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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

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.




IECC COMPLIANCE - THREE OPTIONS

“YA” Simulated
Prescriptive Al . Performance
ternatives (software)

R-values R402.1.1
U-factors R402.1.3

Total Building UA

R402.1.4 Simulated
Performance

Alternative
R405




CODE COMPLIANCE TOOLS

TOTAL

PRESCRIPTIVE BUILDING UA :lvN:E\'GS‘.TS
TRADE-OFF
e 3
None Needed
REScheck
Software
(Web-based &
Desktop) Software (example)
REM/Design
REM/Rate
EnergyGauge

www.energycodes.gov/rescheck/
+ Version 4.6.1.2 (includes 2015)



Relationship Between IRC & IECC

vIECC 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;
edetached one- and two-family dwellings

stownhouses 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 One- and two-family
stories or less in height dwellings




IECC 2012 CHANGES [RE]

Five Principal Areas
*R101 ADMINISTRATION

*R202 DEFINITIONS
*R402 ENVELOPE
*R403 MECHANICAL/SWH

*R404 LIGHTING

http://www.energycodes.gov/events/energycodes/documents/ecodes11/EC2011 2012iecc_residential update.pfd



FINDING THE CERTIFICATE - R101.3

Insulation values

U & SHGC factors(*)
Envelope air leakage

Duct leakage

Equipment types/
efficiencies

REScheck Software Version 4.2.0
Compliance Certificate

Project Title: Morth Meadows Development

Energy Cose 2000 IECC )
Locafion: Greensbore, North Carolina
ConsTuction Type: Single Family
Giazing Area Percantage: 1
Healng Degres Cays . 3855
Construction Site: CwinerAgent: Designer/Contracior:
Permt Date: 31700
‘Compliance: Passes
Compliance: 14.8% Bedtar Than Cods Maximum UA: 487 Your UAC 358
Gross Cavity Cont. Glazing uA
Assembly Areaor R-Valwe R-Value orDoor
Perimeter UHFactor

Celling 1: Fiat Celing or Sciesor Truss 129 330 (] 2
Celling X Flat Celing or Sciesor Truss se2 0 (] 2
Wiall 1: Wood Frame, 167 0.c. 1847 130 €0 82
Coar - Glass B4 0.500 34
‘Window 1 inyl Frame, Double Panz with Low-E 204 0450 a2
Doar Z: Solid o 0.340 1
Wiall 2: Wood Frame, 167 0.c. 76 130 (] 2
Coor 3- Sold 18 0350 &

-Wiood JoistTruss, Ower Uncandlticned Space 328 19.0 (] 4

-¥ood JolstiTruss, Crver Dutelde Alr 2 0 (] 1
Floor 3 Slap-On-Grade-Unheatzd B2 ED

Insuiaton depin: 200

Compiance Siatement The proposed bulding design described ners |5 canelstent with the bulting pians, Epecifications, and oner
‘c3UENoNs SUbmitled wih the permit appication. The proposed bulkding has besn desioned to meet ine 2000 1SCE requirements In
RESCheck Varslon 4.2.0 200 to comply with the mandatory raquinements lIst2d In the REScheck spaction Checkist

Hame - Titiz Signature Datz
Project Motes:

Prevlausly s3ved project Iformation:
1010 Construction Ave.
‘Greensborg, North Carolna

Gulfors Caurty

(Careful Bullders, Inc.

120W. 5t

Greensoon, N 27411

Projiect Title: Morn Meadaws Development Report cate: 021003
Daa flename: CPrgrEm F ek Page 1 ofd




CT AMENDS: R103.1

e R103.1 General (AMD)

— 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.



CT AMENDS: R103.1 (CONT.)

* Exception

— The Dbuilding 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 iIs not necessary to obtain
compliance with this code.



R103.2/N1101.8 INFORMATION
ON CONSTRUCTION DOCUMENTS

Insulation materials

R values, U factors &
area weighting

Mechanical & SWH
design criteria, sizes,
efficiencies; controls

Duct sealing, insulation
& locations

Air sealing details

11



INFORMATION ON PLANS - R103.2

** PLUS ** = Fan motors
e Thermal Calculations e« Economizers

e Air sealing details « Light fixture schedule

12



CT AMENDS: R103.5

e 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




CT AMENDS: - R106.1

e R106.1 General (AMD)

— The codes and standards referenced in this
code shall be those listed in Chapter 5, and
such codes and standards shall be considered
as part of the requirements of this code to
the prescribed extent of each such reference.
Any reference to the ICC codes shall mean the
Regulation of Connecticut State Agencies
known as the State Building Code adopted
pursuant to section 29-252 of the Connecticut
General Statutes



CT AMENDS: R107.2

(AMD) R107.2 Schedule of Permit Fees

— Each 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.



CT AMENDS: R108.4

o (DEL) BLoe A Lajlowro To Comnly

— Delete in its entirety and replace with:

(ADD) R108.4 Unlawful Continuance

— Any person who shall continue any
work in or about the structure after
having been served with a stop work
order, except such work as that
person is directed to perform to
remove a violation or unsafe
condition, shall be liable for penalties
In accordance with section 29-254a of
the Connecticut General Statues



CT AMENDS: R109.1

e (DEL) R109-Board-OfAppeals

— Delete 109.1,.2 &.3 entirely and replace
with the following:

« (ADD) R109.1 Means of Appeal

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



CT AMENDS: - R201 Definitions

 (AMD) 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 iIn those codes




DEFINITIONS AND ERRATA* - R202

NEW (ADD) AMENDED (AMD)
e Continuous air barrier * Residential building

 Demand recirculation o Skylight (R405.5.2 )*
water system

e Fenestration product - NOT APPLICABLE [CE]
site built e Entrance door* (RE12)

e Greenhouse e Full Cutoff Luminaire
 Whole-house ventilation « Vijsible Transmittance*

(dynamic glazing)




CT AMENDS: - R202 (2009)

* (AMD) Greenhouse < 400 sf

— A one-story structure, enclosing
a honhabitable space, with
glazing in excess of
50 percent of the
gross area of the
exterior walls
and roof




CT AMENDS: - R202 (2009)

* (AMD) Sunroom < 500 sf

— A one-story structure, enclosing a
habitable space, with glazing in
excess of 40 per cent of the gross
area of the exterior walls and roof,
and with the area of windows and
doors operable to the exterior
equal to a minimum of 20 per cent
of the area of the sunroom floor




A Primer: CONTROL LAYERS

« WATER

 AIR

 WATER VAPOR

« THERMAL

www.buildingscience.com



Chapter 4 - RESIDENTIAL CHANGES

Increased performance : envelope, windows, skylights
Reduced allowable air leakage: envelope & duct systems
Increased duct tightness (reduced allowed leakage)

Requires supply & exhaust ventilation (IRC R702.7; IBC 1405.3)

Greater HVAC/SHW efficiencies (commercial equipment tables)
Mandatory Equipment Sizing based on loads ACCA S &J

Increased H/E lighting by socket count or by fixture

23



INSULATION AND FENESTRATION PERFORMANCE
By Climate Zone - Table R402.1.1

TABLE R4D2.11
INSULATION AND FENESTRATION REQUIREMENTS BY COMPONENT"

GLAZED WOooD MASS BASEMENT | siag® | CHAWL
C'I':’.‘ETE FE:'I':__’ET“"'TF:E" EU_KFTCGT':]T; FEMESTRATION EEEELEE FRAME WALL WALL &EE:E WALL R-VALUE E‘:if
ACTO EHGECE® R-VALUE A-VALUE AVALUE |&DEPTH| oo e
1 MR .75 0.25 0 13 304 13 0 1] 0
2 .40 .43 0.25 15 13 ET 13 0 1] 1}
3 .33 .55 0.25 15 20 or 1345 13 19 5137 1] 513
4 except - - b . . -
- .35 .55 .40 44 20or 1345 13 19 10 /13 1o, 2 ft 13
5 and 0.32 .55 MR 44 20 or 1345 13117 308 15/19 1o, 2 ft 15719
Manne 4
T 0 [ k] E a0 S or T3 1570 e T TO. F I T g
7 and 8 0.32 .55 MR 44 2045 or 134100 | 19721 g 15019 0, 4 ft 15719

F
a

b.

=gl ]

aor S0 | foot = 3048 mm.

R-values are minimams. U-factors and SHGC are maximams. When insulation is installed in a cavity which is less than the label or design thickness of the
insulation, ihe installad B-valoe of the insulation shall not be less than the F-value specified in the

The fenestration [/-factor column excludes skylights. The SHGC column applies to all glazed ol Exception: Skylights may be excluded from glared
fenestration SHGC requirements in Climate Zones | through 3 where the SHGC for i dioes mot excead 0340,

. “IS71YT means B-15 continuoues insulation on the interior or exterior of the home or 'a'-'l insulation ai the intersor of the basement wall. 15719 shall
be permitied o be met with B-13 cavity insalation on the interior of the base will'Plus B-5 continuous insulation on the interior or exterior of the home.
“IVI3" means R- 10 continuous insulation on the interior or exterior of r K- 13 cavity insulation ai the interior of the basement wall.

. E-5 shall be added o the required slab edge R-valwes for heated on depth shall be the depth of the footing or 2 feed. whichever is less in Climate

Zones | through 3 fior heated slabs.
. There are no SHGC requirements in the Marine Fone.
Biasement wall insulation is not required in warm-bemid locations as defined by Figure R301.1 and Table B301_1.
. Oy insulation sufficient to fill the framing cavity, R-19 minimuem.
. First value is cavity insulation, second is continuous insulation or insulated siding, s0 “13+5" means R- 13 cavity insulaticn plus R-5 continoous insalation or

insulated siding. If stroctural sheathing covers 40 percent or less of the exienior, continuous insulation R-value shall be permitied 1o be reduced by no more
than B-13 in the locations where sinoctural sheathing is used — o maintain a consisient toial sheathing thickness.

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



REDUCTION IN CONTINUOUS INSULATION
THICKNESS - TABLE R402.1.1 (Note “h”)

Note “‘h’ allows for a reduced R-value not more than R-3 for
the continuous insulation over not more than 40% of
structural sheathing to maintain a uniform total “insulated

sheathing plus c.i. thickness.”
The full continuous minimum R-value must be installed over
the remainder of the wall

rucled Polystyrene lnstiation Board

A =

25



[e.g.] BELOW-GRADE WALLS - R402.1

Table R402.1.1
INSULATION AND FENESTRATION REQUIREMENTS
BY COMPONENT
BASEMENT*
R-VALUE
1 13 0
2 13 0
3 - 5/13f Note_ ‘c” “X/Y” means R-X
continuous or R-Y cavity
4 except 19 10/13 _
Marine 15/19 requirement can be
5 and 208 i met vylth R-19 cavity
Marine 4 ! (interior) or R-15
6 30¢ 15/19 continuous (exterior)
7 and 8 388 15/19

26



Fenestration U-Factors - Table R402.1.1

e Doors U-0.32
e Windows U-0.32

» " ol :
4:_' ke “'-‘ -
.« Skylights U-0.55
- Y & -‘I 1 =
o - e k\.
o, |- AT 5.2
: VL T s

' -.__:- "::'r:'-:"i-;;_- & '.-......\_

.-“_r ":I .-._”"_'!-_-':{::-___ﬂ:\.. .-_:

T = b i
e SHGC N/R

. V/T [CE]

27



CEILINGS WITH ATTICS - R402.2.1: EXCEPTION

Insulation at full
thickness over

exterior
walls

| .
Insulation

Prescriptive R-value path encourages
raised heel truss (aka, energy truss)

v If insulation is full height over exterior wall top
plate
e 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




CEILINGS WITHOUT ATTIC SPACES - R402.2.2

v' 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
29



EAVE BAFFLES - R402.2.3

Baffles 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

Raised Heel Tr

BaI I |6\ Bafﬂ|ng to preven
insulation from =

blocking ventilation

J LA

~— Y

30



STEEL-FRAME CEILINGS / WALLS

Section R402.2.6; Table R402.2.6
Table R402.2.6
Steel-Frame Ceiling, Wall and Floor
Insulation
(R-Value)

Table keys on the wood-frame
requirement for the

corresponding building p Cold-Formed Steel
component Requirement Equivalent R-value?

Steel Truss Ceilings®

R-30 R-38 orR-30 +3 orR-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

31



CT AMENDS: SUNROOMS, GREENHOUSES
R402.2.12 - Table R402.2.12

32

(NEW) (Add) Table R402.2.12. Prescriptive envelope component criteria for
residential greenhouses (= 400 sf) and sunrooms (< 500 sf).
a. Two feet minimum depth slab-on grade perimeter insulation.

BUILDING COMPONENT

MINIMUM R-VALUE

IECC CT Amends

Opaque ceiling R 24 R 19
Floor over unheated space [CT] ?-R30 R 19
Opaque wall R 13 R 11
Slab perimeter insulation R 10 R5
Sunroom fenestration (2 40%) U 0.45 U 0.50/U 0.45
Greenhouse fenestration (2 50%) - U 0.60
Skylights U 0.70 ?27?7?

v There are no skylight amendments

for these CT amendments
v Cannot use RESCheck




RECESSED LIGHT -

(AMD) SEALING AIR LEAKAGE- Table R402.4.1.1

e FAN FENETEATION

FIXTURES IN
INSULATED PENETRATIONS
CEILINGS OF VENTS,
CHIMNEY PIPING, CABLE,
PENETEAT -1 AND UTILITIES.
ON -
PERIMETER
ww%m& \ OF WINDOW
FRMELY ! AND DOOR
PLATES AND |
MR STIE= ) DUCT WORK
EXTERIOR T8 PENETRA-
JOINTS AT LTINS
WALL AND [®TTTmm . T Em T T
FLOOR T _% —ill
g i3 A
R o wal? W
LR Il' NN
:‘é'z:w:ﬁf R R RN
S A N N A N N N N AN AN TAN AR
I R R

AND SEAMS



TABLE R402.4.1.1 AIR BARRIER/INSULATION INSTALLATION
(Mandatory)

Air barrier and thermal barrier A continuous air barrier shall be installed in the building envelope.
Exterior thermal envelope contains a continuous air barrier.

Breaks or joints in the air barrier shall be sealed.
k I Air-permeable insulation shall not be used as a sealing material.l
Ceiling/attic 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.

Walls 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.

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

Rim joists Rim joists shall be insulated and include the air barrier.
Floors (including above-garage Insulation shall be installed to maintain permanent contact with underside of
and cantilevered floors) subfloor decking.

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

(partial table)
34



Air Barrier Materials - R402.4.1 (inFo for Table)

Materials with air permeance < 0.004 cfm/ft? under pressure differential
of 0.3 in. w.g. tested in accordance with ASTM E 2178 (C402.4.1.2.1)

Thickness
(minimum)

Plywood 3/8in.
Oriented strand board 3/8in.
Extruded polystyrene insulation board %in.
Foil-faced urethane insulation board %in.
Closed cell spray foam minimum density of 1.5 pcf 1-1/2in.
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 5/8 in.
Cast-in-place and precast concrete Any

Sheet metal or aluminum Any



1998 AIRTIGHT STUDY

MOISTURE MIGRATION PRIORITIES
Significantly more water vapor travels

SINGLE FAMILY - ACH through a wall by air leakage than by

 Mean Age: 20-30yr diffusion
o Multiply # by 20 for test

o Tight: 0.19-0.24
e (Good: 0.48-0.59

o Typical: 0.96-1.18 s difsion.
* Leaky: 1.93-2.35 “hpinlof waterpor, | gl =

heating season

« Canada: 0.11+
e ASHRAE 62 min. 0.35 Air leakage (2 inch hole}-

o0 pints of water per
heating season

I

I




AIR BARRIER - COMMON WALLS N/R

 There is no requirement for an air barrier or insulation in
common walls between conditioned living spaces of adjacent
dwelling units in townhouses and multi-family dwellings

37



BUILDING THERMAL ENVELOPE (Mandatory)
R402.4.1 & R402.1.2 - AIR LEAKAGE

Show compliance - R402.1.2
v" Air barrier installation
v"Whole-house pressure test
v Procedures for testing outlined

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

v Signed report shall be provided

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

38



VAPOR RETARDER (CT 402.6) - 2007 IECC
INFO- MOVED IN 2009 IRC / 2012 IBC

IECC / IRC IBC
Moisture Control Moisture Control
« R202 Definitions — 202 Definitions
e R302.10.1 Insulation — 719 Insulation facings
 R408.1 crawl spaces — 1203.3.2 Crawl
e R506.2.3 Slabs Space.4
« R601.3 Walls (Table) — 1405.3 Frame Walls
e« R806.4 Attics — 1502 Roofs (general)
e N1102.2.9 Crawl Space — 1910.1 Floor Slabs

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

9



MOISTURE DIFFUSION IN MATERIALS [info]
MATERIAL

%" 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

40



IRC SECTION R601.3 - Vapor Retarder

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

e 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;

e 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;

41



WOOD-BURNING FIREPLACES (Mandatory)
SECTION R402.4.2; TABLE R402.4.1.1

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

42



SINGLE / MULTI-FAMILY RESIDENTIAL
MECHANICAL SYSTEMS AND EQUIPMENT

NAECA

Equipment efficiency set by Federal law,
not the I-Codes

43



NATIONAL APPLIANCE EFFICIENCY ACT

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

o Equipment efficiency tables are being amended starting
In 2013 and continuing to 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 / SWH CHANGES

No building cavities < Table 403.4.2 Insulate pipe

used as plenums e Pool heaters/switches/
Tighter duct sealing pool covers

Duct testing - either
rough or final

Mechanical ventilation
for whole house

ACCA loads/equipment
sizing requirements




46

SEALED AIR HANDLER - R403.2.2.1

Air handlers to be
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 TESTS - R403.2.2

Duct tightness shall be verified by:

v" Post construction test
« Total leakage: <4 cfm/per 100 ft? (6)
» All register boots taped or sealed

v Rough-in test
« Total leakage: <4 cfm/per 100 ft? (8)
 all register boots taped or sealed

 if air handler not installed at time of test,
total air leakage <3 cfm/per 100 ft2

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

a7



BUILDING CAVITIES - R403.2.3 - MANDATORY

~raming cavities cannot
ne used as ducts or
olenums or jump ducts




R-3 PIPE INSULATION R-403.4
e o ye Lyl L5

Max. Run Length (feet)

Piping:

> 3/4 inch diameter | S
> one dwelling unit e
To kitchen outlets

Outside conditioned space
To distribution manifold
Under floor slab

Buried piping

Recirc. Supply & returns
Runs more than Table max.

© 00 N O O & W DN P

49



PROTECTION OF PIPING INSULATION
R403.3.1 (MANDATORY)

v Protect from weather and
damage, including
« Sunlight
* Moisture
* Wind

e Maintenance personnel

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

— Adhesive tape not allowed

50



MECHANICAL VENTILATION
R403.5 & TABLE R403.5.1

Supply and
exhaust air

» |RC/M1507.3

e IMC Tbl.403.3

 HRV? / ERV?

51



WHOLE HOUSE FAN EFFICIENCY - R403.5.1

(NEW) TABLE R403.5.1
MECHANICAL VENTILATION SYSTEM FAN EFFICIENCY

FAN LOCATION AIR FLOW MIN EFFICIENCY MAX AIRFLOW
CFM

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

52



DESIGN LOADS/EQUIPMENT SIZING - R403.6

ACCA Standards

e J- Load Calculations
* S - Equipment Selection: §

e D - Duct Design* (N/R)

» ASHRAE/ACCA 183 [CE]

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

531



INTERIOR DESIGN CONDITIONS* - R302.1

Interior design temperatures used for \
Load Calculations:

~

— Max 72° F for Heating

— Min 75° F for Cooling

OUTDOOR DESIGN CONDITIONS?
http://cdo.ncdc.noaa.gov/climatenormals/clim81_supp/CLIM81_Sup_02.pdf



e

HEATED POOL COVERS §
IECC 2009 = 2012

L M
(IR

e Heated pools only:

2009 - If heated to 1 2012 - Heated pools and
>90VF, vapor-retardant permanently installed spas
pool cover at least R-12 shall be provided with a
O Exception: Over 60 % vapor-retardant cover

of energy from site- Q Exception: Over 70 % of the
recovered or solar energy for heating from site-

energy source recovered energy



LIGHTING ALLOWANCE OPTIONS - R404.1

e SOCKETS
e FIXTURES

EXCEPTIONS: Low-voltage lighting; no fuel gas pilots

56



LIGHTING EQUIPMENT R404 (Prescriptive)

e R404.1 A minimum of 75

percent of the lam PS in Exterior Grounds Lighting and Specific Technologies
permanently installed lighting ™ P

fixtures shall be high-efficacy 1o | HigH Pressirs Sodhum
lamps, OR  aminimumof £,| + | ——<——1 T [ —
75 percent of the permanently . /’Jrescem\ i;:/‘?%/

installed fixtures shall contain
only high-efficiency lamps

75 % imterior residentiat*

v

\

60

40

e (C405.1 Exception: (ILPA) + 20
Controls + equipment in
multi-family dwelling units:
regulated indirectly by
this Section

Nt Allowed

System Efficacy (Lumens/Watt)

(@ Ircand scenD

I
100 200 300 400 500 600 700 800 900 1000

System Watts




RESCheck 4.6.1.2 (includes 2015 IECC)

REScheck Software Version 4.5.0

Inspection Checklist

Energy Code: 2012 IECC

Requirements: 0.0% were addressed directly in the REScheck software

Text in the "CormnmentsfAssumptions” 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.

Section o - —
# Pre-Inspection/Plan Review Plan‘? a\; 32f'ed F'elﬂgﬁrg'ed Complies? Comments/Assumptions
& Req.ID
103.1, Construction drawings and Clcomplies
103.2, documentgtion de:;n onstrfate Opoes Mot
403.7 energy code compliance for
(PR32 lighting and mechanical systems. CNot Obs‘?“’ab'e
o Systems serving multiple CINot Applicable
dwelling units must demonstrate
compliance with the IECC
Commercial Provisions.
302.1, Heating and cooling equipment is Heating: Heating: CComplies
403.6 sized per ACCA Manual S based Btwhr Btu/hr Opoes Not
[PR2]2 on loads calculated per ACCA - T
) Manual | or other methods gfjmg' gfﬂ}'.l?g' CINot Observable

approved by the code official. OINot Applicable

Additional Comment sfAssumptions:



RESCheck 4.6.1.2 (includes 2015 IECC)

Section o " —
# Framing / Rough-In Inspection lef; a\{ﬁgf'ed Flelg‘:;ir;ﬁed Complies? Comments/Assumptions
& Req.ID
403,21  Supply ducts in attics are R- R- ClCcomplies
[FR12]*  insul sltlm':i:| to ER;i& All other ducts = g_ R- Cooes Not
: in unconditioned spaces or — E—
v outside the building erwelope are ONot Observable
insul ated to =R-6. UNet Applicable
40322  All joints and seam s of air ducts, [Ccomplies
[FR13]* air handlers, and filter boxes are | [Oboes Not
Y SR, [ONot Observable
. [ONot Applicable
403,23  Building cavities are not used as | Ocomplies
[FR15]*  ducts or plenums. j Opoes Not
(2 : [Net Observable
E ONot Applicable
403.3 HVAC piping corweying fluids R- R- CJComplies
[FR17]2 gt;lwe 105 < or ci;i‘iled f(ljm ds Oboes Not
ow 55 2F are insulated to =R-
© 3, [CJNot O bsgrvable
[CNot Applicable
4033.1" Protection of insulation on HWYAC | ,ECom plies
[FR24] piping. 1 LDoes Not
[Not Observable
; [CINot Applicable
403.4.2 Hot water pipes are insulatedto | R- R- %Com plies
[FR18]2 =R-3. Does Not
(?)] [JNot Observable

[INot Applicable




ENERGY STAR Qualified Homes, Version 3 (Rev. 03)
v Thermal Enclosure System Rater Checklist

Home Address: CEr. e
Incpsotion Guldslines | ot | et | e | WA
1. High-Ferfarmanas Fansciration
1.1 Prescriptye Path- Fenestation shal meet or exceed ENERGY ETAR meguirements” 0 ] O a
1.2 Peyfvmance Padh: Fenestrafion shall meat or axceed 2009 IECC reguirsmenss” a m ] ) a
[ 2. Gusaify-Ingtalisd Inculation
2.1 Cling, wall, floor, and sisb iInsuiabion Eveis shal mest o sycsed J009 [ECC levels [=] [=] [=] [=]
2.2 Al c=lirg, wall, Soor, and siab irsulabion shall achieve EESNET-defned Grade |
rsiation or, albemabhvely, Grade || for surfsces with Fsulaied sheafing (see chaokist a m ] ) a
Rerm 4.4.1 for nequired insulsSon lewels)
. Fully-Alignad Ar Barmism
AL each Insulaled kocabion nobed beliow, a compiete air bamisr shail b= provided St ks Sully aligned with the: Reula@on as foliows:
= AL imerior surface of cedlings In all Climalke Zones; siso, & inlenior edge of atic save In all Climale Zones using 3 wind bafhe that
Extends o e Tull helpght of the: Insulafion. Incluce 3 e m sy bay or 3 Ehibed e i each bay Wit & Softe went Tat wil also
presend wind wasning of Insulabon In adjsent baeys )
» AE eximrior surface of wals in all Climabe Zores; and also at Interior surtace of walls for Climate Zomes 4-8" "
= AZ Interior surface of fioors In all Chmate Zones, Incuding Supporss o ensure parmanent contact and Bocking &% axposed edges ™
3.1 Walk
3.1.1 'Walls behind showers and tulbis a o =] a
3.1.2 'Wals behind frepaoes a [} O a
3.1.3 Atic knes wails ¢ Sioped akics =] =] [=] [=]
3.1.4 Ekylight shafl walls a O O [m]
3.1.5 'Wall adjgining porch roof a O O a
3.1.6 Saincase wals 0 ] O a
3.1.7 Double wals a O O a
3.1.8 Garage im J bamd joist adjcining condibored space a [m ] O a
319 All oher evierior wals a [} O a
3.2 Flhoors
3.2.1 Fioor abowe garage =) =] =] =)
3.2 2 Camlevensad floor a [} O a
3.2.3 Floor abone uncondBoned basement or venied crawispace a [m ] O a
3.3 Cdlings
3.3.1 Dropped celing =0 below uncordltioned alic a [} O a
3.3.2 Sloped celings ™' a O O [m]
3.3.3 AN ofner celings a [} O a
4. Redusad Tharmal Bridging
4.1 For insulsted celings with &S space above (Le., non-cathedmized celings),
unoompressad insulaton exiends o the Inside Tace of the exberion wall beiow at the a ] ] a
following levels CZ 105> R-21; CZ26 oA > R-30 ™
4.2 For dabs on grade In CZ 4 and higher, 100% of sial edge irsulsted b > F-5 ot e depth a = = =
speecfied by the 2009 IECC amd aligned with Swermal boundary of the walls 44
4.3 Insuiadion berneath altic plafiorms (2.9, HVAC plaffors, saksays) > B-21 R CZ2 10 5 a
2R-3IRCZEEDE
4.4 Reduced thermal bridgieg af walks (dm § band joists are exempled) using one of S following oplons:
4.4 1 Conanuius Figd Insulabion, insusied siding, or combination of he teo;
2 R-3 In Clmate Zones 110 4, > R-S In Cimate Zones St 8 T OR; = o o o
442 Bructural Insulatsd Fansks (5IPs), OR; a O O [m]
£ .4 3 resulatesd Comorets Forres (WEFs), OR; a [} O a
£ .44 Double-wall framing "'.GH; a O O [m]
£ 4 5 srvanced framing, Includieeg all of the Bers hsina
4.4.5a Al comers Insulated = -6 b edge |, AND; | o | o | [=] [=]
a
http://www.energystar.gov/ia/partners/bldrs__ Ienders raters/d ownIoads/lnspectlonCheckllsts pdf =]
o the exterior wall ", &ND; = a
4.4 Se Mirimum shud spacisg of 168" o.c. Tor 2 ¥ 4 framing In all Clirabs Zones and, in
Clmeate Zomes 5 through 8, 24" o.c. for 2 ¥ & faming uniess construcion a ] ] a
documents specity other spacing s stuckualy reguied ™

Warzion 3 [Resw. 03] - EfMechve 2112011 Resyised 252011 2



IECC 2012 ENERGY CODE
COMMERCIAL [CE] CHANGES

Seven Principal Areas

) E N V E L O P E gonm’mb INTERNATIONAL
DEEINITIONS ENERGY CONSERVATION

P M EC H A N I C A L* A Member of the Intemational Code Family |

« HOT WATER*

e LIGHTING*

ADDED EFFICIENCY OPTION
SYSTEM COMMISSIONING(new)
MANDATORY OPTIONS (new)

http://www.energycodes.gov/events/energycodes/documents/ecodes11/EC2011 2012iecc_commercial _update.pdf



HVAC AND SWH SYSTEMS - R403.2 (MULTIFAMILY)
USE CE 403 MECHANICAL & C404 SWH

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

62



SIMPLE VERSUS COMPLEX SYSTEMS

Simple systems
« Unitary/packaged
HVAC equipment

e One zone -
single thermostat

Complex systems

o 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

All buildings served by
HVAC systems not
covered under 503.3

Section C403.4
Complex
Systems




CONTROLS C403.2.4.4(MANDATORY)

Shutoff Dampers

Motorized dampers that will automatically shut
when the system or spaces are not In use.
v Exceptions

e Gravity dampers permitted in buildings < 2 stories

« Gravity dampers permitted for outside air intake or
exhaust airflows of 300 cfm (0.14m3/s) or less.

64



SYSTEM CONTROLS C403.2.4.1

(MANDATORY)

Control required for each system
v if zoned for each zone

65



MOTOR NAMEPLATE HORSEPOWER C403.2.10.2
(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 66



SERVICE WATER HEATING - C404

Table C404.2 Minimum Performance of
Water-Heating Equipment

v Water Heater Types Covered
» Electric Storage
» Gas and Oil Storage
* |nstantaneous Water Heaters - Gas and Oil
 Hot water boilers - gas and oil
* Pool heaters
» Unfired storage tanks

Temperature Controls (C404.3)
Heat Traps (C404.4)

67



HOT WATER SYSTEM CONTROLS - C404.6

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

v Automatically or manually

v Ready access to controls

68



POOLS AND IN-GROUND PERMANENTLY INSTALLED SPAS
C404.7 (Mandatory)

Heaters (C404.7.1)

v Readily accessible on-off switch mounted outside heater so
heater can be shut off without adjusting thermostat setting

v Natural gas or LPG fired pool heaters will not have
continuously burning pilot lights

Time switches or other control method (C404.7.2)

v' Automatic controls required to turn heaters and pumps on a
preset schedule

v Exceptions
 Where public health standards require 24 hour operation

 Where pumps are required to operate solar and waste
heat recovery pool heating systems

Note: heaters, pumps and motors with built-in timers meet

this requirement
69



SUGGESTED RESOURCES

e ICC2012 Codes

e www.iccsafe.org/content/historical-free-resources
e ICC 2015 Codes

. http://codes.iccsafe.org/I-Codes.htmltall

* DOE Resource Guides for air leakage, HVAC

*  https:/Svwww.energycodes.gov/resource-center/resource-
guides

* DOE Resources for RESCheck Basics

*  https:/Swwneeenerevoodes.oov/sites/default/files/becufresch
eckbasics.pdf

*+ DOE Video on Duct Testing

*  https://www.eneroycodes.cov/trainine-courses/duct-testing

* Energy Star Checklists
*  http:/fwwweenergystar.eovfia/partners/bldrs lenders raters/
downloads/InspectionChecklists.pdf




BECP - YOUR RESOURCES

Additional resources, including:
*Code Notes

eTechnical Assistance to Users
* Energy Codes 101

*Setting the Standard

*Training Materials

*Resource Center

Are available through the
Building Energy Codes Program

www.energycodes.gov
o



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.




Energy efficient vehicle
Runs on oats and grass

CAUTION

Do not step In exhaust



Donald J. Vigneau, A.L.A.

Adoptions / Advocacy / Training
djv_ala@yahoo.com

3 Wormwood Hill Road
Manshield, CT 06250

‘ [860] 742-1102 (B)
[B60] 8O8-8807(M)
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