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Does My Project Need to Comply with US. DEPARTMENTOF  Enaray Efficiency &
the Commercial Provisions in the IECC? ENERGY Renewable Energy

All Buildings Other Than:

v" One- and two-family
residential

v R-2, R-3, R-4 three
stories or less in height

™



Presenter
Presentation Notes
R-2 is occupancies containing more than 2 dwelling units where the occupants are primarily permanent in nature, including apartments, boarding houses, dormitories, etc (but not hotels/motels).  
R-3 includes one- and two-family dwellings.
R-4 includes residential care and assisted living facilities.



v Spaces undergoing a change in occupancy that
would result in an increase in demand for either
fossil fuel or electrical energy shall comply with this
code.

v Where the use in a space changes from one to
another, the installed lighting wattage shall comply
with Section 505.5.




Chanae in Space Conditionin U.S. DEPARTMENT OF [ Effici &
Sioiws P J ENERGY Lo Hficiency

Any non-conditioned space that is altered to become
conditioned space shall be required to be brought into
full compliance with this code

Image courtesy of Ken Baker, K energy




nergy Efficiency &

Renewable Energ

v’ Treat the residential occupancy under the applicable
residential code

v Treat the commercial occupancy under the
commercial code

v The residential and commercial occupancies fall
under two different scopes. Thus, two compliance
submittals must be prepared using the appropriate
calculations and forms from the respective codes for
each.



Presenter
Presentation Notes
It’s possible to have a mixed occupancy within the commercial provisions (between a Group R and All Other building) in which case separate documentation would not be needed.


U.S. DEPARTMENT OF

Energy Efficiency &

ii ﬂi i ENERGY Renewable Energy

Codes and standards listed in Chapter are considered part
of the requirements of this code to the “prescribed extent of
each such reference and as further regulated in Sections
C106.1.1 and C106.1.2"

« Conflicts, C106.1.1 — where differences occur between
this code and the referenced codes and standards,
provisions of this code apply

 Provisions in reference codes and standards, C106.1.2 —
“where the extent of the reference to a referenced code
or standard includes subject matter that is within the
scope of this code, the provisions of this code, as
applicable, shall take precedence over the provisions in
the referenced code or standard”
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v Roof/Ceiling Assembly v Floor Assembly
v" Wall Assembly v Slab Edge

v" Vertical Fenestration v' Below Grade Wall
and Skylights Assembly



Presenter
Presentation Notes
These assemblies can comprise the building thermal envelope if they separate conditioned from unconditioned space or outside air.

BUILDING THERMAL ENVELOPE. The basement walls, exterior walls, floor, roof, and any other building element that enclose conditioned space. This boundary also includes the boundary between conditioned space and any exempt or unconditioned space.



Commercial Compliance Options

2012 IECC 2012 IECC
® 90.1-2010 © C402 - Envelope O €407 - Total Building
. @ C403 - Mechanical Performance
® C404 - SWH ' O C402.4 - Air Leakage
® C405 - Lighting © C403.2 - Provisions
AND applicable to all
mechanical systems
© Pick One: O C404 - SWH
C406.2 — Eff. HVAC o
' Performance O Lighting Mandatory
or Sections
‘ C406.3 — Eff. Lighting Systems C405.2
or C405.3
‘ C406.4 — On-site Renewable C405.4
Energy
C405.6
C405.7
Q Building energy cost
to be < 85% of

standard reference

desiin buildini 8




W
AddiItiona |C|ency ~ac age ptIOnS U.S. DEPARTMENT OF Energy Efficiency &

C406 EN ERGY Renewable Energy

* One additional efficiency
feature must be selected
to comply with the IECC

— More efficient lighting
system (consistent with
90.1-2010), OR

— More efficient HVAC

system, OR
— Installation of onsite More Efficient Lighting.
renewables System
» 3% of the regulated
energy

Onsite Renewables



Presenter
Presentation Notes
Onsite renewables “regulated energy” = energy used within the building for building mechanical and service water heating equipment and lighting regulated by Chapter C4.


U.S. DEPARTMENT OF Energy Efﬁciency &

AR ENERGY Renewable Energy

« Efficient HVAC performance per C406.2 OR
— Per Tables C406.2(1) thru C406.2(7)
— Only used when efficiencies in the above tables are greater than
those in the efficiency tables in C403
« Efficient lighting system per C406.3 OR
— Whole building LPD complies with C406.3.1
— Determine total LPD of building using reduced whole building
itnterior lighting power in Table 406.3 x floor area for the building
ypes
* On-site supply of renewable energy per C406.4
— Total minimum ratings to comply with
* Provide = 1.75 Btu or = 0.50 watts per ft2 of conditioned floor area OR

. Fr(r)]v_ide = 3% of energy used for mechanical and SWH equipment and
ighting

Individual tenant spaces to comply with either C406.2 or C406.3 unless
documentation is provided that demonstrates compliance with C406.4 for
the entire building
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Climate Zones

U.S. DEPARTMENT OF

Energy Efficiency &
2012 IECC - Chapter 3 ENERGY renowable Eneray

Z]
~
Marine (C)

Moist (A)

N

Warm—Humid
Below White Line

.......

Al of Alaska in Zone 7
excapt for tha fallowing
Boroughs in Zone 8.

Bethel Morthwcsat Arctic

Deflingham Southeast Fairbanks ;

Fairbanks M. Star  Wade Hampton Zane 1 includes

Merme Y¥irkon—Koyukik Hawail, Guam,

Marth Slope Puertto Rico, 1
and the Virgin |slands

Determining Your Climate Zone is the First Step in the Process



Presenter
Presentation Notes
The climate zones are unchanged from the 2009 IECC.

U.S. counties are defined entirely by county boundaries; every county is homogenous.

There are 8 temperature oriented zones, crossed with 3 moisture regimes (moist, dry, marine), for a theoretical 24 possible zones.



Chapter 5 Prescriptive Approach L L M TS
’ gy Efficiency &
Ccom P liance ENERGY rcnewable Energy

TABLE Ca02.2
OFAQUE THERMAL ENVELOP E REQ LIREMEMNT 5
CLIMATE ZONE 1 2 3 4 EXCEPT MA RINE 5 AND MARINE 4 ] T ]
All Ctbwr | Group R | Al Ohe | Group R | Al Other | Group R | ANl Other | Grous B | A Othier | GroupR | Al Other | Group R | A CEPer | Groue A | AL Othier | Group R
Roo s
”::.!J ::l:"""l-". R-20ci B2 R-20ci R-20ci R-20d R-2ci R-2ici R-25d R-24ci R-2ci B -0 R Aci R 3ici R-A5d R-3ci R-35ci
BTRYE CREC
i F
:,h :I:I:.IIILI"‘“ J R19 4 B 144 =194 [ =194 E-19 + B <19 4 E-19 4 R=19 4 B9 4 R-2% 4 RB=29 4 B30 R=50 + B=50 B30 4
i-'h'::l'j_ﬂ"l e E-1T1LS | K111 EI111.5 E-1TLS | E-11LS | B<11 LS | B-1T LS | B<LT LS | B=11 L& | B-11 1S | B-T1T LS | B-TT LS | B<11 05 | B-1T LS | RB-11 LS | B-11 1.5
S
At nd ather [T H] Ra8 B-58 [T H] R-GR B-5H [T H] (] L8] (L 3] (L% 4} L8] (L 3] k449 L8] (L3 3]
‘Walks, Ao G ace
Mass R-5.Tci R-5Td B-5 T R-T i R-T 6 B9 A RS98| Rl da | Bedldedi | Re13%0 | Ra12 % | R1S20i | R 15201 | R-152a R 254 B 25z
Mietal build ing R-134 CHEE CAER CEER B-154 B-134 CEER B-154 R-15+ CEER B=154 B=154 CEER B=154 B=154 Bl 5
el bulkling RéSi | Ré5d | Basd | Raddd | RaSd | Redded | Rldei | B30 | Redded | Reddei | RA3d | Rdei | Reddei | RI956 | Rddei | Ro19.5
T — R1% 4 Re 1% 4 R 1% 4 Re1% 4 R-1% 4 R-1%4 Re1% 4 R 1% R 1% 4 Re1% 4 R 1% R 1% 4 B13 4 R 1% R 1% 4 R %
h : R-5ci R-5a B-5ci R-T 5 BE-75d BT 5 R-T 5 R-¥. 5 BT 5 R-T 5 R-T 5a BT 5 R-T 5 Be 15 S BT 5 RIT 5a
. 5 s . - N N - N R-13 + NER =13+ F-13 & R-13 4 =134+ HER
Wood framed nnd Reldl 4 Bl Bl R 4 Bl Bi-ld 4 Rl 4 Birl-l Bl v g 7 40 e | R 50 or| R-Tacion | R-78d o | BT 3cior| R-196ci | R-15.6c0
B-ifadar| K-5.8ciar | B3 fedar | B-3.8a ar | B-3.8c1ar | B-3.8ciar | B-3.0a ar [ B-3.8ciar | B3, Beiar
cthier B3 B30 R B B R BN B20 B B30 = B2 R 20 B30 B3+ |orB-Xa |orB-204
- b R-2%: | RA3ES Redfci | B38| RAES ] R- 1icd
Walls, Below Grads
Beloa- grde wall’ MR MR MR MK MR MR R-T 50 R-¥ .53 BT 5 R-T 5 R-T 53 BT 5z R 1tki B-10k1 B- 10k R- 125z
Flao ors
Mass MR MR | R-82ci R-10a Be 10k R- 10kd E- 10 4a B 10k B2 | R-1253 | R 125 R- 15z R-1&7a B 15z R-16.Tci
Jull.l.'Er.-.rruruE- ME MH R-30 R-5 R R-51 R B30 R-51 R-5 B30 R-%F R-XF R-5" R-5F R-¥F
Slab-on md e Floors
B-10 fiar | B0 for | R10 6r | R-10far | R0 far | B8 & | B18 far | B=13for | B3 & | B<30 far
Utkxamd sl NE. NE NE NG NE NE 124" bedow | 247 below| 247 below | 247 below | 247 b ow| 247 below | 24" b ow | 247 below| 247 below | 247 below
R BT 5 cr | BT Sfor | BRTS for | R-T5fcr | B0 for | Bl for | BelSfor | RelSfor | RIS e | Bel8for | Ba18for | BRX f&r | B3 for | BeXfor | B3 & | B30 for
’ ) 12" belo| 127 bedova] 127 bk | 127 belovay | 247 bae b | 247 b bovar | 247 bl oy [ 247 b oo | 067 bz o | 167 b vy | 6™ bl v 457 b hovee | 24 bl |45 e B[ 457 b vy | 4507 b by
O Do crs
Swinging LI-tsl LId0. 6l L1l LIl LIl LIl LI-Tl L4061 LI-0A7 L1037 L1037 LI-037 L1037 L1037 LI A7 L1037
Balkup or shiching R-4 75 Bed 75 B-4.T% R-4 75 BT 5 B-4.T5 R-4 75 E475 B-4.T5 R-4T5 B, 75 B-4.T5 R-4T5 B-4.T5 B4 T5 R-4T5

For 8F Linch = 254 mm  d = Coatinueas insuladen, MR = Morequirement,

[5= Ling Syarm—~A continaos membrane ing alled below the puding and aninc ernoped by faming me mbers, Unoompressed, unfaed i naalaion ress onop of the membrane beracen the purlins,
a. Assemhly descrptions coan be bund in ANSIASHRAEAESHNA Appadiz A,
b, Where using B-vake complisnce methed, a thermal spacer block shall be provided, otheradise use de - factor compliance method in Table C402,1,2,

¢, R=3.7ciis allowed to he substittad with cancrae blodk walls complying with ASTM C 0, ung muied ar parti dly grooted a0 52 inches ar less an cener verica by and 48 inches ar less on canier hon mntadly
with ungrouied cores fill sl with materials hawing 8 mmimom thermal cond uctivity of 044 Budnh-P? °F,

d. Where heaed shhbs are below grade, beloas gmde walls shall comply with the exterior i naalati on require menes for heated shbs
e, Steel floor joist sysiems s el be ins ulisd o R <38,
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Presenter
Presentation Notes
Table C402.2 – examples from each component section in the table follow




TABLE Can2.2
COFAQUE THERMAL ENVELOFPE REQUIREMENT 5

b ek

ELIMATE ZINE 1 ] 3 4 EXCEFT Ma RINE S5 AaHD MARINE 4 =] T ]
All Dber | GRoup H | 8l Ohe | Srelp R | 8 Other | Grodp R | ANOERer | Grogs B | AL Other | Grodp R | 8 Oher | Groldp R | S00CEReF | Groge B | A1 Other | GroipH
R s
Iraiiarion e mirely [FRIPE N B ] BMwi | B [ K2 BMwi | B | K250 [ERRETR I I U T I T T K-l KA | RO35d K- A4vi [ER R

Meal Bl ings
cath S
bkl

thier

LS N

o3 RN
(SRR B

Anic snd ather

I

i

Bo2%
ElhLS

K-l
(S B

LRI
[ B

k.-

L

LRk

I

a Assembly desci pians con be Bond in ASSEASHEATATSS A Appadiz AL
b, Where sl e B-vabe compliinee moathed aher mal guaer bl kdhad e provided, atheraciae uee e G- Tesr compliinee: methoad inTabke Cdi20, 2

o BeAcdcns alkewsd o be s ubsomital with caonc rasblock wedls caomplyvine with A% (RS ERELTR une Bzl ar pamad Iy eronal s S inches ar lzss an center ven gy aned 4% inc hes ar ks ancanizr hon aonally,

with ungreaed cores fillal with macerials hasing o Mo imam termal comluaisay of D AP o
. Where heared shibs are below grade, beloas gmcke aalls dall comply withhe esierion ingalition require me nes for beaed stibs
e St Moor pistsysiems shed | beins uboiesd o B -35

i Svdem- A contincas membeane ind ke ke ke the pording and nincerropeed by Fami e me mbers, U non mpeessecd anfaced il isn ress oneep of the me mbeane beracen te por lins,

Insulation
entirely R-20ci R-20ci R-20ci R-20ci R-20ci R-20ci R-25ci R-25ci R-25ci R-25ci R-30ci R-30ci R-35ci R-35ci R-35ci R-35ci
above deck
Metal
buildings 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+
(with R-5 R-11 R-11 R-11 R-11 R-11 R-11 R-11 R-11 R-11 R-11 R-11 R-11 R-11 R-11 R-11 R-11
thermal LS LS LS LS LS LS LS LS LS LS LS LS LS LS LS LS
blocks)
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

T . " Laniaie & o L Ens S Bk ki T = T I W

’ ' |I"h|#|"hl#l"hl#l"hl# hl#‘4h|»4ht#|v hu-l hu-v h:l#-ihhl#."-i-'h-l--w A" e b
O Dok s

Hwinging (IR TN BRI TR BERRTN N B ERTY R IRRTTVIN BT BNRTERRN BNRRTET RN BEETE TR BNRRTETN BNRRTERN BT B RETE VR BRRTET

Redlup o sliding W35 | Rads | oRads | oedds | oRads [ oeans | omads [ oeads | owads | oreans | ot [ ordads [ oreads | opads | owdds | Re4ds

P 5E Lineh = 254 me d = Coatinied s insiladen, SH = Seregquirenent,
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Presenter
Presentation Notes
The minimum thermal resistance (R-value) of the insulating material(s) installed either between the roof framing or continuously on the roof assembly is to be as specified in Table C402.2, based on the construction materials used in the roof assembly. 


TABLE Can2.2
COFAQUE THERMAL ENVELOFPE REQUIREMENT 5

ELIMATE ZINE 1 2 3 4 EXCEFT Ma RINE SAHD MARINE 4 =} T g
All Dber | GRoup H | 8l Ohe | Srelp R | 8 Other | Grodp R | ANOERer | Grogs B | AL Other | Grodp R | 8 Oher | Groldp R | S00CEReF | Groge B | A1 Other | GroipH
Foo b
"rlf:.!.lllil:"""l-". B2 B K- B 2 K- K- K- K-25ei K- K it K-t K- v [ RT] K- k-5
BHLIL RS FeN
Meal Bl ings

Cath B S ey mad
bkl

R
[ B

o3 RN
(SRR B

n

.

Bo2%
ElhLS

K-l
(S B

LRI
[ B

Mass E_Yci R-5.7ci R-5.7ci R-7.6¢ci R-7.6ci R-9.5ci R-9.5ci R-11.4ci ?i e R-13.3ci R-13.3ci R-15.2ci R-15.2ci R-15.2ci R-25ci R-25ci
Metal by R13+ | Raa+ 13'3-R- R R R R-13+R- 13'3-R- R13+R- | R-3+R- | R-3+R- | R-13+R- | R-13+R- R R
building 13+ | 65c 6.5ci 13ci 13+R- | 13+R- | 13+R- 13ci 13ci 13ci 13ci 13ci 13ci 195¢ | 3R 18R
6.5ci ’ 13ci 13 ci 13ci i ’ 13ci 19.5 ci
Metal R-
Framed 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-5 R-5 ci R-5 ci 7.5¢i 7.5¢i 7.5¢i 7.5¢i 7.5¢i 7.5¢i 7.5¢i 7.5¢i 7.;5¢i 7.5cfi 15.6¢i 7.5¢i 17.5ci
ci
Wood R- R- R- R- R-
Framed & @ 13+R R- R- R- R- R- 13+R- | Ru3+R. | 13+r. | RA3+R- | R-I3+R- | RA3+R- | R-I3+R- | R-I3+R- | 13+R- 13+R-
Other - 13+R- 13+R- 13+R- 13+R- 13+R- 3.8 or 3.8¢i or 3.8ci 7.5¢i or 7.5¢i or 7.5¢ci or 7.5ci or 7.5ci or 15.6¢i 15.6ci
3.8ci 3.8ci or 3.8ci or 3.8ci or 3.8ci or 3.8ci or 'R_20 i?-ZO 0; R- R-20+R- R-20+R- R-20+R- R-20+R- R-20+R- or R- or R-
or R- R-20 R-20 R-20 R-20 R-20 3 20 3.8ci 3.8ci 3.8ci 3.8ci 3.8ci 20+R- 20+R-
20 10ci 10 ci
s Assembly desc i pians con be Bond in ASSEASHEATLATSS A Appadiz AL
b, Where sl e B-vabe compliinee moathed aher mal guaer bl kdhad e provided, atheraciae uee e G- Tesr compliinee: methoad inTabke Cdi20, 2
A SR ]

with ungreaed cores fillal with macerials hasing o Mo imam termal comluaisay of D AP o

L here heaed shibs are beloas grade, beloas gmde walls dallcomply withithe esierion inaabivicn reguire me nes for beaed shibs
L Sl Moar jistsvsizms s hed | be insulued o k-G8,

e 1o he s ubsmniiad with <ane rae bloeck wedls complyine with A% (RS ERELTR une Bzl ar pamad Iy eronal s FXinches ar lzss an center venicsl Iy ared 4% 10 hes ar sy an caizr han aonally,
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Presenter
Presentation Notes
Above-grade walls are those walls covered by Section C402.2.3 on the exterior of the building and completely above grade or walls that are more than 15 percent above grade.

The minimum thermal resistance (R-value) of the insulating material(s) installed in the wall cavity between the framing members and continuously on the walls are to be as specified in Table C402.2, based on the type of framing and materials used in the wall assembly construction. The R-value of integral insulation installed in concrete masonry units (CMU) should not be used to determine compliance with Table C402.2. “Mass walls” include walls weighing at least (1) 35 pounds per square foot (170 kg/m2) of wall surface area or (2) 25 pounds per square foot (120 kg/m2) of wall surface area given that the material weight is no more than 120 pounds per cubic foot (1900 kg/m3).


TABLE Can2.2
COFAQUE THERMAL ENVELOFPE REQUIREMENT 5

ELIMATE ZINE 1 ] 3 4 EXCEFT Ma RINE S5 AaHD MARINE 4 =] T ]
All Dber | GRoup H | 8l Ohe | Srelp R | 8 Other | Grodp R | ANOERer | Grogs B | AL Other | Grodp R | 8 Oher | Groldp R | S00CEReF | Groge B | A1 Other | GroipH
R s
Iraiiarion e mirely [FRIPE N B ] BMwi | B [ K2 BMwi | B | K250 [ERRETR I I U T I T T K-l KA | RO35d K- A4vi [ER R

b ek

Meal Bl ings
Cath B S ey mad
bkl

R
[ B

o3 RN
(SRR B

Below
grade
wall

n

.

R-7.5ci

R-7.5ci

R-7.5ci

Bo2%
ElhLS

K-l
(S B

LRI
[ B

R-7.5ci

R-7.5ci

R-10ci

R-10ci

R-10ci

Walla, B elow Grade

Helosy amidke el " "l "l n "l " LR LR | [ LR | LR [ H- ki LR RS | B ek K- 1250
Floats
i HEY " "l L R-E LR LLLS ] L Y| [ER LA [N S | B ki R 1250 | R-12.5a | K125 B 15 L LS | B 150 LR e |
Jai st framing " H "R LR (LR [ LR K-l Kt (LR (L] (L] kaF KoaF (LRI kAF KowF
Slab-on Gmde Floors

Unheamd slebs MR MR | HNR e ML L | ] S5 el 5 et 247 k] 24 el |24 kv | 47 o] 24" el | 247 el

el sluhe Rl I S G N D T P S T I D I O D
127 Paelesad] 127 b by 127 P b | 127 baelovay | 247 e kv | 247 bz v | 27 e Loy | 27 e o] W87 e vy [ 08T e ooy | 087 el | 8 b oy | 207 ey [ e oo 6 e vy | 4 e vy

O Do s

Hwinging [T T T T T T T T BOETE T BERETEE N BT TN BRRTETN BERRTEEN BT B EETE TR BT

Bk o alicling SR B Hodis LA SR B [ N LA [ERE B [ Lo SR L L8 A SR L L8 P [RE B

P 5E Lineh = 254 me d = Coatinied s insiladen, SH = Seregquirenent,

15= Lint Svacm- A contineas membeane ind dled be i the porling aed anincerroped by Fami g me mbers, U nonmpeessecd unfaed indalaion reds onecp of the: me mbeane beracen te porlins,

L Assembly deseapoons con be Dound in ANSEASHEATLATSSA Ap pendiz AL
L here s e Bovabe complince mahesd a e mal quaer bk dal e provided. adheraiae oae the O Tcor complinnee. methoad in Tabke o202
oo B alkewed 1o be s ubsmniial with cancrae hlock wed s complying with A% (RS ERELTR une Bzl ar pamad Iy eronal s S inches ar lzss an center ven gy aned 4% inc hes ar sy ancm

with ungreaed cores fillal with macerials hasing o Mo imam termal comluaisay of D AP o

L

L here heaed shibs are beloas grade, beloas gmde walls dallcomply withithe esierion inaabivicn reguire me nes for beaed shibs
L Sl Moar jistsvsizms s hed | be insulued o k-G8,

t=r hod analdly
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Presenter
Presentation Notes
Below-grade walls covered by Section C402.2.4 are basement or first-story walls associated with the exterior of the building that are at least 85 percent below grade.

The minimum R-value of the insulating material installed in, or continuously on, the below-grade walls are to be as specified in Table C402.2, and should extend to a depth of 10 feet (3048 mm) below the outside finished ground level, or to the level of the floor, whichever is less.



TABLE Can2.2
COFAQUE THERMAL ENVELOFPE REQUIREMENT 5

b ek

ELIMATE ZINE 1 ] 3 4 EXCEFT Ma RINE S5 AaHD MARINE 4 =] T ]
All Dber | GRoup H | 8l Ohe | Srelp R | 8 Other | Grodp R | ANOERer | Grogs B | AL Other | Grodp R | 8 Oher | Groldp R | S00CEReF | Groge B | A1 Other | GroipH
R s
Iraiiarion e mirely [FRIPE N B ] BMwi | B [ K2 BMwi | B | K250 [ERRETR I I U T I T T K-l KA | RO35d K- A4vi [ER R

Meal Bl ings
Cath B S ey mad
bkl

LS N

o3 RN
(SRR B

Anic snd ather

K-

Bo2%
ElhLS

K-l
(S B

LRI
[ B

-4

44

K41

I

a Assembly desci pians con be Bond in ASSEASHEATATSS A Appadiz AL

with ungreaed cores fillal with macerials hasing o Mo imam termal comluaisay of D AP o
. Where heared shibs are below grade, beloas gmcke aalls dall comply withhe esierion ingalition require me nes for beaed stibs
e St Moor pistsysiems shed | beins uboiesd o B -35

L here s e Bovabe complince mahesd a e mal quaer bk dal e provided. adheraiae oae the O Tcor complinnee. methoad in Tabke o202
R alkewsd 1o be subsmnial with cancrae hlock wed s complving with A% (RS ERELTR une Bzl ar pamad Iy eronal s S inches ar lzss an center ven e ly ared A% inc hes ar kessan caner han aneally

i Svdem- A contincas membeane ind ke ke ke the pording and nincerropeed by Fami e me mbers, U non mpeessecd anfaced il isn ress oneep of the me mbeane beracen te por lins,

Mass NR NR R-6.3ci R-8.3ci R-10ci R-10ci R-10ci R-10.4ci R-10ci R-12.5ci R-12.5ci R-12.5ci R-15ci R-16.7ci R-15ci R-16.7ci
Joist/
Framing
Steel/ NR NR R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30 R-30
(Wood)

D T T T I T I ot BB e F B B B e e

Vel wlabe 14 I:'." lox H.ZI Sl H.:'.‘ LR I:'." lod HI_I'I lox H._I'l lox HI_I‘ lox H.-I Sler H._I‘ kr HI_I" lox HI_I‘ lor HI__"AI kr HI_;‘H lox HI__"H lor HI__"AI kr HI_}I lox
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Presentation Notes
Floors over outdoor air or unconditioned space.
The minimum R-value of the insulating material installed either between the floor framing or continuously on the floor assembly are to be as specified in Table C402.2, based on materials used in the construction of the floor assembly.

“Mass floors”  include floors weighing at least (1) 35 pounds per square foot (170 kg/m2) of floor surface area or (2) 25 pounds per square foot (120 kg/m2) of floor surface area if the material weight is not more than 120 pounds per cubic foot (1,900 kg/m3).
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Presentation Notes
Slabs on grade. Where the slab on grade is in contact with the ground, the minimum R-value of the insulation around the perimeter of unheated or heated slab-on-grade floors are to be as specified in Table C402.2. The insulation needs to be placed on the outside of the foundation or on the inside of a foundation wall. The insulation should extend downward from the top of the slab for a minimum distance as shown in the table or to the top of the footing, whichever is less, or downward to at least the bottom of the slab and then horizontally to the interior or exterior for the total distance shown in the table.  Insulation extending away from the building to be protected by pavement or a minimum of 10 inches of soil.

Exception:  where slab is greater than 24 inches below finished exterior grade, perimeter insulation isn’t required.


Swinging
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Presentation Notes
Opaque doors. Doors having less than 50 percent glass area, also referred to as Opaque doors, needs to meet the applicable requirements for doors as specified in Table C402.2 and be considered as part of the gross area of above-grade walls, all part of the building envelope.


Roof R-Value (C402.2.1 U.S. DEPARTMENT OF [ Effici &
< ) ENERGY o) Fffciency

%

Roof R-values and U-factor requirements are based on assembly type /
Insulation placement
v/ Insulation entirely above deck
v’ Metal buildings
v Attic and other

Skylight curbs to be insulated to the level
of roofs with insulation entirely above
deck or R-5, whichever is less

v Exception: unit skylight curbs included as a component of an
NFRC 100 rated assembly
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Presentation Notes
Each type discussed in follow-on slides.






ROO0T Solar refrlectance

Required in Climate Zones 1-3 for low-sloped roofs (less than 2 units
vertical in 12 horizontal), directly above cooled conditioned spaces

Requirements:

Minimum three-year aged solar reflectance of 0.55 and minimum three-
year aged thermal emittance of 0.75

OR

Initial solar reflectance of 0.70 and initial thermal emittance of 0.75

OR

Three-year aged solar reflectance index of 64

OR

Initial solar reflectance index of 82
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402.2.1.1 (cont’d

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energ

Portions of roofs that include or are covered by:
— PV systems or components
— Solar air or water heating systems or components
— Roof gardens or landscaped roofs
— Above-roof decks or walkways
— Skylights
— HVAC systems, components, and other opague objects mounted
above the roof

Portions of roofs shaded during peak sun angle on June 21 by
permanent features of the building or adjacent buildings

Ballasted roofs with minimum stone ballast of 17 Ibs/ft? or 23
Ibs/ft* pavers

Roofs, where a minimum of 75% of the roof area meets one of
the above exceptions




U.S. DEPARTMENT OF Energy Efficiency &

High Albedo Roof - Example ENERGY  Renewabie Energy

BUILDING ENERGY CODES www.energycodes.gov/becu



() () =VAalllE U.S. DEPARTMENT OF Energy Eﬂ-'lciency&

nsulation Complete ENERGY recnewabie Ene C

Y v’ Insulation considered
B continuous (ClI)

v’ Insulation thickness can
vary < 1”7 and area weighted
U-factor meets the
requirements of Table
C402.2
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Presentation Notes
Roof assembly. The minimum thermal resistance (R-value) of the insulating material installed either between
the roof framing or continuously on the roof assembly shall be as specified in Table C402.2, based on construction
materials used in the roof assembly.

Exception: Continuously insulated roof assemblies where the thickness of insulation varies 1 inch (25 mm) or less and
where the area-weighted U-factor is equivalent to the same assembly with the R-value specified in Table C402.2.
Insulation installed on a suspended ceiling with removable ceiling tiles shall not be considered part of the minimum
thermal resistance of the roof insulation.







U.S. DEPARTMENT OF Energy Efﬁciency &

Insulation Placed on Suspended Ceiling with ENERGY recnewable Energy

W

AV IRV

Dropped Ceilin/

v Will not count for code
compliance

v’ Not considered part of the
minimum thermal resistance
of the roof insulation
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Presentation Notes
For buildings with suspended ceilings, the roof insulation is installed either directly under the roof sheathing, on-top of the roof deck or on a sealed sheetrock ceiling with the suspended ceiling located below it.



U.S. DEPARTMENT OF Energy Efﬁciency &

” ‘ ‘i ‘ ‘ | ENERGY Renewable Energy

Thermal Blocks

Insulation
Parallel to Purlin

Insulation
Draped Over

Purlin
Picture from NAIMA

R-5 thermal blocks required on all
metal buildings or must use U-
factor Compliance Method

Two layers of insulation required

v' CZ 1-5 and marine 4: R-19+R-11
LS

v CZ6: R-25+R-11LS
v CZ7-8: R-30+R-11LS
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Presentation Notes
LS = liner system


.S. DEPARTMENT OF Energy Efficiency &

Metal BUl|d|ng ROOfS ENERGY Renewable Energy




U.S. DEPARTMENT OF ‘ Energy Efﬁciency &

D
Metal Buildi ng Roofs ENERGY recnewable Energy




nergy Efficiency &

~Renewaple Energ

v’ Install insulation between
framing

v R-38 in Climate Zones 1-5
and marine 4 “All Other”

v' R-49 in Climate Zones 5
and marine 4 “Group R"-8




e a g‘ ‘ | !_ 5 gl u g U.S. DEPARTMENT OF I Energy EfﬁCiency &

Mass Walls ENERGY - Renewable Energy
- ___

Walls weighing at least 35
Ibs/ft? of wall surface area

OR

25 Ibs/ft2 of wall surface
area If material weight is
< 120 Ib/ft3
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Presentation Notes
Concrete masonry unit, tilt-up concrete, etc.


Climate Zones 1 and 2 (all other) — Can use integral
Insulation instead of R-5.7 ci

v Concrete block walls must comply with ASTM C 90, and

v Ungrouted or partially grouted @ 32 inch. o.c. or less vertically or
48 inch. o.c. or less horizontally, and

v Ungrouted cells must be filled with insulation material < of 0.44
Btu-in./h-ft> F




Wa.l I R-Val u e U.S. DEPARTMENT OF Energy Efflc'ency &
Wood, Metal Frame, and Other ENERGY rencwabie Energy

v' Cavity insulation or cavity
plus continuous (ci)

v' Continuous insulation not
broken up by framing
members e.q., rigid board
Insulation

Photo courtesy of Dow Building Solutions
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Metal Building Walls us DEPARTMENTOF  Energy Efficiency &
Table C402.2 ENERGY  Renewabie Energy




nergy Efficiency &
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What is a below grade wall?
v’ Basement or first-story walls = 85% below grade

Insulation must extend down 10 ft from the outside
finished grade level or to the level of the floor, whichever
IS less

Heated slabs installed below grade (footnoted to Tables
C401.2.2 and C402.2)

v Below grade walls must meet exterior insulation requirements
for heated slabs
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Presentation Notes
No insulation is required for CZ 1-3 group R and all other.

Below grade walls under C402.2.4 are defined as at least 85% below grade in C402.2.2.2.



U.S. DEPARTMENT OF Energy Efﬁciency &

Below-Grade Wall Insulation ENERGY rorcnabic Enoray

Photo courtesy of Dow Building Solutions
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U.S. DEPARTMENT OF

Unconditioned Space ENERGY

Energy Efficiency &
Renewable Energy

Joist/Framing (Steel/Wood)
v" Insulation installed between
framing
Mass Floors

v’ Materials weighing (of floor
surface area)
35 Ibs/ft?, or

v’ 25 Ibs/ft? if material weight is
< 12 Ibs/ft3

v" Insulation installed
continuously
Steel Floor Joist Systems
(footnoted to Table C402.2)
v' R-38 in Climate Zones 6-8

35


Presenter
Presentation Notes
Photo:  this is a parking garage under conditioned space.

Steel floor joist system R-38 is footnote e to Table C402.2.


U.S. DEPARTMENT OF Energy Efﬁciency &

iiﬂi i i ENERGY Renewable Energy

Unheated slab — insulation required:
v Climate Zones 4-8

Heated slabs — insulation required in all Climate Zones

Moist (A)
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Presentation Notes
Insulation to be placed on the outside of the foundation or on the inside of a foundation wall.

Insulation to extend downward from the top of the slab for a minimum distance as per the table or to the top of the footing, whichever is less, or downward to at least the bottom of the slab and then horizontally  to the interior or exterior for the total distance shown in the table. 



p aq U e 0 0 rS U.S. DEPARTMENT OF Energy Efficiency &
C402.2.7 EN ERGY Renewable Energy

Doors having < 50% glass area

Swinging doors
v' Meet U-factor requirement

Roll-up or sliding doors
v R-4.75 in all climate zones




v' Radiant panels and associated U-bends and headers to
be insulated with a minimum of R-3.5
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Presentation Notes
Requirements apply if designed for sensible heating of an indoor space through heat transfer from the thermally effective panel surfaces to the occupants or indoor space by thermal radiation and natural convection and the bottom surfaces of floor structures incorporating radiant heating


Chapter 5 Prescri

TABLE C402.3
BUILDING ENVELOPE REQUIREMENTS: FEHESTRATION

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

CLIMATE ZOME 1 | 2 | a |4EI{EFrHﬂ.FIIE|EAHJHﬂ.HIE.|| ) 7 ]
Wartical fenestration
U-facior
Fixed fenestration .50 .50 046 0is 038 .36 029 0.7
iperable fenestration 1143 &5 el 045 045 .43 037 .37
Entrance doors 1.10 .83 o 0TI 077 077 077 077
SHGC
SHGC .25 025 .25 J_ 040 .40 .40 .45 (.45
Eloylights
U-factor 075 055 .55 0.50 .50 .50 .50 050
SHGC 035 035 035 04D .40 .40 NE NE

ME = Mo mequirement.
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Presentation Notes
U-factor requirements by:  fixed fenestration, operable fenestration, entrance doors


U.S. DEPARTMENT OF Energy Efﬁciency &

C402.3.1 - Prescriitive ‘Max area' ENERGY Renewable Energy

Percentage of Vertical
Fenestration Area to Gross
Wall Area

v’ Allowed up to 30% maximum
of above grade wall

v’ In Climate Zones 1-6, up
to 40% maximum of above
grade wall with daylighting
controls
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Presentation Notes
If > 30% (or 40% in CZ 1-6 with daylighting controls), cannot use prescriptive table to demonstrate compliance

This threshold also applies when showing compliance using COMcheck.




C402.3.1 ENERGY renewable Energy

Based on above-grade wall area (gross)

v Includes walls between conditioned space and unconditioned space or the
great outdoors

* Includes walls that are > 15% above grade

Total fenestration area (includes frame and glazing)
v' Does not include opaque door area

Line of
Insulation

Drop
Ceiling

Ceiling
Height

Il

—_—

Window
Height




Skylight Minimum Fenestration Area
C402.3.1 Prescriptive

Energy Efficiency &

U.S. DEPARTMENT OF
ENERGY Renewable Energy

v' Limited to < 3% of Roof Area

v Up to 5% allowed if automatic daylighting controls
Installed in daylight zones under skylights
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Daylighting Controls

v Up to 40% vertical fenestration area allowed in Climate

Zones 1-6, provided
— No less than 50% of the conditioned floor area is within a
daylight zone
— Automatic daylighting controls are installed in daylight zones;
and
— VT of vertical fenestration is = 1.1 times SHGC

Exception:

Fenestration that is outside the scope of NFRC 200 isn't
required to comply with VT




()
Daylignting Controls

v Up to 5% provided automatic daylighting controls are
Installed in daylight zones under skylights
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Presentation Notes
In certain spaces, both skylights and automatic controls are required.


U.S. DEPARTMENT OF Energy Efficiency &

EN ERGY Renewable Energ

 |n certain types of enclosed spaces > 10,000 ft?
directly under a roof with ceiling heights > 15 ft

— total daylight zone under skylights to not be < %z the floor area
and to provide a minimum skylight area to daylight zone of
either

« Minimum of 3% of roof area with a skylight VLT at least 0.40 OR
* Provide a minimum skylight effective aperture of at least 1%

Exceptions

 Climate Zones 6-8

e Spaces with LPDs < 0.5 W/ft?
 Documented shaded spaces

« Daylight area under rooftop monitors is > 50% of floor
area
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Presentation Notes
Applicable space types:  office, lobby, atrium, concourse, corridor, storage, gymnasium/exercise center, convention center, automotive service, manufacturing, non-refrigerated warehouse, retail store, distribution/sorting area, transportation, or workshop

Documented shaded space = documented that existing structures or natural objects block direct beam sunlight on at least half of the roof over the enclosed area for more than 1,500 daytime hours per year between 8am and 4pm


®
Under Skylights

« All lighting in daylight zones to have multilevel lighting
controls and meet C405.2.2.3.3

Exceptions

 Climate Zones 6-8
e Spaces with LPDs < 0.5 W/ft?
 Documented shaded spaces

« Daylight area under rooftop monitors is > 50% of floor
area
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Presentation Notes
Documented shaded space = documented that existing structures or natural objects block direct beam sunlight on at least half of the roof over the enclosed area for more than 1,500 daytime hours per year between 8am and 4pm


nergy Efficiency &

~Renewaple Energ

« Skylights in certain space types to have a glazing
material or diffuser with a measured haze factor > 90%
per ASTM D 1003

— Office, storage, automotive service, manufacturing,

nonrefrigerated warehouse, retail store, and distribution/sorting
area

e EXception

— Skylights designed to exclude direct sunlight entering the
occupied space by use of fixed or automated baffles, or the
geometry of skylight and light well




Fenestration U-Factor us. oepasTweNtor  Eneray Efficiency &
C402.3.3 ENERGY Renewable Energy

Table C402.3 requirements by these categories:

v’ Fixed fenestration
v Operable fenestration
v’ Entrance doors




v U-factor and SHGC Based

v NFRC 100 Rating for U-factor or Default Table

v NFRC 200 Rating for SHGC and VT or Default Table
v No SHGC requirements in Climate Zones 7-8




U.S. DEPARTMENT OF

Energy Efficiency &

iﬂi i i ENERGY Renewable Energy

How Do You Meet the Requirement?

v’ Fenestration product rating in
to NFRC 100

accordance

v’ Labeled and certified by the manufacturer
v" Non-NFRC 100 rated fenestration
v’ Default Glazed Fenestration U-factor

Table C303.1.3(1

World's Best
Window Co.

Millennium 2000+ :
Il W F

! Doubi Bt i+ hrmar Bl Lo wE !
| Produst Typs: Vertical #ider :

ENERGY PERFORMANCE RATINGS

U-Factor (U5A-F)

0.35

Solar Heat Gain Coefficient

0.32

ADDITIONAL PERFORMANCE RATINGS

wisible Iransmillance

0.51

Air Leakage [UL5.1-7)

0.2

Condensation Reskstance
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NFRC PRODUCT CERTIFICATION
PROGRAM

NFRC Label Certificate for Site-
Built Products

Project Location

Street Address:

Cary. State
Project Name
(Optional).

Product Line Information
Operatos Type (per Table 4-3 of NFRC 100)

Product Line ID No.

How many of this

ndividual product -
Elevation drawmng Fenestration (window &
page doar) schedule page

Indivadual Product ID No.
Locanon m buildmg

Frame Material Supplier Company name:

Cary. State: Zip Code:

Street Address:

Connact: Phone: Fax:

Glazing Material Supplier Company name:

City: State.
Street Address:

Contact: Phone: Fax:

Glazing Contractor Installer Comp. name:

City: State:
Street Address:

Connact: Phone: Fax:

Certification Aunthorization
Independ fi & Insp Agency (TA):

Darte Cerrificarion A Issued:
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Presentation Notes
Fenestration product rating. U-factors of fenestration products (windows, doors and skylights) shall be determined in accordance with NFRC 100 by an accredited, independent laboratory, and labeled and certified by the manufacturer. Products lacking such a labeled U-factor shall be assigned a default U-factor from Table C303.1.3(1) or C303.1.3(2). The solar heat gain coefficient (SHGC) and visible transmittance (VT) of glazed fenestration products (windows, glazed doors and skylights) shall be determined in accordance with NFRC 200 by an accredited, independent laboratory, and labeled and certified by the manufacturer. Products lacking such a labeled SHGC or VT shall be assigned a default SHGC or VT from Table C303.1.3(3).


nergy Efficiency &

Renewable Energ

TABLE C303.1.3(1)
DEFAULT GLAZED FENESTRATION U-FACTOR

SINGLE | DOUELE SKYLIGHT
FRAME TYFE PANE PANE Single Double
Metal 1.20 0.80 2.00 1.30

Metal with Thermal Break | 1.10 0.65 1.90 1.10
Nonmetal or Metal Clad 0.95 0.55 1.75 1.05
Glazed Block 0.60

TABLE C303.1.3(2)
DEFAULT DOOR U-FACTORS

DOOR TYPE U-FACTOR
Uninsulated Metal 1.20
Insulated Metal 0.60
Wood 0.50
Insulated, nonmetal edge, max 45% glazing,
. 0.35
any glazing double pane

51
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Presentation Notes
Use of defaults is not recommended as these values may not meet the requirements.



Glazed Fenestration SHGC ENERGY D9 Effciency &

Renewable Energy

What is Solar Heat Gain Coefficient?

v “The ratio of the solar heat gain entering the space through the
fenestration assembly to the incident solar radiation.” 52




Rating Requirements

Two Options for Meeting the SHGC and VT Requirements
v Fenestration product rated and labeled to NFRC 200, or
v Select default from Table C303.1.3(3)

TABLE C203.1.3(3)
DEFAULT GLAZED FENESTRATION SHGC AND VT

SINGLE GLAZED | DOUBLE GLATED | niAZED
Cloar | Tinted | Cloar | Tintsd BLOCK
SHGC 0E 07 07 0.6 0.A

NT 0.6 0.3 06 03 0.6
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Presentation Notes
Use of defaults is not recommended as these values may not meet the requirements.


U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

Fenestration SHGC Requirements

The Effect of Overhangs on Fenestration SHGC

4 Overhangs allow a higher SHGC

product to be installed
4 Projection factor must be calculated

v’ When different windows or glass doors

have different PFs

v’ Evaluate separately
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Presentation Notes
Where different windows or glass doors have different projection factors, they are to be evaluated separately

PF = A/B (Equation 4-2)
where:
PF = Projection factor (decimal).
A = Distance measured horizontally from the furthest continuous extremity of any overhang, eave, or permanently
attached shading device to the vertical surface of the glazing.
B = Distance measured vertically from the bottom of the glazing to the underside of the overhang, eave, or permanently
attached shading device.

Where different windows or glass doors have different PF values, they shall each be evaluated separately, or an
area-weighted PF value shall be calculated and used for all windows and glass doors.




J.S. DEPARTMENT O nergy Efficiency &
ENERGY Renewable Energ

v When PF = 0.2, the required maximum SHGC in Table
C402.3 must be adjusted by multiplying the required
maximum SHGC by the multiplier in Table C402.3.3.1

TABLE C4023.3.1
SHGC ADJUSTMENT MULTIPLIERS

DRIENTED WITHIN a5 ALL OTHER
PROJECTION FACTOR | nenpeps oF TRUE WORTH | ORIENTATION

02=PF<05 1.1 12
PF=035 1.2 1.6




v In Climate Zones 1-3, vertical fenestration entirely
located not less than 6 ft above the finished floor is
permitted a maximum SHGC of 0.40
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Presentation Notes
This is to allow better daylighting, while avoiding glare due to the height.


v In Climate Zones 1-6, skylights above daylight zones
with automated daylight controls are permitted a
maximum SHGC of 0.60




v’ Skylights above daylight zones with automated daylight
controls are permitted a maximum U-factor of
— 0.9in Climate Zones 1-3
— 0.75 in Climate Zones 4-8




v SHGC determined using manufacturer’s lowest-rated
SHGC

v VT/SHGC ratio determined using maximum VT and
maximum SHGC

v' Considered separately from other fenestration
v Area-weighted averaging isn’t allowed



Presenter
Presentation Notes
Dynamic glazing has a range of SHGC values, so it was necessary to define which value in the range gets compared to the code.


v Allowed to meet requirements in Table C402.3

v' Can’t combine products from different categories when
calculating the area-weighted average U-factor




viandatory requirements

v Air barriers
v' Fenestration air leakage

v Air intakes, exhaust openings, stairways and
shafts

v Loading dock weatherseals
v" Vestibules
v Recessed lighting



Presenter
Presentation Notes
The next section covers mandatory requirements.


nergy Efficiency &

nenewaple cherg

Continuous air barrier required except in:
e Climate Zones 1-3
Air barrier requirements:

« Placement allowed
— Inside of building envelope
— Qutside of building envelope
— Located within assemblies composing envelope OR
— Any combination thereof

e Continuous for all assemblies part of the thermal envelope and
across joints and assemblies

« Joints and seams to be sealed per C402.4.2
* Recessed lighting to comply with C404.2.8

 Where similar objects are installed that penetrate the air barrier,
make provisions to maintain the air barrier’s integrity

62



Three ways to comply with air barrier requirements
v Materials
v' Assemblies
v Building




U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energ

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

These materials meet this requirement:

Material Thickness
(minimum)

Plywood 3/8in.
Oriented strand board 3/8in.
Extruded polystyrene insulation board %in.
Foil-faced urethane insulation board Y2in.
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 4.5in.
Exterior gypsum sheathing or interior gypsum board % in.
Cement board Y2 in.

Built up roofing membrane

Modified bituminous roof membrane

Fully adhered single-ply roof membrane

A Portland cement/sand parge, stucco, or gypsum plaster 5/8 in.
Cast-in-place and precast concrete

Sheet metal or aluminum 64



OR

Assemblies of materials and components (sealants, tapes, etc.) with
average air leakage < 0.04 cfm/ft> under pressure differential of 0.3 in.
w.g. tested in accordance with ASTM E 2357, 1677 or 283

These assemblies meet this requirement:

« Concrete masonry walls coated with one application either of block filler and
two applications of a paint or sealer coating OR

*Portland cement/sand parge, stucco or plaster minimum %z thick




OR

Air leakage rate of completed building tested and confirmed to not
exceed 0.40 cfm/ft? at a pressure differential of 0.3 inches water gauge
per ASTM E779 or equivalent method approved by code official




Air Barrier Penetrations U.S. DEPARTMENTOF _ Energy Efficiency &
C402.4.2 ENERGY Renewable Energy

e Penetrations of air barrier and air
leakage paths to be caulked, gasketed,
or otherwise sealed

e Joints and seals

— Sealed in same manner or taped or covered
with a moisture vapor-permeable wrapping
material

— Securely installed in or on the joint for the
entire length

« To resist positive and negative pressure from
wind, stack effect and mechanical ventilation

— Sealing materials appropriate to
construction materials

67



C402.4.3 ENERGY Rcnewable Energy

Fenestration Assembly cfm/ft? Test Procedure

Windows, sliding glass doors, and 0.20 AAMA/WDMA/CSA 101/1.S.2/A440 or
swinging doors NFRC 400
Skylights - with condensation 0.30

weepage openings

Skylights — all other 0.20

Curtain walls and storefront glazing 0.06 NFRC 400 or ASTM E283 at 1.57 psf
Commercial glazed swinging 1.00

entrance doors

Revolving doors 1.00

Garage doors 0.4 ANSI/DASMA 105, NFRC 400, or
oG couE 1.00 ASTM E283 at 1.57 psf

v Exceptions
— Field-fabricated fenestration assemblies

— Fenestration in buildings that meet the building test for air barrier
compliance option 68
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e To have Class | motorized dampers with maximum
leakage rate of 4 cfm/ft* at 1.0 inch water gauge

 Dampers to be installed with controls to be able to
open automatically upon

— Activation of any fire alarm initiating device of building’s fire
alarm system or

— Interruption of power to the damper




andaatory requirements US. DEPARTMENT OF _ Energy Efficiency &
C402.4.5.2 Outdoor Air Intakes and Exhausts ENERGY - Renewable Energy

Buildings = 3 stories in height above grade
v Class IA motorized leakage-rated damper

— Maximum leakage rate < 4cfm /ft? @ 1.0
inch w.g.

28 Buildings < 3 stories in height

v Gravity (nonmotorized) with maximum
leakage rate of 20 cfm/ft2 at 1.0 inch
water gauge allowed

v For exhaust and relief dampers

v For ventilation air intakes and
exhaust and relief dampers in
buildings of any height in CZ 1-3

v" Where design outdoor air intake or
exhaust capacity is < 300 cfm

v' Dampers < 24 inches in either dimension
may have a leakage of 40 cfm/ft2 at 1.0

e :


Presenter
Presentation Notes

Outdoor air intakes and exhaust openings. Equipped with not less than a Class IA motorized, leakage-rated damper with a maximum leakage rate of 4 cfm per square foot (6.8 L/s · C m2) at 1.0 inch water gauge (w.g.) (1250 Pa) when tested in accordance with AMCA 500D.

They’re relief dampers because if you bring in economizer air, for example, and pressurize the building, you need to relieve that air and a relief damper is one way of doing it.  But you want these dampers shut when the system isn’t working.


U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

\/Equip cargo doors and loading
dock doors with weatherseals

v Goal is to restrict infiltration



Presenter
Presentation Notes
No changes from the 2009 IECC.  No exceptions for warmer climates in the IECC.

Loading dock weatherseals - restrict infiltration when vehicles are parked in the doorway.  No set requirement for the seals themselves; just required to have them.


nergy Efficiency &
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v" Required to reduce infiltration into

spaces
) ] ) Self Closing Doors
v" Required on entrance doors leading into —
spaces = 3,000 ft2
v" Doors must have self-closing devices Vestibule
v Exceptions
— Buildings in Climate Zones 1 and 2
— Doors from a sleeping unit or dwelling Exterior Doors
unit I
— Revolving doors Conditioned ]
, _ Space > 3000 FT2
— Doors not intended for public use or
intended solely for employee use
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Presentation Notes
Exceptions:
Doors not intended for public use includes doors to mechanical or electrical equipment rooms


an ato ry eq uiremen tS U.S. DEPARTMENT OF Energy Efficiency &
C402.4.8 Recessed Lig hting ENERGY Renewable Energy

All recessed luminaires installed
In the building envelope

4 Type IC rated and sealed with
gasket or caulk between
housing and interior wall or
ceiling covering

4 Type IC rated and labeled in
accordance with ASTM E 283 to
allow < 2.0 cfm of air movement
between conditioned and
unconditioned spaces



Presenter
Presentation Notes
Heat loss can be significant if not done properly – they act as chimneys, transferring heat loss and moisture through the building envelope into attics.


http://resourcecenter.pnl.gov/cocoon/morf/ResourceCenter/dbimages/full/847.jpg

	Slide Number 1
	Does My Project Need to Comply with �the Commercial Provisions in the IECC?
	Change in Occupancy�C101.4.4
	Change in Space Conditioning�C101.4.5
	Mixed Occupancy�C101.4.6
	Referenced Codes and Standards�C106.1
	What is the Building Thermal Envelope?
	Commercial Compliance Options
	Additional Efficiency Package Options�C406
	Additional Efficiency Package Options�C406
	Climate Zones�2012 IECC - Chapter 3
	Chapter 5 Prescriptive Approach�Compliance
	Slide Number 13
	Chapter 5 Prescriptive Approach�Compliance
	Chapter 5 Prescriptive Approach�Compliance
	Chapter 5 Prescriptive Approach�Compliance
	Chapter 5 Prescriptive Approach�Compliance
	Chapter 5 Prescriptive Approach�Compliance
	Roof R-Value (C402.2.1)  �U-Factor (C402.1.2)
	Roof Solar Reflectance�C402.2.1.1
	High Albedo Roofs – Exceptions�C402.2.1.1 (cont’d)
	�High Albedo Roof - Example
	Roof R-Value�Insulation Completely Above Deck
	Roof R-Value �Insulation Placed on Suspended Ceiling with Removable Ceiling Tiles
	Roof R-Value�Metal Buildings
	Metal Building Roofs
	Metal Building Roofs
	Roof R-Value �Ceilings with Attic Spaces
	Wall R-Value�Mass Walls
	Mass Walls�Concrete Masonry Units
	Wall R-Value �Wood, Metal Frame, and Other
	Metal Building Walls �Table C402.2
	Below Grade Walls�C402.2.4
	Below-Grade Wall Insulation
	Floors Over Outdoor Air or �Unconditioned Space�C402.2.5
	Slab-on-Grade Floors �C402.2.6
	Opaque Doors�C402.2.7
	Insulation of Radiant Heating Systems C402.2.8
	Compliance �Chapter 5 Prescriptive Approach
	Vertical Fenestration Requirement �C402.3.1 – Prescriptive (Max area)
	Vertical Fenestration Requirement�C402.3.1
	Skylight Minimum Fenestration Area�C402.3.1 Prescriptive
	Increased Vertical Fenestration with Daylighting Controls�C402.3.1.1
	Increased Skylight Area with Daylighting Controls�C402.3.1.2
	Minimum Skylight Fenestration Area�C402.3.2
	Lighting Controls in Daylight Zones �Under Skylights�C402.3.2.1
	Haze Factor�C402.3.2.2
	Fenestration U-Factor �C402.3.3
	Skylight U-Factor / SHGC
	Fenestration U-Factor �303.1.3
	Default U-Factors�Tables C303.1.3(1) and (2)
	Glazed Fenestration SHGC 
	Fenestration SHGC and VT Product �Rating Requirements  �Table C303.1.3(3)
	Fenestration SHGC Requirements
	SHGC Adjustment�C402.3.3.1
	Increased Vertical Fenestration SHGC�C402.3.3.2
	Increased Skylight SHGC�C402.3.3.3
	Increased Skylight U-Factor�C402.3.3.4
	Dynamic Glazing�C402.3.3.5
	Area-Weighted U-Factor�C402.3.4
	Mandatory Requirements
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Mandatory Requirements �C402.4.5.1 Stairway and Shaft Vents 
	Mandatory Requirements �C402.4.5.2 Outdoor Air Intakes and Exhausts 
	Mandatory Requirements�C402.4.6 Loading Dock Weatherseals 
	Mandatory Requirements  �C402.4.7 Vestibules
	Mandatory Requirements  �C402.4.8 Recessed Lighting 

