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The 2012 IECC or the AHHREA Standard 90.1-
2010

An introduction to the Basics

and the Key Differences.

Comparing the 2012 IECC to
ASHRAE Standard 90.1-2010
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Status of Code Adoption: Commercial

Overview of the currently adopted commercial energy
code in each state

[ ] American Samoa
[ Guam

[ ]N. Mariana lslands
[ | Puerte Rico ™
[0S, Virgin 1slands

-

ASHRAE 80,1-2013/2015 IECC, ASHRAE 90,1 - 201002012 IECC, ASHRAE 90,1 - 200772008 IECC,
eguivalant, of moa anergy efficant afuivalent, or mena anengy efficant equivalent, or mosa anergy efficiant

Oider or ess energy effcient Ihan ASHRAE 30,1 - 200772008 [EGC, or no statewics cods,

* Adopled new Code 1o be effective at a later date As of May 2015
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Climate Zones

* Three separate moisture regimes overlay the eight climate
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Boroughs in Zone 8:

Bethel
Dellingham
Fairbanks N. Star

Nome
North Slope

All of Alaska in Zone 7
except for the following

Northwest Arctic

Warm-Humid
Below White Line

Southeast Fairbanks
Wade Hampton
Yukon-Koyukuk

Zone 1 includes
Hawaii, Guam,
Puerto Rico, 1
and the Virgin Islands
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Definition of a Residential

* 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.
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Definition of a Residential

Building
. e51dentlal bulldln s (IECC): Includes detached*r-a,

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.

* 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.
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Example

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

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

* 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
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Definition of a Commercial

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

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

 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

13



ASHREA Section 5 - 5.5.1

TABLE 5.5-6 Building Envelope Requirements For Climate Zone 6

Monresidential Residential Semiheated
Opaque Elements Assembly  Insulation Assembly  Insulation Assembly Insulation
Ifaximum Idin. R-Value haximum Iin. R-Value IMaximum Idin. R-Value
Roofs
Insulation Entirely above Deck  1U.0.048 R-20.2¢.i. J.2.04 R-20.0¢.i. -0.083 R.1g
Ifetal Evildings U-0.048 R-13.0+R-18.0  U-0.048  R130+RA180 U-0.072 R

fahlm mm sl Male = 10 A AAY =S 20 A 1l A A" 5 A0 A I A A/

llass U-0.0g4 R-12.5c.i U-0.087 R-14.5¢.i U-0.137 R-4.2¢c.i

Steel-Joist U-2.038 R-30.0 U-0.03 R-38.0 U.0.082 R-18.0

Mood-Framed and Other U-0.033 R-30.0 -0.033 R-30.0 U.2.081 R-18.0
Slab-On-Grade Floors

Unheated NeR-ie R-1Cfor24in. F-0.820 R-15for24in. F-0.730 MR

Heated F.0.880 R-18for24in, F.0.588 R-2Cfor 48 in. F-1.020 R-7.6for12in,
Opaque Doors

Swinging U-0.700 U-0.600 U-0.700

Nonswinging U-0.600 U-0.800 J-1.450

Reference Table 5.5-6
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Determining energy use by

* 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.

* 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
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Determining energy use by

* 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
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Arrangement and format of the 2012
IECC

* [ECC 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

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

e The section has been revised for i S ASHRAEIESHA S .1 2001
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 Direclors,
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 o 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 Slandards. The latest edition of
an ASHRAE Standard may be purchased from the ASHRAE Web sile (www.ashrae.org) of from ASHRAE
Customer Service, 1791 Tullie Circle, NE, Atlanta, GA 30328-2305. E-mail: orders@ashrae.org. Fax: 404-
321-5478. Telephone: 404-836-8400 (woridwide), or toll 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.

Jointdy sponsored by

ﬁ Nluminating

ENGINEERING SOCIETY'

P

Tlurenating Engrmering Socsety of North Amerca
wwwiesna org oo

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

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

ANUAKL

ANSYASMAAETES Standard 50,1 2010
i AP AL SHA T 30113007
e AR AL A0S At Renid 5 Ayt

Energy Standard

for Buildings

Except Low-Rise
Residential Buildings

I-F Editien

e it i e B By o ASPUAR S G, o S B o8 s i 3 et
Drm e, JURy S oy

o
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Which choice will they make?

2012 IECC 2010 ASHRAE Standard 90.1

AMSVASHRAETES Standard #0.1.3010
h—a-mwmqu-\mm o
B Rttt Randed o5 g 0

Energy Standard

for Buildings

Except Low-Rise
Residential Buildings

I-P Edition

o Bigpmtis F o mpprmel i by e REEPUR i Esin o WAL B o Bt i W it
e Y o
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Which commercial code did they

use for their Buildin g

« 2012 IECC chapters CE1-CE5:

* Prescriptive approach, or;
* Performance approach

ANSLA 1ES Standard 90.1.2010

SHRAL
s AL SHA a9 1 300
i RSAHAL A% RSty bacad A

« ASHREA Standard 90.1-2010 e

Except Low-Rise
Residential Bulldmgs

||||||||||

PSD V% Mun @
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Highlighting the Key differences

IECC §C402 90.1§ 5
IECC §C403 90.1 § 6
= 'éewice Water 3 =
| Heating IECC §C404 _ 5
@2 : ??Eilgg i
— 5
Electrical/Lighting | | IECC §C405 E—
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Ao AEEIA Sy w01 2081

Choose a Commercial Path i%ﬂ%

“All-In!”
2012 1IECC
1. Scope & Administration 1. Purpose
2. Definitions 2. Scope
. 3. Definitions & Abbreviations

3. General Requirements . _
0 o 4. Administration & Enforcement

403) MECH >

404) SWH 7. SWH

405) LTG 8. PWR

406) HIGH EFF MEASURES 9. LTG

407) PERFORMANCE 10. EQUIPMENT

7 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

BUILDING
ENVELOPE

¥

MECHANICAL

'

SERVICE WATER
HEATING

'

LIGHTING

TOTAL BUILDING PRESCRIPTIVE ENERGY COST
PERFORMANCE o BUDGET
BUILDING
ENVELOPE ¥
l MECHANICAL
SERVICE WATER
HEATING L 2
l POWER
LIGHTING —
OTHER
EQUIPMENT

!

PLAN REVIEW

'

CONSTRUCTION

'

INSPECTION

'

COMMISSIONING

'

I CERTIFICATE OF OCCUPANCY
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Commercial Energy Code

Compliance Process
2012 IECC vs. ASHRAE 90.1-2010
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A PATH
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Commercial Energy Code

Compliance Process
2012 IECC vs. ASHRAE 90.1-2010
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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 T BUDGET
BUILDING
BUILDING ENVELOPE ¥
ENVE‘VLOPE [ MECHANICAL
MECHANICAL SERVICE WATER
- HEATING ¥
SERVICE WATER [ FOWER
HEATING
Y LIGHTING ——
LIGHTING OTHER
I EQUIPMENT
!
| 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
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Commercial Energy Code
Compliance Process

2012 IECC vs. ASHRAE 90.1-2010

PRESCRIPTIVE

CHOOSE

BUILDING
ENVELOPE

. 2

MECHANICAL

'

SERVICE WATER
HEATING

'

LIGHTING

A PATH
TOTAL BUILDING PRESCRIPTIVE ENERGY COST
PERFORMANCE — BUDGET
BUILDING
ENVELOPE y
r— MECHANICAL
SERVICE WATER
HEATING ¥
17 POWER
LIGHTING —
OTHER
EQUIPMENT
!
| PLAN REVIEW |
¥
| CONSTRUCTION |
'
| INSPECTION |
¥
I |
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'
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Commercial Energy Code

Compliance Process

2012 IECC vs. ASHRAE 90.1-2010

CHOOSE

PRESCRIPTIVE

A PATH

IECC

BUILDING
ENVELOPE
1

MECHANICAL

¥

SERVICE WATER
HEATING

'

LIGHTING

TOTAL BUILDING PRESCRIPTIVE ENERGY COST
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Commercial Energy Code

Compliance Process

2012 IECC vs. ASHRAE 90.1-2010

PRESCRIPTIVE

IECC

BUILDING
ENVELOPE

¥
MECHANICAL

4
SERVICE WATER
HEATING

LIGHTING
I

CHOOSE
A PATH
TOTAL BUILDING PRESCRIPTIVE ENERGY COST
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BUILDING
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!

PLAN REVIEW

'

CONSTRUCTION

'
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'
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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 J’_n BUDGET
BUILDING
BUILDING ENVELOPE L 4
ENVE"'-OPE l MECHANICAL
MECHANICAL SERVICE WATER
- HEATING ¥
SERVICE WATER [ POWER
HEATING y
v LIGHTING -8
LIGHTING OTHER
| EQUIPMENT
v
| PLAN REVIEW |
v
| CONSTRUCTION |
v
| INSPECTION |
¥
| COMMISSIONING |
v

| CERTIFICATE OF OCCUPANCY |
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Commercial Energy Code
Compliance Process

2012 IECC vs. ASHRAE 90.1-2010

PRESCRIPTIVE

TOTAL BUILDING
PERFORMANCE

CHOOSE
A PATH

BUILDING
ENVELOPE

¥

MECHANICAL

'

SERVICE WATER
HEATING

'

LIGHTING

PRESCRIPTIVE ENERGY COST
o BUDGET
BUILDING
ENVELOPE ¥

MECHANICAL

T

SERVICE WATER
HEATING v
[ POWER
LIGHTING v
OTHER
EQUIPMENT
!
| PLAN REVIEW |
¥
| CONSTRUCTION |
'
| INSPECTION |
¥
I |

COMMISSIONING

'

| CERTIFICATE OF OCCUPANCY |

Construction Codes and Licensing Division

34



Commercial Energy Code

Compliance Process
2012 IECC vs. ASHRAE 90.1-2010

CHOOSE
A PATH
PRESCRIPTIVE TOTAL BUILDING PRESCRIPTIVE ENERGY COST
PERFORMANCE e BUDGET
BUILDING
BUILDING ENVELOPE ¥
ENVE‘VLOPE I MECHANICAL
MECHANICAL SERVICE WATER
- HEATING ¥
SERVICE WATER FOWER
HEATING
¥ LIGHTING —y
LIGHTING OTHER
I EQUIPMENT
v
PLAN REVIEW
v
| 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 Fo— BUDGET
BUILDING
BUILDING ENVELOPE ¥
ENVEJ-OPE — MECHANICAL
MECHANICAL SERVICE WATER
T HEATING 2
SERVICE WATER POWER
HEATING
y LIGHTING ——
LIGHTING OTHER
I EQUIPMENT
:
| PLAN REVIEW |
3
CONSTRUCTION I
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v
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v
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Commercial Energy Code

Compliance Process
2012 IECC vs. ASHRAE 90.1-2010

CHOOSE

A PATH

| CONSTRUCTION |
[

INSPECTION l

| COMMISSIONING |
v
| CERTIFICATE OF OCCUPANCY |

PRESCRIPTIVE TOTAL BUILDING PRESCRIPTIVE ENERGY COST
PERFORMANCE ‘—I BUDGET
BUILDING
BUILDING ENVELOPE 2
ENVEJ-OPE 17 MECHANICAL
MECHANICAL SERVICE WATER
- HEATING 2
SERVICE WATER POWER
HEATING
y LIGHTING —
LIGHTING OTHER
I EQUIPMENT
v
| PLAN REVIEW |
v
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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 J’_n BUDGET
BUILDING
BUILDING ENVELOPE L 4
ENVE"'-OPE l MECHANICAL
MECHANICAL SERVICE WATER
- HEATING ¥
SERVICE WATER [ POWER
HEATING
Y LIGHTING —
LIGHTING OTHER
I EQUIPMENT
v
| PLAN REVIEW |
v
| CONSTRUCTION |
v
| INSPECTION |
[__commissionine

| 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 ¥
ENVEJ-OPE — MECHANICAL
MECHANICAL SERVICE WATER
T HEATING 2
SERVICE WATER POWER
HEATING
y LIGHTING ——
LIGHTING OTHER
I EQUIPMENT
:
| PLAN REVIEW |
v
| CONSTRUCTION |
v
| INSPECTION |
v
| COMMISSIONING |
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Compliance Options - IECC

2012 IECC 2012 IECC
n ® 90.1-2010 ﬂ © C402 - Envelope O €407 - Total Building
© C403 - Mechanical . Performance
© C405 - Lighting © C403.2 - Provisions
OR applicable to all
© COMcheck™ mechanical systems
AND O C404 - SWH
© Pick One: O Lighting Mandatory
' C406.2 — Eff. HVAC Sections
Pe:‘;"“a"“ C405.2, C405.3, C405.4
C405.6, C405.7
‘ C406.3 — Eff. Lighting Systems
O Energy cost to be < 85%
or 7
'l C406.4 — On-site Renewable Of Reference BU|Id|ng
Energy
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Compliance Options - 90.1-2010

90.1-2010 90.1-2010
n ® 2012 IECC E ® 55.Envelope n ® § 11 - Energy Cost Budget
AD ® § 6 - Mechanical D ®854-AirLeakage
UR e57-swH UR

® 5 6.4 - Provisions applicable

® §38-Power to all mechanical systems
® §9-Lighting ® §7.4-SWH
® § 10 - Elevators & Motors ® 58.4-Power

OR ® §9.4 -Lighting Mandatory
® COMcheck™ Provisions

OR

® § 10 - Elevators & Motors

® Energy cost of Proposed to
be < of Reference Building

® Normative Appendix ‘G’

41



As Promised,
Com-Check is back
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No Need to select a State:

A% Untitled.cck - COMcheck 4.0.0 Code: 2012 IECC ol & %]
File ‘Edit View Options Code Help
EEH K R X2 o ‘

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

Location l_l_IF.'I.tEJ:iQr_LlEI htina Method and Areas |

State |Minnesota ' Building Envelope Area T
Ernergy Code Setting |

City  Ada
Climate zone: 7 | Dupllcat&
The ‘Code'is currently setto: 2012 IECC ilding T Area D
Project Type NG |
2 The selected code will appear in the title bar and can be changed buiiding type |
'@ New Cons using the 'Code’ menu. - ¥
Compliance Options Click the ‘Lookup Your Code." bulton to determine what \~
: | code applies to your location. .
g s Click to close
. ) ] Lookup Your Code...
Air Barrier Option Z d
Project Details (optional) | || Do not display this message again.

Edit Project Details...
1 | onthe compliance certificate.

Title/Site/Permit s

Owner/Agent = < | 1]

Envelope TEBD Interior Lighting . TBD Exterior Lighting | TBD
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#1 Untitled.cck - COMcheck 4.0.0
File Edit View Options Code Help

Code: 2012 IECC

(===

Deod AR X NG

Project | Envelope | Interiorl.'lgh‘ml Exterior Lighting

ical I l!eq,uirenents|

Location
state |MipnEsat =
City  ada =

Climate zone: 7

Project Type

é Mew Construction | Addition : | Alterations

Compliance Options

Efficiency Options ;Unspeciﬁed v & Help...
Air Barrier Options ;Unspeciﬁed ¥, @ Heb..

Project Details (optional)

Edit Project Details... This mformat_lon 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

| Add l [ Delete H Duplicate I
Building Type Area Description|  Area | W/f2 Space Conditioning
1 |Click to select buiding type,  ~| Monresidential ~|

Click on the word “Code” for
dropdown window on options.

Envelope | TBD  InteriorLighting TBD | Exterior Lighting | TBD




File Edit View Options [Code Help

90.1 (2007) Standard |

Lighting | Mechanical | Requirements |

TR H & Bm
Project | T Pe_l 90.1 (2010) Standard |
g 90.1 (2013) Standard |
e | 20061ECC
sele MEOEIBS|  popece
Ci i
Y Cl—" ] 191
Climate zone: 7 |~
2014 New Yar
Project Type 2012 North Caroli
@ NewCor  Ontario
| 2014 Oregon
Compliance Options 5
2011 Puerto Rico
Efficiency Optic 2011 Vermont
Air Barrier Optil Info: Find Your Code @ Hep..,

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

l Add H Delete || Duplicate ]
Building Type Area Description| Area | W/ft2 | Space Conditioning
1 |glick to select building type, | Moriresidential |

Choose the option they said they
were using to construct the
building to.

2012 IECC or
ASHRAE 90.1-2010




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

Code: 2012 IECC

(o & ==]

DE KhBR XE &

Project | Envelope | Interior Lighting | Exterior Lighting | Mechanical I Requirements |
Location ) ) Building Envelope Area Types ‘ Interior Lighting Method and Areas | Exterior Lighting Areas
State | Minnesats x|
City  ada - | | Add l [ Delete I [ Duplicate I
Climate zone: 7 Building Type Area Description| Area | W/f2 Space Conditioning
Project Type 1 |Click to select building type, =] Monresidential ~|
é MNew Construction _ | Addition : Alterations

Compliance Options

Efficiency Options ;Unspeciﬁed w | & Help..
Air Barrier Options ;Unspeciﬁed ¥, @ Heb..

Project Details (optional)
Edit Project Details... This mformat_lon will appear
on the compliance certificate.

Title/Site/Permit

Owner/Agent

Designer/Contractor

Click on State and City

Envelope | TBD

Interior Lighting | TBD | Exterior Lighting | TBD




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

(===

Project | Envelope | Interior Lighting | Exterior Lighting

ical I l!eq,uirenents|

Location
state |MipnEsat =
City  ada =

Climate zone: 7

Project Type

é Mew Construction | Addition : | Alterations

Compliance Options

Efficiency Options Unspecified

Air Barrier Options ;Unspeciﬁed ¥, @ Heb..

Project Details (optional)

Edit Project Details... This mformat_lon 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

| Add l [ Delete H Duplicate I
Building Type Area Description|  Area | W/f2 Space Conditioning
1 |Click to select buiding type,  ~| Monresidential ~|

Click on New Construction,
Addition or Remodel

Envelope | TBD  InteriorLighting TBD | Exterior Lighting | TBD




& Untitled.cck - COMcheck 4.0.0 Code: 2012 IECC o [ =] =2 |
File Edit View Options Code Help

NoH LB XE & ‘

Project | Envelope | Interior Lighting | Exterior Lighting | Mechanical I Requirements |
Location ) ) Building Envelope Area Types ‘ Interior Lighting Method and Areas | Exterior Lighting Areas
State | Minnesats x|
City  ada - | | Add l [ Delete I [ Duplicate I
Climate zone: 7 Building Type Area Description| Area | W/f2 Space Conditioning
Project Type 1 |Click to select buiding type,  ~| Monresidential ~|
é MNew Construction | ?.' Addition : | Alterations

Compliance Options

Efficiency Options ;Unspeciﬁed v & Help...
Air Barrier Options ;Unspeciﬁed ¥, @ Heb..

ShEe \ Click on Additional energy
e features they selected as
required in IECC Section C406.

Owner/Agent

Designer/Contractor

Envelope | TBD  InteriorLighting TBD | Exterior Lighting | TBD




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

Code: 2012 IECC

(===

Deed Bl XiE &

|

Project | Envelope | Interior Lighting | Exterior Lighti Mech

i II l!eq,uire.ments|

Location
state |MipnEsat
City  ada

Climate zone: 7

Project Type

(@) New Construction () Addition () Alteratio

Compliance Options

Efficiency Options ;Unspeciﬁed w | & Help..

Air Barrier Options ;Unspeciﬁed ¥, @ Heb..

Project Details (optional)
Edit Project Details... This mformat_lon will appear
on the compliance certificate.

Title/Site/Permit

Owner/Agent

Designer/Contractor

\ \
\ Click\select' h‘]\ding bype, = Monresidential ~|

uilding Envelqf§®Area Types ‘ Interior Lighting Method and Areas | Exterior Lighting Areas

[ Na | [ velke | [ puplcate |
\

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

(i

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

Envelope | TBD  InteriorLighting TBD | Exterior Lighting | TBD




& Untitled.cck - COMcheck 4.0.0 Code: 2012 IECC o [ =] =2 |
File Edit View Options Code Help

OeH & BBl X2 & ‘

Project | Envelope | Interior Lighting | Exterior Lighting | Mechanical I Requirements |
Location ) ) Building Envelope Area Types ‘ Interior Lighting Method and Areas | Exterior Lighting Areas
State | Minnesats x|
City  ada - | | Add l [ Delete I [ Duplicate I
Climate zone: 7 Building Type Area Description| Area | W/f2 Space Conditioning
Project Type 1 |Click to select buiding type,  ~| Monresidential ~|
9 MNew Construction | ?.' Addition : | Alterations

Compliance Options

Efficiency Options ;Unspeciﬁed w | & Help..
Air Barrier Options ;Unspeciﬁed ¥, @ Heb..

Project Details (optional)

il oy Watch the bottom of the page

e for compliance percentages for
Envelope, interior lighting and
exterior lighting.

Designer/Contractor

Motes |

/ \
y i

.
N
k&\mlope TBD | Interior Lighting TBD | Exterior Lighting | TBD /

R ——




& Untitled.cck - COMcheck 4.0.0 Code: 2012 IECC o [ =] =2 |
File Edit View Options Code Help

Ded « R XE & ‘

Project | Envelope | Interior Lighting | Exterior Lighting | Mechanical I Requirements |
Location ) ) Building Envelope Area Types ‘ Interior Lighting Method and Areas | Exterior Lighting Areas
State | Minnesats x|
City  Ada - | Add I ‘ Delete I [ Duplicate I
Climate zone: 7 Building Type Area Description| Area | W/f2 Space Conditioning
Project Type 1 |Click to select building type, o~ Nonresidential |
9 MNew Construction | ?.' Addition : | Alterations

Compliance Options

Efficiency Options ;Unspeciﬁed w | & Help..
Air Barrier Options :.Unspeciﬁed ¥, @ Heb..

Project Details (optional)

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

!

Designer/Contractor

v

/ \
y i

.
N
k&\mlope TBD | Interior Lighting TBD | Exterior Lighting | TBD /

R ——




)

Key Differences

W&’Wﬁ,{(f//wﬁﬂ//»ﬁﬂ“-’” e

MINNESOTA DEPARTMENT OF

LABOR & INDUSTRY

CONSTRUCTION CODES AND LICENSING

)



Building Envelope- Walls

ASHREA e
2010

* Specific designation for
semi-heated spaces that
are less vigorous than
those for heated spaces

Construction Codes and Licensing Division 53



Building Envelope- Walls

ASHREA Standard 90.1-
2012 IECC 2010

* 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

Construction Codes and Licensing Division 54



Example

Interior/ exterior wall (or both)

Conditioned
Office

Above-Grade Walls

Warehouse

Construction Codes and Licensing Division 55



Example

Interior/ exterior wall (or both)

Conditioned
Office

Above-Grade Walls

Semi conditioned Warehouse

Construction Codes and Licensing Division 56



Building envelope- Fenestration

.......... T

ASHREA Standard 90.1-2010

e Allows up to 40% window
to wall ratio.
e Wall is defined as above or
below grade

» Allows up to 5% skylights
as roof area

Construction Codes and Licensing Division 57



Building envelope- Fenestration

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

to wall ratio. to wall ratio.
e Wall is defined as above « Wallis defined as above or
grade only below grade
» Allows up to 3% skylights * Allows up to 5% skylights
to roof ratio. to roof ratio.

Construction Codes and Licensing Division 58



Building envelope- Fenestration

B T

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

Construction Codes and Licensing Division 59



Building envelope- Fenestration

90.1-2010

2012 [ECC __ ASHREA Stan
* Allows up to 30% window

to wall ratio.

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

grade only
e Wallis defined as above or

* Allows up to 3% sKkylights below grade

to roof ratio. » 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 AHSREA does not have this
provision

Construction Codes and Licensing Division 60



Building envelope- Fenestration

2012_ IEC C,_ B ASHREA - -

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

Construction Codes and Licensing Division 61



Building envelope- Fenestration

2012 IECC 777 w __________ _

* 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

Construction Codes and Licensing Division 62



Inspection of specific items

2010

 This document is more
specific in the details and
what needs to be
inspected

Construction Codes and Licensing Division 63



Inspection of specific items

~ ASHREA Standard 9.01-
2012 1IECC 2010

* Not as many details to * This document is more
inspect specific in the details and
what needs to be
inspected

Construction Codes and Licensing Division 64



Building Envelope

Inspection of specific items

ASHREA Standard 90.1-2010

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

Construction Codes and Licensing Division 65



Building Envelope

Inspection o

ASHREA 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

Construction Codes and Licensing Division 66



Building Envelope

Inspection of specific items

ASHREA 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

Construction Codes and Licensing Division 67



Building Envelope

Inspection of specific

ASHREA 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

Construction Codes and Licensing Division 68



Building Envelope

Inspection of specific items

ASHREA 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

Construction Codes and Licensing Division 69



Building Envelope

Inspection of specific items

ASHREA 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

Construction Codes and Licensing Division 70



Building Envelope

Inspection of specific items

ASHREA 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

Construction Codes and Licensing Division 71



 Sometimes the opaque assemblies are not
consistent between the two documents even
though the climate zone remains the same.

* Here are some examples:

Construction Codes and Licensing Division 72



IECC- Roof insulation entirely above

deck

TABLE C402.2
OPAQUE THERMAL ENVELOPE REQUIREMENTS*®

CLIMATE ZONE 1 2 3 4 EXCEPT MARINE 5 AND MARINE 4 6 7 8
AIIOthuIOroupR AllOthﬂl Group R AlOlhulQloupR AlOthlean AlOthotI Group R NIOlhotl GroupR AllOthulGroupR AllOth.tI Group R
Roofs

al ﬁkﬂmly R-20ci R-20d R-20ci R-20d R-20ci R-20d R-25d R-25ci R-25d R-25ci R-30d R-30d R-35ci R-35d R-35ci R-35d
M‘L::R usmdngx 1 R-19+ R-19 + R-19+ R-19 + R-19 + R-19+ R-19 + R-19+ R-19 + R-19+ R-25 + R-25 + R-30 + R-30 + R-30+ R-30 +
g)ah);" R-11LS | R-1I1ILS | RIILS | R-IILS | R-IILS | R-1I1LS | R-IILS J R-IILS | R-IIIS | R-IILS | R-11LS | R-IILS | R-11LS | R-11LS | R-11LS | R-111LS

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

Mass R-57ci R-5.7d R-57d R-7.6c¢i R-7.6a R-95ci R-9.5d | R-1l.4ci | R-11.4d | R-133ci | R-13.3d | R-152ci | R-15.2ci | R-152d R-25ci R-25d

Metal baiklin 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+
g R-6.5ci R-6.5ci R-6.5ci R-13%ci R-6.5ci R-1%ci R-1%ci R-1%ci R-1%ci R-1%ci R-1%ci R-13ci R-13%ci R-19.5ci R-1%ci R-19.5ci

Metal framed 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 + R-13 + R-13+ R-13+
R-5ci R-5ci R-5ci R-7.5ci R-75ci R-7.5ci R-7.5ci R-7.5ci R-7.5i R-7.5ci R-7 5ci R-7.5ci R-75ci | R-156ci | R-75ci R17.5i

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+ R-13 + R-13+ R-13 + . . . . . : .

Wood fmmedand | g 3 g or | R-3.8cior | R-3.8cior | R-3.8c or | R-3 8cior | R-3.8di or | R-38cior | R-3.8cior | R-38cior | R7-3¢ior |[R-7.5ci or |R-75cior | R-7.5c or | R-75cior | R-15.6ci | R-156c
other R-20 R-20 R-20 R-20 R-20 R-20 R-20 R-20 R-20 R-20+ R-20 + R-20 + R-20+ R-20+ |orR-20+ |orR-20 +

R-3.8ci R-3.8ci R-3.8d R-3.8ci R-3.8ci R-10ci R-10d

Walls, Below Grade
Bebwgradewal’ | NR | NR | NR [ NR | NR | NR | R75%i | R-75%i | R7.5i | R7.5i | R75i | R-7.5i | R-10ci | R-10ci | R-10ci | R-12.5ci

FAoors
Mass NR NR R-63d R-8.3ci R-10ci R-10d R-10d R-10.4ci | R-10d R-12.5ci | R-12.5d | R-125ci R-15ci R-167d R-15ci R-167d
Joist/framing NR NR R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30rF R-30* R-30¢ R-30* R-30F
Slab-on-Grade Floors

T N I S R R e R e o e el e e
Heated 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-15for | R-15 for | R-15 for | R-15 for | R-20 for | R-20for | R-20 for | R-20for | R-20 for

12” below | 12” below | 12" below | 12” below | 24" below |24” below |24” below |24” below | 36" below | 36" below |36 below | 48" below |24” below | 48" below | 48" below | 48" below

Opaque Doors

Swinging U-0.61 U-061 U-0.61 U-061 U-0.61 U-0.61 U-061 U-0.61 U-037 U-0.37 U-0.37 U-0.37 U-0.37 U-037 U-0.37 U-037
Roll-up or sliding R-475 R4.75 R4.75 R475 R4.75 R-475 R4.75 R-475 R475 R4.75 R-475 R4.75 R-475 R475 R4.75 R-475

For SI: 1 inch =25.4 mm. ci =Continuous insulation. NR = No requirement.

LS = Liner System—A contin uous membmne installed below the purins and uninterrupted by framing members Uncompressed, unfaced insulation rests on top of the membrane between the purlins.
a. Assembly descriptions can be found in ANSI/ASHRAE/IESN A Appendix A.
b. Where using R-value compliance method, a thermal spacer block shall be provided, otherwise use the U-factor compliance method in Table C402.1.2.

c. R-57ciis allowed to be substituted with concrete block walls complying with ASTM C 90, ungrouted or partially grouted at 32 inches or less oncenter vertically and 48 inches or less on center horizontally,
with ungrouted cores filled with materials having a maximum ther mal conductiviy of 0.44 Btu-inh-f °F.

d. Where heated dabs are bdow grade, bdow-grade walls shall comply with the exterior insulation requirements for heated slabs.
e. Sted floor joist systerms shall be insulated to R-38.



IECC Roofs

TABLE C402.2
OPAQUE THERMAL ENVELOPE REQUIREMENTS*®

CLIMATE ZONE 1 2 3 4 EXCEPT MARINE 5 AND MARINE 4 6 7 8
moumlmoupn AllOthﬂl Group R AlOlhulGloupR AlOthc_l Group R AIOMI Group R AllOlhotl GroupR AIIOlhulGroupR AIIOth.tl Group R
Roofs
m&mhly R-20ci R-20d R-20ci R-20d R-20ci R-20d R-25d R-25ci R-25d R-25ci R-30d R-30d R-35ci R-35d R-35ci R-35d
Ma;ldbuih'ngx R-19+ R-19 + R-19+ R-19 + R-19 + R-19+ R-19 + R-19+ R-19 + R-19+ R-25 + R-25 + R-30+ R-30 + R-30+ R-30 +
gwlbcthhk);zthenml R-11LS | R-1I1ILS | RIILS | R-IILS | R-1ILS | R-11LS | R-11LS | R-11LS | R-11LS | R-11ILS | R-11LS | R-11LS | R-11LS | R-11LS | R-11LS | R-11LS
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
Mass R-57ci | R-5.7d R-57d | R7.6¢ci | R-7.6d | R-95ci | R9.5d | R-1l.4ci | R-11.4d | R-133ci | R-13.3d | R-152ci | R-15.2ci | R-152d | R-25ci R-25d
Metal buikling R-13+ R-13 + R13 + R-13 + R-13 + R-l34: R-13 + R-I34: R-13 + R-l3f R-13 + R-13 + R-l3+. R-l3+' R-l3-o: R-l3+.
R-65ci | R-6.5ci | R-6.5ci R-13ci R-6.5ci R-13ci R-13%ci R-1%ci R-13%ci R-1%ci R-13ci R-13ci R-1%¢ci | R-195ci | R-13%¢i | R-19.5ci
Metal framed R-l3f- R-13 + R- 13-.+ R-13 + R-13 + R-l3+' R-13 + R-13 + R-13 + R-13 + R-13 + R-13 + n—u+. R-13 + R-l3+' R-l3+'
R-5ci R-5ci R-5ci R-7.5ci R-75ci R-75i | R-7.5i | R-75i | R-7.5ci | R-7.5ci | R-75i | R-7.5i | R-75i | R-156¢ci | R-75ci | R17.5i
R-13+ R-13 + R-13 + R-13 + R-13 + R-13+ R-13 +
el L e B e B e e e e e e o Eel
R-38ci | R-3.8ci R-3.8d | R-38ci | R-3.8ci R-10ci R-10d
Walls, Below Grade
Bebwgralewal® | NR | NR | NR | NR | NR | NR | R75%i | R-7%i | R7.5%i | R7.5%i | R-75i | R7.5i | R-10ci | R-10ci | R-10ci | R-12.5i
Foors
Mass NR NR R-63d | R-8.3ci R-10ci R-10d R-10d | R-10.4ci | R-10d | R-125ci | R-12.5d | R-125ci | R-15ci | R-167d | R-15ci | R-167d
Joist/framing NR NR R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-3F R-30* R-F R-30* R-30F
Slab-on-Grade Floors
Y S R D N D e it il Rl el R el i
Heated 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 | R-20for | R-20 for | R-20for | R-20 for
12" below | 12” below | 12" below | 127 below | 24" below |24” below |24” below |24” below | 36" below | 36" below |36 below | 48" below |24” below | 48" below | 48" below | 48" below
Opaque Doors
Swinging U-0.61 U-061 U-0.61 U-061 U-0.61 U-0.61 U-061 U-0.61 U-037 U-0.37 U-0.37 U-0.37 U-0.37 U-037 U-0.37 U-037
Roll-up or sliding R-475 R4.75 R4.75 R475 R4.75 R475 R4.75 R-475 R475 R4.75 R-475 R4.75 R475 R4.75 R4.75 R-475

For SI: 1 inch =25.4 mm. ci =Continuous insulation. NR = No requirement.

LS = Liner System—A contin uous membmne installed below the purins and uninterrupted by framing members Uncompressed, unfaced insulation rests on top of the membrane between the purlins.
a. Assembly descriptions can be found in ANSI/ASHRAE/IESN A Appendix A.
b. Where using R-value compliance method, a thermal spacer block shall be provided, otherwise use the U-factor compliance method in Table C402.1.2.

c. R-57ciis allowed to be substituted with concrete block walls complying with ASTM C 90, ungrouted or partially grouted at 32 inches or less on center vertically and 48 inches or less on center horizontally,
with ungrouted cores filled with materials having a maximum ther mal conductiviy of 0.44 Btu-inh-f °F.

d. Where heated dabs are bdow grade, bdow-grade walls shall comply with the exterior insulation requirements for heated slabs.
e. Sted floor joist systerms shall be insulated to R-38.



ASHREA Section 5 - 5.5.1

TABLE 5.5-6 Building Envelope Requirements For Climate Zon@

Monresidential Residential Semiheated

Opaque Elements Assemily Insulation Assembly Insulation Assemily Insulation
Liaximum Ilin. R-Value kaximum Iin. R-Value llaximum Idin. R-Value

Insulation Entirely above Deck  1U.0.048 R-20.2¢.i. J.0.048 R-20.0¢.i. u-2.0e3 R-10.0¢.i.
I'etal Buildings U-2.048¢  R-13.0+R-18.0 U004  R-13.0+R-180 U-0.072 R-15.0

% adlm mm sl Mile ma “ = A~

llass U.0.084 R-12.5¢.i. U-0.057 R-14.5¢.i. U-2.137 R-4.2¢c.i.

Steel-Joist U-2.038 R-30.0 U-0.03 R-38.0 U-0.052 R-18.0

Mood-Framedand Other U.0.033 R-30.0 U-2.033 R-30.0 uU.2.081 R-18.0
Slab-On-Grade Floors

Unheated F-0.840 R-10for24in. F-C.820 R-1Sfor24in. F-0.730 MR

Heated F-0.880 R-15for24in. F.C.688 R-20for48in. F-1.020 R-7.6for12in
QpagueDoors

Swinging U-0.700 U-0.600 U-0.700

Monswinging U-0.800 U-0.600 J-1.480

75



IECC Roofs

TABLE C402.2
OPAQUE THERMAL ENVELOPE REQUIREMENTS*®

CLIMATE ZONE 1 2 3 4 EXCEPT MARINE 5 AND MARINE 4 6 7 8
moumlmoupn AllOthﬂl Group R AlOlhulGloupR AlOthc_l Group R AIOMI Group R AllOlhotl GroupR AIIOlhulGroupR AIIOth.tl Group R
Roofs
m&mhly R-20ci R-20d R-20ci R-20d R-20ci R-20d R-25d R-25ci R-25d R-25ci R-30d R-30d R-35ci R-35d R-35ci R-35d
: R-19+ R-19 + R-19+ R-19 + R-19 + R-19+ R-19 + R-19+ R-19 + R-19+ R-25 + R-25 + R-30+ R-30 + R-30+ R-30 +
gwlbcthhk);zthenml R-11LS | R-1I1ILS | RIILS | R-IILS | R-1ILS | R-11LS | R-11LS | R-11LS | R-11LS | R-11ILS | R-11LS | R-11LS | R-11LS | R-11LS | R-11LS | R-11LS
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
Mass R-57ci | R-5.7d R-57d | R7.6¢ci | R-7.6d | R-95ci | R9.5d | R-1l.4ci | R-11.4d | R-133ci | R-13.3d | R-152ci | R-15.2ci | R-152d | R-25ci R-25d
Metal buikling R-13+ R-13 + R13 + R-13 + R-13 + R-l34: R-13 + R-I34: R-13 + R-l3f R-13 + R-13 + R-l3+. R-l3+' R-l3-o: R-l3+.
R-65ci | R-6.5ci | R-6.5ci R-13ci R-6.5ci R-13ci R-13%ci R-1%ci R-13%ci R-1%ci R-13ci R-13ci R-1%¢ci | R-195ci | R-13%¢i | R-19.5ci
Metal framed R-l3f- R-13 + R- 13-.+ R-13 + R-13 + R-l3+' R-13 + R-13 + R-13 + R-13 + R-13 + R-13 + n—u+. R-13 + R-l3+' R-l3+'
R-5ci R-5ci R-5ci R-7.5ci R-75ci R-75i | R-7.5i | R-75i | R-7.5ci | R-7.5ci | R-75i | R-7.5i | R-75i | R-156¢ci | R-75ci | R17.5i
R-13+ R-13 + R-13 + R-13 + R-13 + R-13+ R-13 +
el L e B e B e e e e e e o Eel
R-38ci | R-3.8ci R-3.8d | R-38ci | R-3.8ci R-10ci R-10d
Walls, Below Grade
Bebwgralewal® | NR | NR | NR | NR | NR | NR | R75%i | R-7%i | R7.5%i | R7.5%i | R-75i | R7.5i | R-10ci | R-10ci | R-10ci | R-12.5i
Foors
Mass NR NR R-63d | R-8.3ci R-10ci R-10d R-10d | R-10.4ci | R-10d | R-125ci | R-12.5d | R-125ci | R-15ci | R-167d | R-15ci | R-167d
Joist/framing NR NR R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-3F R-30* R-F R-30* R-30F
Slab-on-Grade Floors
Y S R D N D e it il Rl el R el i
Heated 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 | R-20for | R-20 for | R-20for | R-20 for
12" below | 12” below | 12" below | 127 below | 24" below |24” below |24” below |24” below | 36" below | 36" below |36 below | 48" below |24” below | 48" below | 48" below | 48" below
Opaque Doors
Swinging U-0.61 U-061 U-0.61 U-061 U-0.61 U-0.61 U-061 U-0.61 U-037 U-0.37 U-0.37 U-0.37 U-0.37 U-037 U-0.37 U-037
Roll-up or sliding R-475 R4.75 R4.75 R475 R4.75 R475 R4.75 R-475 R475 R4.75 R-475 R4.75 R475 R4.75 R4.75 R-475

For SI: 1 inch =25.4 mm. ci =Continuous insulation. NR = No requirement.

LS = Liner System—A contin uous membmne installed below the purins and uninterrupted by framing members Uncompressed, unfaced insulation rests on top of the membrane between the purlins.
a. Assembly descriptions can be found in ANSI/ASHRAE/IESN A Appendix A.
b. Where using R-value compliance method, a thermal spacer block shall be provided, otherwise use the U-factor compliance method in Table C402.1.2.

c. R-57ciis allowed to be substituted with concrete block walls complying with ASTM C 90, ungrouted or partially grouted at 32 inches or less on center vertically and 48 inches or less on center horizontally,

with ungrouted cores filled with materials having a maximum ther mal conductiviy of 0.44 Btu-inh-f °F.
d. Where heated dabs are bdow grade, bdow-grade walls shall comply with the exterior insulation requirements for heated slabs.
e. Sted floor joist systerms shall be insulated to R-38.




ASHREA Section 5 - 5.5.1

TABLE 5.5-7 Building Envelope Requirements For Climate Zone 7
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Building envelope- Above Grade Wall

Insulation

2012_ IECC N ASHREA -

* 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
ASHREA Standard 90.

* 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

T

* 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

Construction Codes and Licensing Division 80



Building envelope- Above Grade Wall

Insulation

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

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

Construction Codes and Licensing Division 81



Building envelope- Above Grade Wall

Insulation

* 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

* 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

Construction Codes and Licensing Division



C402.2.1 - Insulating Suspended
Ceilings with Removable Ceiling

 Will not count for code
compliance

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

WWWWW
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C303.1.3 -Fenestration product

rating

Fenestration product rating:
“Label or Table” &

National Fenestration

World's Best
Window Co.

Millennium 2000+ Casement

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

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
weh site at www.nirc.org

Technical Information

Res el .32 :':n:45 :."'".58 e -3
4 31 4 60 .3

Manufecturer stipulates that these retings conform fo applicatie NFRC procedures for determining
whole product eneegy perlormance. NFRC ratings ans debermined for a fid set of environmental
condtions and specific product soes

Construction Codes and Licensing Division 85 85



Default table C 303.1.3(1)

Fenestration product

rating:
“Label or Table”
SINGLE | DOUBLE SKYLIGHT
FRAME TYPE
PANE PANE Single Doubla

Metal 1.20 0.80 2.00 130
Metal with Thermal Break | 1.10 (.65 | .0 .10
Nonmetal or Metal Clad (.95 (.35 1.75 1.05
Glazed Block (.60
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C402.3 - Fenestration
Prescriptive Compliance

TABLE C402.2
OPAQUE THERMAL ENVELOPE REQUIREMENTS®
| 1 2 3 | 4 EXCEPT MARINE | 5 AND MARINE 4 2
CLIMATE ZONE | : | : | ; ] ; ] ; ;
Opaque Doors
winging ) U061 1-0.61 L-0.61 U-0.61 U-0.61 L-0.61 -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 RATS R-4.75 R-4.75 R-475 R-4.75 R-4.75 R-4.75
‘or 51: 1 inch = 254 mm.  cf = Continuous insulation. NR - No requirement.

TABLE C402.3
BUILDING ENVELOPE REQUIREMENTS: FENESTRATION

CLIMATE ZONE | 1 | 2 | 3 | 4 EXCEPT MARINE | 5 AND MARINE 4 | B | 7 | [}
Vertical fenestration
U-factor
Fixed fenestration 0.50 0.50 0.46 (.38 0.38 0.36 0.29 0.249
Operable fenestration (.65 0.65 (.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 0.7 0.77
SHGC
SHGC 0.25 0.25 0.25 0.40 (.40 0.40 0.45 0.45
Skylights
[-factor 0.75 (.65 0.55 {1.50 0.50 0.50 (.50 0.50
SHGC 0.35 0.35 0.35 0.40 0.40 0.40 NR MNE

NR - No requirement.

TABLE C402.3.3.1
SHGC ADJUSTMENT MULTIPLIERS

ORIENTED WITHIN 45 ALL OTHER
PROJECTION FACTOR | hrepPEs OF TRUE NORTH | ORIENTATION
D.2<PF <05 B 1.2

PEF<0.5 1.2 1.6




C402.3 - Fenestration
Prescriptive Compliance

TABLE C402.2

OPAQUE THERMAL ENVELOPE REQUIREMENTS

e | 1 2 . 3 | 4 EXCEPT MARINE | 5 AND MARINE 4 | 6
Opaque Doors
Swinging U-0.61 -0.61 U-0.61 Li-0.61 U-0.61 U-0.61 [J-0.61 U-061 U-0.37 U-0.37 u-n3y U037
Roll-up or sliding R-4.75 R-4.75 R-4.75 R-4.75 R-A.75 R475 R-4.75 R-4.75 R AT R-4.75 R-4.75 R-4.75
For 5I: 1 inch = 254 mm. cf = Continuous insulation. NR - No requirement.
TABLE C402.3
BUILDING ENVELOPE REQUIREMENTS: FENESTRATION
CLIMATE ZONE | 1 | 2 | 3 | 4 EXCEPT MARINE | 5 AND MARINE 4 | B | 7 | 8
Vertical fenastration
[“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 0.83 037 077 077 077 077 0.77
Slilﬁ._l
| sHcC | | 025 0.25 0.25 0.40 | odf | o040 | 045 [ (45
| | | Skylights
U-factor 0.75 0.65 0.55 0.50 0.50 0.50 0.50 0.50
SHGC 0.35 0.3 0.35 (.40 0.40 0.40 NR NE
NR - No requirement.
TABLE C402.3.3.1
SHGC ADJUSTMENT MULTIPLIERS
PROJECTION ACTOR | o SR P IRUE N atm | GMETATION

PEF<0.5

0.2<PF <0.5

1.1

1.2




C402.3 - Fenestration
Prescriptive Compliance

TABLE C402.2
OPAQUE THERMAL ENVELOPE REQUIREMENTS

e | 1 z :!. | 4EICEP‘II' MARINE | 5 AND MIARINE 4 . ili
Opaque Doors
Swinging U-0.61 U-0.61 U-0.61 Li-0.61 U-0.61 U-0.61 [J-0.61 U-061 U-0.37 U-0.37 u-n3y U037
Roll-up or sliding R-4.75 R-4.75 R-4.75 R-4.75 R-A.75 R475 R-4.75 R-4.75 R AT R-4.75 R-4.75 R-4.75
For 5I: 1 inch = 254 mm. cf = Continuous insulation. NR - No requirement.
TABLE C402.3
BUILDING ENVELOPE REQUIREMENTS: FENESTRATION
CLIMATE ZONE | 1 | 2 | 3 | 4 EXCEPT MARINE | 5 AND MARINE 4| B | 7 | [}
Vertical fenestration
U-factor
Fixed fenestration 0.50 0.50 0.46 (.38 0.38 0.36 0.29 0.29
Operable fenestration 0.65 0.65 .60 0.45 0.45 0.43 0.37 0.37
Entrance doors 1.10 0.83 0.77 077 077 0.77 077 0.77
SHGC
SHGC 0.25 0.256 0.25 0.40
Skylights
U-factor 0.75 0.65 0.55 (.50
SHGC 0.35 0.3 0.35 0.40

NR - No requirement.

TABLE C402.3.3.1
SHGC ADJUSTMENT MULTIPLIERS

PEF<0.5

PROJECTION FACTOR

ORIENTED WITHIM 45
DEGREES OF TRUE NORTH

1.2




C402.3 - Fenestration
Prescriptive Compliance

TABLE C402.2
OPAQUE THERMAL ENVELOPE REQUIREMENTS

3

| 4 EXCEPT MARINE | 5 AND MARINE 4

CLIMATE ZONE |
Opaque Doors
Swinging U-0.61 J-0.61 U-0.61 U-0.61 U-0.61 U061 061 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 RA4.T5 R 475 R-4.75 RA4.T75 R 475 R-4.75 R-4.75 R-4.75
For 5I: 1 inch = 254 mm. cf = Continuous insulation. NR - No requirement.
TABLE C402.3
BUILDING ENVELOPE REQUIREMENTS: FENESTRATION
CLIMATE ZONE | 1 | 2 | 3 | 4 EXCEPT MARINE | 5 AND MARINE 4 | B | 7 | 8
Vertical fenastration
[“factor
Fived fenestration 0.50 0.50 0.46 0.38 0.38 0.36 0.29 0.29
(Jperable fenestration 0.65 0.65 (.60 0.45 0.45 0.43 0.37 0.37
Entrance doors 1.10 0.83 0.77 077 0.77 0.77 0.7 0.77
SHGC
SHGC 0.25 0.25 0.25 0.40
Skylights
[-factor 0.75 .65 0.55 .50
SHGC 0.35 0.3 0.35 (.40
NR - No requirement.
TABLE C402.3.3.1
ik b it e Current SHGC requirement = 0.40 (or) 0.45
PROJECTION FACTOR | peGREES GF TRUE NORTH | ORIENTIMION a ' '

PEF<0.5

1.2

South-Facing Fenestration (PF = 0.33) (2/6)




C402.3 - Fenestration
Prescriptive Compliance

TABLE C402.2
OPAQUE THERMAL ENVELOPE REQUIREMENTS®
1 2 3 | 4 EXCEPT MARINE | 5 AND MARINE 4 [
CLIMATE ZONE | ; | ; | . | : | : | :
Opaque Doors
Swinging U-0.61 U-0.61 -0.61 L-0.61 U-0.61 U061 [-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-A.T5 RA75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75 R-4.75
For 5I: 1 inch = 254 mm. cf = Continuous insulation. NR - No requirement.
TABLE C402.3
BUILDING ENVELOPE REQUIREMENTS: FENESTRATION
CLIMATE 7ONE | 1 | Fl | i | 4 EXCEPT MARINE | 5 AND MARINE 4| 6 | 7 | 8
Vertical fenestration
U-factor
Fixed fenestration 0.50 0.50 0.46 (.38 0.38 0.36 0.29 0.20
Operable fenestration .65 0.65 0.60 (.45 0.45 0.43 0.37 0.37
Entrance doors 1.10 0.83 037 0.77 077 0.77 077 0.77
SHGC
SHGC 0.25 0.25 .25 0.40
Skylights
U-factor 0.75 (.65 0.55 (.50
SHGC 0.35 0.3 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 WITHIM 45
DEGREES OF TRUE NORTH

PROJECTION FACTOR

1.2

PEF<0.5




Vestibules

Exterior Doors

IECC \

Conditioned _
Space > 3000 FT?2
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Vestibules

Exterior Doors

ASH REA \

Conditioned _
Space > 3000 FT?2
1000
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Space and storage area.

Do I keep a door or an opening?

e "”"S‘el‘f”""" WTBMSIné@D OWMOMMFEMW

s

Ve ule
s

Exterior Doors

Space
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Space and storage area.

Do I keep a door or an opening?

s

Ve ule
s

Exterior Doors

Conditioned <>\,9

Space

/1
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IECC/ ASHRAE Sections we have

not dlscussed toda

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

e System controls

* Power (includes) » System designs

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