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REQUIRED ATTENDEE NOTICE

This Seminar is recognized by the Minnesota
Department of Labor & Industry as satisfying 8

Hours of education for Licensed Building Code
Official license renewals.




REQUIRED ATTENDEE NOTICE

This Seminar is recognized by the Minnesota
Department of Labor & Industry as satisfying 8
Hours of education for Licensed Building Code
Official license renewals.

This course does not fulfill one hour of the energy
education requirement needed for the Residential
Construction Industry license renewals.




Disclaimer

Information in this seminar may contain code language
which has been paraphrased or summarized in order to
provide more clarity for instruction purposes. When
inquiries arise in the field, reference must be made to the
actual code language contained in the appropriate Rule
Chapter of the Minnesota State Building Code.



DLI INFORMATION and RESOURCES

Visit http://www.dli.mn.gov/ccld/codes15.asp

View
or buy code books(available fall 2014)

2015 Minnesota Building Code Administration View code
2015 Minnesota Provisions to the State Building Code View code
2015 Minnesota Building Code View code
2015 Minnesota Elevator and Related Devices Code View code
2015 Minnesota Residential Code View code
2015 Minnesota Conservation Code for Existing Buildings View code
2015 Minnesota Energy Code View code
2015 Minnesota Accessibility Code View code
2015 Minnesota Mechanical and Fuel Gas Codes View code

Education and training

View the 2014-2015 education and training plan.

Purchase code book
Purchase code book
Purchase code book
Purchase code book
Purchase code book
Purchase code book
Purchase code book
Purchase code book

Purchase code book

4

Educgtion
Training


http://www.dli.mn.gov/ccld/codes15.asp
http://www.dli.mn.gov/ccld/codes15.asp
http://www.dli.mn.gov/ccld/codes15.asp

Commercial Buildings & Radon

When and what is required?
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MN Rule 1303.2400- RADON
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Minnesota Statute

326B.106 GENERAL POWERS OF COMMISSIONER OF
LABOR AND INDUSTRY.

Subd. 6.Radon code.

The commissioner of labor and industry shall adopt rules for
radon control as part of the State Building Code for all new
residential buildings. These rules shall incorporate the radon
control methods found in the International Residential Code
appendix as the model language, with necessary amendments to
coordinate with the other adopted construction codes in
Minnesota.

MN Rule 1303.2400, Subpart 1. Fall 2015



1303.2400 Purpose and Scope

Subp. 1. Applicability; residential structures.

The purpose of 1303.2400 to 1303.2402 is to establish
minimum requirements for passive radon control systems
that apply to all new residential structures listed in items

A to H:

MN Rule 1303.2400, Subpart 1. Fall 2015



1303.2400 Purpose and Scope

Subp. 1. Applicability; residential structures.

The purpose of 1303.2400 to 1303.2402 is to establish
minimum requirements for passive radon control systems
that apply to all new residential structures listed in items

A to H:

A. One-family dwellings;

all 2015
MN Rule 1303.2400, Subpart 1. /



1303.24.00 Purpose and Scope

A) One-family dwellings;

MN Rule 1303.2400, Subpart 1. (A) Fall 2015



1303.2400 Purpose and Scope

Subp. 1. Applicability; residential structures.

The purpose of 1303.2400 to 1303.2402 is to establish
minimum requirements for passive radon control systems
that apply to all new residential structures listed in items

A to H:

A. One-family dwellings;
B. Two-family dwellings;

all 2015
MN Rule 1303.2400, Subpart 1. /



1303.24.00 Purpose and Scope

B) Two-family dwellings;

MN Rule 1303.2400, Subpart 1. (B) Fall 2015



1303.2400 Purpose and Scope

Subp. 1. Applicability; residential structures.

The purpose of 1303.2400 to 1303.2402 is to establish
minimum requirements for passive radon control systems
that apply to all new residential structures listed in items

A to H:

A. One-family dwellings;
B. Two-family dwellings;
C. Townhouses;

all 2015
MN Rule 1303.2400, Subpart 1. /



1303.2400 Purpose and Scope

C) Townhouses;

MN Rule 1303.2400, Subpart 1. (C) Fall 2015



1303.2400 Purpose and Scope

Subp. 1. Applicability; residential structures.

The purpose of 1303.2400 to 1303.2402 is to establish
minimum requirements for passive radon control systems
that apply to all new residential structures listed in items
A to H:

One-family dwellings;
Two-family dwellings;
Townhouses;

Apartment buildings;

NN

MN Rule 1303.2400, Subpart 1. Fall 2015



MN Rule 1303.2400, Subpart 1. (D) Fall 2015



1303.2400 Purpose and Scope

Subp. 1. Applicability; residential structures.

The purpose of 1303.2400 to 1303.2402 is to establish
minimum requirements for passive radon control systems
that apply to all new residential structures listed in items
A to H:

One-family dwellings;
Two-family dwellings;
Townhouses;
Apartment buildings;
Condominiums;

Mmoo WP

all 2015
MN Rule 1303.2400, Subpart 1. /



1303.24.00 Purpose and Scope

B T T T T o

E) Condominiums;

MN Rule 1303.2400, Subpart 1. (E) Fall 2015



1303.2400 Purpose and Scope

Subp. 1. Applicability; residential structures. (cont)

The purpose of 1303.2400 to 1303.2402 is to establish
minimum requirements for passive radon control systems
that apply to all new residential structures listed in items A
to H:

F. Multistory buildings that include any residential
occupancy;

MN Rule 1303.2400, Subpart 1. Fall 2015



1303.2400 Purpose and Scope

F) Multistory buildings that include residential
occupancy;

MN Rule 1303.2400, Subpart 1. (F) Fall 2015



1303.2400 Purpose and Scope

Subp. 1. Applicability; residential structures. (cont)

The purpose of 1303.2400 to 1303.2402 is to establish
minimum requirements for passive radon control systems
that apply to all new residential structures listed in items A
to H:

F. Multistory buildings that include any residential
occupancy;

G. Mixed-occupancy buildings that include any
residential occupancy; and

MN Rule 1303.2400, Subpart 1. Fall 2015



1303.24.00 Purpose and Scope

G) Multistory Buildings which include
Residential occupancy;

: Residential

Retail

MN Rule 1303.2400, Subpart 1. (G) Fall 2015



1303.2400 Purpose and Scope

Subp. 1. Applicability; residential structures. (cont)

The purpose of 1303.2400 to 1303.2402 is to establish
minimum requirements for passive radon control systems
that apply to all new residential structures listed in items A
to H:

F. Multistory buildings that include any residential
occupancy;

G. Mixed-occupancy buildings that include any
residential occupancy; and

H. Any addition to an existing dwelling that currently has
a radon control system incorporated into the existing
building.

MN Rule 1303.2400, Subpart 1.

Fall 2015



1303.2400 Purpose and Scope

MN Rule 1303.2400, Subpart 1. (H) Fall 2015
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1303.2400 Purpose and Scope

Subp. 2. Applicability; design features.

The requirements in parts 1303.2400 to 1303.2402 shall
apply to any structure with a residential occupancy
identified in subpart 1, items A to H (previous slides), if
the structure is designed with any of the following
features identified in items A to F:

MN Rule 1303.2400, Subpart 2. Fall 2015



1303.24.00 Purpose and Scope

MN Rule 1303.2400, Subpart 2. Fall 2015



1303.2400 Purpose and Scope

B. A crawl space within the building’s conditioned space
that has a concrete or earth floor;

Fall 2015

MN Rule 1303.2400, Subpart 2.



1303.24.00 Purpose and Scope

C. A wood floor system constructed on or directly above
the earth;

MN Rule 1303.2400, Subpart 2. Fall 2015



1303.24.00 Purpose and Scope

MN Rule 1303.2400, Subpart 2. Fall 2015



1303.24.00 Purpose and Scope

E. Attached or tuck-under garages, unless the floor, wall,
and ceiling assemblies separating the garage from the
dwellings are sealed: and

Fall 2015

MN Rule 1303.2400, Subpart 2.



1303.24.00 Purpose and Scope

AR

E. Attached or tuck-under garages, unl

and ceiling assemblies separating the garage from the
dwellings are sealed: and

adf

Uiy o4

" =<

RIS qan

<

MN Rule 1303.2400, Subpart 2.

Fall 2015
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1303.2400 Purpose and Scope

R ot A o T

F. Any building configuration that allows radon gas to
enter the residential dwelling or dwelling unit.

Figure 3
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MN Rule 1303.2400, Subpart 2. Fall 2015
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1303.24.00 Purpose and Scope

Exceptions:

1. Crawl spaces outside the conditioned space of the residential

dwelling, when the crawl space is ventilated directly to the

outside atmosphere according to the IRC, IBC, Code of Federal
Regulations, and Minnesota Rules, chapter 1350

MN Rule 1303.2400, Subpart 2. Exception 1 Fall 2015



1303.24.00 Purpose and Scope

B o P T T

Exceptions:

2. Hotels and motels.

Fall 2015

MN Rule 1303.2400, Subpart 2. Exception 2



1303.24.00 Purpose and Scope

Exceptions:

3. Additions to existing dwellings that do not currently have a
radon control system incorporated into the existing dwelling.

Fall 2015

MN Rule 1303.2400, Subpart 2. Exception 3 v
I L
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Let’s look at in a cross sectional plan view.

Is Radon Mitigation required?

(3 questions to ask yourself or the permit applicant)
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[s Radon Mitigation required?

Question #1: Where is the grade line?
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[s Radon Mitigation required?

Answer: Where is the grade line?
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[s Radon Mitigation required?

Question #2: Where is the Residential
Occupancy?
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[s Radon Mitigation required?

Answer: Where is the Residential
Occupancy?
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Is Radon Mitigation required?

Question #3: Is the assembly sealed
between the Residential occupancy and
the grade?
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Is Radon Mitigation required?

Answer: Is the assembly sealed between
the Residential occupancy and the grade?
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Is Radon Mitigation required?

The primary seal to look for is the one that
separates the retail space from the
residential space
vefe n @ °
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1303.2400 Purpose and Scope

Subp. 3. Mixed occupancy or multistory mixed
occupancy buildings.

When the non-residential occupancy is in contact with the earth,
all assemblies that separate the occupancies must be sealed to
prevent the movement of air and airborne gases between the
nonresidential and residential occupancies

MN Rule 1303.2400, Subpart 3 Fall 2015



1303.2400 Purpose and Scope

o A

When the nonresidential occupancy is in

contact with the earth, all assemblies that
separate the residential occupancies must
be sealed.

Rated fire barriers-
sealed?

S1

MN Rule 1303.2400, Subpart 3

Fall 2015




1303.2400 Purpose and Scope

Subp. 3. Mixed occupancy or multistory mixed occupancy
buildings.

When the residential occupancy is in contact with the earth and
adjacent to a nonresidential occupancy, the residential occupancy
shall incorporate a radon control system and all assemblies that
separate the nonresidential and residential occupancy shall be
sealed to prevent the movement of air or airborne gases.

MN Rule 1303.2400, Subpart 3 Fall 2015



1303.2400 Purpose and Scope

o o oo

When the residential occupancy is in
contact with the earth and adjacent to a
nonresidential occupancy, the residential
occupancy shall incorporate a radon
control system.

Sealed partition?

Radon control system
required

MN Rule 1303.2400, Subpart 3. Fall 2015



1303.2400 Purpose and Scope

Fo o ol

All assemblies that separate the
nonresidential and residential

occupancies shall be sealed to prevent the
movement of air or airborne gases.

Assemblies
that are sealed?

S1

MN Rule 1303.2400, Subpart 3

Fall 2015




Radon System Requirements

Fall 2015 Construction Codes and Licensing Division 58



1303.2401 Definitions

Subpart 1. Terms not defined.
For the purposes of parts 1303.2400 Merriam.

to 1303.2403, where terms are not Webster’s
defined in parts this 1303.2400 to Co]]egiate
1303.2403, Merriam—Webster’s Dictionary
Collegiate Dictionary, available at .

www.m-w.com shall be considered as
providing ordinarily accepted
meanings.

THE WORDS YOU NEED TODAY

rord choice
ver 215,000

MN Rule 1303.2401, Subpart 1 Fall 2015
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1303.2401 Definitions

Active Radon Control System:
Means a system designed to achieve lower air pressure
below the soil-gas membrane relative to the indoor air

pressure, by use of a fan that has been added to a
passive radon control system.

MN Rule 1303.2401, Subpart 2 Fall 2015



1303.2401 Definitions

Approved:

Means approval by the building official, according to the
Minnesota State Building Code, by reason of inspection,
investigation, or testing; accepted principals; computer
simulations; research reports; or testing performed by
either a licensed engineer or a local or nationally
recognized laboratory.

MN Rule 1303.2401, Subpart 2 Fall 2015



1303.2401 Definitions

Gas Permeable Material:

A “Gas Permeable Material” means any of the following
and shall be placed on the prepared subgrade under all
floor systems.

MN Rule 1303.2401, Subpart 2 Fall 2015



1303.2401 Definitions

Gas Permeable Material:
A “Gas Permeable Material” means any of the following:

1) A uniform layer of clean aggregate, a minimum of
4 inches thick. The aggregate material must pass
through a 2 inch sieve but be retained by a % inch
sieve.

MN Rule 1303.2401, Subpart 2 Fall 2015




1303.2401 Definitions

Gas Permeable Material:
A “Gas Permeable Material” means any of the following:

2) A uniform layer of sand, native or fill, a minimum of
4 inches thick, overlain by a layer or strips of
geotextile drainage mattmg to aIIow the Iateral row
of soil gases. : J 23

MN Rule 1303.2401, Subpart 2
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1303.2401 Definitions

Gas Permeable Material:
A “Gas Permeable Material” means any of the following:

3) Other materials, systems, or floor designs, if the
material, systems, or floor designs is professionally
engineered to provide depressurization under the
entire soil-gas membrane.

Fall 2015

MN Rule 1303.2401, Subpart 2
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1303.2401 Definitions

IBC: Means the International Building Code incorporated
by reference except as qualified and amended in
Minnesota Rule chapter 1305.

MN Rule 1303.2401, Subpart 2 Fall 2015



1303.2401 Definitions

IRC: Means the International Residential Code
incorporated by reference except as qualified and
amended in Minnesota Rule chapter 1309.

MN Rule 1303.2401, Subpart 2 Fall 2015



1303.2401 Definitions

Passive Radon Control System:

Means a system designed to achieve a lower air pressure
below the soil-gas membrane relative to the indoor air
pressure by use of a vent pipe that relies on stack effect
to provide an upward flow of air from beneath the soil-
gas membrane.

MN Rule 1303.2401, Subpart 2 Fall 2015



1303.2401 Definitions

Radon Gas:
Means a naturally occurring, chemically inert, radioactive
gas.

MN Rule 1303.2401, Subpart 2 Fall 2015



1303.2401 Definitions

Sealed:
Means to prevent the movement of air or airborne
gasses through a floor, wall or ceiling assembly.

MN Rule 1303.2401, Subpart 2 Fall 2015



1303.2401 Definitions

ot A

Soil-gas membrane:
Means a continuous membrane of 6-mil polyethylene, or
3-mill cross-laminated polyethylene

MN Rule 1303.2401, Subpart 2 Fall 2015



1303.2402 Requirements for

Passive Radon Control Systems

o P A i s

Subpart 2. Soil-gas membrane installation.

A soil-gas membrane shall be place on top of the gas-
permeable material prior to placing a floor on top of or
above the soil.

MN Rule 1303.2402, Subpart 2 Fall 2015



1303.2402 Requirements for
Passive Radon Control Systems

Subpart 2. Soil-gas membrane installation.

A soil-gas membrane shall be place 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.

MN Rule 1303.2402, Subpart 2 Fall 2015



1303.2402 Requirements for
Passive Radon Control Systems

Subpart 2. Soil-gas membrane installation.

A soil-gas membrane shall be place 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.

The membrane shall fit closely around any penetration of
the membrane to reduce the leakage of soil gases.

MN Rule 1303.2402, Subpart 2 Fall 2015



1303.2402 Requirements for

Passive Radon Control Systems

Subpart 2. Soil-gas membrane mstallatlon (cont)

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 materlal malntamlng a minimum

12-inch lap. = ~ = -
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1303.2401 Definitions

Vent Pipe:
Means a 3 inch or 4 inch diameter ABS or PVC pipe used
to vent subsoil gases that have collected under the soil-
gas membrane to the exterior of the dwelling.

- —

o i y 'h:h
5 |
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1303.2402 Requirements for

Passive Radon Control Systems

o P A i s

Subpart 3. “T” fitting.

A “T” fitting shall be installed
beneath the soil-gas membrane
with a minimum of 10 feet of
perforated pipe connected to
any two openings of the “T”
fitting, or by connecting the two
openings to the interior drain
tile system.

MN Rule 1303.2402, Subpart 3 Fall 2015



1303.2402 Requirements for
Passive Radon Control Systems

The third opening of the “T”
fitting shall be connected to the
vent pipe. The perforated pipe
or drain tile shall be the same
size as the “T” fitting and the
vent pipe. All connections to
the “T” fitting and the vent pipe
shall be tight fitting.

MN Rule 1303.2402, Subpart3

TR

Fall 2015



1303.2402 Requirements for
Passive Radon

i

Subpart 4. Potential entry points.

Potential entry points for
radon gas shall be sealed
according to this subpart, as g
applicable.

Radan can enfer a house through many paths.

MN Rule 1303.2402, Subpart 3 Fall 2015



1303.2402 Requirements for
Passive Radon Control Systems

A. Floor openings.

Floor openings around bathtubs, showers, pipes, wires, or
other objects that penetrate the soil-gas membrane and the
concrete slab or other floor system shall be sealed.

MN Rule 1303.2402, Subpart 4 Fall 2015



1303.2402 Requirements for

Passive Radon Control Systems

B. Concrete joints.

All control joints, isolation joints, construction joints, or any
other joints in the concrete slab, such as the joint between
the concrete slab and a foundation wall, shall be sealed. All
gaps and joints shall be cleared of loose material prior to

sealing.

MN Rule 1303.2402, Subpart 4 Fall 2015



1303.2402 Requirements for

Passive Radon Control Systems

C. Foundation walls.

Penetrations of all foundation wall types shall be sealed.
Joints, cracks, or other openings around all penetrations of
both exterior and interior surfaces of the foundation shall be
sealed.

B
L

MN Rule 1303.2402, Subpart 4 Fall 2015



1303.2402 Requirements for

Passive Radon Control Systems

(1) Hollow block masonry foundations walls shall be
constructed with either:
(a) continuous course of solid masonry at or
above the exterior ground surface;

MN Rule 1303.2402, Subpart 4 Fall 2015



1303.2402 Requirements for

Passive Radon Control Systems

(b) one course of masonry grouted solid at or

MN Rule 1303.2402, Subpart 4 > Fall 2015



1303.2402 Requirements for

Passive Radon Control Systems

(c) a solid concrete beam at or above the finished
exterior ground surface.

Fall 2015
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1303.2402 Requirements for

Passive Radon Control Systems

[,

Z

(2) When a brick veneer or other masonry ledge is installed,
the masonry course immediately below the veneer or
ledge shall be solid or filled.

MN Rule 1303.2402, Subpart 4 Fall 2015



1303.2402 Requirements for

Passive Radon Control Systems

Subpart 4. Unconditioned crawl spaces.

All penetrations through floors or
walls into unconditioned crawl
spaces shall be sealed.

Crawl space ventilation shall be
provided according to part
1303.2400.

MN Rule 1303.2402, Subpart 4 Fall 2015



1303.2402 Requirements for

Passive Radon Control Systems

Subpart 4. Unconditioned crawl spaces.

Access doors into unconditioned
spaces shall be gasketed.

MN Rule 1303.2402, Subpart 4 Fall 2015



1303.2402 Requirements for
Passive Radon

e

Subpart 4. Sumps.

A sump connected to interior
drain tile may serve as the
termination point for the vent
pipe, if the sump cover is sealed
or gasketed and designedto
accommodate the vent pipe.

The sump pump water discharge
pipe shall have a backflow
preventer installed

MN Rule 1303.2402, Subpart 4

Fall 2015



1303.2402 Requirements for

Passive Radon Control Systems

o P A i s

Subpart 4. Sumps.

A sump connected to interior
drain tile may serve as the
termination point for the vent
pipe, if the sump cover is sealed
or gasketed and designed to |
accommodate the vent pipe.

The sump pump water
discharge pipe shall have a
backflow preventer installed.

MN Rule 1303.2402, Subpart 4 Fall 2015



1303.2402 Requirements for

Passive Radon Control Systems
Subpart 5. Vent pipes.

Exhaust (Released
Above Eave)

A. Single vent pipe.
The vent pipe shall be primed and
glued at all fittings and shall Suction £
extend up from the radon control '
system’s collection point to a

point terminating a minimum, of
12 inches above the roof.

MN Rule 1303.2402, Subpart 5 Fall 2015



1303.2402 Requirements for

Passive Radon Control Systems

The vent pipe shall be located
at least 10 feet away from any
window or other opening into
conditioned spaces of the
building.

MN Rule 1303.2402, Subpart 5 Fall 2015



1303.2402 Requirements for

Passive Radon Control Systems

Vent pipe routed through
unconditioned spaces shall be
insulated with a minimum R-4
insulation.

MN Rule 1303.2402, Subpart 5 Fall 2015



1303.2402 Requirements for
Passive Radon Control Systems

Vent pipes within the conditioned
envelope of the building shall not
be insulated.

MN Rule 1303.2402, Subpart 5 Fall 2015



1303.2402 Requirements for

Passive Radon Control Systems

7

B. Multiple vent pipes.

In buildings where interior footings or other barriers
separate the gas-permeable material into two or more
areas, each area shall be fitted with an individual radon
control system in accordance with item A, or connected to a
single radon gas vent pipe terminating above the roof in
accordance with item A.

MN Rule 1303.2402, Subpart 5 Fall 2015



1303.2402 Requirements for

Passive Radon Control Systems

C. Vent pipe drainage.

All components of the radon
gas vent pipe system shall be
installed to provide drainage to
the ground beneath the soil-gas
membrane.

Impr oer installtion o” vent pipe forms a trap
below the == fll.ng with condensation water
and blocking the air flow, system ineffective.

MN Rule 1303.2402, Subpart 5 Fall 2015



1303.2402 Requirements for
Passive Radon

e

D. Vent pipe accessibility.

Radon gas vent pipes shall be provided with space around the
vent pipe for future installation of a fan.

MN Rule 1303.2402, Subpart 5 Fall 2015



1303.2402 Requirements for

Passive Radon Control Systems

D. Vent pipe accessibility.

The space required for the
future fan installation shall be a
minimum of 24 inches in
diameter, centered on the axis
of the vent pipe, and shall
extend a minimum distance of
3 vertical feet.

36 “ Minimum

24” Dia. Minimum

MN Rule 1303.2402, Subpart 5 Fall 2015




1303.2402 Requirements for

Passive Radon Control Systems

D. Vent pipe accessibility.

Exception: Accessibility to the radon gas vent pipe is not
required if the future fan installation is above the roof system
and there is an approved rooftop electrical supply provided.

Fall 2015
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1303.2402 Requirements for

Passive Radon Control Systems

E. Vent pipe identification.

All radon gas vent pipes shall be
identified with at least 1 label
on each story and in attics and
crawl spaces.

The label shall read:
“Radon Gas Vent System.”

Fall 2015
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1303.2402 Requirements for

Passive Radon Control Systems

o P A i s

Combination foundations.

Each radon gas vent pipe shall terminate above the roof or
shall be connected to a single vent pipe that terminates
above the roof.

MN Rule 1303.2402, Subpart 5 Fall 2015



1303.2402 Requirements for

Passive Radon Control Systems

Combination basement/crawl space or slab-on grade/crawl
space foundations shall have separate radon gas vent pipes
installed in each type of foundation area.

MN Rule 1303.2402, Subpart 5 Fall 2015



1303.2402 Requirements for

Passive Radon Control Systems

Subpart 6. Power source.

A power source consisting of an
electrical circuit terminating in an
approved electrical box shall be
installed during construction in the
anticipated location of the vent pipe
fan to allow for future installation of
a fan into a passive radon control
system.

The power source shall not be
installed in any conditioned space,
basement, or crawl space.

MN Rule 1303.2402, Subpart 6 Fall 2015




1303.2400 Purpose and Scope

Subp. 1. Applicability; residential structures. (cont)

The purpose of 1303.2400 to 1303.2402 is to establish
minimum requirements for passive radon control systems
that apply to all new residential structures listed in items A
to H:

If a fan is installed in a passive radon control system, this
creates an active radon control system that must comply
with the requirements of parts 1303.2400 to 1303.2403.

MN Rule 1303.2400, Subpart 1. Fall 2015



1303.2403 Requirements for

When an active radon control — ZXEsEssSsss"

system is installed, all the e A
requirements for the passive Z"?*T-?wf‘““”“" R o
radon control system in parts A -
1303.2400 to 1303.2402 shall e

be met. b
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1303.2403 Requirements for

Active Radon Control Systems

T T

When an active radon control e e
system is installed, all the eyl || e
requirements for the passive  izmmmewermmne
radon control system in parts AR, e
1303.2400 to 1303.2402 shall N\ ~
be met. -

LA = ‘
In addition, an active radon Hl Fﬁ\?_&;ﬁ:f‘“

—
f:ontrol syste.m shall | | _ﬁ
incorporate items Ato Cin = |

this part.
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1303.2402 Requirements for

Active Radon Control Systems

A radon gas vent pipe fan
manufactured for radon
control systems and rated for
continuous operation that
provides a minimum
measurement of 50 cubic
feet per minute at %:-inch
water column shall be
installed in the vertical vent

pipe.

MN Rule 1303.2403 (A) Fall 2015



1303.2402 Requirements for

Active Radon Control Systems

The fan shall be attached to
a radon gas vent pipe that
connects the air below the
soil-gas membrane with
outdoor air and relies on the
fan to provide upward air
flow in the vent pipe.

Fall 2015
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1303.2402 Requirements for
Active

The radon gas vent pipe fan shall not
be installed in conditioned spaces of
a building, basement, or crawl

= e

MN Rule 1303.2403 (A) Fall 2015
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1303.2402 Requirements for

Active Radon Control Systems

The radon gas vent pipe fan
shall not be located where it
positively pressurizes any
portion of the vent pipe that
is located inside conditioned
space.

MN Rule 1303.2403 (A) Fall 2015



1303.2402 Requirements for

Active Radon Control Systems

B. System monitoring device.

An audible alarm, a manometer, or other similar device
shall be installed to indicate when the fan is not operating

MN Rule 1303.2403 (b) Fall 2015



1303.2402 Requirements for

Active Radon Control Systems

C. Luminaire and receptacle outlet.

A switch-controlled luminaire and the electrical circuit
near the fan shall be installed according to the Minnesota
Electrical Code.

[ 1 | I~
Eﬁi 2 ~_ 4 -
| 4 11

e 2014 Edition

MN Rule 1303.2403 (C) Fall 2015




1303.2402 Requirements for

Active Radon Control Systems

C. Luminaire and receptacle outlet.

The requirements of the International Mechanical Code,
Section 306, do not apply for access to equipment and
catwalks or service platforms.

Fall 2015
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The 2012 IECC or the AHHREA Standard 90.1-
2010

An introduction to the Envelope

Basics and the Key Differences.

Comparing the 2012 IECC to
ASHRAE Standard 90.1-2010

Fall 2015 Construction Codes and Licensing Division 114



Status of Code Adoption: Commercial

Overview of the currently adopted commercial energy
code in each state

[ ] Amerizan Samoa
[ Guam

[ ] M. Mariana lslands
[ | Puerte Rico ™

[ 1 U Virgin lslands

ASHRAE 90.1-201372015 IECC, ASHRAE 90,1 - 201072012 IECC, ASHRAE 80,1 - 200772009 IECC,
egubsalent, or mone anengy efficant eguivalant, of mone anengy efficant equivalent, or more enengy efficient

Dider or |ess energy efficient than ASHRAE 30,1 - 2007/2009 IECC, ar no stalewids code.

* Adopted new Code 1o be effective ot a later date As of May 2015
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code in each state
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Status of Code Adoption: Commercial

Overview of the currently adopted commercial energy
code in each state

[ ] Amerizan Samoa
[ Guam

[ ] M. Mariana lslands
[ | Puerte Rico ™

[ 1 U Virgin lslands

-

ASHRAE 90.1-201372015 IECC, ASHRAE 90,1 - 201072012 IECC, ASHRAE 80,1 - 200772009 IECC,
egubsalent, or mone anengy efficant eguivalant, of mone anengy efficant equivalent, or more enengy efficient

Dider or less energy efficient than ASHRAE 90.1 - 2007/2008 IECC, or no statewide cods.

* Adopted new Code 1o be effective ot a later date As of May 2015




Climate Zones

i

 Three separate moisture regimes overlay the eight climate

201es.

Fall 2015

4 1

Ny

N
Marine (C)

Dry (B)

Moist (A)

e—

......

Boroughs in Zone 8:

Bethel
Dellingham
Fairbanks N. Star

Nome
North Slope

All of Alaska in Zone 7
except for the following

Northwest Arctic
Southeast Fairbanks
Wade Hampton
Yukon-Koyukuk

Zone 1 includes
Hawaii, Guam,
Puerto Rico,
and the Virgin Islands

Construction Codes and Licensing Division
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Below White Line
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Fall 2015

Definition of a Residential

B I l d 1
T T T

Residential buildings (IECC): Includes detached

on- and two- family dwellings and multiple single
family dwelling buildings (townhouses) as well as
Group R-2, R-3, and R-4 Buildings, three stories
or less in height.

Construction Codes and Licensing Division 119



Definition of a Residential
Building
e Residential buildings (IECC): Includes detached

on- and two- family dwellings and multiple single
family dwelling buildings (townhouses) as well as
Group R-2, R-3, and R-4 Buildings, three stories
or less in height.

e Residential buildings (ASHRAE): Spaces in
building used primarily for living and sleeping,
including but not limited to, dwelling units,
hotel/motel guest rooms, dormitories, nursing
homes, patient rooms in hospitals, lodging
houses, fraternity/sorority houses, hostels,
prisons and fire stations.

Fall 2015 Construction Codes and Licensing Division 120



Example

e ASHRAE defines patient rooms in hospitals
and hotel/motels as residential where as the
2012 IECC would consider these rooms as
commercial.

Fall 2015 Construction Codes and Licensing Division 121



Example

o

« ASHRAE defines patient rooms in hospitals and
hotel/motels as residential where as the 2012
IECC would consider these rooms as commercial.

e Thus in some instances (like these) a building
built to the 2012 IECC would have more
rigorous thermal envelope requirements than
one built to ASHREA

Fall 2015 Construction Codes and Licensing Division 122



Definition of a Commercial

B I l d 1
T T T

 Commercial buildings (IECC) : All buildings not
included in the definition of a residential building.

Fall 2015 Construction Codes and Licensing Division 123



Definition of a Commercial

Building

e Commercial buildings (IECC): All buildings not

included in the definition of a residential building.

e Commercial Buildings (ASHRAE): ASHRAE
does not give a definition of commercial
buildings. (See Scoping provisions Section 2.2)
for what this standard does not apply to.
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Section 2 — Scope Exception

What does not apply:
v'Too little heating or cooling

v Single-family, multifamily of three stories or less,
manufactured or modular homes

v'Buildings that don’t use electricity or fossil fuel




ASHREA Section 5 - 5.5.1

TABLE 5.5-6 Building Envelope Requirements For Climate Zone 6

Haonresidential Residential Zemiheated
Opague Elements Lzzemily Insulation Lzzembly Inzulation Lzzemibly Inzulation
Fdaximum rin. R-%alue kaximum Kin. R-%alue Fdaximum Kin. R-%alue
Foofs
Insulation Entirely above Deck -0 048 R-20.0c.i. -0 048 R-20.0c.i. -0 083 R-
Ietal Buildings U-2.0d48  R-13.0+R-180 0 0048 R-120+R-180 0 U-DOT i

[ b, 1 et I |

[lazs -00e4 R-12.5c.0. -DUET R-14.2 ¢ 21z R-d4.2c

Steel-Jaoist -2.0zs R-30.0 2oz R-38.0 -2oe2 R-15.0

Sood-Framedand Other -2 033 R-30.0 -2 033 R-30.0 -2 0E R-12.2
Zlal-on-Grace Floors

Unheated SEAL R-12for24in. F-E20 R-18for2din. F-0.730 MR

Heated -0 BED R-1&5far24in. F-.588 R-20forddin. F-1.02% R-T.Efor12in.
DpaquelDoors

Swinging 2T -20eLn -2 Tl

Hanswinging I-0ell I-0e0l |-1.48%

Reference Table 5.5-6



Determining energy use by

defining the space.

B

[

e Conditioned Space: Greater than 3.5 Btu's or 1 watt of
energy use per square foot for space conditioning purposes.
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Determining energy use by

defining the space.

T

e Conditioned Space: Greater than 3.5 Btu's or 1 watt of
energy use per square foot for space conditioning purposes.

 Unconditioned space: Uses less then 3.4 Btu’s or 1 watt per
Square foot for space conditioning purposes

Fall 2015 Construction Codes and Licensing Division 128



Determining energy use by

defining the space.

e Conditioned Space: Greater than 3.5 Btu's or 1 watt of
energy use per square foot for space conditioning purposes.

 Unconditioned space: Uses less then 3.4 Btu’s or 1 watt per
Square foot for space conditioning purposes

 Semi Conditioned Space: (ASHREA only) is energy use of
between 3.4- Btu's and 20 Btu's of energy use for Space
conditioning purposes

Fall 2015 Construction Codes and Licensing Division 129



Arrangement and format of the 2012

IECC

i 7 7

e JECC Commercial
Provisions, Chapters CE
1-5, contain provisions
for residential buildings
four stories or greater in

height.
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IECC section C401 General

g

ANSI/ASHRAE/IES Standard 90.1-2010
(Supersedes ANSI/ASHRAE/IESNA Standard 90.1-2007)

 The section has been revised for s ANSIASHAATESNA S 011007
clarity. Compliance with ASHRAE STANDARD
ANSI/ASHRAE/IESNA 90.1 is Energy Standard for

still an acceptable alternative. Buildings Except
Low-Rise Residential
Buildings

I-P Edition

See Appendix F for approval dates by the ASHRAE Standards Committee, the ASHRAE Board of Directors,
the IESNA Board of Directors, and the American National Standards Institute.

This standard is under confinuous maintenance by a Standing Standard Project Committee (SSPC) for which
the Standards Committee has established a documented program for regular publication of addenda or revi-
sions, including procedures for timely, documented, consensus action on requests for change to any part of
the standard. The change submittal form, instructions, and deadlines may be obtained in electronic form from
the ASHRAE Web site (www.ashrae.org) or in paper form from the Manager of Standards. The latest edition of
an ASHRAE Standard may be purchased from the ASHRAE Web site (www.ashrae.org) or from ASHRAE
Customer Service, 1791 Tullie Circle, NE, Atlanta, GA 30329-2305. E-mail: orders @ashrae.org. Fax: 404-
321-5478. Telephone: 404-6836-8400 (worldwide), or tol free 1-800-527-4723 (for orders in US and Canada).
For reprint permission, go to www.ashrae.org/permissions.

©Copyright 2010 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.

Jointly sponsored by

St

iﬁﬁmMMg
lllurrinating Engineering Socety of Nerth America

wwiesna org wmamiog

American Society of Heating, Refrigerating

and Air-Conditioning Engineers, Inc.

1791 Tullie Circle NE, Atlanta, GA 30329
www.ashrae.org
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Intent

e Life safety, health and
environmental requirements take
precedence over energy provisions.

m

ANSUASMRAE1ES Standard #0.1,3010
e it AN ALMIRALTE S8A ot aned B0 1-1007)
Bechacien AP A RA /LS Ackeonds botaed o0 g B

Energy Standard

for Buildings

Except Low-Rise
Residential Buildings

I-P Edition
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Which choice will they make?

2012 1ECC

B TTRRLATIC A AL

""J ENERGY COMNSERVATION
[ o

~IECC

Fall 2015

I

2010 ASHRAE Standard 90.1

Construction Codes and Licensing Division

AMSUASMRAETES Standard 50.1.2010
Capesrided ARSEAIFALT A Toiederd B0 1-3007)
[FIRRLESHIE ITIE LY TR W

Energy Standard

for Buildings

Except Low-Rise
Residential Buildings

I-P Edition
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Which commercial code did they

use for their Building
e 2012 IECC chapters CE1-CE5: (g e —

e Prescriptive approach, or; C IE;;
e Performance approach B |-

e ASHREA Standard 90.1-2010 for Buildings

Except Low-Rise
Residential Building

1-P Edition
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Highlighting the Key differences

I."' Standard |
Na_ 901 |

IECC §C402 90.1§ 5
IECC §C403 90.1§6
' 90.1§ 7
Heating IECC §C404 S
Go i
I N
Electrical/Lighting | IECC §C405 9015889
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Choose a Commercial Path

“All-In!”
2012 IECC
1. Scope & Administration 1. Purpose
2. Definitions 2. Scope
3. General Requirements 3. Definitions & Abbreviations
4. C i 4. Administration & Enforcement
. Commercia
5. ENV

402) ENV o

403) MECH '

404) SWH 7. SWH

405) LTG 8. PWR

406) HIGH EFF MEASURES 9. LTG

407) PERFORMANCE 10. EQUIPMENT

b 11. ECB

5. Referenced Standards 12. Normative References
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Commercial Energy Code
Compliance Process

2012 IECC vs. ASHRAE 90.1-2010

CHOOSE
A PATH
PRESCRIPTIVE TOTAL BUILDING PRESCRIPTIVE ENERGY COST
PERFORMANCE Fo— BUDGET
BUILDING
BUILDING ENVELOPE 2
ENVE*'-OPE | MECHANICAL
MECHANICAL SERVICE WATER
T HEATING 2
SERVICE WATER POWER
HEATING
¥ LIGHTING ——
LIGHTING OTHER
I EQUIPMENT
v
| PLAN REVIEW |
v
| CONSTRUCTION |
v
| INSPECTION |
v
| COMMISSIONING |
v
| CERTIFICATE OF OCCUPANCY |
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Commercial Energy Code
Compliance Process

2012 IECC vs. ASHRAE 90.1-2010

CHOOSE
A PATH
PRESCRIPTIVE TOTAL BUILDING PRESCRIPTIVE ENERGY COST
PERFORMANCE Fo— BUDGET
BUILDING
BUILDING ENVELOPE 2
ENVE*'-OPE | MECHANICAL
MECHANICAL SERVICE WATER
T HEATING 2
SERVICE WATER POWER
HEATING
¥ LIGHTING ——
LIGHTING OTHER
I EQUIPMENT
v
| PLAN REVIEW |
v
| CONSTRUCTION |
v
| INSPECTION |
v
| COMMISSIONING |
v
| CERTIFICATE OF OCCUPANCY |
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Commercial Energy Code
Compliance Process

2012 IECC vs. ASHRAE 90.1-2010

CHOOSE
A PATH
PRESCRIPTIVE TOTAL BUILDING PRESCRIPTIVE ENERGY COST
PERFORMANCE Fo— BUDGET
BUILDING
BUILDING ENVELOPE 2
ENVE*'-OPE | MECHANICAL
MECHANICAL SERVICE WATER
T HEATING 2
SERVICE WATER POWER
HEATING
¥ LIGHTING ——
LIGHTING OTHER
I EQUIPMENT
v
| PLAN REVIEW |
v
| CONSTRUCTION |
v
| INSPECTION |
v
| COMMISSIONING |
v
| CERTIFICATE OF OCCUPANCY |
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Commercial Energy Code
Compliance Process

2012 IECC vs. ASHRAE 90.1-2010

CHOOSE

=
PRESCRIPTIVE I

BUILDING
ENVELOPE
¥

MECHANICAL

¥
SERVICE WATER
HEATING

v
LIGHTING

TOTAL BUILDING
PERFORMANCE

A PATH

PRESCRIPTIVE

ENERGY COST

BUDGET

v
BUILDING
ENVELOPE ¥
17 MECHANICAL
SERVICE WATER
HEATING ¥
17 POWER
LIGHTING %
OTHER

EQUIPMENT
1

!

PLAN REVIEW

'

CONSTRUCTION

'

INSPECTION

'

COMMISSIONING

'

I CERTIFICATE OF OCCUPANCY

Fall 2015

Construction Codes and Licensing Division
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Commercial Energy Code
Compliance Process

2012 IECC vs. ASHRAE 90.1-2010

CHOOSE
A PATH
PRESCRIPTIVE TOTAL BUILDING PRESCRIPTIVE ENERGY COST
PERFORMANCE Fo— BUDGET
BUILDING
BUILDING ENVELOPE 2
ENVE*'-OPE | MECHANICAL
MECHANICAL SERVICE WATER
T HEATING 2
SERVICE WATER POWER
HEATING
¥ LIGHTING ——
LIGHTING OTHER
I EQUIPMENT
v
| PLAN REVIEW |
v
| CONSTRUCTION |
v
| INSPECTION |
v
| COMMISSIONING |
v
| CERTIFICATE OF OCCUPANCY |

Fall 2015 Construction Codes and Licensing Division 141



Commercial Energy Code
Compliance Process

2012 IECC vs. ASHRAE 90.1-2010

CHOOSE
A PATH

PRESCRIPTIVE TOTAL BUILDING PRESCRIPTIVE ENERGY COST
PERFORMANCE — BUDGET
BUILDING |
BUILDING ENVELOPE
ENVELOFE T MECHANICAL
MECHANICAL SERVICE WATER
. HEATING ¥
SERVICE WATER POWER

HEATING
v LIGHTING —

LIGHTING OTHER

EQUIPMENT
1

PLAN REVIEW

INSPECTION

I
| CONSTRUCTION
I
I

COMMISSIONING

I CERTIFICATE OF OCCUPANCY

Fall 2015

Construction Codes and Licensing Division
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Commercial Energy Code
Compliance Process

2012 IECC vs. ASHRAE 90.1-2010

CHOOSE
A PATH

PRESCRIPTIVE TOTAL BUILDING PRESCRIPTIVE ENERGY COST
PERFORMANCE Po— BUDGET
BUILDING
BUILDING ENVELOPE
ENVELORE MECHANICAL
MECHANICAL SERVICE WATER
T HEATING 1
SERVICE WATER | POWER
HEATING
y LIGHTING —
LIGHTING OTHER
I EQUIPMENT
i
| PLAN REVIEW |
¥
| CONSTRUCTION |
¥
| INSPECTION |
¥
| COMMISSIONING |
¥

| CERTIFICATE OF OCCUPANCY |
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Commercial Energy Code
Compliance Process

2012 IECC vs. ASHRAE 90.1-2010

CHOOSE
A PATH

PRESCRIPTIVE TOTAL BUILDING PRESCRIPTIVE ENERGY COST
PERFORMANCE Po— BUDGET
BUILDING
BUILDING ENVELOPE v
ENVELOPE

T li MECHANICAL
MECHANICAL SERVICE WATER
5 HEATING
SERVICE WATER POWER
HEATING
LIGHTING

¥
LIGHTING OTHER

T EQUIPMENT
1

| PLAN IiEVIEW

| CONSTI:UCTION
| INSPE‘CTION
I

¥
COMMISSIONING

¥
| CERTIFICATE OF OCCUPANCY |
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Commercial Energy Code
Compliance Process

2012 IECC vs. ASHRAE 90.1-2010

CHOOSE
A PATH
PRESCRIPTIVE TOTAL BUILDING PRESCRIPTIVE ENERGY COST
PERFORMANCE BUDGET
ﬁl
BUILDING
BUILDING ENVELOPE 2
ENVE*'-OPE | MECHANICAL
MECHANICAL SERVICE WATER
T HEATING 2
SERVICE WATER POWER
HEATING Y
v LIGHTING
LIGHTING OTHER
| EQUIPMENT
v
| PLAN REVIEW |
v
| CONSTRUCTION |
v
| INSPECTION |
v
| COMMISSIONING |
v
| CERTIFICATE OF OCCUPANCY |
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Commercial Energy Code

Compliance Process
2012 IECC vs. ASHRAE 90.1-2010

CHOOSE
A PATH
PRESCRIPTIVE TOTAL BUILDING PRESCRIPTIVE ENERGY COST
PERFORMANCE BUDGET
ﬁl
BUILDING
BUILDING ENVELOPE 1
E”VEJ-OPE T MECHANICAL
MECHANICAL SERVICE WATER
T HEATING
SERVICE WATER [ ROWER
HEATING
y LIGHTING v
LIGHTING OTHER
I EQUIPMENT
i
| PLAN REVIEW |
¥
| CONSTRUCTION |
¥
| INSPECTION |
¥
| COMMISSIONING |
¥
| CERTIFICATE OF OCCUPANCY |
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Fall 2015

Commercial Energy Code

Compliance Process

2012 IECC vs. ASHRAE 90.1-2010

CHOOSE
A PATH
PRESCRIPTIVE TOTAL BUILDING PRESCRIPTIVE ENERGY COST
PERFORMANCE 4'_1 BUDGET
BUILDING
BUILDING ENVELOPE ¥
ENVEJ-OPE 17 MECHANICAL
MECHANICAL SERVICE WATER
T HEATING ¥
SERVICE WATER | POWER
HEATING
y LIGHTING —
LIGHTING OTHER
I EQUIPMENT
| | ‘ | |
| PLAN REVIEW |
v
| CONSTRUCTION |
v
| INSPECTION |
¥
|

I COMMISSIONING

¥

I CERTIFICATE OF OCCUPANCY

Construction Codes and Licensing Division
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Commercial Energy Code

Compliance Process

2012 IECC vs. ASHRAE 90.1-2010

CHOOSE

A PATH

PRESCRIPTIVE

BUILDING
ENVELOPE

v

MECHANICAL

v

SERVICE WATER
HEATING

v

LIGHTING

TOTAL BUILDING PRESCRIPTIVE ENERGY COST
PERFORMANCE BUDGET
BUILDING
ENVELOPE ¥

e

MECHANICAL

SERVICE WATER
HEATING

P

—

POWER

LIGHTING

¥

OTHER

EQUIPMENT
1

!

| PLAN REVIEW

+

INSPECTION

¥

|
CONSTRUCTION I
|
|

COMMISSIONING

¥

I CERTIFICATE OF OCCUPANCY

Fall 2015

Construction Codes and Licensing Division

148



Commercial Energy Code

Compliance Process
2012 IECC vs. ASHRAE 90.1-2010

CHOOSE
A PATH
PRESCRIPTIVE TOTAL BUILDING PRESCRIPTIVE ENERGY COST
PERFORMANCE P BUDGET
BUILDING
BUILDING ENVELOPE ¥
ENVEJ-OPE | MECHANICAL
MECHANICAL SERVICE WATER
T HEATING 1
SERVICE WATER | POWER
HEATING
v LIGHTING ——
LIGHTING OTHER
I EQUIPMENT
!
| PLAN REVIEW |
¥
| CONSTRUCTION |
| INSPECTION l
| COMMISSIONING |
¥
| CERTIFICATE OF OCCUPANCY |
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Commercial Energy Code
Compliance Process

2012 IECC vs. ASHRAE 90.1-2010

CHOOSE
A PATH
PRESCRIPTIVE TOTAL BUILDING PRESCRIPTIVE ENERGY COST
PERFORMANCE o— BUDGET
BUILDING
BUILDING ENVELOPE 2
ENVE*'-OPE | MECHANICAL
MECHANICAL SERVICE WATER
T HEATING 2
SERVICE WATER POWER
HEATING
y LIGHTING ——
LIGHTING OTHER
I EQUIPMENT
!
| PLAN REVIEW |
'
| CONSTRUCTION |
¥
| INSPECTION |
[ commissionmng |
| CERTIFICATE OF OCCUPANCY |
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. A . A . . . A
[J
] . JCC
. ! RAE 9( )1(
CHOOSE
A PATH
PRESCRIPTIVE TOTAL BUILDING PRESCRIPTIVE ENERGY COST
PERFORMANCE ¢—| BUDGET
BUILDING
BUILDING ENVELOPE v
ENVEJ-OPE 17 MECHANICAL
MECHANICAL SERVICE WATER
T HEATING ¥
SERVICE WATER | POWER
HEATING
v LIGHTING —
LIGHTING OTHER
I EQUIPMENT
v

PLAN REVIEW

¥

CONSTRUCTION

v

INSPECTION

¥

COMMISSIONING

CERTIFICATE OF OCCUPANCY

Fall 2015

Construction Codes and Licensing Division
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Compliance Options - IECC

2012 IECC 2012 IECC
® 90.1-2010 © C402 - Envelope O C407 - Total Building
_ " © C403 - Mechanical Performance
U_N © C404 - SWH O C402.4 - Air Leakage
© C405 - Lighting O C403.2 - Provisions
OR applicable to all
& COMcheck™ mechanical systems
AND O C404 - SWH
© Pick One: O Lighting Mandatory
'I C406.2 — Eff. HVAC Sections
Peg‘;rma”"e C405.2, C405.3, C405.4
C405.6, C405.7
'I C406.3 — Eff. Lighting Systems
O Energy cost to be < 85%
or v
‘I C406.4 — On-site Renewable Of Reference BUIldmg
Energy

152



Compliance Options - 90.1-2010

90.1-2010

® 55 Envelope
® 8§ 6 - Mechanical
® §7-SWH @
® §38-Power
® §9-Lighting
® § 10 - Elevators & Motors
OR
® COMcheck™
OR
® Normative Appendix ‘G’

90.1-2010

n ® § 11 - Energy Cost Budget

® §5.4 - Air Leakage

® § 6.4 - Provisions applicable
to all mechanical systems
® §7.4-SWH

® §3.4-Power

® §9.4 - Lighting Mandatory
Provisions

® § 10 - Elevators & Motors

@ Energy cost of Proposed to
be < of Reference Building
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As Promised,

|
T T T T

e Download COMcheck from Doe website: Energycodes.gov
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No Need to select a State:

T

&% Untitled.cck - COMcheck 4.0.0 Code: 2012 IECC o || = | & |
File Edit View Options Code Help
S H KRR XE & \

Project | Envelope | Interior Lighting | Exterior Lighting Mechanical | Requirements |

Location Interior Lighting Method and Areas |
State :Minnesgta ) ] Building Envelope Area T

City |ada Energy Code Setting |

Climate zone: 7 Duplicate

The 'Code’is currently setto: 2012 IECC ilding T Area De

Project Type

_ The selected code will appear in the title bar and can be changed il
@ Llild i 2,
‘@) Mew Cons using the ‘Code’ menu. g bp k
Compliance Options N

Click the "Lookup Your Code. " buiton to determine what

) ! N
Efficiency Option code applies to }fourloLcatl:n_ — CIiCk to CIose
Air Barrier Option Lookup Your Code... .
window
Project Details (optional) [ | Do not display this message again.

Edit Project Details... ]

on the compliance certificate.

Title/Site/Permit A

OwnerfAgent N < 1

Envelope TEBD Interior Lighting  TEBD Exterior Lighting | TBD
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# Untitled.cck - COMcheck 4.0.0 Code: 2012 IECC

File Edit View Options Code Help
AR L

Project | Envelope | Interior ligfﬁml Exterior Lighting

Mechanical | Requirements |

Location
State Minnesata -
City  Ada |
Climate zone: 7
Project Type

'@J Mew Construction () Addition '_j_.' Alterations

Compliance Options

Efficiency Options :Unspeciﬁed v: @ Help...
Air Barrier Options :Unspeciﬁed v: & Help

Project Details (optional)

Edit Project Details... This informat.ion will appear
on the compliance certificate.

Building Envelope Area Types

‘ Interior Lighting Method and Areas | Exterior Lighting Areas

[ Add H Delete ][ Duplicate ]
Building Type Area Description| Area | W/f2 Space Conditioning
1 |Click to select building type. ~| Nonresidential |

Title/Site/Permit

Owner/Agent

Designer/Contractor

Click on the word “Code” for

dropdown window on options.

Envelope  TBD

Interior Lighting | TBD Exterior Lighting | TBD




File Edit View Options |Code|Help

Mechanical | Requirements |

= E Y [h [ 90.1 (2007) Standard
. 90.1 (2010) Standard
Project | Envelope | ' Lighting
90.1 (2013) Standard
Location
" 2006 IECC
Site. (Minesow 2009 [ECC
&
" |ada v 20121ECC
Climate zone: 7
2014 New YOr
Project Type 2012 North Caroli
(@) New Cor Ontario
_ _ 2014 Oregon
Compliance [.thlons | 2011 Puerto Rico
Efficiency Opli 2011 Vermont
Air Barrier Opti Info: Find Your Code

Project Details {optional)

Edit Project Details...

This information will appear
on the compliance certificate.

Title/Site/Permit

Owner/Agent

Designer/Contractor

Building Envelope Area Types | Interior Lighting Method and Areas | Exterior Lighting Areas

I Add H Delete ” Duplicate ]
Building Type Area Description| Area | W/ft2 | Space Conditioning
1 |Click to select building type. = | Nanresidential -

Choose the option they said they

were using to construct the
building to.
2012 IECC or

ASHRAE 90.1-2010




# Untitled.cck - COMcheck 4.0.0 Code: 2012 IECC (2@ =]

File Edit View Options Code Help
OH & B XE & |

Project | Envelope | Interior Lighting | Exterior Lighting Mechanical | Requirements |

Location . ] Building Envelope Area Types ‘ Interior Lighting Method and Areas | Exterior Lighting Areas
State Minnesota -
City [ada = [ Add l [ Delete ] [ Duplicate ]
Climate zone: 7 Building Type 4rea Description| Area | W/f2 Space Conditioning
Project Type 1 |Click to select building type. ~| Monresidential ~|
'@J Mew Construction '7 ) Addition '_j_.' Alterations

Compliance Options

Efficiency Options :Unspeciﬁed v: @ Help... \
Air Barrier Options :Unspeciﬁed v: & Help

Project Details (optional)
" = = This information will appear . °
on the compliance certificate. CI ICk on State a nd CIty

Title/Site/Permit

Owner/Agent

Designer/Contractor

Envelope  TBD Interior Lighting | TBD Exterior Lighting | TBD




#f Untitled.cck - COMcheck 4.0.0 Code: 2012 IECC
File Edit View Options Code Help

=H &R X2

Project | Envelope | Interior Lighting | Exterior Lighting

Mechanical | Requirements |

Location
State Minnesata -
City  Ada |
Climate zone: 7
Project Type

'@J Mew Construction () Addition '_j_.' Alterations

Compliance Options

Efficiency Options :Unspeciﬁed v: &) Hem

Air Barrier Options :Unspeciﬁed v: & Help

Project Details (optional)

Edit Project Details... This informat.ion will appear
on the compliance certificate.

Building Envelope Area Types

‘ Interior Lighting Method and Areas | Exterior Lighting Areas

[ Add H Delete ][ Duplicate ]
Building Type Area Description| Area | W/f2 Space Conditioning
1 |Click to select building type. ~| Nonresidential |

Title/Site/Permit

Owner/Agent

Designer/Contractor

Click on New Construction,
Addition or Remodel

Envelope  TBD

Interior Lighting | TBD Exterior Lighting | TBD




# Untitled.cck - COMcheck 4.0.0 Code: 2012 IECC

File Edit View Options Code Help

=H &R X2

Project | Envelope | Interior Lighting | Exterior Lighting

Mechanical | Requirements |

Location
State  Minnesotz -
City  Ada |

Climate zone: 7

Project Type

@JNewConstrudion | Addition () Alterations

Compliance Options

Efficiency Options :Unspeciﬁed V: & Help...
Air Barrier Options :Unspeciﬁed V: & Help

Project Details (optional)

Edit Project Details... This informat.ion will appear
on the compliance certificate.

Building Envelope Area Types ‘ Interior Lighting Method and Areas | Exterior Lighting Areas

[ Add H Delete ][ Duplicate ]
Building Type Area Description| Area | W/f2 Space Conditioning
1 |Click to select building type. ~| Nonresidential |

~
"~ Click on Additional energy

Title/Site/Permit

Owner/Agent

Designer/Contractor

features they selected as
required in IECC Section C406.

Envelope | TBD Interior Lighting | TED Exterior Lighting | TBD




# Untitled.cck - COMcheck 4.0.0 Code: 2012 IECC
File Edit View Options Code Help

ZH 4Rl XE =

Project | Envelope | Interior Lighting | Exterior Lighting

Mecha

ical | Requirements |

Location
State Minnesata
City  Ada

Climate zone: 7

Project Type

@JNewConstrudion | Addition () Alteratio

Compliance Options

Efficiency Options :Unspeciﬁed V: & Help...

Air Barrier Options :Unspeciﬁed V: & Help

Project Details (optional)

Edit Project Details... This informat.ion will appear
on the compliance certificate.

Title/Site/Permit

Owner/Agent

Designer/Contractor

.4

uilding Envel@f§dArea Types ‘ Interior Lighting Method and Areas | Exterior Lighting Areas

[ \id H Delke ][ Duplicate ]

Bui\ing Type Area Description| Area | W/f2 Space Conditioning

Click\ select b‘i\ding tvpe. ~| Monresidential ~|

Click on each design element of
the building, and completely
and accurately fill in the blanks.

Envelope | TBD Interior Lighting | TED Exterior Lighting | TBD




# Untitled.cck - COMcheck 4.0.0
File Edit View Options Code Help

ZH 4Rl XE =

Code: 2012 [ECC

Project | Envelope | Interior Lighting | Exterior Lighting

Mechanical | Requirements |

Location
State  Minnesotz -
City  Ada |

Climate zone: 7

Project Type

@JNewConstrudion | Addition () Alterations

Compliance Options

Efficiency Options :Unspeciﬁed V: & Help...
Air Barrier Options :Unspeciﬁed V: & Help

Project Details (optional)

Edit Project Details... This informat.ion will appear
on the compliance certificate.

Building Envelope Area Types ‘ Interior Lighting Method and Areas | Exterior Lighting Areas

[ Add H Delete ][ Duplicate ]
Building Type Area Description| Area | W/f2 Space Conditioning
1 |Click to select building type. ~| Nonresidential |

Title/Site/Permit

Owner/Agent

Designer/Contractor

!

Watch the bottom of the page
for compliance percentages for
Envelope, interior lighting and
exterior lighting.

—— L —
-~ S
V.- N
k@lope TBD Interior Lighting | TED Exterior Lighting | TBD /
\ /




# Untitled.cck - COMcheck 4.0.0
File Edit View Options Code Help

ZH 4Rl XE =

Code: 2012 [ECC

Project | Envelope | Interior Lighting | Exterior Lighting

Mechanical | Requirements |

Location
State Minnesata -
City  Ada |
Climate zone: 7
Project Type

@JNewConstrudion | Addition () Alterations

Compliance Options

Efficiency Options :Unspeciﬁed V: & Help...
Air Barrier Options :Unspeciﬁed V: & Help

Project Details (optional)

Edit Project Details... This informat.ion will appear
on the compliance certificate.

Building Envelope Area Types ‘ Interior Lighting Method and Areas | Exterior Lighting Areas

[ Add H Delete ][ Duplicate ]
Building Type Area Description| Area | W/f2 Space Conditioning
1 |Click to select building type. ~| Nonresidential |

Title/Site/Permit

Owner/Agent

Designer/Contractor

Note: COM check does not
calculate the mechanical
equipment into the process. It
is only there as a means of
documenting what equipment
is being installed

!

v

/

——

-~

V.-
k@lope TBD Interior Lighting | TED

~—
N
Exterior Lighting | TBD /

R

e




Key Differences

, MINNESOTA DEPARTMENT OF

LABOR & INDUSTRY

A CONSTRUCTION CODES AND LICENSING



Building Envelope- Walls

Fall 2015

ASHRAE Standard 90.1-
2010

e Specific designation for
semi-heated spaces that
are less vigorous than
those for heated spaces
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Building Envelope- Walls

ASHRAE Standard 90.1-
2012 IECC 2010
e No such designation and  Specific designation for
therefore treats all semi semi-heated spaces that are
heated spaces as heated less vigorous than those for
spaces heated spaces
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Example

T T 77

Interior/ exterior wall (or both)

Conditioned
Office

Above-Grade Walls

Warehouse
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Example

T T 77

Interior/ exterior wall (or both)

Conditioned
Office

Above-Grade Walls

Semi conditioned Warehouse
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Building envelope- Fenestration

Fall 2015

Z

ASHRAE Standard 90.1-2010

e Allows up to 40% window
to wall ratio.

e Wall is defined as above or
below grade

e Allows up to 5% skylights
as roof area
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Building envelope- Fenestration

2012 IECC ASHRAE Standard 90.1-2010

* Allows up to 30% window  * Allows up to 40% window

to wall ratio. to wall ratio.
e Wallis defined as above e Wall is defined as above or
grade only below grade
 Allows up to 3% skylights  Allows up to 5% skylights
to roof ratio. to roof ratio.
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Building envelope- Fenestration

2012 1IECC ASHRAE Standard 90.1-2010
e Allows up to 30% window
to wall ratio. e Allows up to 40% window
« Wall is defined as above to wall ratio.
grade only e Wall is defined as above or
e Allows up to 3% skylights below grade
to roof ratio. e Allows up to 5% skylights
« Because of the wall to roof ratio.

consideration for above grade
only, the IECC is more likely to
reach these limitations then
one built to ASHRAE 90.1
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Building envelope- Fenestration

TATTTIITTTIIIIITII

T, - ASHRAE Standard 90.1-2010
e Allows up to 30% window

to wall ratio.

. . e Allows up to 40% window
e Wall is defined as above ol

grade only
e Wall is defined as above or

e Allows up to 3% skylights below grade

to roof ratio. e Allows up to 5% skylights

* However, the IECC will allow to roof ratio.
up to 40% of vertical
fenestration in no less than
50% of the conditioned floor
areas in a zone dedicated as
using daylighting features and
controls. (C402.3.1.1)

e AHSRAE does not have this
rovision
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Building envelope- Fenestration

o o ot

«QlelELL ASHRAE Standard 90.1-2010

e Limits the fenestration
area on the east and West
sides of the building by
requiring the southern
most side to have a
greater fenestration area
than that of the East or
West sides
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Building envelope- Fenestration

2012 IECC ASHRAE Standard 90.1-2010
* No provisions as these e Limits the fenestration area
appear in the IECC on the east and West sides

of the building by requiring
the southern most side to
have a greater fenestration
area than that of the East or
West sides
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Inspection of specific items

Fall 2015

ASHRAE Standard 9.01-
2010

e This document is more
specific in the details and
what needs to be
inspected
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Inspection of specific items

ASHRAE Standard 9.01-

2012 1IECC 2010
 Not as many details to e This document is more
inspect specific in the details and
what needs to be
inspected
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Building Envelope

Inspection of specific items

ASHRAE Standard 90.1-2010

v’ Wall insulation after the insulation and vapor retarder are in place
but before concealment
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Building Envelope

Inspection of specific items

ASHRAE Standard 90.1-2010

v’ Wall insulation after the insulation and vapor retarder are in place but
before concealment

v Roof/ceiling insulation after roof/insulation is in place but before
concealment
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Building Envelope

Inspection of specific items

ASHRAE Standard 90.1-2010

v’ Wall insulation after the insulation and vapor retarder are in place but
before concealment

v’ Roof/ceiling insulation after roof/insulation is in place but before
concealment

v Slab /foundation wall after slab/foundation insulation is in place but
before concealment
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Building Envelope

Inspection of specific items

T

ASHRAE Standard 90.1-2010

v’ Wall insulation after the insulation and vapor retarder are in place but
before concealment

v’ Roof/ceiling insulation after roof/insulation is in place but before
concealment

v’ Slab /foundation wall after slab/foundation insulation is in place but
before concealment

v Fenestration after all glazing materials are in place
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Building Envelope

Inspection of specific items

A T T

ASHRAE Standard 90.1-2010

v’ Wall insulation after the insulation and vapor retarder are in place but
before concealment

v’ Roof/ceiling insulation after roof/insulation is in place but before
concealment

v’ Slab /foundation wall after slab/foundation insulation is in place but
before concealment

v Fenestration after all glazing materials are in place

v Continuous air barrier after installation but before concealment
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Building Envelope

Inspection of specific items

A T T

ASHRAE Standard 90.1-2010

v’ Wall insulation after the insulation and vapor retarder are in place but
before concealment

v’ Roof/ceiling insulation after roof/insulation is in place but before
concealment

v’ Slab /foundation wall after slab/foundation insulation is in place but
before concealment

v Fenestration after all glazing materials are in place
v’ Continuous air barrier after installation but before concealment

v’ Mechanical systems and equipment and insulation after installation
but before concealment

Fall 2015 Construction Codes and Licensing Division 182



Building Envelope

Inspection of specific items

ot A

ASHRAE Standard 90.1-2010

v Wall insulation after the insulation and vapor retarder are in place but
before concealment

v’ Roof/ceiling insulation after roof/insulation is in place but before
concealment

v’ Slab/foundation wall after slab/foundation insulation is in place but
before concealment

v Fenestration after all glazing materials are in place
v Continuous air barrier after installation but before concealment

v’ Mechanical systems and equipment and insulation after installation but
before concealment

v Electrical equipment and systems after installation but before
concealment
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 Sometimes the opaque assemblies are not
consistent between the two documents even
though the climate zone remains the same.

* Here are some examples:
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IECC- Roof insulation entirely above

deck

TABLE C402.2
OPAQUE THERMAL ENVELOPE REQUIREMENTS"

CLIMATE ZONE 1 ] ] 4 EXCEPT MARINE | 5 AND MARINE 4 3 7 8
All Other | Group R | All Other | Group R | All Other | Group A | AN nm-_| Group B | AN :mm| Group R .I.Ilﬂlhlrl Group A | &Il Other | Group R | All Other | Group R
Rocfs
:ﬂfﬁ:ﬁkﬂr’“ R-20ci | R20d | R20ci | R-20d | R-20ci | R-20ci | R-25d | R-25ci | R-25d | R25q | R-30cd | R-30d | R-3%ci | R-35d | B35 | R-35d
Metal buildings R19+ | R-19+ | R-194+ | R19+ | R19+ | R-19+ | B-19+ | R-194 | R-19+ | R19+ | R-25+ | BR25+ | R-30+ | R+ | R-30+ | R0+
%‘;ﬂ;‘fﬁmm B-1105 | B-11LS | RILLS | R-1L LS | R-11LS | B-11 LS | B-11 LS | R-11LS | R-110S | R-11LS | R-101 LS | R-1ILS | R-11LS | R-110LS | R-11LS | R-11 LS
Attic and other R-38 R-38 R-38 R-38 R-38 R-38 R-38 R-38 R-38 R-49 R-49 R-49 R-49 R-49 R-49 R-49
Wallz, Above Grade
Mags R57ci | B5.7cd | R-57d | R7.6ci | B-7.6c | R-95ci | R9.5d | R-1l4ci | R-101.4c | R-133ci | R-13.3cd | R-15.2ci | R-15.2ci | R-152c | R-25c | R-25d
Metal building B3+ | R-13+ | RI3+ [ R13+ | R13+ | R-13+ [ R-13+ | R-13+ | R-13+ | R13+ | R-13+ | R13+ | R-13+ [ R-13+ | R-13+ | R-13+
R-65ci | R-6.5%0 | Re6Sci | Bl | R650 | Rl3c | R-1%i | R-13%ci | R-1%i | R-1%i | Rl3%i | R-13ci | R-13%ci | R-195ci | RB-1%ci | R-19.5ci
Moted frammed R-13+ | R-13+ | R-13+ | R-13+ | mas+ | R13+ | R13+ | R-13+ | R34+ | R13+ [ R13+ | R13+ | mas+ | R-13+ | R-13+ | R-134
R-5ci R-5ci R-5i | R7.5i | B75¢ | R-75i0 | R-7.5% | B-75%i | R-7.5%i | B7.5%i | R7.5i | R7.50 | R-7.5i0 | R156ci | B-75c | R17.5i
B3+ | -3+ | B3+ | 2+ B-13+ | R-13+ | R-13+
Mood tmmedand | a3 or -3 5ctor 13 Scor| -3 Sctor n-35ctor 1350 r | -3acio .St | m-38cor| 5ol [P TS| R Tocior [T sctor  poclor| RSt | R 156
B-38ci | B3.8ci | R3.8d | R-38ci | B3.8ci | R-10ci | R-l0d
Walle, Below Grade
Belbw-grade wall’ | NR NR | NR NR | MR | NR R-7.5¢ | R-75i | R-7.5i | R7.50 | R7.5ci | R7.5i | R-loci [ R-10ci | R-l0ci [ R-12.5ci
Hoors:
Mass MR MR B-63cd | R83ci | R-loci | R-l0ci | B-l10c | R-l0s4ci | B-10d | R-12.5ci | R-12.5c | B-125ci | R-15ci | B-167c | B-15c | R-167d
Joistframing MR MR R-30 R-30 R-30 B30 R-30 B30 R-30 R0 R-30 RMF R-30° RAF R-30° R-3F
Slab-on-Grade Floors
re—rr B IR IR BN N N ET Bl el Bl B B Bt Bt e el
Hented slabs? R-7.5 for | R-75 for | R-7.5 for | R-7.5 for | R-10for | R-10 for | R-15 for | R-15 for | R-15 for | R-15 for | R-15 for | R-20 for | R20for | R-20 for | R-20for | R-20 for
12" below | 12* balow |12 below | 12 below | 24” balow |24 below | 24 balow [24” below | 36" below | 36" below |36™ below | 48" below |2 4° balow | 48 below | 44 balow 48" below
Opague Doons:
Swinging vosl | voel | vosl | vosl | vosl | vosl | voosl | vosl | v-oar | vw37 | v-0a? | UasT | U0a7 | UeoaT | U037 | U037
Roll-up or sliding BE475 | B475 | BR475 | B475 | BR4.75 | B475 | R475 | B475 | B475 | B475 | B475 | R475 | B475 | B475 | R475 | R4T5

For 5I: 1 inch = 25.4 mm. ci = Continuwous insulation. NERE = No requirement.

L% = Liner System—:aA continuous membmne installad below the pudins and wnintermpted by framing members Uncompressed, unfaced insulation rests on top of the membrane between the purlins.
a. Assembly descriptions can be found in ANSI/ASHRAETESN A Appendix 4.
b. Where using R-value compliance method, a thermal spacer block shall be provided, otherwise use the ['factor compliance method in Table C402.1.2.

c. B-5.7ciis allowed to be substibuted with concrete: block walls complying with ASTHM C 90, ungrouted or partially grouted at 32 inches or less oncenter vertic ally and 48 inches or less on center horzomtally,
with un gronted cores filled with materials having a2 maximom ther mal conductiviy of 0.44 Bro-inh £ °F.

d. Where heatad dabs are below grade, below -grade walls shall comply with the exterior insulation requirements for heated slabs.
@. Steel floor joist systerms shall be insulated to B-38.



IECC Roofs

TABLE C402.2
OPAQUE THERMAL ENVELOPE REQUIREMENTS"

CLIMATE ZONE 1 ] ] 4 EXCEPT MARINE | 5 AND MARINE 4 3 7 8
All Other | Group R | All Other | Group R | Al ﬂll'-rl Group A | AN l.'llh-_l Group B | AN mhn| nmupn mmh-r| Group A | All Other | Group R | All Other | Group R
Rocfs
:ﬂfﬁ:ﬁkﬂr’“ R-20ci | R20d | R20ci | R-20d | R-20ci | R-20ci | R-25d | R-25ci | R-25d | R-25ci R-30c | R3%:i | R-35cd | R-35ci | R-35d
Metal buildings R19+ | R-19+ | R-194+ | R19+ | R19+ | R-19+ | B-19+ | R-194 | R-19+ | R19+ | R-25+ | BR25+ | R-30+ | R+ | R-30+ | R0+
%‘;ﬂ;‘fﬁmm B-1105 | B-11LS | RILLS | R-1L LS | R-11LS | B-11 LS | B-11 LS | R-11LS | R-110S | R-11LS | R-101 LS | R-1ILS | R-11LS | R-110LS | R-11LS | R-11 LS
Attic and other R-38 R-38 R-38 R-38 R-38 R-38 R-38 R-38 R-38 R-49 R-49 R-49 R-49 R-49 R-49 R-49
Walls, Above Grade
Mags R57ci | B5.7cd | R-57cd | R7.6ci | B-7.6c | R-95ci | R9.5d | R-1l4ci | R-101.4c | R-133ci | R-13.3cd | R-15.2ci | R-15.2ci | R-152c | R-25c | R-25d
Metal building B3+ | R-13+ | RI3+ [ R13+ | R13+ | R-13+ [ R-13+ | R-13+ | R-13+ | R13+ | R-13+ | R13+ | R-13+ [ R-13+ | R-13+ | R-13+
R-65ci | R-6.5%0 | Re6Sci | Bl | R650 | Rl3c | R-1%i | R-13%ci | R-1%i | R-1%i | Rl3%i | R-13ci | R-13%ci | R-195ci | RB-1%ci | R-19.5ci
Moted frammed R-13+ | R-13+ | R-13+ | R-13+ | mas+ | R13+ | R13+ | R-13+ | R34+ | R13+ [ R13+ | R13+ | mas+ | R-13+ | R-13+ | R-134
R-5ci R-5ci R-5i | R7.5i | B75¢ | R-75i0 | R-7.5% | B-75%i | R-7.5%i | B7.5%i | R7.5i | R7.50 | R-7.5i0 | R156ci | B-75c | R17.5i
B3+ | R34+ | B3+ | 2+ B-13+ | R-13+ | R-13+
Nood mmedand |53 o -3 5o 13 Seor| 3 Stor m-35ctor 135 r | -3 acio .5t | m-33cor| 7 Seio [ F T3 | R Tctor |R-Tsctor  poclor| Rt | R 1560
B-38ci | B3.8ci | R3.8d | R-38ci | B3.8ci | R-10ci | R-l0d
Walle, Below Grade
Belbw-grade wall’ | NR NR | NR NR | MR | NR R-7.5¢ | R-75i | R-7.5i | R7.50 | R7.5ci | R7.5i | R-loci [ R-10ci | R-l0ci [ R-12.5ci
Hoors:
Mass MR MR B-63cd | R83ci | R-loci | R-l0ci | B-l0c | R-l04ci | B-10d | R-12.5ci | R-12.5c | B-125ci | R-15ci | B-167c | B-15c | R-167d
Joist/framing MR MR R-30 R-30 R-30 R-30 R-30 B30 R-30 B30 R-30 RMF R-30" RAWF R-30° R-AF
Slab-on-Grade Floors
re—rr B IR IR BN N N ET Bl el Bl B B Bt Bt e el
Hented slabs? R-7.5 for | R-75 for | R-7.5 for | R-7.5 for | R-10for | R-10 for | R-15 for | R-15 for | R-15 for | R-15 for | R-15 for | R-20 for | R20for | R-20 for | R-20for | R-20 for
12" below | 12* balow |12 below | 12 below | 24” balow |24 below | 24 balow [24” below | 36" below | 36" below |36™ below | 48" below |2 4° balow | 48 below | 44 balow 48" below
Opague Doons:
Swinging voel | v-oel | vosl | vosl | vosl | vosl | v-oel | vl | voo3r | vw37 | v-037 | U037 | U037 | o037 | U037 | U-037
Roll-up or sliding BE475 | B475 | BR475 | B475 | BR4.75 | B475 | R475 | B475 | B475 | B475 | B475 | R475 | B475 | B475 | R475 | R4T5

For 5I: 1 inch = 25.4 mm. ci = Continuwous insulation. NERE = No requirement.
L% = Liner System—:aA continuous membmne installad below the pudins and wnintermpted by framing members Uncompressed, unfaced insulation rests on top of the membrane between the purlins.

a. Assembly descriptions can be found in ANSI/ASHRAETESN A Appendix 4.
b. Where using R-value compliance method, a thermal spacer block shall be provided, otherwise use the ['factor compliance method in Table C402.1.2.
c. B-5.7ciis allowed to be substibuted with concrete block walls complying with ASTM C 90, ungrouted or partially grouted at 32 inches or less oncenter vertic ally and 48 inches or less on center horizomtally,
with un groated cores filled with materials having 2 maximum ther mal conductiviy of 0.44 Blu-inh-£ °F.

d. Where heatad dabs are below grade, below -grade walls shall comply with the exterior insulation requirements for heated slabs.
@. Steel floor joist systerms shall be insulated to B-38.




ASHRAE Section 5 - 5.5.1

TABLE 5.5-6 Building Envelope Requirements For Climate Zone@

Monrezicdential Rezicdential Semibeated
Opague Elements Lzzemily Insulation Lzzembly Inzulation Lzzemibly Inzulation
FAaxirmurn Idin. B-Yalue kaxirmurm Iiin. R-%alue kaxirmurm kin. R-%alue
Roof
Insulation Entirely above Deck -0 048 R-20.0c.i. -0 048 R-20.0c.i. -0 083 R-10.0c.i.
Metal Buildings U-2004%  R-12.0+R-180 0 U-00048 B-130+R-180 0 U007 R-18.0
e [t — s — — S = T

[lazs ooad R-12.5c.0. -DUET R-14.2 ¢ 21z R-d4.2c

Steel-Jaoist -2.0zs R-30.0 2oz R-38.0 -2oe2 R-12.0

Sood-Framedand Other -2 033 R-30.0 -2 033 R-30.0 -2 0E R-12.2
Zlal-on-Grace Floors

Unheated SEAL R-12for24in. F-E20 R-18for2din. F-0.730 MR

Heated -0 BED R-1&5far24in. F-.588 R-20forddin. F-1.02% R-T.Efor12in.
DpaquelDoors

Swinging 2T -20eLn -2 Tl

Honswinging I-DEDD I-DEDD I1-1.480




IECC Roofs

TABLE C402.2
OPAQUE THERMAL ENVELOPE REQUIREMENTS"

CLIMATE ZOME 1 2 3 4 EXCEPT MARINE | 5 AND MARINE 4 6 T 2
All Other | Group R | All Other | Group R | Al ﬂll'-rl Group A | AN l.'llh-_l Group B | AN mhn| Group R mmh-r| Group A | All Other | Group R | All Other | Group R
Roofs
Insulation entirely

B-20ci B-20d B-20ci B-20d B-20ci EB-20c B-25d B-25ci B-25d B-25ci RB-30d B-30d B-35ci R-35d B-35ci R-35d

ith B35 themnal R-19+ R-19 + R-19+ R-19 + R-19+ R-19+ R-19 + R-19+ R-19 + R-19+ R-25 + B-25 + R-30+ R-30 + R-30+ R-30 +
%i‘;c:kaj'—-h R-1105 | R-11 LS | RI1LS | R-11 LS | R-11LS | R-11 0S8 | B-11 L[S | R-11 LS | R-11 0S5 | R-11LS | R-11 LS | R-11LS | R-110LS | R-11LS | R-11LS | R-11 L%
Attic and other R-38 R-38 R-38 R-38 R-38 R-38 R-38 R-38 R-38 R-49 R-49 R-49 R-49 R-49 R-49 R-49

Walls, Above Grade
Mazss R-57ci R-5.7d R-57d R-7.6ci R-7.6d R-9.5¢ci R95d | R-1l4eci | B-114ad | B-133ci | R-13.3c | B-152¢ci | B-15.2¢i | R-152c | R-25ci R-25d
Matal baikdia R-13+ R-13 + RI13 + R-13 + R-13 + R-13+ R-13 + R-13+ R-13 + R-13+ R-13 + R-13 + R-13+ R-13+ R-13+ R-13+
E R-65ci | R-6.5ci | B-6.5ci B-13ci R-6.5c0 R-13%ci R-13%ci R-13ci R-13%ci R-13ci R-13ci R-13ci R-1%¢ci | R-19.5ci | R-13%ci | B-1935ci
Matal frarmad R-13+ R-13 + R-13+ R-13 + B-13 + R-13+ R-13 + R-13+ R-13 + R-13+ R-13 + R-13 + B-13 + R-13 + R-13+ R-13+

R-5ci R-5ci R-5ci R-7.5ci R-TSai BR-7%i | R-75i | B-75%i | B-7%i | R-75 | R-7Txi | R-7.50 | R-750i | RelSda | R-75c | R17.5¢i

R-13+ | R-13+ | R-13+ | R34 | R13+ | R34 | Roa3+ | moi3e | mozs | BB+ | B+ | Rl3+ | BB+ | R34+ | R34+ | R-13+

Wood fmmedand g 3 o5 o | R-38cior | R-3.8cior | R-3.8d or | R-3 Scior | R-3.86 or | R-3 8cior | R-3.8cior | -3 8 g or | F7-3010r | R-T.5c or | R-75cior | R-7.5ci or (R-75cior| R-15.6ci | R-156c

o R20 | R20 [ R20 | R20 [ R2 | R20 | R2 | R2 | R20 | R0 | b | gl | RiAs | Rase | Raoe | Roiod
Walls, Below Grade
Belbw-grade wall’ | NR NR | NR NR | MR | NR R-7.5¢ | R-75i | R-7.5i | R7.50 | R7.5ci | R7.5i | R-loci [ R-10ci | R-l0ci [ R-12.5ci
Hoors
Mass MR NE B-63cd | BB.3ci | B-W0ci | B-l0ci | R-l10c | B-l04ci | R-10d | R-12.5ci | R-12.5d | B-125ci | B-l5ci | B-167d | R-15¢ | BR-167d
Joist/framing MR MR R-30 R-30 R-30 R-30 R-30 R-30 R-30 B30 R-30 R R-30° R-F R-30° R-3F
Slab-on-Grade Floors
e N R N R e e =l Ed Bt Bt Rl el b=
Hentad slabs! R-7.5 for | R-75 for | R-7.5 for | R-7.5 for | R-10for | R-10 for | R-15 for | R-15 for | B-15 for | R-15 for | R-15 for | B-20 for | R-20 for | R-20 for | R-20 for | R-20 for
12 balow | 12 below |12 below | 12 below | 24° balow | 24" balow (24 below |24" below | 36" below | 36" below |36™ below | 48" below |24 balow |48 below | 48% balow | 48" balow
Opague Doons:
Swinging vosl | v-osl | vos | vosl | vosl | vosl | U-osl | Uvosl | U037 | vw3? | v-es7 | vsr | vos7 | U-037 | U037 | U-037
Raoll-up or sliding B475 | B475 | B475 | B475 | B475 | B475 | B475 | B475 | B475 | B4.75 | R475 | B4.75 | B475 | R475 | B4.75 | B475

For 5I: 1 inch = 25.4 mm. ci = Continuwous insulation. NERE = No requirement.

L% = Liner System—:aA continuous membmne installad below the pudins and wnintermpted by framing members Uncompressed, unfaced insulation rests on top of the membrane between the purlins.
a. Assembly descriptions can be found in ANSI/ASHRAETESN A Appendix 4.
b. Where using R-value compliance method, a thermal spacer block shall be provided, otherwise use the ['factor compliance method in Table C402.1.2.

c. B-5.7ciis allowed to be substibuted with concrete block walls complying with ASTM C 90, ungrouted or partially grouted at 32 inches or less oncenter vertic ally and 48 inches or less on center horizomtally,
with un groated cores filled with materials having 2 maximum ther mal conductiviy of 0.44 Blu-inh-£ °F.

d. Where heatad dabs are below grade, below -grade walls shall comply with the exterior insulation requirements for heated slabs.
@. Steel floor joist systerms shall be insulated to B-38.



ASHRAE Section 5 - 5.5.1

TABLE 5.5-7 Building Envelope Requirements For Climate Zone 7




Building envelope- Above Grade Wall

Insulation

2012 [ECC ASHRAE Standard 90.1-2010
* Does not define wall  Four types of walls are

types in the document. defined

We need to look to

ASHREAE Standard 90.1
for those definitions.
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Building envelope- Above Grade Wall

Insulation
ASHRAE Standard 90.1-2010

* Four types of walls are defined

v’ Mass walls
— heat capacity determined from Table A3.1B or A3.1C
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Building envelope- Above Grade Wall

Insulation
ASHRAE Standard 90.1-2010

* Four types of walls are defined

v’ Mass walls
— heat capacity determined from Table A3.1B or A3.1C

— R-value is for continuous insulation or when uninterrupted
by framing other than metal clips no closer than 24 in. o.c.
horizontally and 16 in. o.c. vertically
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Building envelope- Above Grade Wall

Insulation
ASHRAE Standard 90.1-2010

e Four types of walls are defined (cont.)
v Metal building wall R-value

— for insulation compressed between metal wall panels and the steel
structure
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Building envelope- Above Grade Wall

Insulation
ASHRAE Standard 90.1-2010

e Four types of walls are defined (cont.)
v Metal building wall R-value

— for insulation compressed between metal wall panels and the steel
structure

v Steel-framed wall R-value

— for uncompressed insulation installed in the cavity between steel
studs
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Building envelope- Above Grade Wall

Insulation
ASHRAE Standard 90.1-20 10

* Four types of walls are defined (cont.)
v Metal building wall R-value

— for insulation compressed between metal wall panels and the steel
structure

v Steel-framed wall R-value

— for uncompressed insulation installed in the cavity between steel
studs

v" Wood-framed and other R-value
for uncompressed insulation installed in the cavity between
wood studs; also acceptable to be continuous insulation
uninterrupted by studs
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C402.2.1 - Insulating Suspended

Ceilings with Removable Ceiling

[,

Z

e Will not count for code
compliance

 Not considered part of
the minimum thermal
resistance of the roof
insulation

%WWWE?
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C303.1.3 -Fenestration product

rating

R ot A o T

Fenestration product rating:
“Label or Table” &

ENH@
National Fenestration
Rating Council

ENERGY Performance

« Energy savings will depend on your specific climate, house and lifestyle

* For more Information, call [manufacturer's phone number] or visit NFRC's
web site at www.nirc.org

World's Best
Window Co.

Millennium 2000+ Casement

Vinyl-Clad Wood Frame
Double Glaze = Argon Fill » Low E

Technical Information

- 32 =45 = 5§ ' |3
A 31 45 60 .3

Manutecturer stipulates that these retings conform 1o applicable NFRC procedures for determining
whle product eneegy perlormanca. NFRC ratings ans debermined for a fiad set of emvironmental
cond®ons and specific product 52es
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Default table C 303.1.3(1)

Fenestration product

rating:
“Label or Table”
SINGLE | DOUBLE SKYLIGHT
FRAME TYPE PANE PANE | single | Double
Metal [ .20 0.80 200 [ .30

Metal with Thermal Break .10 0.65 | .90 [.10
Nonmetal or Metal Clad 0.95 0.55 .75 .05
Glazed Block 0.60
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C402.3 - Fenestration
Prescriptive Compliance

TABLE C402.2
OPAQUE THERMAL ENVELOPE REQUIREMENTS®
| 1 ] 3 | 4 EXCEPT MARINE | 5 AND MARINE 4 g
CI1IMATE FONF
Opaque Doors
Swinging U-0.61 J-0.61 J-0.61 J-0.61 U-0.61 U-0.61 U-0.61 U-0.61 U-0.37 U-0.37 U-0.37 U-0.37
Roll-up or sliding R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75

For 5I: 1 inch = 254 mm.  ¢f = Continuous insulation.  NR = Mo requirement.

TABLE C402.3
BUILDING ENVELOPE REQUIREMENTS: FENESTRATION

CLIMATE ZONE | 1 | 2 | 3 | 4 EXCEPT MARINE |5 AND MARINE 4 | B | 7 | 8
Vertical fenestration
U-factor
Fixed fenestration 0.50 0.50 0.46 0.38 0.38 0.36 0.29 0.29
Operable fenestration 0.65 0.65 0.60 0.45 0.45 0.43 0.37 0.37
Entrance doors 1.10 0.83 0.77 0.77 0.77 0.77 0.77 0.77
SHGC
SHGC 0.25 0.25 0.25 0.40 0.40 0.40 0.45 0.45
Skylights
U-factor 0.75 0.65 0.55 0.50 0.50 0.50 0.50 0.50
SHGC 0.35 0.35 0.35 0.40 0.40 0.40 NR NR

NR - No requirement.

TABLE C402.3.3.1
SHGC ADJUSTMENT MULTIPLIERS

ORIENTED WITHIN 45 ALL OTHER
PROJECTION FACTOR | hrepEES OF TRUE NORTH | ORIENTATION

0.2=<PF <0.5 1.1 1.2

PEF<0.5 1.2 1.6




C402.3 - Fenestration
Prescriptive Compliance

TABLE C402.2
OPAQUE THERMAL ENVELOPE REQUIREMENTS®

] 3 | 4 EXCEPT MARINE | 5 AND MARINE 4 [3
CI1IMATE FONF
Opaque Doors
Swinging U061l | U0l | Unel | U-06l | vosl | UDEl | U6l | U0l | U037 | U037 | U037 | U037
Roll-up or sliding RA475 | R4T5 | RATS | R475 | R475 | R475 | R475 | R475 | R475 | R475 | RATS | RATS
For SI: 1 inch = 254 mm. ¢f = Continuous insulation. NR = Mo requirement.
TAELE C402.3
BUILDING ENVELOPE REQUIREMENTS: FENESTRATION
CLIMATE ZONE | 1 | 2 | 3 | 4 EXCEPT MARINE | 5 AND MARINE 4| 6 | 7 | 8
Vertical fenestration
L-factor
Fixed fenestration 0.50 0.50 0.46 0.38 0.38 0.36 0.20 0.29
Operable fenestration 0.65 0.65 0.60 0.45 0.45 0.43 0.37 0.37
Entrance doors 1.10 0.83 0.77 0.77 0.77 0.77 0.77 0.77
S‘%
| SHGC | | 0.25 0.25 0.25 0.40 | odf [ 040 | 045 | Q45 '
L | Skylights '
U-factor 0.75 4 0.55 0.50 0.50 0.50 0.50 0.50
SHGC 0.35 0.35 0.40 0.40 0.40 NE NE
NR - No requirement.
TABLE C402.3.3.1
SHGC ADJUSTMENT MULTIPLIERS
ORIENTED WITHIN 45 ALL OTHER
PROJECTION FACTOR | hreprrs OF TRUE NORTH | ORIENTATION
0.2<PF <05 1.1 1.2
PE=0.5 1.2 1.6




C402.3 - Fenestration
Prescriptive Compliance

TABLE C402.2
OPAQUE THERMAL ENVELOPE REQUIREMENTS®

1 MATE 7ONE 2 3 | 4EXCEPT MARINE | 5 AND MARINE 4 [3
Opaque Doors
Swinging U-0.61 U-0.61 -0.61 U-0.61 U-0.61 U-0.61 U-0.61 U-0.61 U-0.37 U-0.37 u-0.37 U037
Roll-up or sliding R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-A475 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75
For SI: 1 inch = 254 mm. ¢f = Continuous insulation. NR = Mo requirement.
TABLE C402.3
BUILDING ENVELOPE REQUIREMENTS: FENESTRATION
CLIMATE ZONE | 1 | 2 | 3 | 4 EXCEPT MARINE | 5 AND MARINE 4| B | 7 | 8
Vertical fenestration
U-factor
Fixed fenestration 0.50 0.50 0.46 0.38 0.38 0.36 0.29 0.29
(Uperable fenestration 0.65 0.65 0.60 0.45 0.45 0.43 0.37 0.37
Entrance doors 110 0.83 0.77 0.77 0.77 0.77 077 0.77
SHGC
SHGC 0.25 0.25 0.25 0.40
Skylights
[-factor 0.75 5 0.55 0.50
SHGC 0.35 0.35 0.40

NR - No requirement.

SHGC ADJUSTMENT MULTIPLIERS

TABLE C402.3.3.1

PEF<0.5

PROJECTION FACTOR

0.2=<PF <0.5

ORIENTED WITHIMN 45
DEGREES OF TRUE NORTH

1.2




C402.3 - Fenestration
Prescriptive Compliance

TABLE C402.2
OPAQUE THERMAL ENVELOPE REQUIREMENTS®

1 MATE 7ONE 1 2 3 | 4EXCEPT MARINE | 5 AND MARINE 4 [3
Opaque Doors
Swinging U-0.61 U-0.61 -0.61 U-0.61 U-0.61 U-0.61 U-0.61 U-0.61 U-0.37 U-0.37 u-0.37 U037
Roll-up or sliding R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-A475 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75
For SI: 1 inch = 254 mm. ¢f = Continuous insulation. NR = Mo requirement.
TABLE C402.3
BUILDING ENVELOPE REQUIREMENTS: FENESTRATION
CLIMATE ZONE | 1 | 2 | 3 | 4 EXCEPT MARINE | 5 AND MARINE 4| B | 7 | 8
Vertical fenestration
U-factor
Fixed fenestration 0.50 0.50 0.46 0.38 0.38 0.36 0.29 0.29
(Uperable fenestration 0.65 0.65 0.60 0.45 0.45 0.43 0.37 0.37
Entrance doors 110 0.83 0.77 0.77 0.77 0.77 077 0.77
SHGC
SHGC 0.25 0.25 0.25 0.40
Skylights
[-factor 0.75 5 0.55 0.50
SHGC 0.35 0.35 0.40

NR - No requirement.

SHGC ADJUSTMENT MULTIPLIERS

TABLE C402.3.3.1

PROJECTION FACTOR

PEF<0.5

ORIENTED WITHIMN 45
DEGREES OF TRUE NORTH

1.2

Current SHGC requirement = 0.40 (or) 0.45
South-Facing Fenestration (PF = 0.33) (2/6)




C402.3 - Fenestration
Prescriptive Compliance

TABLE C402.2

OPAQUE THERMAL ENVELOPE REQUIREMENTS®
1 ] 3 | 4 EXCEPT MARINE | 5 AND MARINE 4 [3
CI1IMATE FONF
Opaque Doors
Swinging U-0.61 1U-0.61 J-0.61 J-0.61 U-0.61 U-0.61 U-0.61 U-0.61 U-0.37 U-0.37 U-0.37 U-0.37
Roll-up or sliding R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75
For SI: 1 inch = 254 mm. ¢f = Continuous insulation. NR = Mo requirement.
TAELE C402.3
BUILDING ENVELOPE REQUIREMENTS: FENESTRATION
CLIMATE ZONE | 1 | 2 | 3 | 4 EXCEPT MARINE | 5 AND MARINE 4| B | 7 | 8
Vertical fenestration
U-factor
Fixed fenestration 0.50 0.50 0.46 0.38 0.38 0.36 0.29 0.29
(Uperable fenestration 0.65 0.65 0.60 0.45 0.45 0.43 0.37 0.37
Entrance doors 1.10 0.83 0.77 0.77 037 0.77 0.77 0.77
SHGC
SHGC 0.25 0.25 0.25 0.40
Skylights
U-factor 0.75 h 0.55 0.50
SHGC 0.35 0.35 0.40

NR - No requirement.

Current SHGC requirement = 0.40 (or) 0.45
South-Facing Fenestration (PF = 0.33) (2/6)
Adjustment = 0.40 x 1.2 = 0.48 (Zone 6)
(or)
=0.45x1.2=0.54 (Zone 7)

TABLE C402.3.3.1
SHGC ADJUSTMENT MULTIPLIERS

ORIENTED WITHIMN 45
DEGREES OF TRUE NORTH

PROJECTION FACTOR

1.2

PEF<0.5




Vestibules

A Ay

— Self Closing Doors

Vestibule

(DA e sssssrrsenseseness
Exterior Doors

IECC \

Conditioned _
Space = 3000 FT?2

Fall 2015 Construction Codes and Licensing Division 204



Vestibules

BRI T TR

- Self Closing Doors

Vestibule

Exterior Doors

ASHRAE \

Conditioned _
Space = 3000 FT?2
1000

Fall 2015 Construction Codes and Licensing Division 205



Space and storage area.

Do I keep a door or an opening?
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Space and storage area.

Do I keep a door or an opening?
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IECC/ ASHRAE Sections we have

not discussed today

e Lighting (includes) e Mechanical (inclﬁdes)
e Building area method e Simple system
e Space by space method e Complex systems
 Interior lighting & controls e Commissioning
e Tradeable surfaces e Commissioning reports
e Exterior lighting & controls e Functional performance
» Exterior lighting Zones testing
e Daylighting (natural light) * Economizers
e Controls * Heating systems
e Including daylight areas * Cooling systems

. e Syst trol
 Power (includes) -

e Voltage drop _ _
o Transformer regulations * Service Water Heating

e System designs
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Questions or Comments
Or
Comments before lunch? /,
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