jumper, Air Gap
Slab *Shower Tile Height
«Rock (Backwater Valve Accessible )
«Poly m'1 DEPARTMENT OF
eRadon Tee (or use Drain Tile) LABOR AND INDUSTRY
\ J




. .
Footing Inspection

eSetbacks

*Soil Conditions

#Strip Footings Width/Thickness

ePad Footings Size/Thickness
eDepth/Frost Coverage

CRebar — Per Drawings, Grounding Rod

fFoundation Wall - CIP (Pre-Pour)

eForms — Height/Thickness

eForm placement on footing — footing
projection

eRebar — Dowels, Verticals, & Horizontals

Goundation Wall - Block or CIP (Post-
Pour)

eGaps/Cracks/Flaws? Block arrangement
*Waterproofing
*Insulation - R10 Min
*Draining
*Non-Draining — Poly Slipsheet Required
*Walls braced for backfill

eDrain Tile
\-Rock Base, Sock/Fabric

ﬁaming

*Roof Truss & Bracing/Energy Heel
*Roof covering, Ice & Water, Roof Vents
eAttic Access

eHeaders

eColumns/Blocking — Follow Load Paths
eFloor Framing (Truss, |-Joist, Lumber)
eTreated Sills/Plates & Anchor B
eNarrow Wall Braci
eSheathing
Stair Rise/Run

eHeadroom

eHallways

eBoring/Notching

eFireblocking/Draftstopping

eTempered Glazing/,

e*Window Fall Protection

eSmoke Alarms

eQOutlet in Attic for Future Radon Fan

eWater Resistive Barrier/House Wrap

eFlashing: Drip Caps, Pan Flashing, Kick-out
Flashing, Foundation Insulation Flashing,

\

.

cher
N

— -

Electrical Rough-in

- .

Plumbing Rough-In

eUnderground — Visual & Air Test
eAbove Ground — Visual & Air Test
*Supply Piping: Support, Hots Insulated
*Mixing Valves

L'Tile shower Pan

mlechanical Rough-In

*Gas Lines
oVisual
eAir Test

(Fireplace

S

Slab

*Rock

+Poly

+Radon Tee (or use Drain Tile)

\

[ath (Adhered Masonry Veneer)

ePaper
*Mesh
eFastening
eFlashing

L'Weep Screed

i

nsulation

2

echanical Final

*Gas Connections & Sediment Traps
(Supply/Return Air Grills

Glilding Final \
+Insulaton Installation Certifcate

L]

*Plumbing Vent Roof Caps Removed
eGuards/Handrails

eSmoke/CO Alarm Operation

ePatio Door Blocked (if no Deck)

eWindow Fall Protection

eGarage Wall/Ceiling Gypsum

eBasement Ceiling & Under Stair Gypsum

eMechanical Room — 80sf Max Unprotected,
Blocked to Floor

eRadon Labeled

eSump Lid Sealed (if used for Radon)
#Siding: Installation, Distance to Grade
eFinal Grading

(b

*Manometer Test

eFixtures set

eDishwasher Air Gap & Water Hammer
e*Washer Water Hammer

eWater Softener: Bonding jumper, Air Gap
eShower Tile Height

lumbing Final

(Backwater Valve Accessible

*Required Vegetation/Landscaping
Qequired Hardcover: Driveway, Sidewalk )

m

DEPARTMENT OF

LABOR AND INDUSTRY



Questions?

Steve Shold
steve.shold@state.mn.us

651-284-5312

3/15/2022

;W

www.dli.mn.gov




