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Construction Codes and Licensing Division



Which energy code?

L theneewed?

13227 OR

[ o=




Which energy code?

13227 OR

13237




[ Which energy code? }

[ 1322 scope apply? }

[Yes, 1322 scope applies!}

Use 1322




When 1s 1322 applicable?

Scope of 1322 .
Not more than three stories in height

Contain no conditioned common space that is
shared between dwellings

Each dwelling contains a separate means of
egress.



Single Family Dwellings




Two Family Dwellings







Townhouses




-

-

~

Which energy code?
/

-

~

1322 scope apply?
/

NO! Go to 1323




Does Section 2.2 apply?
Heated 3.4 Btu/hr ft"2 or greater
Cooled 5 Btu/hr ft*2 or greater




(Does Section 2.2 apply?
Heated 3.4 Btu/hr ft"2 or greater
Cooled 5 Btu/hr ft*2 or greater




Yes!

Do 1323
Exemptions apply?
Sections 2.3,2.4,25




When 1s 1323 applicable?

Exemptions in scope of 1323:

Single-family houses, multi-family structures of
three stories or fewer above grade as well as
manufactured houses (2.3).

Buildings that don’t use electricity or fossil fuel
(2.3).
Equipment and portions of building systems

that use energy for industrial, manufacturing, or
commercial purposes (2.3).

Certain other buildings or elements of buildings
shall be exempt (2.4). HUH?



Certain other buildings or building
components (2.4):

Example:

a. A manufacturing lab
where airflow is supplied to
meet the process loads-
exempt

b. A lab used for research
purpose in a university- not
exempt



When 1s 1323 applicable?

Exemptions in scope of 1323:

Single-family houses, multi-family
structures of three stories or fewer above
grade as well as manufactured houses (2.3).

Buildings that don’t use electricity or fossil
fuel (2.3).

Equipment and portions of building systems
that use energy for industrial,
Enar;ufacturing, or commercial purposes
2.3).

Certain other buildings or elements of
buildings shall be exempt (2.4).

This standard shall not be used to
circumvent any safety, health, or
environmental requirements (2.5).



[ Which energy code? }

( 1322 scope apply? W

1
W""' L NO! Go to 1323 1
Use 13

Does Section 2.2 apply?
Heated 3.4 Btu/hr ft"2 or greater
Cooled 5 Btu/hr ft"2 or greater

Yes! }

Do 1323
Exemptions apply?
Sections 2.3, 2.4, 2.5

YES = exempt )< /




1323
Commercial Energy Code

IS comprised of;
ASHRAE 90.1-2004,

and MN amendments



ASHRAE
Standard 90.1-2004
Provisions

Mandatory
Envelope
Requirements
Section 5

Mechanical
System
Requirements
Section 6

Service Water
Heating System
Requirements
Section 7

Ligting &
Power distribution
System
Requirements
Sections 8 & 9

Other Equipment
Section 10

Energy Cost
Budget Method
Section 11




Organization of Standard 90.1

1 Purpose 7 Service Water Heating
2 Scope 8 Power

3 Definitions 9 Lighting

4 Administration and

10 Other Equipment
5 Building Envelope 11 Energy Cost Budget

6 Heating, Ventilating, Wieinee

and Air-Conditioning 12 Normative
References

Appendices-

Enforcement



Appendices

NORMATIVE

A Rated R-value of Insulation
and Assembly U-, C-, and
F-Factor Determinations

B Building Envelope Climate
Criteria

C Methodology for Building
Envelope Trade-Off in
Subsection 5.6

D Climatic Data

INFORMATIVE

E Informative References

F Addenda Description
Information

G Performance Rating
Method



Key Features of Recent Versions
of Standard 90.1-2004

Mandatory, enforceable language
Based on life cycle costing

True prescriptive (vs performance)
paths

Extensive treatment of retrofits and
renovations

Explicit treatment of minimally
conditioned buildings

Simplified climate zones



Climate

Northern Zone

Southern Zone

Zones based
on several
climatic
parameters
and expressed
IN map shown
In Figure B-1.




Climate Zones- Minnesota

STATE OF MINNESOTA
WITH COTITIES AND ZONES AR CEFINED
BY MINIVESOTA LULES FART 13055400

L AR i
= Zone 7 (Northern)

nnnnn




Section 1 - Purpose

The purpose of this
standard is to provide
minimum requirements
for the energy-efficient
design of buildings

Energy Standard for
Buildings Except Low-Rise
Residential Buildings

I-P Edition

T i & o gt g By Pt AR i (it i, P A e o e, B
A i o TR o] W At i S AT b

. Sl Colis i i Ky s i 8 S i
except low-rise e
- L L] [l S e ek U e Caenla |
residential buildings @& i
e
usiatizg P
i, oo A
1 Wiall Sl 17 Floor. P ook, Y 1 DOCE2081
American Sodoty of Heating, Refrigerating
uﬂﬁﬁﬁﬂﬁuﬁ.li ing Emgineers, Inc.




ASHRAE
Standard 90.1-2004
Provisions

Mandatory
Envelope
Requirements
Section 5

Mechanical
System
Requirements
Section 6

Service Water
Heating System
Requirements
Section 7

Ligting &
Power distribution
System
Requirements
Sections 8 & 9

Other equipment
Section 10

Energy Cost
Budget Method
Section 11




Section 2 - Scope

New buildings and
their systems

New portions of
buildings and their
systems (additions)

New systems and
equipment in
existing buildings
(alterations)

-
=
=
=
HI




Section 3: Definitions

Provides over 11 pages of
specifically defined terms,
abbreviations, and acronyms

These are definitions that are
“above and beyond” ordinarily
excepted meanings.

Defined terms are noted In italics In
the text of the standard.



Overview — Std 90.1 Building
Envelope Requirements- Section 5

Specifies requirements of the building envelope

90.1-Section 5 explicitly does not address moisture
control or provide guidance on moisture migration
that may lead to condensation, mold, mildew, or
Insulation or equipment deterioration

Where is moisture addressed in our codes?



1323
Commercial Energy Code

IS comprised of;
ASHRAE 90.1-2004,

and MN amendments



Overview — Std 90.1 Building
Envelope Requirements- Section 5

1323 amendments: Section 5

What are some of them?



Overview — Std 90.1 Building
Envelope Requirements- Section 5

Section 5 MN amendments:
5.1.3 Envelope Alterations- Exceptions
5.1.3 Envelope Alterations

1. (e) Change-Removal of roof
membrane

(h) Added: Walls- back plastered,

> 50% insulation filled, without
framing cavities.

(1) Added: Small openings-
plumbing, electrical, etc.



Overview — Std 90.1 Building
Envelope Requirements- Section 5

Section 5 MN amendments:

5.1.3 Envelope Alterations- Exceptions

5.1.3 Envelope Alterations

1. (e) Change: Removal of roof membrane (<50%, etc)
(h) Added: Walls- back plastered
(i) Added: Small openings- plumbing, electrical, etc.

Added # 2. Vapor retarder not
required If interior finish Is not
removed.



Overview — Std 90.1 Building
Envelope Requirements- Section 5

Section 5 MN amendments:
5.4.3 Air Leakage- Major Change
Alr barrier 5.4.3.1
Sealed



AIlr Barrier Requirements
5.4.3.1

The following areas of the building
envelope shall be sealed in a
permanent manner to minimize air
leakage at all edges, joints, openings
and penetrations:



Joints around fenestration and door frames
Junctions between walls

and foundations
at building corners
and structural floors or roofs

and roof or wall panels

Openings for utility services through roofs, walls, and
floors

Site-built fenestration and doors
Building assemblies used as ducts or plenums
Joints, seams, and penetrations of vapor retarders



across construction, control and expansion joints;
across junctions between different building assemblies; and
around all other penetrations through the building envelope.

Also note 5.4.3.1.1
Location of air barrier

Between the warm-in-winter surface and
winter design dew point location within the
building component

EXCEPTION: integrally insulated concrete/
masontry



New Emphasis on Air Barrier
The Main Reason: Stack Effect







AIlr Barrier Requirements

5.4.3.1.2- “Drawings shall
Indicate the location of the air
barrier system”



RooF PARA
— ROOF RPRANE METAL FLASHING

1 ATION ROoOOoF MEMBRANE
WHFPOUR BARREIER WOoOOD BLOCKING
OO STRUCTNE INSUL ATE> STEEL STUDS

AR VAPOUR BARRIER

EXTERIOR WALL

EXTERIOR L ADDINS
IR BARRIER

TUDINALL W INSULATION
WAPOUR BARRIER

AURAMIMINR

Source: Air Barrier Associatio .airbarrier.org




ROOF PARAPET
— ROOF MEMBRANE METAL FLASHING

INSULATION ROOF MEMBRAME
WAPOUR BARRIER HWOOD BLOCKING
ROOF STRUCTURE INSULATED STEEL STUDS

AlRS VvAPOUR BARRIER

EXTERIOR WWALL

—y—— EXTERIOR CLADDING
IMSULATION

AR VAFPOUR BARRIER
BACK-UF INALL

I
=2
=

AAKHITHTiTHiitiiy

(1) CONVENTIONAL ROOFING/ WALL ASSEMBLY

Recommended
Source: Air Barrier Association - www.airbarrier.org



Overview — Std 90.1 Building
Envelope Requirements- Section 5

Section 5 MN amendments:
5.4.3 Air Leakage
Air barrier 5.4.3.1
Sealed
Fenestration and doors 5.4.3.2
Removed exceptions for:
Field fabricated fenestration and doors
Garage door leakage requirements



Overview — Std 90.1 Building
Envelope Requirements- Section 5

Section 5 MN amendments:
5.4.3 Air Leakage
Air barrier 5.4.3.1

Sealed

Fenestration and doors 5.4.3.2
Removed exceptions for:
Field fabricated fenestration and doors
Garage door leakage requirements

Recessed lighting — 5.4.3.5

This is an amendment that Added a section to 90.1

Recessed luminaires in building thermal envelope shall be
sealed to limit air leakage between conditioned and
unconditioned spaces by being:

IC-rated and labeled with enclosures that are sealed....
IC-rated and labeled as meeting ASTM E 283.....
Located inside an airtight sealed box ........



Overview — Std 90.1 Building
Envelope Requirements- Section 5

Section 5 MN amendments:
5.5.3.1 Roof insulation

Deleted Table 5.5.3.1

“Roof U-Factor Multipliers for
exception 5.5.3.1.”

MN Roof U Factor multiplier always
=10 1.0in MN zones 6 & 7.

and Exceptions to 5.5.3.1



Overview — Std 90.1 Building
Envelope Requirements- Section 5

Amended tables 5.5-6 and 5.5-7
MN zones

http://www.dli.mMn.qov/CCLD/PDF/sbc
1323.pdf




Subp. 2. Table 5.5-6. ASHRAE Standard 90.1, Table 5.5-6, Building Envelope
Requirement

TABLE 5.5-6 Building Envelope Requirements For >
Southern Minnesota Climate Zone (Zone 6)
: Nonresidential Residential Semiheated
Opaque Assembly | Insulation Assembly Insulation | Assembly | Imsulation
Elements Max. Min. Max. Min. Max. Min.
R-Value R-Value R-Value
Roofs, Insulation
Entirely U-0.043 R-23.0ci U-0.043 R-23.0ci U-0.006 R-16.6 ci
Above Deck
Metal U-0.043 R-30.0 U-0.043 . |R-30.0 U-0.06 R-19.0
Building
Attic and U-0.027 R-30.0 U-0.027 R-30.0 U-0.06 R-19.0
Other
Walls, Above Grade
Mass U-0.104 R-9.5 ci U-0.09 R-114ci U-0.58 NR
Metal U-0.113 R-13.0 U-0.057 R-13.0 + U-0.113 R-13.0
Building R-13.0
Steel U-0.084 R-13.0ci+ |U-0.064 R-13.0 + U-0.124 R-13.0
Framed R-3.8 ci R-7.5 ci
Wood U-0.089 R-13.0 U-0.064 R-13.0 + U-0.089 R-13.0
Framed and R-3.8 ci
Other
Wall, Below Grade
Below- C-0.085 R-10.0 ci C-0.085 R-10.0ci C-0.085 R-10.0 ci
Grade Wall
Floors
Mass U-0.087 R-8.3 ci U-0.064 R-12.5ci U-0.322 NR
Steel Joist U-0.038 R-30.0 U-0.038 R-30.0 U-0.069 R-13.0
Wood U-0.033 R-30.0 U-0.033 R-30.0 U-.0066 R-13.0
Framed
and Other
Slab-On-Grade Floors
Unheated F-0.520 R-10.0 to F-0.520 R-10.0 to F-0.520 R-10.0 to
footing* footing* footing*
Heated F-0.520 R-10.0 to F-0.520 R-10.0 to F-0.520 R-10.0 to
footing* footing* footing*
Opaque Doors
Swinging U-0.700 U-0.500 U-0.700
Non- U-0.500 U-0.500 U-1.450
swinging




insulation is on the interior.

Fene- Assembly Assembly Assembly Assembly Assembly Assembly
stration Max. U Max. Max. U Max. Max. U Max.
(Fixed/ SHGC (All | (Fixed/ SHGC (A1l |(Fixed/ SHGC (All
Operable) Orientation | Operable) Orientation | Operable) Orientation
/North- /North- /North-
Oriented) Oriented) Oriented)
Vertical Glazing, Percent of Wall
0-10.0 Ufixed-0.57 SHGC i Ufixea-0.57 SHGCa Ufixed-1.22 SHGC,;
-0.49 -0.49 -NR
Uoper-0.67 SHGC horth Uoper-0.67 SHGC orth Uoper-1.27 SHGCorth
-0.49 -0.64 -NR
10.1-20.0 Ufixeda-0.57 SHGC. Ugfixed-0.57 SHGC Upfixeq-1.22 SHGC,y
-0.39 -0.39 ~-NR
Ugper-0.67 SHGChorth Uoper-0.67 SHGC horth Uoper—1.27 SHGChorn
-0.49 -0.49 -NR
20.1-30.0 Ufixea~0.57 SHGC,y Utixea-0.57 SHGC,y Upfixed-1.22 SHGC,y
-0.39 -0.39 -NR
Upper-0.67 SHGChorn Usgper-0.67 SHGChortn Woper-1.27 SHGCorin
-0.49 -0.49 -NR
30.1-40.0 Ufixed-0.57 SHGCy, Upfixea-0.57 SHGCa Upfixea-1.22 SHGC,n
-0.39 -0.39 -NR
Ugper-0.67 SHGC ,orth Ugper-0.67 SHGC 1orih Uoper-1.27 SHGC orih
-0.49 -0.49 -NR
40.1-50.0 Ufixeq-0.46 SHGC Utixea-0.46 SHGC, Utfixed-0.98 SHGC,
-0.26 -0.26 -NR
Uoper-0.47 SHGC ,orh Uopper-0.47 SHGC horth Uoper-1.02 SHGC horth
-0.47 -0.49 -NR
| Skylight, Percent of Roof
0-2.0 Ua|1-0.69 SHGcal! Ua]l'0.58 SHGCau Ua[l"] .36 SHGCau
-0.49 -0.49 -NR
Greater than | U, -0.69 SHGC, Uaan-0.58 SHGC,y Uan-1.36 SHGC,y
2.0to 5.0 -0.49 -0.39 -NR
* "To footing" means to the top of the footing if the insulation is on the exterior, or to the top of the slab if the

or the northern Minnesota climate zone is amended to read:

<Subp. 3. Table 5.5-7. ASHRAE Standard 90.1, Table 5.5-7, Building envelope requiremD

Nonresidential Residential Semiheated
Opaque Assembly Insulation Assembly Insulation Assembly Imsulation
Elements Max. Min. Max. Min. Max. Min.
R-Value R-Value R-Value
Roofs, Insulation
Entirely U-0.043 R-23.0 ci UJ-0.043 R-23.0 ci U-0.06 R-16.6 ci
Above Deck
Metal U-0.043 R-23.0 U-0.043 R-23.0 U-0.06 R-16.6
Building




Nonresidential Residential Semiheated
Opaque Assembly | Imsulation | Assembly | Insulation | Assembly | Insulation
Elements Max. Min. Max. Min. Max. Min.
R-Value R-Value R-Value
Attic and U-0.043 R-30.0 U-0.043 R-30.0 U-0.06 R-19.0
Other
Walls, Above Grade
Mass U-0.09 R-9.5¢ci U-0.08 R-13.0 + U-0.58 NR
R-13.0 ci
Metal U-0.057 R-13.0 U-0.057 R-13.0 + U-0.113 R-13.0
Building R-13.0ci
Steel U-0.064 R-13.0 + U-0.064 R-13.0 + U-0.124 R-13.0
Framed R-3.8ci R-7.5ci
Wood U-0.089 R-13.0 U-0.051 R-13.0 + U-0.089 R-13.0
Framed and R-7.5ci
Other
Wall, Below Grade
Below- C-0.085 R-10.0 ci C-0.085 R~10.0 ci C-0.085 R-10.0ci
Grade Wall
Floors
Mass U-0.087 R-8.3 ci U-0.064 R-12.5 ci U-0.137 R-4.2ci
Steel Joist |U-0.038 R-30.0 U-0.038 R-30.0 U-0.052 R-19.0
Wood U-0.033 R-30.0 U-0.033 R-30.0 U-.0066 R-13.0
Framed
and Other
Slab-On-Grade Floors
Unheated F-0.52 R-10.0 to F-0.52 R-10.0 to F-0.52 R-10.0 to
footing* footing* footing*
Heated F-0.52 R-10.0 to F-0.52 R-10.0 to F-0.52 R-10.0 to
footing* footing* footing™®

Opaque Doors
Swinging U-0.70 U-0.50 U-0.70
Non- U-0.50 U-0.50 U-145 !

swinging




Only in
1323

Fene- Assembly |Assembly |Assembly |Assembly Assembly |Assembly
stration Max. U Max. Max. U Max. SHGC |Max. U Max.
(Fixed/ SHGC (All |(Fixed/ (All (Fixed/ SHGC (All
Operable) |Orientation|Operable) |Orientation/|Operable) |Orientation
/North- North- /North-
Oriented) Oriented) Oriented)
Vertical Glazing, Percent of Wall
0-T0.0 Utixed-0.0 7 | SHGC, Utixea=0.57 | SHGCyy Ufixea~1.22  |SHGCyy
-0.49 -0.49 -NR
Uoper-0.67 SHGCrorth | Ugper-0.67 SHGChorth Uogper-1.27 SHGCortn
-0.64 -0.64 -NR
10.1-20.0 Usixed-0.57 | SHGCqy Utixea-0.57 | SHGCy Utfixea-1.22 | SHGCyy
-0.49 -0.49 -NR
Uogper-0.67 SHGCporth | Ugper-0.67 SHGCorth Ubopper-1.27 SHGComn
~-0.64 ~-0.64 -NR
20.1-30.0 Ufixed-0.57 SHGC.i Ugfixea=0.57 SHGC, Ufixed-1.22 SHGC.a
-0.49 -0.49 -NR
Upper-0.67 SHGCorth | Ugper-0.67 SHGC iorth Uogper-1.27 SHGCorth
-0.64 -0.64 -NR
30.1-40.0 Utixea-0.57 | SHGCyy Usixed=0.57 | SHGCyj Usixea~1.22  |SHGCyy
-0.49 -0.49 -NR
Ubogper-0.67 SHGChorth | Uoper-0.67 SHGCorth Uoper-1.27 SHGCporth
-0.64 -0.64 -NR |
40.1-50.0 Ufixea-0.46 | SHGCyy; Utixea-0.46 | SHGCyy Ufixea=0.98 | SHGCy)
-0.36 -0.36 -NR
Uoper-0.47 SHGChorth | Uoper-0.47 SHGCorth Ubpper-1.02 SHGChorth
-0.64 -0.64 -NR
Skylight, Percent of Roof
0-2.0 Ua-0.69 SHGC Ua-0.69 SHGCan Uan-1.36 SHGC,
-0.68 -0.64 -NR
Greater than | Ugy-0.69 SHGCyy Uan-0.69 SHGC,y Uan-1.36 SHGC,
2.0t0 5.0 -0.64 -0.64 -NR

* "To footing" means to the top of the footing if the insulation is on the exterior, or to the top of the slab if the
insulation is on the interior.




Overview — Std 90.1 Building
Envelope Requirements- Section 5

Section 5 MN amendments:

5.6.2 COMCHECK OPTION:
Deemed to comply until August 2009
NO LONGER DIRECTLY APPLICABLE



Overview — Std 90.1 Building
Envelope Requirements- Section 5

Section 5 MN amendments:

5.8.1.5- Substantial Contact

Mainly addresses insulation permanently
Installed and in contact with either the air
barrier materials .......... Etc.



Envelope Compliance

Building System Compliance Options
fesCHoL)
Opon
HVAC Mandafoifias - Energy Code
Provisions T gy
(required for most Option Compllance
SWH compliance options)
Power
Lighting




Overview — Std 90.1 Building
Envelope Requirements- Section 5

Compliance paperwork:
1. Can be found at www.dli.mn.gov
2. Specifically at:
http://www.ashrae.org/technology/page/97
(Look for 90.1-2004 paperwork)
—— 3. MN Bookstore: 651-297-3000:

(Cost of Standard 90.1-2004 and Users Manual is
$203.00 + tax)




Overview — Std 90.1 Building
Envelope Requirements- Section 5

Compliance paperwork:

Mandatory paperwork (Part |) filled out for all Methods of
Compliance

Upcoming Part |l paperwork = Prescriptive Option compliance

Trade-Off Option = EnvStd Program
EnvStd Program strongly recommended for compliance

EnvStd not part of Standard — only the procedure

This allows new features to be added to the program as long as
they used Appendix C procedures.

Energy Cost Budget Method-Section 11
Programs: Energy Star and LEED perform better



Overview — Std 90.1 Building
Envelope Requirements- Section 5

Compliance paperwork:
Section 5 :
-Compliance Forms instructions
How to fill out forms
-Forms themselves
Part
Part Il, page 1- Prescriptive Option
Part |l, page 2-




Compliance forms are provided 1n the
Usetr’s Manual to assist in understanding:
and documenting compliance with the
building envelope requirements. Copies of
the forms are provided both in printed
and electronic form. Modifiable electronic
versions are included on the CID
distributed with the Manual, and also
availlable for dowmnload from the ASHRATFE

~wvebsite.

The building envelope forms are
organized in two paxrts and on three pages.
Part I should be used with all mmethods of
compliance. Part IT should be used only
~with the Prescriptve Building Envelope
Optuon and should be completed
separately for each space-conditioning
category in the building.

B Part T has header informatdon and a
Mandatory Provisions checlklist. "1 his page
should be filled out for all compliance
methods, since the mandatory features
apply to all compliance methods.

=M Part JI, Pacge 1 has headexr
informatdon that must be completed for
each space-conditoning category and a
schedule of constructions for opaque
surfaces. The schedule is a simple listing

O~

Compliance
Form
instruction

of each unique construction type in the

building. For each itern in the lst, you
indicate the class of construction, the
source of U-factor data, the proposed and
criteria U-factor or R-value. Optonally,



nce Documentati

Project Name:

Project Address:

Date:

Designer of Record:

Telephone:

Contact Person:

Telephone:

City:

Climate Zone:

Criteria Table:

insulation (§ 5.4.1)

[ |

o |
Amendment
1323.0581 IE’

Insulation Materials are installed in

accordance with manufacturer’s

recommendations and in such a

manner as to achieve rated R-value of

insulation

a Exception: for metal building roofs
or metal building walls.

Loose-fill insulation is not used in attic
roof spaces when the slope of the
ceiling is more than three in twelve.

Attic eave vents have baffling to deflect
the incoming air above the surface of
the insulation.

Insulation is installed In a permanent
manner in substantial contact with the
inside surface.

Batt insulation installed in floor cavities
is supported in a permanent manner by
suppoerts no greater than 24 in. o.c.

Lighting fixtures, HVAC, and other
equipment are not be recessed in
ceilings in such a manner to affect the
insulation thickness uniess.

Exceptions:

a The recessed area is less than
one percent.

a The entire roof, wall, or floor is
covered with insulation to the full
depth required.

& | The effects of reduced insulation
are Included in calculations using
an area weighted averages.

Roof insulation is not installed cver
suspended ceiling with removable
ceiling panels.

Exterior insulation is covered with a
protective material to prevent damage.
Insulation is protected in attics and
mechanical rocoms where access is
needed.

Foundation vents do not interfere with
the insulation.

Insulation materials in ground contact
have a water absorption rate no
greater than 0.3 percent.

e.g. 5.

8.1.7

ANSIVASHRAE/IESNA Standard 90.1-2004

Mandatory Provisions Checklist

Fenestration and Doors (§ 5.4.2)

[ |

U-factors are determined in
accordance with NFRC 100. U-factors
for skylights shall be determined for a
slope of 20° above the horizontal.

Exceptions:

[ | U-factors are taken from A.8.1 for
glazed wall systems in vertical
fenesiration and/or skylights.

o U-factors are taken from A.8.2
other fenestration products.

a U-factors are taken from A.7 for
opaque doors.

[ U-factors are derived from
DASMA 1056 for garage doors.

Solar heat galin coefficient (SHGC) is
determined in accordance with NFRC
200.

Exceptions:

a SHGC is determined by
multtiplying the shading coefficient
(SC) by 0.86. Shading coefficient
is determined using a spectral
data file determined in
accordance with NFRC 300.

Q SHGC for the center of glass is
used. SHGC is determined using
a spectral data file determined in
accordance with NFRC 300.

a SHGC is taken from § A8 for
glazed wall systems in vertical
fenestration and skylights.

Q

Cargo doors and ioading dock doors
are equipped with weatherseals in
climates zones 3 through 8.

Entrance doors have vestibules.

Exceptions:

Climate zone 1 or 2

Building is less than four stories.
Doors not intended as building
entrance.

Doors open from dwelling unit(s).

Doors open from spaces smaller
than 3,000 ft=.

Bulilding has revolving doors.

Doors for vehicular movement or
material handling.

00 0c oQo

= Visible light transmittance is
determined in accordance with NFRC
200.

Air Leakage (§ 5.4.3) P

<

a The building envelope is sealed,
caulked, gasketed, and/or weather-
stripped to minimize air leakage.

o ] Air leakage through fenestration and

doors is less than 0.4 cfm/ft2 (1.0

cfm/ft? for glazed swinging entrance

doors and for revoiving doors) when
ested jin a ordance with NFR 400

See 1323.0543
(5.4.3.1)

See MN
1323.0543
(5.4.3.2)




Designers

Specify
R-values for walls,
floors, and roofs

U-factors for opaque
doors

U-factor and SHGC
for fenestration, OR

Use

Pre-calculated
assemblies from
Appendix A




Building Envelope Compliance
Documentation: Section 5

Part Il, Page 1

Opague Surfaces:

Section 3, 90.1-2004

“Opaque: all areas in the building envelope,
except fenestration and building service
openings such as vents and grilles. (See building
envelope and fenestration.)

Part Il used with Prescriptive Building
Envelope Option.

Project name, contact person and phone
should be filled out.




Part 1, Page 1

1on

vt
®
'l
c
0
£
-
Q
0
Qo

iIance

Envelope Compl

ing

uild

Project Name:

o ¢ 358
g8 &
R 5
Jlz5<e Sg55s
lz2z:: 538888
HHEH i,
g 65 Ofeodu
TE .oy,
2 22989 ¢
9 53508 ¢
5 LEx305L
£
o 100 SUERIUIZ/R0UEIdBRY UDIH Q000 010\0/00)0,0/0|0/0j0 0ol ojololoolo/ oo njolololg
_ %0 wééﬁﬁ%ooooooooooooooooooooooooooooooo
m Lo P <oooooooooooooooooooooooooooooo
e %0 =%9§§doooooooooooooooooooooooooooooo
m Lo Cc_ao.g_g.moooooooooooooocooooooooooooooo
m g mcaﬂwsgm%zoooooooooooooooooooooooooooooo
. g a E% 0.0,00[0]00|0[0[0/0]0j0[0l0l0l0]0l0|0joj0l0lololololololo
5 s g 0/0/010]0|0/0|0[0|0|0]0|0[0[0/0]0]0[0[olo[aoi0[ololololalo
w Z u%égoooooooooooooooooooooooooooooo
. | maésggéé 0/0(0|0[0|0,0|0(0|0(0|0(0]0[0|0[o[0l0ol0]ololoololdlololo
mwwm o m g zﬁﬁwoooooooooooooooooooooooooooooo
e5EL| Q| < %goooooooooooooooooooooooooooooo
mem T e SPEIg-Molog 0/0|0|0[0|0j0[0i0[0/0j0[0l0[ojolo[ololoolo[olola[o00l0l0
mew 8 1300 / polelF-poomy 0|0[0|0/0|010]0|0|0[0]0I0|0[0|0l0lolololo[ojo[ol0 0loldlao
mmmm o |3 wgﬁéwoooooooooooooooooooooooooooooo
$G5% s buipIng B oooooooooooooooooooooooooooooo
Qsoooooooooooooooooooooooooooooo
) g s §5§§<oooooooooooooooooooooooooooooo
m s S mmM%ﬁéﬂsgoooooooooooooooooooooooooooooo
mw m ¥e0 2032_oooooooooooooooooooooooooooooo
8sf
<08~
n zZOon
@ 905
>
° 3
9 E_v =
§%¢ :
8 382 5o
g cyt gt
N Zyo nz




Building Envelope Compliance
Documentation: Section 5

Part Il, Page 1

Space category —one option is checked to
Indicate category (opaque and fenestration
constructions) that follow.

A Part Il form must be completed for each
space-conditioning category in the
building.
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Building Envelope Compliance
Documentation: Section 5

Part |l, Page 1
5.5.4.4.1 (Users Manual says 5.3.2.3)exceptions:

This section indicates which fenestration
exception that is being used- IF ANY.

North-Oriented- window to wall ratio must be
calculated separately for north-oriented and other
oriented windows

Overhangs- when this exception is used the overhang
shading effect can be used to adjust the proposed
building’s SHGC.

Street Level Windows (SLW)- when this exception is
used street level windows are exempt from SHGC
criteria provided that :

SLW do not exceed 75% of gross wall area

Street level floor to floor height does not exceed 20 feet,
and

Street level fenestration is shaded by an overhang with a
projection factor of at least 0.5
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Project Name:

Surface
Area (ft%)
{optional)
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Building Envelope Compliance
Documentation: Section 5

Part Il, Page 1.

Window to Wall Ratio:

Are you taking a north-orientated exception?

If NO, then only the first column labeled Total
needs to be completed.

If YES, The North and Other columns must be
completed (Total column left blank).

Note this is only used in commercial buildings
and is not used anymore in residential
buildings built to 1322



Building Envelope Compliance
Documentation: Section 5

Part |, Page 1.

Window to Wall Ratio:

Gross Wall Area (ft"2)

Sums the gross exterior wall area for the space-
conditioning category- only exterior walls and
Includes windows and doors

Window Area (ft"2)

Sum the window area (frame and glazed area) for the
exterior walls in the space-conditioning category

Window-Wall Ratio

Divide the Window Area by the Gross Wall Area and
enter the result in the box. When using the

Prescriptive Option this ratio must be less that 0.50
(5.2.1 (a) #1).
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Building Envelope Compliance
Documentation: Section 5

Part |l, Page 1.

Skylight Roof Ratio

Only fill out IF the space-conditioning category
has skylights.
If it does, then fill In:

Gross Roof Area- Sum the gross area of all
exterior roofs for the space-conditioning category.

Skylight area- Sum the skylight area (includes aree
of frame) for the space-conditioning category.

Skylight Roof Ratio: Divide the skylight area by
the gross roof area. When using Prescriptive
Option this ratio must be less than .05 (5.2.1 (a)

#2).




Surface
Area (ft%)
{optional)

‘Part il, Page 1
Gross Roof Area (ft%):

Skylight Area:
Skylight-Roof Ratio

g
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Insulation

Criteria
R-Value,
U-Factor,
C-Factor or
F-Factor

Other (Opt.)

Insulation

Proposed
R-Value,
U-Factor,
C-Factor
or
F-Factor

1004 SOUBJT/B0UEIA}SY UDIH

North (Opt.)

Total

Opaqgue Surfaces

window-Wall Ratio
Gross Wall Area (ft%):
wWindow Area (ft%):
Window-Wall Ratio:

§ 5.5.4.4.1 Exceptions

3 North Oriented

0O Overhangs
= Street Level Windows

Project Name:
Contact Person:
Space Category
Nonresidential
Residential
Semiheated
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Building Envelope Compliance
Documentation: Section 5

Part Il, Page 1:
Opaque Surfaces

This part summarizes all opague construction types for the
space-conditioning category.
Fill in description/name of opaque surface- if

drawings/specificiations already have it then this description
should be consistent with dwgs/specs.

Class- Choose column that fits- should be only one column
filled out per class.
If Appendix A is source for U or C factor-mark column

F factors can ONLY come from Appendix A

If U and C (Appendix A) is not used, but calculated, then
construction must be significantly different from Appendix A
values.

High reflectance/Emmittance Roof- used only if roof has no attic
Proposed Value- E.G. If R value is used, fill in R-13 + R-13ci

Criteria Value- E.G. If R value is used, simply fill in R value from
criteria table 5.5.6 or 5.5.7.

Surface Area- optional —if used, group surface areas together
like roofs, north-oriented walls, etc.
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TABLE 5.5-6 Building Envelope Reqﬁirements For
Southern Minnesota Climate Zone (Zone 6)

I

swinging

: Nonresidential Residential Semiheated
Opaque Assembly | Insulation Assembly Insulation | Assembly | Insulation
Elements Max. Min. Max. Min. Max. Min.
R-Value R-Value R-Value
Roofs, Insulation
Entirely U-0.043 R-23.0ci U-0.043 R-23.0ci U-0.06 R-16.6ci
Above Deck
Metal U-0.043 R-30.0 U-0.043 R-30.0 U-0.06 R-19.0
Building
Attic and U-0.027 R-30.0 U-0.027 R-30.0 U-0.06 R-19.0
Other
Walls, Above Grade
Mass U-0.104 R-9.5 ci U-0.09 R-11.4 ci U-0.58 NR
Metal U-0.113 R-13.0 U-0.057 R-13.0 + U-0.113 R-13.0
Building R-13.0
Steel U-0.084 R-13.0ci+ |U-0.064 R-13.0 + U-0.124 R-13.0
Framed R-3.8 ci R-7.5 ci ¢
Wood U-0.089 R-13.0 U-0.064 R-13.0 + U-0.089 R-13.0
Framed and R-3.8ci
Other
Wall, Below Grade
Below- C-0.085 R-10.0 ci C-0.085 R-10.0 ci C-0.085 R-10.0ci
Grade Wall
Floors
Mass U-0.087 R-8.3 ci U-0.064 R-12.5ci U-0.322 NR
Steel Joist U-0.038 R-30.0 U-0.038 R-30.0 U-0.069 R-13.0
Wood U-0.033 R-30.0 U-0.033 R-30.0 U-.0066 R-13.0
Framed
and Other
Slab-On-Grade Floors
Unheated F-0.520 R-10.0 to F-0.520 R-~10.0 to F-0.520 R-10.0 to
footing* footing* footing*
Heated F-0.520 R-10.0 to F-0.520 R-10.0 to F-0.520 R-10.0 to
footing*® footing* footing*
Opaque Doors
Swinging U-0.700 U-0.500 U-0.700
Non- U-0.500 U-0.500 U-1.450




insulation is on the interior.

Fene- Assembly Assembly Assembly Assembly Assembly Assembly
stration Max. U Max. Max. U Max. Max. U Max.
(Fixed/ SHGC (All | (Fixed/ SHGC (A1l |(Fixed/ SHGC (All
Operable) Orientation | Operable) Orientation | Operable) Orientation
/North- /North- /North-
Oriented) Oriented) Oriented)
Vertical Glazing, Percent of Wall
0-10.0 Ufixed-0.57 SHGC i Ufixea-0.57 SHGCa Ufixed-1.22 SHGC,;
-0.49 -0.49 -NR
Uoper-0.67 SHGC horth Uoper-0.67 SHGC orth Uoper-1.27 SHGCorth
-0.49 -0.64 -NR
10.1-20.0 Ufixeda-0.57 SHGC. Ugfixed-0.57 SHGC Upfixeq-1.22 SHGC,y
-0.39 -0.39 ~-NR
Ugper-0.67 SHGChorth Uoper-0.67 SHGC horth Uoper—1.27 SHGChorn
-0.49 -0.49 -NR
20.1-30.0 Ufixea~0.57 SHGC,y Utixea-0.57 SHGC,y Upfixed-1.22 SHGC,y
-0.39 -0.39 -NR
Upper-0.67 SHGChorn Usgper-0.67 SHGChortn Woper-1.27 SHGCorin
-0.49 -0.49 -NR
30.1-40.0 Ufixed-0.57 SHGCy, Upfixea-0.57 SHGCa Upfixea-1.22 SHGC,n
-0.39 -0.39 -NR
Ugper-0.67 SHGC ,orth Ugper-0.67 SHGC 1orih Uoper-1.27 SHGC orih
-0.49 -0.49 -NR
40.1-50.0 Ufixeq-0.46 SHGC Utixea-0.46 SHGC, Utfixed-0.98 SHGC,
-0.26 -0.26 -NR
Uoper-0.47 SHGC ,orh Uopper-0.47 SHGC horth Uoper-1.02 SHGC horth
-0.47 -0.49 -NR
| Skylight, Percent of Roof
0-2.0 Ua|1-0.69 SHGcal! Ua]l'0.58 SHGCau Ua[l"] .36 SHGCau
-0.49 -0.49 -NR
Greater than | U, -0.69 SHGC, Uaan-0.58 SHGC,y Uan-1.36 SHGC,y
2.0to 5.0 -0.49 -0.39 -NR
* "To footing" means to the top of the footing if the insulation is on the exterior, or to the top of the slab if the

or the northern Minnesota climate zone is amended to read:

<Subp. 3. Table 5.5-7. ASHRAE Standard 90.1, Table 5.5-7, Building envelope requiremD

Nonresidential Residential Semiheated
Opaque Assembly Insulation Assembly Insulation Assembly Imsulation
Elements Max. Min. Max. Min. Max. Min.
R-Value R-Value R-Value

Roofs, Insulation
Entirely U-0.043 R-23.0 ci UJ-0.043 R-23.0 ci U-0.06 R-16.6 ci
Above Deck
Metal U-0.043 R-23.0 U-0.043 R-23.0 U-0.06 R-16.6
Building




Nonresidential Residential Semiheated
Opaque Assembly | Imsulation | Assembly | Insulation | Assembly | Insulation
Elements Max. Min. Max. Min. Max. Min.
R-Value R-Value R-Value
Attic and U-0.043 R-30.0 U-0.043 R-30.0 U-0.06 R-19.0
Other
Walls, Above Grade
Mass U-0.09 R-9.5¢ci U-0.08 R-13.0 + U-0.58 NR
R-13.0 ci
Metal U-0.057 R-13.0 U-0.057 R-13.0 + U-0.113 R-13.0
Building R-13.0ci
Steel U-0.064 R-13.0 + U-0.064 R-13.0 + U-0.124 R-13.0
Framed R-3.8ci R-7.5ci
Wood U-0.089 R-13.0 U-0.051 R-13.0 + U-0.089 R-13.0
Framed and R-7.5ci
Other
Wall, Below Grade
Below- C-0.085 R-10.0 ci C-0.085 R~10.0 ci C-0.085 R-10.0ci
Grade Wall
Floors
Mass U-0.087 R-8.3 ci U-0.064 R-12.5 ci U-0.137 R-4.2ci
Steel Joist |U-0.038 R-30.0 U-0.038 R-30.0 U-0.052 R-19.0
Wood U-0.033 R-30.0 U-0.033 R-30.0 U-.0066 R-13.0
Framed
and Other
Slab-On-Grade Floors
Unheated F-0.52 R-10.0 to F-0.52 R-10.0 to F-0.52 R-10.0 to
footing* footing* footing*
Heated F-0.52 R-10.0 to F-0.52 R-10.0 to F-0.52 R-10.0 to
footing* footing* footing™®

Opaque Doors
Swinging U-0.70 U-0.50 U-0.70
Non- U-0.50 U-0.50 U-145 !

swinging
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Building Envelope Compliance
Documentation: Section 5

Part I, Page 2:
Fenestration:
Used for each fenestration type- E.G. skylights vs windows

If taking overhang exception- SHGC needs to be calculated and
separate entries must be made for each window with different overhang
dimensions.

Description
Class

Source of Data: Performance data must either come from RFRC ratings
or from Appendix A

Proposed Fenestration-
Area- should include frame and glazing area
U-Factor and SHGC — use either NFRC or Table A8.1A or A8.2
Overhang- check only if overhang shades the window

Projection Factor and Overhang Multiplier- used only if overhang shades
window (Projection factor is calculated, overhang multiplier seen in 90.1-
2004 table 5.5.4.4.1)

Adjusted SHGC- Multiply SHGC of unshaded window by overhang
multiplier.
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Building Envelope Compliance
Documentation: Section 5

Part Il, Page 2:
Fenestration:
Used for each fenestration type- E.G. skylights vs windows

If taking overhang exception- SHGC needs to be calculated and separate entries
must be made for each window with different overhang dimensions.

Description
Class

Source of Data: Performance data must either come from RFRC ratings or from
Appendix A

Proposed Fenestration-
Area- should include frame and glazing area
U-Factor and SHGC — use either NFRC or Table A8.1A or A8.2
Overhang- check only if overhang shades the window
Projection Factor and Overhang Multiplier- used only if overhang shades window
Adjusted SHGC- Multiply SHGC of unshaded window by overhang multiplier.

Criteria (data taken from Table 5.5.6 or 5.5.7 in MN):

U-Factor and SHGC depends on window-wall ratio for windows and skylights.
Check for north-oriented window.
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Building Envelope Compliance
Documentation: Section 5

Part |l, Page 2:

Fenestration:

The proposed fenestration value is compared to the
Criteria value for compliance.

E.G. #1: If the U- factor proposed is = .52 and the criteria
U-factor is .57 (table 5.5.6 or 5.5.7) does that U factor
comply?

E.G. #2: If the proposed SHGC is .55 and the criteria
SHGC is .39, does the SHGC comply?

Design alternatives:

Put in an overhang: determine projection factor (table
5.5.4.4.1) in the .4 to .5 range so that the overhang
multiplier is .67. Then .67 x .55 = .37. Now the .37 is less
than the criteria of .39




Closing thoughts

Please fill out evaluations and place them
on the table near your certificates as you

leave.

Thanks for coming.

Don and | will be around if you have
comments or questions

Have a great day



