Connecticut

SIGNIFICANT 2012 IECC
RESIDENTIAL CHANGES



Today's
Presentation

An overview of the significant code change
proposals recommended for the 2012 Edition
of the ICC Residential Energy Code;
published Errata; CT proposed Amendments
and deletions; and RESCheck support

Detailed information is available at:
http://www.iccsafe.org/cs/codes/Pages/09-
10cycle.aspx

Original proposals, Committee recommendations,
public comments and final approved changes can be
found at the website for every specific proposal
brought before the ICC membership and considered
for inclusion in the 2012 I-Codes.




Errata Central

http://www.iccsafe.org/errata-central

M IECC 2012 had 18 changes
between the first printing
and third printing

M 6 changes are in Residential


http://www.iccsafe.org/errata-central
http://www.iccsafe.org/errata-central
http://www.iccsafe.org/errata-central
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DEFINING THE CODES

“Say what you mean;

Mean what you say.”



WORDS/TERMS ARE A PROBLEMS

We’re not the only game in town creating definitions

" Legal " ENCARTA dictionary
v'Federal Law (FEMA/ADA) o oyvrqrp
v Legislative _ ’
v Courts: BLACK’S Law Roget’s Thesaurus

. v
" Medical (hazards) Synonyms / antonyms

" Scientific (Equations/symbols)
® OTHER CODES

® Construction STANDARDS

® Education, marketing, etc.

" Local Zoning




ABBREVIATIONS, ACRONYMS, SYMBOLS

IECC Definitions has 9; 90.1-3.3 has 74

Where to find them Who's your audience?
" |CC hardly defines any e Construction Industry
‘/Chapter 35 Standards hElpS e (Clients / Developers

® ASHRAE does  Administrators
v" ASHRAE 3.3 & Chapter 12

" Just GOOGLE it (?)

e General Public



Relationship Between IRC & IECC

v |IECC addresses only energy
v'IECC addresses residential and commercial;

vIRC addresses all R-3 Residential topics (structural,
plumbing, etc.),

= Allows builder to carry only one code book
» Chapter 11 covers energy efficiency
v IRC addresses subsets of residential;
detached one- and two-family dwellings

townhouses 3 stories or fewer

v'2012 consolidates Residential Provisions with
IRC energy Chapter 11 (actually a change
to the IRC, not the IECC)



HOW DOES MY PROJECT NEED TO COMPLY?

IECC IRC

R-2/R-3/R-4 - three stories  One- and two-family
or less in height dwellings




IECC 2012 CHANGES [RE]

Six Principal Areas
*R101 Administration
*R202 Definitions

*R402 Thermal Envelope
*R403 Mechanical/SWH
*R404 Power & Lighting

®R405 Performance Alternative

http://www.energycodes.gov/events/energycodes/documents/
ecodes11/EC2011_2012iecc_residential_update.pfd 11



FINDING THE CERTIFICATE - R101.3

® U- & SHGC factors (*)

[ | 1 _ REScheck Software Version 4.2.0
IﬂSUlatlon R Values |:; | Compliance Certificate

®" Envelope air leakage

® Duct leakage

22 ol

‘Celling 1: Flat Celing or SoEs0r TrUES 22
‘Celling - Flat Celing or SoE50r TRUES

Wall 1: Wood Frame, 16702~ 1847 13 0 a2
Coar 1: Glass B4 0.500 34
‘Window 1 inyl Frame, Double Pans with Low-E 0450 a2

" Equipment types / efficiencies mime ERR

Fioor 2: ARWood JoishTruss, Over Outslde Alr

EEE E

¢
!
f
:
¥

1040 Consiruction.

Projeect Title: Morn Meadaws Development Report oate: 0211003
Page 1 of 4




C.G.S. Amendments

R103.1 Construction Documents: General

® Two sets of construction documents and other
supporting data shall be submitted to the building
official at the time of application for the building
permit. The construction documents and designs
submitted shall be prepared by a registered design
professional when required by the provisions of
Chapters 390 or 391 of the Connecticut General
Statutes



C.G.S. Amendments

R103.1 Construction Documents

® Exception: The building official may waive the
submission of construction documents and other
supporting data not required to be prepared by
a registered design professional if the work
proposed is not required by the provisions of this
code, or the building official determines that the
nature of the work applied for is such that
review of the construction documents is not
necessary to obtain compliance with this code



Construction Documents

R103.2; N1101.8* Information on Construction Documents

B Insulation materials
M R values, U factors & area weighting

M Mechanical & SWH design criteria:
types; sizes; efficiencies; controls

M Duct sealing, insulation & locations
M Duct/pipe insulation; locations

M Lighting fixtures

M Air sealing details

(2015 shows this as a list)

M 2015 R103.2.1 - Thermal Envelope




Construction Documents (cont.)

R103.2 Information on Documents (IRC-R106.1.1)

** PLUS **

M Thermal Calculations
M Air sealing details

B Fan motors

B Economizers
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C.G.S. Amendments

R103.5 Retention of Construction Documents

® One set of approved construction documents
shall be retained by the building official for a
period as set forth in the records/disposition
schedule adopted pursuant to Chapter 188 of
the Connecticut General Statutes




C.G.S. Amendments

R107.2 Schedule of Permit Fees

® The municipality shall establish a schedule of
fees for each construction document review,
building permit, certificate of approval and
certificate of occupancy. A schedule of adopted
fees shall be posted for public view.

Click here for the
Development and
Construction Permit
Fee Schedule

Effective 1/1/2016




C.G.S. Amendments

R107.2 Schedule of Permit Fees

® The municipality shall establish a schedule of
fees for each construction document review,
building permit, certificate of approval and
certificate of occupancy. A schedule of adopted
fees shall be posted for public view.

CERTIFICATE OF OCCUPANCY 1

DEPARTMENT OF BUILDING CITY OF GARDEN GROVE
HARRY R. PEIRCE, Director 11391 ACACIA

JOB ADDRESS___12631 Monarch Street PERMIT NO..048986 A

USE OF BUILDING_Office & Storage GROUP_F-2 TYPE__M-P

USE ZONE__M-P_ ApprOVED BY_Wm. K. Miller DATE_5-16-72

ZONING REMARKS__CUP-101-62

Floor load sign installed per Section 2308 Yes [] No [

Room capacity sign installed per section 3301 (1) Yes [] No XJ

The above described building has been inspected and found to comply with the provisions of the

Uniform Building Code.

ISSUED TO Soutffr;n Cal. Gas: Co. ADDRESS 8101 Rosemead, Pico Rivera
Authori_zedRBy '/:[:/[E/{f \ B T IDATE - May 17, 1972

av - ey, Princip uildjng Inspector .
ﬁoiwe! NiPost in a %}onsp cuous Place on the Premises

¢



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiuu4HIit_MAhVKWT4KHTg3AyQQjRwIBw&url=http%3A%2F%2Fwww.pixbam.com%2Fcertificate-of-occupancy%2Fcertificate-of-occupancy%2F50290&psig=AFQjCNFVvWA65BvwtY3LLnaPYQ3L0ByFTg&ust=1463504786860579

C.G.S. Amendments

R108.4 Unlawful Continuance

. .
DENVER DEVELOPMENT SERVICES fm Any person who shall continue
CITY AND COUNTY OF DENVER %

" S00w i AVENE G any work in or about the

DENVER, CO 80204
do1 ¢ {o)fex

STOP WORK structure after having been

Hac’s served with a stop work order,
s08 ADDREss .YOUR PROJECT ADDRESS except such work as that

This building has been inspected and an order to stop work issued
for the following reasons

You are in violation of Section 150.1 of the Denver Building Code H d ; d f
(comemncing wek bies ok el o by aorky person Is directed to perjorm to
all work at once. No further work will be permitted until permits are

obtained. A late fee will be required for this permit. (Section 152.2) remove a Violation Or unsafe

This Order is dated ¥ 20) /-2 /OM/)/(? Yo

remkrave sty oc. sl o oot condition, shall be liable for

&) rrecinmed perat:2s

R A . penalties in accordance with
B - section 29-254a of the
DO NOT REMOVE THIS TAG Connecticut General Statues

THE PENALTY FOR VIOLATING A STOP WORK ORDER IS A
$999.00 FINE OR 180 DAYS IN JAIL OR BOTH.
Permitting information for:
One & Two Family Dwellings: Call 720-865-2710 between8a.m. &4 p.m.

Apartments & Commercial Buildings: Call 720-865-2705 between 8 a.m.
& 11:30 p.m.

www.denvergov.org/planning




C.G.S. Amendments

R109.1 Means of Appeal

" (DEL) Board of Appeals Delete 109.1 /.2 /.3
entirely and replace with the following:

" Means of appeal shall be in accordance with
Section 113 of the 2012 International Building
Code portion of the 2015 State Building Code




CG.S. Amendments

R201.3 Terms Defined in Other Codes

" Where terms are not defined in this code and
are defined in other codes adopted as portions
of the 2015 State Building Code, such terms
shall have the meanings ascribed to them as
in those codes




Definitions and Errata

R202 Added /Amended / Not Applicable

ADD AMD
" Continuous air barrier " Residential building
" Demand recirculation water system " Skylight (R405.5.2 )* ———

" Fenestration product — site built

® Greenhouse

® Whole-house ventilation

N/A
" Entrance door* (RE12)

e — —

® Full Cutoff Luminaire



Applicable Definitions

R202; IBC 2404.2*

B Vertical Glazing < 30°
v Changes to 90.1 definition

B Sloped Glazing < 15°
v'IBC 2404.2 Safety Glazing
M Visible transmittance [VT]
v'drives SHGC
B Undefined:
v'Dynamic glazing
v'Sidelighting
v Toplighting




General Requirements (info)

R302.1 Interior Design Conditions

Interior design temperatures used for \
Load Calculations:

® Max 72° F for Heating
® Min75° F for Cooling

OUTDOOR DESIGN CONDITIONS?

http://cdo.ncdc.noaa.gov/climatenormals/clim81_supp/CLIM81_Sup_02.pdf



Vapor Retarder Class (info)

(CT ADDS R402.6.2) — 2007 IECC info - moved in 2012 IRC / IBC

IRC* / }ECC IBC*
Moisture Control Moisture Control
R202 Definitions — 202 Definitions
R318.1 (moves from R302.2.10.1) — 720 Insulation facings
R408.3 Crawl spaces — 1203.3.2 Crawl Space.4
R506.2.3 Slabs — 1405.3.1 Exterior Walls
R806.5 Attics — 1910.1 Floor Slabs

N1102.2.9 Crawl Space
M1601.4.5 Ducts
(*Was in IECC 402.5/N1102.5) (*Was in IECC 502.5)

27



Vapor Retarder

R601.3 Class Ill Requirements

New vapor retarder requirements allow the
use of a coat of vinyl paint to satisfy the
requirement in Zone 5 when:

A vapor-impermeable insulating sheathing with a
minimum value of R-5 is located outside of a 2x4 stud
wall with wall cavities insulated to R-3.4 per inch;

A vapor-impermeable insulating sheathing with a
minimum value of R-7.5 is located outside of a 2x6
stud wall with wall cavities insulated to R-3.4 per
inch;

28



Use & Occupancy - Residential

IBC 310 — Group R: CT Amendments

New terms added:

¥ Bed & Breakfast Establishment F 310.3 R-1 —hotels, motels; B&B’s
B Guest Room (transient occupancy)
B Hotel B 310.4 R-2 —apartments, dorms

(non-transient)

B 310.5 R-3 — Adult/child day care
< 5 people / < 24-hrs

B 310.6 R-4 — Residential care/
assisted living with
5 to 16 people
(excluding staff)

\\1
i lllﬂn LA

1

"-ﬂ'




Prescriptive Residential Changes

Chapter RE 4 Summary

M Increased performance : envelope, windows, skylights
M Reduced allowable air leakage: envelope & duct systems

B Increased duct tightness (reduced allowed leakage)

M Requires supply & exhaust ventilation (IRCR702.7; IBC 1405.3)

B Greater HVAC/SHW efficiencies * (commercial equipment tables)

B Mandatory Equipment Sizing based on loads ACCA S & J

M Increased H/E lighting by fixture count or by socket



Insulation and Fenestration Performance

Table R402.1.1 - by Climate Zone

TABLE R402.1.1
INSULATION AND FEMESTRATION REQUIREMENTS BY COMPONENT®
GLAFED WOooD MASS BASEMENT | SLAS® -
CLMATE | FENESTRATION| SKYLGHT. | censraanon | CELIC. | ramuewace | Ware | FLOOE | WAl | sVALUe| SACE
BHGECH™ R-VALUE R-VALUE R-VALUE & DEPTH BVALUE
1 NR 075 0.25 w 13 34 13 0 0 0
2 0,40 0.6S 0.25 1R 13 46 13 0 0 0
3 0.35 0.55 0.2s5 e 20 or 1345 813 19 s/13° 0 5/13
4 except 0.35 0.55 0.40 49 20 or 1345 813 19 10413 10,26t | 10413
Manne
5 and 0.32 0.55 NR 49 20 or 1345 13/17 e 15/19 10,2/ | 15719
Marnne 4
f 0.32 0.55 NR 49  [2045 or 13+10° 15720 kT g 15/19 1040 | 15719
7 and 8 0.32 0.55 NR 49 [2045 or 134107 19421 IEE 15/19 0,40 | 15719

For 51 | ool = 3048 mm.

R-valoes are minimams. L-factors and SHGC are maximoms. When insulation is installed in a cavity which is less than the label or design thickness of the
insulation, the installed K-valee of the insulation shall nof be less than the B-value specified in the table.

The fenestration [/-factor column excludes skylights. The SHGC column applies to all glazed fi

ad.

b.

os =om

fenestration SHOC requirements in Climate Zomes | through 3 where the SHOC for such 5t]|'|:l h
“15/1%" means B-15 continuous insulation on the inlerior of extarior of the bome or B-
be permitied to be met with B-13 cavity insalation on the interics of the basement
“1N13” means B- 10 continnous insulation on the inerior or exterior of the I:mu-e or

. E-5 shall be added to the required slab edge R-values for heated =labs. [|15u.1

Zones | through 3 for heated slabs.

. There are no SHGC requirements in the Marine Zoe.

. Basement wall insulation is not required in warm-bumid |

. 'Oy insulation sufficient to fill the framing cavity, R-19 minim
. First valwe is cavity insulation, second is coptinuous insulation or insulated siding, =0 “13+5 means R- 13 cavity insulation plas R-5 contineous insalation or

roeption: Skylighls may be excluded from glared

mofexeead 030

atl the interior of the basement wall. “15/19™ shall
tinmous insulation on the intenor or exterior of the home.

ity insulation at the interior of the basement wall.
all be the depih of the footing or 2 feet. whichever is bess in Climate

?ﬂgm Figure R301.1 and Table R301._1.
1m

insulated siding. If stractural sheathing covers 40 percent or less of the exterior, coninuous insulation B-value shall be permitted o be reduced by no mone
than R-2 in the lncations where stractural sheathing is used — to maintain a consistent total sheathing thickness.

The sacond R-value applies when moe than half the insulation is on the interior of the mass wall,




Insulation and Fenestration

Table R402.1.1 Requirements by Component — Table Note “h”

B Allows for an R-value for the continuous insulation to be reduced not
more than R-3, over not more than 40% of wall structural sheathing, to
maintain a uniform total “insulated sheathing plus c.i. thickness.”

B The minimum R-value continuous insulation must be installed over the
remainder of the entire wall.

be Installed properly to get th
ucts, Atiania, GA 1-800-241-4402

Energy Chiapter 7640, Und. Lab. Inc.® See Classification Ce
ansity. Prolsct toam Insulation from exposure to open flame

' V/Zrlum.laf-!! 1 '

‘ )75°FMean| 30 | a8 s0]
MecnGuard® CVIX/SLX

rucied Polystyrene lns-qation Board

A =,




Insulation and Fenestration

Table R402.1.1

Table R402.1.1
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT

CLIMATE FLOOR BA?“E’RALIIE_NF
ZONE R-VALUE R-VALUE
1 13 0

2 13 0
3 19 5/13f
4exc.ept 19 10/13
Marine
5 and
. 308 15/19
Marine 4 /
6 308 15/19

7and 8 388 15/19



Prescriptive Insulation Requirements

R402.2.2 Ceilings w/o Attic Spaces

" R-38 allowed for 500 ft? or
20% total insulated ceiling
area, whichever is less, in
‘cathedral’ ceilings where:

v R-49 Insulation levels
would be required

v’ Insufficient framing
cavity space to meet
tabular levels

v’ This does not apply to
‘cathedral’ trusses

Note: Reduction ONLY applies to the R-value prescriptive path, not the U-factor or Total UA alternatives
34



Ceilings with Attics

C402.3.3.1 Exception:

Insulation at full
thickness over
exterior

walls

" Ifinsulation is full height over
exterior wall top plate:

v' R-38 complies where R-49 is
required

Note: Reductions ONLY apply to the R-value prescriptive
path, not the U-factor or Total UA alternatives




Eave Baffles

R402.2.3 Bdffles for air permeable insulations in vented attics

v’ Installed adjacent to soffit and eave vents
v To maintain an opening > size of vent

v’ To extend over top and ends of attic insulation

v' May be of any solid material

insulation from
blocking ventilation




Air Barriers / Insulation - Common Walls

R202; R402.2.12 (ADD)

®" There is no requirement for an air barrier or insulation in common
walls between conditioned living spaces of adjacent dwelling units in
townhouses or two-families, unless IRC Appendix ‘K’ is adopted.

®  Multi-family dwellings
must comply with
IBC 1207.2 for
sound attenuation

37



Greenhouse

R202; R402.2.12 (ADD)

® A one-story structure, enclosing a non-habitable
space < 400sf, with glazing in excess of 50% of
the gross area of the exterior walls and roof

® Non-habitable means:
‘/Occupiable

‘/Thermally separate
or free-standing

\/Natural ventilation
‘/Can be conditioned
‘/GFCI power



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj71LWSx6rMAhXLNSYKHfOyApwQjRwIBw&url=http://www.houzz.com/photos/4083895/Greenhouse-Residential-Hartford-Green-traditional-greenhouses-other-metro&psig=AFQjCNG38jBuCB2egjGg-To7bb0Cy0yPEg&ust=1461700028276596

Sunroom

R202; R402.2.12 3 ; ,%

" A one-story str

space, with g r g'i .
the gross are@o ft f the efteno[ yalls ana
and with the aréa of windows ar '

operable to t ,QMLMJ“ a y‘ inimu
20 per cent ofith '\“"m o H?

Hl\’
: - . '.“. ;‘. 00“ ‘u 5 I
- S 50051 e - ol I : : -— ;' ')
a il L —“ - ‘

® < 350sf when.o
to interior*




Sunrooms / Greenhouses (New)

Table R402.2.12. Prescriptive envelope component criteria

BUILDING COMPONENT MINIMUM R-VALUE - CZ 5
IECC CT Amends
Opague ceiling R 24 R 19
Floor over unheated space [CT] R19 R 19
Opaque wall R 13 R 11
Slab perimeter insulation R 10 R5
Sunroom < 500sf - isolated U 0.60 U 0.50
Sunroom < 350sf — open to home U 0.32 U 0.45
>I‘;Greenhouse fenestration (2 50%) - U 0.60
Skylights U 0.70 U 0.70

v" There are no skylight amendments
for these CT amendments - cover all glazing

v" Can use RESCheck w/negative impacts



Steel-Frame Ceilings / Walls

Section R402.2.6; Table R402.2.6 Expanded Requirements

Steel-Frame Ceiling, Wall and Floor
Insulation (R-Value)

A bod Frame alue Cold-Formed Steel
Requirement Equivalent R-value?®

Steel Truss Ceilings®

R-30 R-38 or R-30 + 3 0or R-26 +5
R-38 R-49 or R-38 + 3
R-49 R-38+5

Steel Joist Ceilings®

R-30 R-38 in 2x4, or 2x6, or 2x8
R-49 any framing

R-38 R-49 2x4, or 2x6, or 2x8, or 2x10

Steel Framed Wall

R-13 R-13 + 4.2 or R-19 +2.1, or R-21 +2.8 or
R-0+9.3 or R-15+R-3.8 or R-21 + 3.1
R-13+R-3 R-0 + 11.2 or R-13 +6.1, or R-15 +5.7 or

R-19+5.0 or R-21+4.7




Fenestration U-factors — Table R402.1.1

Table R402.1.3 Occupancy Sensors

B Doors U-0.32

B \Windows U-0.32

M Skylights U-0.55

BMSHGC N/R

mV/T [CE]



Wind-Borne Debris (Info)

Section 1609 references Appendix N — CT

MUNICIPALITY - SPECIFIC STRUCTURAL DESIGN PARAMETERS
e __Wind Design Parameters
S;ﬂgﬁal Ultimate Design Wind Nominal Design Wind . : :
Ground Rccelorations Speeds;] V ult Speeds,hV asd [Wlnd-Borne Debris Reglons]
Municipality Snow (%9) (el (el Hurricane-
Load . : : y : ’ Risk Cat. Il & Risk Cat. llI Prone
Risk Risk Risk Risk Risk Risk : z
(EED St | catl | Cath | Catlilv | Cat.| | Cat il |Catniliy | RiskCatill | Occupancy | Regions
G except -2 &
Occupancy |-2 | Risk Cat. IV
Wilton 30 0.231 0.068 110 120 130 85 93 101 X
Winchester 40 | 0477 | 0.065 | 105 | 120 1250 81 93 O X
Windham 30 0.173 0.062 120 130 140 93 101 108 X
Windsor = w35 1 0179 95 D.064 11588125 [ 1358 089 |07 i 105 sl , s RXE
Windsor Locks 35 0.177 0.064 110 125 130 85 97 101 X
“Wolcottifiasaisie ! & 35 . 0.187 | 0.064 | 110 | 125 130 85 |07 101 s = X
Woodbridge 30 0.191 0.063 115 125 135 89 97 105 X
Woodbury 35 | 0194 | 0.065 | 110 | 120 130 85 | 93 101 X
Woodstock 40 0.172 0.063 120 130 140 93 101 108 X

Wind-Borne Debris Regions: Type A: Full Municipality
Type B: Within one mile of coastal mean high-water line (south of 1-95 as CT Building Code Basis)

Type C: Within one mile of coastal mean high-water line (Building Code Basis for New Haven — South of Metro North/Amtrak RXR
for points west of Quinnipiac River; South of I-95 for points east of Quinnipiac River)

Hurricane-Prone Regions: Municipalities in which Ultimate Wind Speed for Risk Category Il Buildings exceeds 115 mph.‘



Using Projection Factors

C402.3.3.1 SHGC Adjustment

M Fenestration U-factor constant;
can be averaged

M SHGC factor modified by PF

M Modifications of SHGC are
permitted by applying the
percentages in Table C402.3.3.1




Sealing Air Leakage

Table R402.4.1.1

RECESSED LIGHT
FIXTURES IN
INSULATED
CEILINGS

CHIMNEY
PENETRAT
ON

WIRING
PENETRA-
TIONS IN
PLATES AND
END STUDS

ExTErIOR— ] | B
JOINTS AT

WALL AND i e

FLOOR

SOOIV

FAN PENETRATION

PENETRATIONS
OF VENTS,
PIPING, CABLE,
AND UTILITIES.

PERIMETER
OF WINDOW
AND DOOR
FRAMES

DUCT WORK
e PENETRA'
] TIONS

IR,
N

-— DUCT WORK JOINTS
AND SEAMS

O ANANA



Air Barrier/Insulation Installation

Table R402.4.1.1 (Mandatory)

Air barrier and thermal barrier

Xk

Ceiling/attic

Walls

Windows, skylights and doors
Rim joists

Floors (including above-garage
and cantilevered floors)
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A continuous air barrier shall be installed in the building envelopd.
Xterior thern enveliope Cor I oNntinuou I parrier

Breaks or joints in the air barrier shall be sealed.
Air-permeable insulation shall not be used as a sealing material.

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

Access openings, drop down stair or knee wall doors to unconditioned attic
spaces shall be sealed.

Corners and headers shall be insulated and the junction of the foundation and
sill plate shall be sealed.

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

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

Knee walls shall be sealed.

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

Rim joists shall be insulated and include the air barrier.
Insulation shall be installed to maintain permanent contact with underside of

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

(partial table)



1998 Airtight Study - Canadian

MOISTURE MIGRATION PRIORITIES

SINGLE FAMILY - ACH Significantly more water vapor travels
. Mean Age: 20-30yr tr?rraugh a wall by air leakage than by
e Multiply # by 20 for ACH difluston

* Tight: 0.19-0.24

 Good: 0.48-0.59

e Typical: 0.96-1.18

* Leaky: 1.93-2.35 Vapor diffusion-

SiebiedlE g
* Canada: 0.11+ ACH .,

* ASHRAE 62 2 0.35 ACH

Air leakage (¥ inch hole)-
50 pints of water per
heating season

T R R SRR




Air Barrier Materials (info)

(C402.4.1.2.1) ASTM E 2178 Tested ‘Impermeable’

Thickness
(minimum)

Plywood 3/8 in.
Oriented strand board 3/8 in.
Extruded polystyrene insulation board % in.
Foil-faced urethane insulation board % in.
Closed cell spray foam minimum density of 1.5 pcf 1-1/2 in.
Open cell spray foam density between 0.4 and 1.5 pcf 4.5 in.
Exterior gypsum sheathing or interior gypsum board % in.
Cement board %in.
Built up roofing membrane Any
Modified bituminous roof membrane Any
Fully adhered single-ply roof membrane Any
A Portland cement/sand parge, stucco, or gypsum plaster 5/8in.
Cast-in-place and precast concrete Any

Sheet metal or aluminum Any



Moisture Diffusion in Materials (info)

IBC 1405.3.1 defines V/R Class Ill Materials

MATERIAL PERM RATING | VAPOR RETARDER(?)

%" GWB 38 -42 NO
TYVEK 52 NO
Latex Primer 7.0-10.0 NO
7/16” OSB (w/exterior glue)* 0.77* - 3.48 SOMETIMES
1” XPS 0.40-1.60 SOMETIMES
7/16” Plywood (exterior glue) 0.70 YES
Kraft Paper Facing 1.0 YES
2 mil polyethylene 0.06-0.22 YES
Alkyd-base or V/R paint <0.05 YES
1 mil aluminum foil laminate <0.05 YES

%" GWB + VWC 0.05-0.80 YES
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Use Group R

R903.2.8 — Residential CT Amendments

B Automatic sprinkler system shall be provided
throughout all newly constructed buildings with
a Group R fire area or in existing buildings with
a change of occupancy or addition
' Exceptions:
E Group R-1 bed and breakfast
E Existing R-3 renovated buildings > 4 stories
with a change of occupancy to < four
dwelling units (R2; 3 conditions)
E Existing building conversions: R3 to R2
(before 6/15/94)
B Units added horizontally, provided addition
is sprinkled and a 1-hour fire separation
is provided




Building Thermal Envelope (Mandatory)

R402.1.2 R402.4.1 Air Leakage

Show compliance - R402.1.2

" Air barrier installation

" Whole-house pressure test

" Procedures for testing
outlined

" Testing may occur any time
after creation of all building
envelope penetrations*

" Signed report shall be
provided

Air Leakage Climate Test
Rate Zone Pressure
ACH<5 1-2 50 Pascals
ACH<3 3-8 50 Pascals




Wood-Burning Fireplaces

Section R402.4.2; Table R402.4.1.1 (Mandatory)

New wood-burning fireplaces shall have tight-fitting flue
dampers (and outdoor combustion air - 2009).




HVAC / SWH Changes

Section R403 Mechanical

* R403.2.3 No building cavities
used as plenums

 R403.2.2 Tighter duct sealing
and duct testing — either
rough or final

e R503.5.1 Whole house
mechanical ventilation

* R403.6 ACCA equipment
sizing /loads requirements

* Table R403.4.2 Insulate piping

 R403.9 Pool heaters/switches
/pool covers




NAECA

SINGLE / MULTI-FAMILY RESIDENTIAL
MECHANICAL SYSTEMS AND EQUIPMENT

National Appliance

Energy Conservation Act
Equipment efficiency set by Federal law, not the I-Codes
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National Appliance Energy Conservation Act

C403.2.3 / Tables C403.2.3 (1-6)

" NAECA says: Code cannot require
higher efficiencies than are set by
standards adopted in 1987,
amended by Environmental
Protection Acts 1992/2005

" Equipment efficiency tables are
being amended starting in 2013 and
continuing into 2016 (NOFR 9/12)

" Even if CT were to stay on IECC 2009
the tables still will be amended to
more efficient equipment standards




HVAC Air Systems
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R403.2.2.1 Sealed Air Handler

Air handlers are leak-tested
at the factory and have a
manufacturer’s designation
for air leakage of £ 2% of
design air flow rate per
ASHRAE 193




Duct Tightness Testing

R403.2.2 Sealing (Mandatory)

Duct tightness shall be verified by:
" Post construction test
v Total leakage: <4 cfm/per 100 ft2 (<6)
v All register boots taped or sealed
" Rough-in test
v'Total leakage: <4 cfm/per 100 ft2 (<8)
vall register boots taped or sealed

v'if air handler not installed at time of
test, total air leakage <3 cfm/ 100 ft?

Exception: Duct tightness test is not required if the air
handler and all ducts are located within the building
thermal envelope




Building Framing Cavities

R403.2.3 Sealing (Mandatory)

Framing cavities cannot be used as
ducts or plenums or jump ducts




HVAC and SWH Systems

R403.2 - Multifamily Uses C403 Mechanical & C404 SWH

Controls
Heat pump supplementary heat
Ducts
® Sealing (Mandatory) — post-construction test option
® |nsulation (Prescriptive) - unchanged
HVAC piping insulation
Service hot water circulating systems
Ventilation
" Dampers
Loads / Equipment sizing
Multiple dwelling units systems: Snow melt controls
Pools and in-ground permanently installed spas



Piping Insulation

R403.3.1 Protection From Damages (Mandatory)

® Protect from weather and
damage, including

e Sunlight

* Moisture

* Wind

* Maintenance personnel

— Provide shielding from solar
radiation that can cause
degradation of insulation

— Adhesive tape not allowed
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Piping Insulation

Table R403.4.2 Maximum Run Length

L T S RV

Max. Run Length (feet)

Piping:

1
2
3
4.
5.
6
7
3
9

> 3/4 inch diameter

> one dwelling unit

To kitchen outlets

Outside conditioned space
To distribution manifold
Under floor slab

Buried piping

Recirc. Supply & returns
Runs more than Table max.

B G oux-WHHLT
! — ouLv
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System Controls
R403.1.1 Forced Air Systems Only

= Control required for each system
v' if zoned for each zone




Damper Controls

R403.4.1 Manual or automatic shutoff (mandatory)

Shutoff Dampers

Motorized dampers that will automatically shut when the
system or spaces are not in use.

Exceptions

v'Gravity dampers permitted in buildings < 2 stories

v'Gravity dampers permitted for outside air intake
or exhaust airflows of 300 cfm (0.14m3/s) or less.
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Simple Versus Complex Systems

R403.4.1 Manual or automatic pump shutoff

Simple systems

Unitary/packaged HVAC
equipment
One zone -  single

thermostat

Complex systems

All equipment not covered
under Section C403.3

Buildings served by unitary
or packaged HVAC each
Section C403.3 serving 1 zone controlled by

Simple 1 thermostat. Two-pipe
Systems heating systems serving
multiple zones are included

if no cooling system is

installed

Section C403.4
Complex
Systems

All buildings served by
HVAC systems not
covered under 503.3




Motor Nameplate Horsepower

R403.4.1 Multi-family motors only (mandatory)

= Selected fan motor to be no larger than first available motor size
greater than bhp

" Fan bhp on design documents

= Exceptions

v’ Fans > 5 bhp, where first available motor larger than bhp has
nameplate rating within 50% of bhp, next larger nameplate
motor size may be selected

v’ Fans > 6 bhp, where first available motor larger than bhp has
nameplate rating within 30% of bhp, next larger nameplate
motor size may be selected

v’ Fans less than 5 bhp are exempt

bhp = brake horsepower



Mechanical Ventilation

R403.5 Fan Efficacy per Table R403.5.1

Supply and exhaust air

 Range Hoods

e Bath/utility fans

* HRV?/ERV?




Whole House Mechanical Ventilation

Table M1507.3.3 Continuous Airflow

CONTINUOUS AIRFLOW RATE REQUIREMENTS

DWELLING UNIT FLOOR

AREA NUMBER OF BEDROOMS

[square feet] Otol 2to3 4to5 6to7
Airflow in CFM

<1,500 30 45 60 75
1,501-3,000 45 60 75 90
3,001-4,500 60 75 90 105
4,500-6,000 75 90 105 120
6,000-7,500 90 105 120 135

over 7,500 105 120 135 150

over 7

90
105
120
135
150
165



Whole House Fan Efficiency

Table R403.5.1 (New)

MECHANICAL VENTILATION SYSTEM FAN EFFICIENCY

FAN LOCATION AIR FLOW MIN EFFICIENCY MAX AIRFLOW

Range Hoods 2.8cfm/watt
In-line Fan Any 2.8cfm/watt Any
Bathroom/Utility 10 1.4cfm/watt <90cfm
Bathroom/Utility 90 2.8cfm/watt Any

Exception: Integral equipment fan motors shall be

electronically commutated



Equipment Sizing

R403.6 Sized in Accordance With Loads (Mandatory)

ACCA Standards

J — Load Calculations

= S -—Equipment Selections

D — Duct Design* (N/R)

ASHRAE/ACCA 183 [CE] similar

http://www.acca.org/store/product.php?pid=97

701



Hot Water System Controls

R403.4.1 Multi-family Systems Only

Ability to turn off circulating hot water pumps and
heat trace tape when there is limited demand

v Automatic or manual

v Readily accessed




Service Water Heating

IPC Chapter 5 Multi-family Water Heaters Systems

IPC 404.2 Minimum Performance of
Water-Heating Equipment (NAECA)

v’ Water Heater Types Covered

* Electric Storage

e Gas and Oil Storage

* Instantaneous Water Heaters — gas/oil
* Hot water boilers — gas/oil

* Pool heaters

e Unfired storage tanks

Temperature Controls (IPC 501.8)
Heat Traps (IPC 504.1)




Pools and Spas

C404.7.1 - Pool Heaters
v Switch accessible outside

v’ Natural or LPG fired pool heaters
— no continuous pilots

C404.7.2 - Time switches; other automatic control *
Controls operate on preset schedule

v’ Exceptions

 Where 24 hour operation required

 Where pumps operate using

solar/waste heat recovery
*Note: heaters, pumps and motors with built-in
timers meet this requirement




Pools and Spas

R403.9.3 Heated Pool Covers . e

(LA

= 2009 - If heated to >90°F, ® 2012 - Heated pools and

vapor-retardant pool permanently installed spas shall
cover at least R-12 be provided with a vapor-
retardant cover
v Exception: Over 60 % of v' Exception: Over 70 % of the
energy from site-recovered energy for heating from site-

or solar energy source recovered energy



Lighting Allowance - OPTIONS

R404.1 - 75 percent High Efficacy Lighting

" SOCKETS

® FIXTURES

EXCEPTIONS: Low-voltage lighting; no fuel gas pilots
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Lighting Equipment

R404.1 - 75 percent High Efficacy Lighting

’ R4O4'1 A m]n]mu.m Of Exterior Grounds Lighting and Specific Technologies
75 percent of the lamps in 140 —
permanently installed lighting _t——T"""T HigH Pressire Sadium \

. . . = L~ 9
fixtures shall be high-efficacy § I
.. S 00~ L —T e
lamps, OR a minimum of g C LN A=
75 percent of the permanently 5 =of-{{I F'“°”"°‘°e/'“,é/
installed fixtures shall contain § &l ll— . ol
) o & 7 75 % mterior residenti
only high-efficiency lamps T .
2 Nt Allowed
20

® C405.1 EXCGption: (”_PA) + (ercandﬁscena

Controls + equipment in 00 200 300 400 500 600 700 800 900 1000

System Watts

multi-family dwelling units:
regulated indirectly by
this Section




RESCheck 4.6.2.1 (includes 2015 IECC)

REScheck Software Version 4.5.0
‘ \/I Inspection Checklist
Energy Code: 2012 |IECC

Requirements: 0.0% were addressed directly in the REScheck software

Text in the "Comments/Assumptions" column is provided by the user in the REScheck Requirements screen. For each
requirement, the user certifies that a code requirement will be met and how that is documented, or that an exception
is being claimed. Where compliance is itemized in a separate table, a reference to that table is provided.

approved by the code official.

Section o - =
# Pre-Inspection/Plan Review Plan‘s;. ;{ngned le%;z:;ﬁed Complies? Comments/Assumptions
& Req.ID
103.1, Construction drawings and Clcomplies
103.2, documentgtion detl'n onstrfate Cboes Not
403.7 energy code compliance for
[PR3]? lighting and mechanical systems. CINot Obsgrvable
) Systems serving multiple ONet Applicable
dwelling units must demonstrate
compliance with the IECC
Commercial Provisions.
3021, Heating and cooling equipment is | Heating: Heating: CJComplies
403.6 sized per ACCAManual S based @ Btwhr Btushr Oboes Not
[PR2)2 on loads calculated per ACCA oo -
> Manual | or other methods gt(ﬂ'.::g' gﬁj}lmg' [ONot Observable

[CINot Applicable

Additional Comment sfAssumptions:




RESCheck 4.6.2.1 (includes 2015 IECC)

Section ~r - -
# Framing / Rough-In Inspection Plan\s; ;{ng'ed F'elﬁjf;i:f'ed Complies? Comments/Assumptions
& Req.ID
403,21  Supply ducts in attics are R- R- CComplies
[FR12]'  insulated to =R-8. All other ducts | g _ R- Uboes Not
o in unconditioned spaces or — e Not Ob bl
- outside the building erwelope are O servable
insulated to =R-6. CNot Applicable
403,22 Al joints and seam s of air ducts, Clcomplies
[FR13]' air handlers, and filter boxes are Oboes Not
Y Foad, [ONot Observable
Onot Applicable
403.2.3 Building cavities are not used as Ccomplies
[FR15]® ducts or plenums. Oboes Mot
\-7 [JNot Observable
[INot Applicable
403.3 HVAC piping corweying fluids R- R- CJComplies
[FR17]2 above 105 ¥ or chilled fluids Cooes Mot
%) below S5 ©F are insulated to =R- [JNot Observable
* Onot Applicable
40331 Protection of insulation on HVAC Ccomplies
[FR24]2  piping. Opoes Mot
[CONot Observable
CINot Applicable
403.4.2  Hot water pipes are insulatedto | R- R- CJcomplies
[FR18)2 =R-3. Clboes Not
(?) [JNot Observable

[CINot Applicable




ENERGY STAR Qualified Homes, Version 3 (Rev. 03)

Thermal Enclosure System Rater Checklist ENERGY STAR Checklists
Home Address: cry. — —
Must | B Rater
1.1 Prescripthve Path Fenestration shal mest or sxcesd ENERGY STAR regurements” a [=] =] [=]
1.2 Performance Path: Fenesration shall meet or exceed 2008 IECC requirsments® =] [=] [=] [=]
2. Guasty-inctaiied incuiation
2.1 Celling, wall fioor, and sisb insulation levels shal meet or exceed 2003 IECC levels™ a [=] [=] [=]
2.2 All caling, wall, fcor, and siab msulation shal achieve RESNET-dedned Grade |
nstalation or, aitematively, Grade || for surfaces with insulated sheathing (see checkist o o o =]
P el A Bt
A each NsuBted ocation Noted Delow, 3 Compiete aF Damier shall be provided Tat I Sty aigned wih the RIulaBon 35 foloWs:
* At interior surface of celings In af Ciimate Zones; also, at interior adge of attic eave In al Climate Zones using @ wind bafMe that
extends %o e full height of the Insulation. Inciude 3 ba™le in every bay or a tabbed ba®le In each bay wih 3 SO vent that wil also
prevent wind washing of Insuation In adjacent
« Al exterior surface of wals n all Climate Zomes; and also at interior surface of walls for Climate Zomes 4-37 %
« Al Interior surface of fioors In all Cimate Zones, including Supports to ensure permanent contact and biocking at exposed sdges * ™
3.1 Wals
3.1.1_Walls behind showers and tubs a [=] c [=]
3.1.2 Walis behind freplaces =] [=] =] [=]
3.1.3 Altic knee walls / Sioped altics 3 =] = 3
3.1.4 GSkylght shat walls =] =] =] =]
3.1.5 Wall adjoining porch roof =] [=] [=] a
3.1.5 Stircase wals =] [=] [=] a
3.1.7 Double wals =] o =] [=]
3.1.8_Garage nm J band joist adjoining Conationed Space =] =] =] =]
3.1.9 Al other exterior wals (= o = =]
3.2 Ficors
3.2.1 Floor above garage a [=] (=] [=]
3.2.2 Cantieversd Noor =] =] =] =]
3.2.3 Fioor above uncondiionad basement or vented crawispace a [=] =] [=]
3.3 Celings
3.3.1 Dropped celing/sofft beiow unconditioned attic =] =] =] =]
3.3.2 Sioped celings a [=] [=] [=]
3.3.3 All other celings [=] [=] [=] [=]
[
4.1 For insulated celings with ac space above (Le., non-cathedraized celings),
uncompressed inzulaton extends 1o the Inzide face of the exterior wall beiow at the =} o o o
folowing levels- CZ 190 5> R-21; CZ 6o 8: > R-30 ¥
4.2 For siabs on grade In CZ 4 and higher, 1msu.neqem|m¢b>a-suum a o o a
spectied by the 2003 IECC and aligned with thermal boundary of the walls **
4.3 insulation beneath attic platiorms (e.g., HVAC plaforms, wakeays) > R-21 nCZ 1D S - - - -
>R-WNCIEDE
4.4 Reduced thermal bridging 2t walls (fm / band joists ar eyemptad) using one of e ‘oliowing optons:
uicu-ummmmmwmqum o o a o
> R-3 In Cimat= Zones 110 £, > R-< in Cimate Zones S10 8
4,42 Suctural Insulated Paneis (S1Ps), OR; [=] [=] =] =]
4.4.3 Insuiated Concrete Forms (ICF3), OR; =] [=] [=] [=]
4.4.4 Double-wall Yaming . OR; =] =] = o
4.4.5 Aavanced framing, Inciuding all of the Bems beiow:
4.4.53 All comers Insulated > R-6 b edge , AND; | a | o | o | o
vl
2N http://www. energystar. govllalpartners/bldrs Ienders _raters/downloads/InspectionChecklists.pdf
of the exterior wall *, AND; _ o
4.4.Se Minimum stud spacing of 16" o.c. ©or 2 x 4 framing in al Climate Zones and, In
Climate Zomes 5 through 8, 24" 0.c_ for 2 x & faming uniess construction o o o =]
documents specty other spacing Is structurally required **

Version 3 (Rev. 03) - Effiective 412011 Revised 3252011 2



SUGGESTED RESOURCES

e |ICC 2012 Codes
e www.iccsafe.org/content/historical-free-resources

e ICC 2015 Codes

- http://codes.iccsafe.org/I-Codes.html#all

* DOE Resource Guides for air leakage, HVAC

*  httos://vwweweneroycodes.eov/resource-center/resource-
guides

= DOE Resources for RESCheck Basics

*  https:/Swwwnasenereyvecodes.eowv/sites/detault/files/becufresch
eckbasics.pdf

*+ DOE Video on Duct Testing

* https://fwww.energycodes.gov/training-courses/duct-testing

*+ Energy Star Checklists
*  http/Swewnawnenergystar.ooviia/partners/bldrs lenders raters/
downloads/InspectionChecklists.pdf




BECP - YOUR RESOURCES

Additional resources, including:
*Code Notes

*Technical Assistance to Users
* Energy Codes 101

*Setting the Standard

*Training Materials

*Resource Center

Are available through the
Building Energy Codes Program

www.energycodes.gov



ADDITIONAL DOE RESOURCES

Building Energy Codes Status of State Energy Codes  Check on the current code status of any U.S. state or territory using  www.energycodes. govistates
Assistance for States BECP's interactive map tool. Also find links to state specific portions

of BECP's recent nationwide analysis reports, state-level energy

official contact information, and many other details.

Technical Assistance to States = BECP provides specialized technical assistance to the states inthe  hifp:/www energycodes gov/
form of economic analysis, code comparisons, webcast training, and ~ siales/iechAssist.sim
compliance material development requested by states to help them
adopt, upgrade, implement, and enforce their building energy codes.

State Compliance Assistance BECP has developed an approach states can use for measuring hittp:/fwww.energycodes.gov/arral
compliance with building energy codes. compliance_evaluation.stm
[ R AT WENRGLIEN  Residential Code REScheck™ and REScheck-Web™ @/ http:/fwww.energycodes.gov/
Compliance Software REScheck” software.stm
Commercial Code COMcheck™ and COMcheck-Web™
Compliance Software COMcheck”
Training Codes University To help stakeholders broaden and deepen their knowledge of building v energycodes goviiraining

energy codes, BECP is collecting its diverse training resources in an
extensive Codes University that features webcasts, training videos,
self-paced online courses, presentations, and other BECP materials

and tools.
Resource Center Building Energy Codes This knowledge base provides a variety of different media types, http:/iresourcecenter.pnl.gov/
Knowledge Base including articles, graphics, online tools, presentations, and videos

that anyone can use to create their own training and presentations.

Advocacy The Buildini Codes Assistance  BCAP is an initiative of the Alliance to Save Energy, the American www.bcap-energy.org
Project (BCAP) Council for an Energy-Efficient Economy, and the Natural Resource
Defense Council that provides states with code advocacy assistance
on behalf of DOE.




Class Dismissed!







Donald J. Vigneau, A.L.A.

Adoptions / Advocacy / Training
djv_ala@vahoo.com

3 Wormwood Hill Road
Mansheld, CT 06250

‘ [860] 742-1102 (B)
860 ] 8O8-8807(M)
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