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Executi ve Summary

This document presents recommended code chang
Commi ssionnsi ttérbegcbhbRa02adopdae gpmme htas or

suggestions prior to thteo@atdoptedast pkebskdema
Comment s bwi Irlelfecats epdubl i ¢ eeanewymrzed| i f bshar

| ntroducti on

The Godend Standards Enhancement (CASE) I nitia
to support the California Energy Commi ssionés
t he CalEinffogyi(&fodée 24, Paetw 6% qgtodr eunpeghrtiaddeeo r t
eXxi stiinrge memtus for varirce®@sal i éohmolaod neteisetsblh O\
(1l oBaci fic Gas and El ectric Co mpaann8yo,utShaenr nDi e
Cal i for ndaan dedtivsoo nPub | i ic €dyL oGw nAendg eUteisl iDtepar t men
Water andnBaweamento Munici(palr eUtni Irietfy rDiegt 1t io
Statde CASE Team when i ncldusdponngs adarheed CQAhRSIEs Aeuft fhc
program goal i's to prepare amndad w=dilmeictt i prreopos a
enhaments to rmprevdiemency and energy perfor
buil di ngsr.t Téhrics trlegocode change proposals pr es
effort to devel opf tecthinyvemeé s @ nidndcaddsmrae g winr ¢ mme r
on Ilbdiiing -efmfeitgigersi gn practices and technol ogi e

The Statewi de bOWNSEe Teeddnng@ proposals to the EI
the state agency that has authority to adopt

Commi®% wi | | e vadlsu astueb np riStpacdselwy deh € ASE Team ar
stakehol ders. The Enevrigsye Goormnriesjse cotn pnraoyp orseal s .
Commi ssionds 2022 Title 24 website for inform

how t oi patrd iicn thhe ppmr dc¢evsvsy.. ener gayn-dca. gov/ prog
topi cs/ progamsedhfuii csitleanncdya2 Zbsi/i 2-@n earedf yf € wc y

The ovealalof gt hi s CA&EeaRtecpoodret cihsangoe ppr oposal
rescttruwur i ng muwelqtuii fremiElmg sreport contains pertine
supporting the code change.

Measure Description

Backgroundat ndo

Under tha@&ictuer@doucPawet 6mamrl y buihladbiintgasb luep t
stories dedtlioam rreesqui rement s, whhialba tsaudindi € @ mi |
or gr eatseormef olelsowd entnioalr ean dl esgl nreelq ub wielnteinnt s .
this may haveehmade cedse wane hactemde wal ent
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buil disngatt ytplreecenmevol ume of multifamily builc
attention to a mu.lCtoidfeamiblay elWsiolod iama htgysee f ami |
do not aderqausadretl yt repequi pment nor. thiekewicd ® s
analsyssenr esibdueinitdianlgs cannot adequately captul
multifamily equipmentor chihe ceesxictsstwwihiaelduadep e¢ak
and ventilation.

Withgtowing recorgeli @ vaafmcneufl ttife mi | yr hbuabdi ngs
affordabl e hdwesiEmgergryi Kiagnene istd@ ootnr eat mul ti fam
buil di ngs as rtah éiiera sa vamictognpbd comwi sfe resi denti al
nonresidkencedmaltiThamily reasli ngEtlude eraargbyiptsep o $ .
bet webdnaened four shabiyt anull e i f ami | y b upirlodpionsge sr e q !
requir bmsmeidshe type cafi oecnoeacshicer reiqaud Ip ment used,
regarsdloédsthe building height.

Proposed Code Change

The Statewi deprCApSoEs eisg admbchiapt @rngs |l e 24, Part 6
speailfliyguflan f ami | y shecuh a pdtienrgss .wolunled cover manda
requi rsememnmtescri ptive requiarletneernattsi,o na nrde gaudidrietn:
mul tifamily dwel l us& ewmnistpaared .cdodrmmomrontent fo
would include portions afseWi tulnale 4 4d RagOiWdecOtl
and rneosni denti akf sfeoetdisogresciidatci amppto mul ti famil
chapters woul degoctadcdentusi fhatt apply to multi
heights, with categorisyatieantlypeas develbd y ng un

areasi ndndudsiydsuaelms sseepraveianegl | i ng units or centra
multiple dwehkeraglynitéee Gnirfiicetrieomni dvardtli alp pe
nonr esirdeegnutiiraelment s to multifamily buildings a

T Wher e ecbetatnidvemar k eh¢ vin@arbd esesi dgent al
requirements for amblehsgestwialkpipd)y ftlooonud t i f am
buil di ng beyn vaesl soepnebsl v t ype

T ResidentCi aleqgV A Sement esne®f150. 0, 150.1, and
HVAC systems serving dwehli ngqun3eedmeée ohesnpoés
1202 throygh4D20.d5@ap4H1t o HVAC systems servi
usareas.

T Residential domewsitnemdemontt s wapelry rteo i ndi vi di
systems sdrvinmgg Udnvedr € Iis no reguiltemgnichang
becaube 209 skrei ghesi denti al ceegbrirégmeants re
residential. requirements

T Residenti al | i g mptpil ryg troe cdunvierl d menmgt suna t | i ght
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fixturesfcomt wokhea dwell i nghtuinmg sr.edNwinr em:
apply to common ar eaTlhansddiosctid®moyv &slp acfe st he
exception for nonresidentiafl ©ODleupamdadi ttiso
area and -ctalre tehirgetsthnoplldi afnocre wi t h nonresi den
| i ghtrienqui rement s.

T Nonresidenti al el ectric pmwdr adipdtyr itboutaildn
buil dings.

ThiICASE Repor tf eiaraylou dneasr k et , eneregyhe aftdatcewi de
CASE Teamducted for pr oposeidn ccrheaansgeeds stthraitn geensa
specific multifamily building type

Il n addn to restruct urtehde 22000292 ir feaqmii Img ynemd st,er s
ifawde new measures or changes mnrdeospitdeedn tfioal r es
buildings for B30h2 TEintrgy24Lomehassdeh wrbposed
measumei vVj gulaetheser 2022 measure proposals are
CASE Ramartare not included in tihwetdr aftht scoeceo
For more infbeprmapadsend o022 multifamily measur e
Reports mosthed/ att i t | e24st akehodders. com/ measu
tvypes/ multifamily/ 2022/

Scope of Code oPlharade

The Statewide CASEB heammbmee x @ami saldwemisfuirefat i on
| owi sesi damd i il gle r erse gfleeexmhermtls woul d result in
stringency fotrtidamodtyTbeséfds mgmeasures includ

T Submeas uBEnrev eAl ioRpoeoAssembl i es

Mandat ory Mepapsluyr esaloorwyi sesi dent i alf antatxoirmu m
of 0.043 for rhétewmal robgml Hyngs. wApphl yat t i c
mandabhonyesidentidlacmaxismwonne t0a 10 9r80 dfosr and |
for wood fr amed oaciedt toitfdseriond dafid di ngs | ess
habitabl.e stories

Prescriptivdpdpysscedspmi sesi deeadquiad ement s
froambl5eé0:BY smul t i baml iy n ds,adiltni cisng Opti on B
deck i nsudpeaetrifomnmnmangl taitan cG (achudctOp i n condi
Sspace) pa&dddwagscr i pttitvec mogn®@pt oporr Aal |

mul tifamily buielhdiignhigsse snihd ecrht iaglp-f @rcd oar i pt i v
requirements using both thamenédta@adf dtuhérdi ma
categ.orlitees sol ar refl emalanemi ( ARt afnida tther
optionmazbahd2019 requirrnesmemtes afdo rr olbifghhg pr
f osrt eelpope.Qpotofesm uAd i nc-bdpearboiv requi remi
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0. AZSR ad® ©®©her mali @Imimataenc2Zonesammd t1hd ough
through 15.

Submeasur e B: Wah eddotfoembi neUfwadtlor eretqui r em
from the 2019 resi delntdhdptaerds niomtre sda dsinnt g |
requirements, by ,walohr a$$e mil $tiafkpgpheol | yd ebru i |
feedkBaon code compl i amad e ean gcoatmednldirscastmert
resul tingtfercmdttinreenicode (9T i aehnde r2gdy, cPoadret
(Titl e 2%,e Paadpiots) er wat | anb stgyepleys t hei r fire

ratfiomrg select wall assdmblei esa.t ihhgi swadlll aws
have constructsalainldi tay el immoirtea tciosn | yl eesos i nsu
stringeanct o requirements thgs walls with |

Ther opposed waltly peessgietmb| wari ed mandatory and
requirements by climate zone, are the foll

o Metal ngei | di

o Framé avood orhingehtrad Ytwa b it h ghecey r

o Framed (wood otwrr mezabdgomeipoyrna ot her wal l
types

o Heavy mass 2F¥15 Btu/ ft

o Light riebs BARUY7 f t

Submea<Lur EnvédlQu@aé ity I nsulaniQoAap)pllnysvi alel at i
resi deme s edQlpt irvequirements to al/l mul tifam
fof t &b building condi.fThengd ofplbeced @zhaageCh
additiontshawf&ré&and does not ampply to alter

SubmeadDubEreveliofpenest r ateirotni ePsr o p

New ConstMarcdatoomr y Mepapd uyfee-mwi s € sn tdiea |
mandat ory maaxdtmurm rUeodfu iGr.eon@dawmlitt i fami ly buil d
than hdabietsalolra es.

New ConstPuest pbhve ME€Easamt ess nglfee nsaestt oonf
energy performandeatr epypikiygurhe nybdssomii Il di ngs
depending ont wphee wi ndow

The proposed tchordeeendpo wat efsosrgowl yesonstructed
buil di wgs h-zach dinfafteer @mt idsfttalct or and SHGC

o Curtainwall and ®etor edarseean twenifgadtend : U
requiremend4lfromO0O. 38 imandl Adadatee Zd®NeEes 1
maxi mum RSHGC of 0. 3®Peicm e@lREHLGHe oAb Nne 1.

2Q2ZTitl e 2RI, nCAASIEt R& 2 0 2ZMFRESTRBC2 0



0.2® 00d.€25 mate ManewvdsbSoabmttaance (VT)
requi roefmen.t46

o Perfor @haser tdeWli nds¢owas per20NBFS

AAMA/ WDMA/ CSA 10IRelmoS/.e2/tAded4 i stinct req
bet ween operable, fixedyarmmdawaeg lgahzteedd door
aver Mgentain tHé crurre seindeegr2tOirael smean g s

mar ketpi cal weifghftiexde d|winmdd ow, operabl e \
gl azed C(loiomaotnsel 5Uf door0. 40 and RSHGC of
Decr etahseg evei ght eddddvaet or i €0 i a3 &1 Zones
and aln@ssiagn RSH@Q ui reemehd in Climate Zon
Mai ntiasiunalv transmittanocfe O(.V3T7). requir emen

o Alolt her wApdtolwes :curr en®. 8@ swaed egatwtiieadl o w

Uf acte®quintenieor al |l ,otelxerapwi. idado ws r
requireChematien HoTamppadn 0 a B Bvae i gdiStHEG C
requirement in Climate Zone 1, and a 0. :
16El i mi nate visual transmigsahoerrbghitae

stories ,0or omi thadoewr t ype a@ahliyhment with r
requirements.

Thi sasmer e al so haemodenéesat hampd esacnmr @dii dveen't
code complianbat matbodnt f ol mpiaefiesw heat g
overhangs, side faineatilgyad fidfien peo®pms ed

measur e wiRell aus ev et hSeH GCe t(hRaSHoGCoogy f or pr esc

compliance with al/l mul tifamily windows. P
|l everage the si dshadinng nmo doevleirrhga nayl g omr i t h ms
appedcvompl i ance software tool s.

Al t er aTh ®npr onpecasseudr reesatae wabwiee h four window
categoriwdgd heacdbmeatdel fferentaatoonanda §HG6E6

curtainwall/ stoormref, r cretr /f @lrammendt ed Gwass AW f i
Perrfrmmnce Class AW oper-abhhelrhai npdroowso,s eadnd al
measureguirements are as foll ows:

o Curtainwall, storefront, and gl azed door

A U-Fac tAogprp:l yf actUoqui r enBe8h €1 b maothe sZ 1
anti6. Apdlaxn®gqui remdmt Cofi marti2 Zones
t hr olugg h

A SHGARpply a SHGC reqiun r@memat @efZdne&51
a SHGC requi2Ze memtCloifiatOh e old5Alpepd v a
SHGC requirzdmantC| oimd®e Zone

2Q2ZTitl e 2RI, nCAASIEt R&E RO CRMFRESTRBC2 1



o Peaformance CIl| aisnsdoAwWws :f i xed w

A UFactAgml:y faacld or r eqOu.i3r8e menntCloifmate Zo
throughthraondg hAd®BiIFyacd oW requirement
Cli mat e tzhornoeusg h6 8

A SHGC: Apply a SHGC requirememtplaogf O0.:
a SHGC requlO.or2med@ti matea ZbneO@gh 5 anc
through 16. Apply a SHGCmaeéeuiZoemenbt
t hrough 8

o Performance Class AW operable windows
A UFactor: -Appltyprareqouidr3eldénnmaoe Zones

A SHGQR'pply a SHGC feQuBbememBl dmate Zo
Apply a SHGC requirement of @624 in (

o Alolt her wi ndows

A Ufacthpply the current r efsacdteonrti al 0. :
requirement for all othe+H awirndows, e
requi r e@Qileinmatisn & o7a.ed

A SHGQApply an 0.35 area weighted SHGC
Zone 1la (0GNAW3 requirementl6i.n Climate Z

Buil dings with perfor manocptolegisess AW wi nde ws
requirement s awesiignhgt eadn naert hod wassesdmoctile n
requireéembhes

Projects adding new wipndoewsarteo ceoxnissi tdierrge df lac

Addi t iTohres proposegquicoedment s aanr exw igahsteedd o n
averafet her malfopradpgerftemetsdamwiandghohhe propose
wi ndow cat ergeogruiiersemeenndt s f orbwmiewdliyng®nstruct

For badtther ati ons and addi tlieosns, rtehset rprca p ovsea |
requirements wwlhweme aofs madnewvtrati aht esebdei ng

Submea<£ubnrev el iofpeene sam aAnAg@gpt lye prescri pei ve
residenti al 2 6t dpledacrengar evd nmdaoxwi mum (i ncl usi \
highse buildings ane itshee rpersa sdeernitp tailtv e Oh ipgeh
taovahlea maximuperacment s k ylaitg lotr tet@oblureohodfi n g s .
This measure woul dicestbtcomphydpaksmet ptii
area must comply with both | imits simultan

The submemclupertor manc e @ap pfricoeascend 24r0g
per cweinndtoawal bt i o o nf & dien gvefs@htaadned ar d Desi gn

2Q@2ZTitl e 2RI, n"CAASIEt R& 2 0 2ZMFREST RB2 2



shall meatwtb wah ratio if I ess than 40 per
when the Proposed DesiTghe esxuchemnddass s4rQeoper cen
i ncd uah x i nfuinp er cveinnt dtodvl oo rratair avafsfaacghgzi ng
from the residential requirements

Submesur:&pkhce Condiiltuicotn ilnngs Apl paltyigohns e
requiremedthanfdant oRy ducsuppsigltesdndinetdo a
space (regardl ess of veh elfdiveedh ktahgeey daurcet sHBOR S
all mul tif aTmheéxyeskdkuinlgdiandso.wanse a-ndbbi ghl ow
buil dings for uninsulated ducts exposed to
The -t eswrequi re®embsadat oRyYy dauncdt-8 R pnrseuslcartiipotni v
duct insulati on-2i,n 4CIleamedd &8d yflome dulct s i n al

ot her | ocations. This proposal amdcsesnot r e
resul t iotrmriediggcrecdgr t ai.fhei i mpaicocefd t hi s 1 e
stringency i s prékanfnted in Sections

SubmeadsuSmpace Condiiltuicotnilnegak agAppkgting

mandgytost alilngndt eeh @adrud tnigrigmud!l t i family buil
fobabi tsaolradangs e antietthc tidesy ssemsi ng i ndivi dual
uniNeswudt systems regardless of | ocation mu
than 12 tmeradenttakage arpxenroc egrktagleeet ot babhsi d
This proposed code changees aepxpcleipets QGloi matle cZ
Al tered duct systems and duct systems conn

systems in exi sthieng etsuieldditmog anemustno gr eat e
ttoal | e aka@mrgeeatoar ntohan 10 per clTehntsptpgseoddage t o
code change applies to all <c¢climate zones e

Diagnostic field verifi catbieodn iann dRetsei sdte nptrioa
Ref erence AppRemdiix eRenR&. feorri fHHECat i on f or
buil di ngse uhpabtiot atbhiree st ories would remain i

SubmeadHuSpace CondiiSpiaocte® mlgAhngf |l ow Rate and
Ef fi cAapcpyngndatosyall er tesbobifngi aféboowe poadt i n
ef fifcamreyw consmulutcit fi ami If y blauliidtsdtiboraisa s

gr eanmietrh ducteystcomsd i ag@gr ving indi 8ysuaims dwe
must meet 350 cfm perrngmenaakertandoki tbelki
cfm f ornagaess four r0.Sf8m W @re al | Dbitahgenro satiirc hfaine
verification and test protocols are describ
RA3 . Rquirements for HERS veirlidiimgg iwm tfort
habitable stainines nwedlfd@citem

Suimeas urSpace CondiiReforniignegr anéer Ch a:cAgepil Bn
prescriinpttiad er t esbifngedandgde@maaotntuidia f gaemi |
buil di m@adi ftsetbdraeng s e antietrh csoyosltienngs s er vi ng

2Q2ZTitl e 2RI, nCAASIEt R& 2 0 2ZMFRESTRB(2 3



i ndi vdiwded aillningd he prescriptiveneaquirement a
constooctand altered mechaQliicmdt &€ obdney 3yl
through 15. Diagnostic field vbedfioation

Residenti al RefereRegeaei Apphemd idXxE RREA3v.e.i f i cat
mul tifamily buihladbingdlwep sttortiterseavoul d r e ma

Combi naGliSqpopmace CondiiNeiwondonngst r u®taic x aAglEle st

t hrveeer i f meausriddsnct sealing, airtlowandte anc
referiagpt )whdadgeappling wtud t md rayng $aylwlibtuh | du ot e d
cooling.sWstemsh, they have also been eval
packagesmults are presoratckdRgdorri gtehrea netn tc hraer
only eval CGht mds €2 Zoameé 8 t hropglpbs ewharse ai t
presicve pitequBarseende noth. cost ef heonei vkenebhse res
proposed meajswsrteisf inveed ei n Ctl h enrad feo ”Ze® naer €& mOtC
recommendedalti mat e

Tablssummari zes the scope of theexrtdapmnsedfchanc
st andaRedfse,r ence Appendices, MAl h(eAdO M)t | Rrveef eCael nccuel
Manuahdompl i ance wdooucludmenbeeesdmotdoi f i ed as a resul t
proposed(sdhange

Tabl:e Scope of Code O®Ohyawnlgme s 0op® s al
Measur (Type of Secti o@iedeSecti oAGMCompliance

Na me RequireuUnified ReferenceDocumesitnid i
Manuldi f i
Roof Mandat o0l150. 0( a) N/ A N/ A
Assembl 120(.a7)
Roof Prescril50.1 and Reidenti eCF1-RCH 1E,
Assembl and 2an6d. 6 NRCE N\,
(Opti o1 Nonresi deCF2-RNW 3and
5.5.3 CF2-BRNW 4
Walt U Mandatol50. 0(b) N/ A N/ A
Factor 120. 7(b)
Wal i U Prepti vVTABLE B50 Residenti CF1-RCH iE,
Factor and TABLE and Noente NRCENMWE,
C 5.5. 4 and CERWS3
Ql 1 Prescril50. 1(TcABILResi d&8nthii CEE&F 1-RCH 1E,
150B,140,. 3 CEE&CF2-RNWR 1
and CEECBRENW1
TABLE 440 CEELCF2-BNW 2

CEE&CF3-RNW 2
NRCE NY 1E,

N R GE N \W1-E,
NRC¥NW 1

2Q@2ZTi tl e 2RI, n"CAASIEt R& 2 0 2ZMFRESTRB(2 4



Measur (Type of Secti o@iedeSecti oAGMCompl i ance
Na me RequireuUnified ReferenceDocumesinid i
Manuldi f i
FenestiMandatol50. 0(q) N/ A N/ A
Proper
FenestiPrescri TABLE B50 Residenti CF1-RCH 1E,
Proper and TABLE and Nonr e NRCENMWE,
C 5.5.7 and CERW®WI1
FenestiPrescri TABLE B50 Resi deni. CF1-RCH 1E,
Ar e a and TABLE and Nonr e NRCENMWE,
C 5.5.7 and GCERWI1
Duct Mandat o150. 0(m) 1 N/ A N/ A
l nsul af 120. 4( a)
Duct Prescril50.1(c)9 Residenti CF1-RCB 1E
l nsul af 14 0(.ndo
requireme
Duct StMandat o0l150. 0(m)1 N/A CF2-RCH20-and
andsTe 120. 4( a), 20b,
140.@qd)y CF3-RCH20and
prescript 20,b NRCC-EMC
requireme and N-RICWY 4H
Airfl oyMandatol50.0(m)1 N/A CF2-RCH2 3 a
Fan Wal anti40. 4(n: through 23f
Dr aw requireme MCH23a thro
CF2-RCH 22a
through 22d
MCH22a t hrag
and NRMCEE
Refrig«tPrescril50.1(c)7 Residenti CF2-RCHb5a
Charge 140. 4(no Section 2t hrobfgh @FS3
Ver i fi« requireme MC H25a ht o u §fh
and NIRMCEE
Mar ket AamadyRegul atory Assessment
Title 24, Part 6 requiremantspefriscreadmghouf aetty
1000hrough pP@&nning residenti al Deentde rnmuo mriensgi d e
whicédgmienés apply to each mwsbni wamit hgrbuhkedban
i's up to omadb dasddolrtdherseei n hei ght and what
i s madeawep | ofnBy nuunfiytisng and consolidating thes:
mul t iyf &mii |l dtimegsSt atewi de CASE Team intends
enforcfedmntl ding dempahidnewnd lsqgmpeecrhsa,ni cal desi
energy conest atbEhRRSs sRat er s, and energy ef fi
i mpl ementers.
2Q2ri tl e 2Bi, nCAASEt R&EROLCRMFRESTRB25



Al | sadwmr es

resdential or
vetted pgrhewiugths

propos®dpont tor sg€E€QSEER e me o s

nonr esi d,e nRaTaile £ceh anpetaesrusr ecsf
CASoE stteucdhineisc amaf Easi bBvhitgabah

anbdaev beaem | emenotedsisd urhdlyti family buil di

CosBBf fecti veness

The bidtroeofg B/ rCat i o

C 0 nbpeanresfst btshiev i thag st h eo veeast s

t he-y2@r peri odProofp oasnead hyesntsbeh v/ &£ atoifodr. O

greaatreeoef fecti ve.

Bheatl iao,getrha hfeast er

from emeesmgyi ngB/ Cdthigso b measaureammar i Zal2 & n

Se8Secthfomhe
anal.ysis

TabP:€ost Ef fectiveness

met hodol ogphdasesmpbeddect heeness

Subemasur e Name

RooAfssembl i es
Wal {Faldt or
Ql |

Fenestration
Fenestration
Duct I nsul at
Duct Sealing
Airfl ow and
Refrigerant
HVAC Veri fic

Stat ewi de
Emi ssilompsac

Tab3presehes esteinmadggdd deimamact s

c hantgheat wi |

Pr
Ar
i on
an
Fan
Ch a

Applicabl €o@Gleismat e

Al

CZ -51,-1813
CZ -61,-18
Al

Al

Al

CZ -126

CZ -126

Cz 2158

Submeasur e

B/ CatRaong

N/ A
109343
1. 2191
1.647.85
N/ A
N/ A

0. 0 86
2. 86 49
3. 44 . 44

ati Cz2-1gq refrigerant-16h§12607. 61

EneEgegrWatpamiads Gr eenh queHegEG Gas

ts

| be

of the propose
realtihze f 2notedthiesavi deheu20223 Tit

Part 6 requireméeinty®taar stianesvi decenergy

byt he foméomwilegeirty

electrical

per Wevdrhe(fymsg ,

2Q2Zritl e

isgpivg algasut s per
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hTaivtel €

t he

mpact
y pera k( GWh / y
d ei mma nnde graewdaytct ¢i wEMW) gasmi hvongshenms
athepemuneht gtTiD@mer gy
British tper mgrbYkuBitiu B¢ ¢ c tafoonr
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TabB€i rYeta®t at emndyegntmpact s

Measur e

El

RooAssenbs| Tot al )

New Con
Addi tio

Wa lUFFac t(ofrot al )

New Con
Addi tio
QI(ITot al
New Con
Addi tio
Fenestr
New Con
Addi tio

n

n

o]

Duct I
New Co
Addi t i
Duct Se
New Con
Addi tio
Airfl ow
New Con
Addi tio
Refrige
New Con
Addi tio

ectr Pea Natur a
Savir El ect

( GWh/
Reduct
( MW
039 015
struction 039 015
ns and Al N/ | N/
004 (0. |
struction 004 (0.
ns and Al N/ | N/
) 003 002
struction 003 002
ns and Al N/ N/ .
ation Pro 5.1 13
struction ( @) 00
n and Al 5. 13
sul ati on (0. (0
struction (0. | (0
ns and Al (03 (0.
aling and 093 026
struction 0. 14 0.1
ns and Al 0. E 0.1
and Fan 5 .42 1 .2€
struction 1. E 0. &
ns and Al 3. € 1.1
ramvterCHarc 4.1 1.4
struction 0. ¢ 0. 3
ns and Al 3.1 1.1

Savir

(
(

Demar (MMTher

02)
o2
N/ |
000
000
N/ |
001
001
N/ |

0. 0

N/ .
020
020
N/ .
15
15
N/ .
29.
2 4
26
@.»
( 83)
@. 1
3®0
14.0
21.
1696
51.
117.
148.
32.
115.

Tabd4presents the e GtHiIGMEAIt 94 sasvaociidactda@ wir olpos e d

codengbar fihet hgeat andar déAvai e e3d neGeifsfseicotn s

measurmat ninc tons

used in
this #h
factor s

devel oping
pombnetary
I ncolsatd é @& c it

ar ¢

of car men rdicCoORiedss eqppi vahent
t he GHG 6 a tangégpsp eanrdeifxp rG vi d

value of
v lnyessiss .

avoi

ded

GHG

e mi
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Tab#e FiYemt St at@HGEMe ssi ons | mpact s

Measur e Avoided Monetary Val uce
Emi ssi GHG Emi s

(Mt ricCD@ées ($20

RooAfssembl i es 10 $1, 0
Wal IFadt or 34 $3,5
Quality Insul ati 51 $5, 4
Fenestratiesn Prc 2, 5C $2 6,57 €
Fenestration Are€ N/ N/ |
Duct I nsulation 35 (%, 7)1
Duct Leakage Tes 29! $31,
Airfl ow and Fan 1, 2 $129,
Refrigerant Char 99. $105,
Tot al 5,0 $53,86

Water and Water Quality I mpacts

The pr onpecassesidr aroet expected to have any I mpacts
guality, excluding I mpacts that occur at powe
Compliance and Enforcement

Overview of Compliance Process

The Statewide CASE Team considered meét hods to
enforcepmeaness for multifamily buildings in de

of Title 24, Part 6. Perhaps the greatest ben
relevant multifamBhypchagpuier ame mtr®eecttih@®sugh ni
thrpupg595@o@dl d be consolidated into thrmpeaidultch:
to multifamiredboi hdj hgpp heemth sobchapter to s
coll ect the raeqgmuilrtémérmtdd yfgor

The wunificatrieshi gaubmewamdski ghgandeeamantsi mil a
assemblies and meecghuaintiachahlyi ssapvaitlelmsompl i ance an.
enforcemaknrgboggui rement s si mpl ero fuord edrnsdt lachidn g ¢
al liodgesi gn t eanass itloy ymodreempesbd ntacco mvsis | di ngs t h.
vary i n nummber tdhfe staonei seste. This unification
programs to address mul twifeehmd il ryg lbari g rda girgasm od e s

Th&8t at e@A SIlee awmor kweidt h st akehol ders to devel op
compliance and enforcement process dnd htaovei de
omnwarious mafMket campbdbi ance process2.ibspactsscri be
thahe proposedHeéeasanemar ket acAppendisx dEscri

2Q2ZTitl e 2RI, nCAASIEt R& 2 0 2ZMFRESTRB(2 8



Fi el df iVvceaaDi agnosti ¢ adRdcemtgance Testing

The proposed restructuring does not a@«rhange fi
acceptance test,i nbgutr edgoueisr eanpepnitys exi sti ng requi
buil di ngs typrewsh e tdheepre nsdpeanctresgpcsa redrist iscer ve i ndi v
dwel ling units or multiple dwelTHd nt asthea wisde nd
CASE Team recommends field verification and di
2019 Title 24, P asratme6 ernd mabiynd wiietehd tbhye ei t her a
Rateacoeptance t éafl.T)echnician

2Q@2ZTitl e 2RI, nCAASIEt R& 2 O 2ZMFRESTRB2 9



1l ntroducti on

Th
Co
pr
re
Th
t o
Ca
e X
(1
Ca
Wa

i s dmotcupnreesent s ¢ eead ocnnaenngdeds@atlhiaftor ni a Ener gy

mmi ssi osi el | ficoonnadoRthale Icfommewmt s or sugge
Il or to ademuiirbfng @tpil telassz24 st alColmmene¢ be we din n ot
leecasf or public review or wild.l be anonymized
e Codes and Standards Enhancement (CASE) 1in
support the California Energy Commi ssionés

| i fornCadEmitdlgey Part 6) to include new requi
i sting requirements fe@alviaffomnisatlechweaotl @gi @\
O8Baci fic Gas and El ectric Compaann8yo,utShaenr nDi e
| i f or ndaan dE dti wiocHPy bOwmn edL dJ¥ iAngel es Depart men
ter andnBo®wacramento Muni(diepa&l nUtrielfietry edi ¢ to

Statewide CASE Team when idmmplondsiomrgedt tenhi GASRH fA
program goal i su btnoi tpggpdrmaprtodr ad n dvi delf feesulhve i n c
enhancements to improve energy efficiency and
buil dings. This report and the code change pr
effort to devel opf dcectcihneniteasamandooosodr propose:
on buil dienfgf iecnieerngty desi gn practices and techno
The Statewide CASE Team submits code change p
the state agency that has @utHoe6 PAytt Enaedagpt

Commi ssion will evalwuate proposals submitted

stakeholders. The Energy Commi ssion may revis
Commi ssionds 2022 Title 24 webakiteg fuepe haawmd or m
how to participatepsn/ thewpeoeesgagn-dca. gov/ prog
topics/ progreamsedyuesdpndar dbsi/i 2-@@ddredV i ci ency

The overal ICASEeaiRootpdssdasta ode change proposal

mul tifamily Thestreporuaricogtai ns uperottihreerrgto dienf o
change

When devédleopgiomgetcproposal and associated tech
presented in this report, the Statewide CASE

stakehol debwauiilndeihgdiohdgicial s, manufacturer s,

program manaobeenredrdgay sars, and others involved i
compl i anc €l hper gpcreospso s a i ncorporates feedback r
stakehol degt hwaotr ktshheo pSt at ewi d eF eChArSWlEa rT3e0aln® hel d o
February &riay 07290,20

The foll owismmgmarsy aofbrtited contents of this repc¢
1T Sect2dMerasWDresscri@ftii omMCASE pReoperda descriptio

2Q2ZTitl e 2RI, nCAASIEt R& 2 0 2ZMFRESTRBE30


mailto:info@title24stakeholders.com
https://www.energy.ca.gov/programs-and-topics/programs/building-energy-efficiency-standards/2022-building-energy-efficiency
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t he meamsdriet s b acTkhgirsoasngmetsiemnt et ai | ed
descripti omr oddeh ehrogwe tihd saccompl i shed in the
doenent s that makePaupgSttahned.alridtsl e 24

Sect BtMaket Anapresiesnts the mar ket analysis,
the current mahikeecttsdsetarcurcitbuerse t he feasi bil it
associated withinhbéudodg whanhbher the propo
overl|l zpsswwin th otimershgdbai | di ngus hfaiade,r ds
seismic, sanfdtoyt sechrad dahesher technical, com
enforceabil ietxy schall enges

Sectéd&mer gy Saviese@gstesunihte epner gye,d udze maomd
and energy cost savings associated with th
al ssescribes thde hmdE&Ehadewiodgy QASSEO Teami mat e
peunéemer gy, rdeedacrtadi b ne rceotrsgayw i ng s .

Secthbh€onst Gonsdif fectipreendgesss t he | i fecycle cos
effectivemsesBhiasn ail ysli u doetshmea t ekirs @ad ssiammd | ab
reqdi te I mphe maeasaqguwra mtaidfi ib h ecorfenrmenttdlt cos
al so includes nestimmat ea$ onfa, nitegeua,pene ncost s

|l ifetime and various periodic costs associ
during the parsiod of analy

Sect i6oFn rYsetat afewimpeapt 8s ¢é hetsat eewniedreg y
saviarmged envi riommpmaecnttsp Foofp otcsbedde change for t he
year tahfz2t02ado dieakef f efchti s | nc | wdade nicelirtegapd iml |
besaved by California buanddiinngp aocwnse r(si nacnrde at:
reduct imatsewiioanth emphasi s placed on any mate
consi deriend tthoex isct a h.e Sotfa tgkeaneimfleorumsimp gatss ar e
al sroeporteasscmi o

Sect7:@nopoBedi si oodéamg ulCacqgpen c | tuddreespwir t h
specific reswimmend@debeati onddr @addidti ons)
| gruage SormandReder AppendAlcteagrv@at cul ati on
Manu(@GACReference IBampal anaedoNgn ualn,ce
document s

Sect88nbl i ogrrepheyntt ss a ditrelcaets t he St atewi de C.
used when developing this report.

AppendiStx aAhewi de M8awodgpbroegsyent s t he nmdet hodol
assumptsieodnst ou cal cul ate statewide energy 1in

AppendiExnbBdded El ectricity ipmeWanmhers Métehod
metoldol ogys amplt uiasse dc a |l oceu lheelt e ¢ termbceidtdya d

2Q2ZTitl e 2RI, n"CAASIEt R&EROCMFRESTRBE3 1



water(esgg.ectricity used to amahwenenogge, ofr
savimgsul t irreg ufcreadm wat er use.

Appendi XEnQvi ronment al | mppar cetsse nMest htchdeo | ogy
met hodol ogi es and a scsuu naphipiaoccnGs$l Gome d st ons al
and waderqaundal i ty

AppendiCBERQC Software pPppeseei eaanbnproposed
changes to the compliance software (i f any

Appendi mpBc tCo mpfl i ancesosAr Mar k e tp réee hhoosve
the recomomnmpldie@maeesoul di denptmiaftiked . actor s

AppendiSxmimary of St akeholddberu ngnhgedsd @ me st

madteo eeayrado!l | albwvoit &t ena r kaentd eecxtpoerrst s
AppendiAxddGti enail |l ® sum eMgsni@gsl esent s additi on
relevant anfim ytshe dledtaiilssusl ati on submeasur

Appendi xNoHmi nal Sa wirregssa ofiasbnlaels savings for
Ssubmeasur es.

Appendi Mak ked aApdtsrhadet sf ul | mul tifamily ct
| anguagmarukpi ttlo show where | anguage differs
and noemteisald chapter | anguage.
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2 MeasDescription

2. Measure Overview

The Statewide CAS&ddetamopabpobep? 4, sPheoai fdiic t
mul ti fuuinidiyhgise mt of the proposal is to:

1.Si mpdonmyl iaammdcenf obyxeenmemigsodg i daqui rements f ol
mul tifamily dwelling uinnitto amuds pceotnanimint yu s e a
chapters.

2.Create eguwi tmyl dbeufid dii Inyg t y pcefs ,n unebgearri ddde ssst
through unified requirements.

3.Establish a pl athfeodme€oommi whi oh, Statewide

andt her st akemovledseernsg acgagn ef fi cueahqguwesobutio
mul t 1l ¥ amui@ndd ndgiss ts inrchimieghrpodm n areme s ia | buil di
in future code cycl es.

Per the proposed definitSieecn2.odh, impt bpbamdl y bu
chapters would appl s dted i migido iRfda roiclcy gbhueicled i n g
generialdleagpar t ment buil dings, ctoowWmmo ums eisnsgr e at
t han habietsa olrdioersmi taonrdisessi,st ed | iSiimgl & afca miiltyi e
homes anR3oobeupancwolblidl dielmge it stroi stehe | ow
r edsse ntcihalst eahnodf/necolt @l d nonr ebsuiidedmdnidasl r emai n sub

to the norrmagstMenddealbui |l dings would need to
mul tifamily requirememino nf aurs sdwadlelai by apptiaa
nonriedsent i arhe nrtesg Ufloor@od heerons of the buil ding

The tphrroepeocsheadp {(Seercst 1 60s 170,wawnldd 18d0Yer mandat o
requirements, presandppéeveor mgnonceaeep ppthd sacnhd

al aeron r eqgfuomruketnemi by udgaenldl icoognmon area spaces
content for each chapter would i ddilowdedportio
under ¢trhesel awsi denti al andmamrdcepleosri dsepetciial s ec

appl incdatoi onul t i f alnmiel yc hbaupitlledrisnigwd. ude wuni fied r e
that apply to multifamiwiyt hbuciatde gnogrsi zoaft iad n  bhye

systemangpel,ication to dwell i Ggnalmkivtes or comm

uni fiwatapml yr ilsoew rieasli daenndtenonmésreéequirements t

multifamily buildings as foll ows:

T Where eddstcti ve, the more stringent of resi
roofs/ ceilings, wal |lwi,dddfployonushijtlifmduf edesgr

envel opes by assembly type.

1T ResidentCi aleqVA Semenit snef150. 0, 150. 1, and
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HVAC systems serv.i oMr elsvied é mtnigaluBa@tgiuom € me nt
1202 throygh 4020.d5@p45H1 y t of SHEAMSY issneg € 0 mmo n
usereas.

1T Residentitalc dhomewiarteerne nrtes apply to individi
systems serving Tdhweerlel iinsg nuwonirtessul ting chang
because t heri2s0l9 ehsiigdhenti al requiireenents re
reseanti aé¢ meretgu.d r

T Residentgatleduigthpepmeyn ttso adwel | i ng unit | ight
fixtures controlled Nommewiddeanmnti alwell il gmtgi m¢

apply to common ar eaTlhansd ionuctlduodokrs tshpeantoevsa |
exceptionréerdaeantialp dmc Parpeitdaeenttondi ti on
araeaad theaei ghtreshold for compliance with
l'ighting requirements.

T Nonresi dercttiralc @ower di s wi i b utoip uhllytriefgqaimir leym

bdidi ngs.
Il n addr erslbont uroeTd | 20 PAr efartements, the mul tif
may i ncdwdmreeasures or tbeangesi adopitald and/ or n
buil dioc2ZiIA2 tl e 2ZheP&nergy Comonsisdeprr ogpaotshe d
measure I hgi,vithesef @082t measure proposals are

CASE Report. For mompe oipomfsedmt0i2@€n mah tti ieami | vy
CASE Repora$tposteélde?24st akehol ders. com/ measur
tvypes/ multifamily/ 2022/

ThiICASE Report includes feasibility, market, e
CASE Team conducted f ot pesmdarsealsnecd asntgreisn g ehrac y
specificiimuplbuf kEdachgbmyg paissirce stkcali,dwd gani zed by
category dresiwade®peonditioning

For choamgesult in deocgaseoed nmautldipmbgaimiideeng typ
t he Sitdhd e@WASE Team lkraergoyneatn@tl apt ure the ener
i mpact by dwelling umhanggensd asrteanpgnad pdesnedSat ht h
foll owing scenari os:

T To align bet 0el®i dli e e2genParnobér@&stddhr ds f
andsireewhenanée t het himgdemaoy <taaamdt be shown
ef featrwves al Ibumulldgiinfgasmi vari ance bet ween t
model ing .pl atfor ms

T Wherde fferentiation,byhyenstaluatsiperettyapd nge
i 8ot appHoirc eebdaeampnid o Wed © notduhraavbei | i ty, water
penetration, or windbuwpielnaipntirheeebi tabterns
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stowvieeswdabiltealst ori es or mor e.

T Whe a common mul tifamidaye$un dad ipmrapvseca mpd n e/ re
opti our riennt€®ieé202M, Panmda®BES ex ampatet,i cnornoof s
| owi se mul tifamily.

2. 1Bdi | Einvel ope

I n geoemualt i familryeqaunvelmemd s, the Statewi de CA
t @apptlhyer mtor i nrgesb@Eint i al r eacui@segmennu listuii fl gaminlgys
baseddesxncri pti ve aassspeench|Isyuafynpteetse f i al, orat i ng,
assensbtlryu citnusrteetahde oMfumber of .Dalei ttablter es tcairrirea
applicataaneorfeqilisgptevnee-ni s @ tdieali | diupg b oee
habitablandBitgeghses) dlewitli dfilonbgesbi t abl e st ,ostihds or
propweahave differentr elleavteilvse otfo itnhpeacctur r ent c
r e/shirgihs ei daaltheonpr opfoiseahtiimmsa [tiomi nat-rei ¢ dfehil @hw
rise andiidmsitfefaed enti ate mul tifamilpysr aqui feée me
safety and struclfhueg agr apaque d eaneannt gges and i mp ac
summzerdi as f ol l ows

2.1.1.1 Submeasure A Envelope: Roof Assemblies

Thi s submeasure apprliisees rnmeasniddad otfigaclt oma xoif muwm O -
the ceilingtoul triaffa mirl vy olodfa h dd Mmdysstnavmyt é1s iad ¢ m tcis a
maxi mufmaddt or09 8o ff or omésaland O0.r0a7rme d oa nrde aodtch € r

tomo-attic roofesisnthainl diomgs hlabitable stories.

The submapgidepsre scrliopvi isesi deadq uial e melmtbsl ef r om
150Btlonul ti baml lvwndis,aebhti adi oy Bptbel owndeck i n:
hi grer f ocremaatti c) and Option C THecssbmeasondi t

woulddd aa pr es catitpitd vre¢ @Qmtnoporr &Aal | mul t.ai family
Opti @appAhiiegsh sesi ders¢rn iaptfiimte rUr equi r e meentass usi |
bui |l and gwforoadmed or ot her roof categories. The
thermal emitteanaded cf corpttitopen nvorul d match iZ3®19 r e
residenti al r oof i-snlgo pper ordoeocfosp.t f on wt @svip®ei ncl ud

]

ocefqguri rement of 0.63 ASR and 0.75 ther mal e mi
11 and 13 through 15.

Thissmeaswoel| di mpaot roof additibes &0Odpeltent
2,000 dhevers,i si sl easl tered.

2.1.1.2 Submeasure B: Envelope i Wall U-Factor

Tewal I assembly tbebmabhdsueei s btUaibacceteosr wal |
requirements from the 2019 residential and no
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requirement smblby twadd, afscdrée i f amhé pyapachdi ngs.

reemcéesmreaetsiforg select wall assemblies in respo
on code compliance and searefsar deae mgntf rooamg lhiec a tnit
between fire coleabfdi ebeed@Ti Pheitrrel nrgPtart 6) .
retaeces within twoeaadhewgyfooettegph wall types t
constructability | imitati onasdherdeeatsce smoti @eagens

factor regbhamaleime ntestv-f a r ieTlhaghsh, e b eil oavl, lheke s t
proposed watypawistembadyrgdateaddpyesaadi ptive require
climat.e zone

The submeasure covers new condturtu ddoriteotra drus .| di
Adidt i ons must aoaemplcy nwitppluetslce®i pti ve requir eme
of existing wood framing is exempted. Alterat
factor | evels that are not tied to the prescr

As s oditahties pdr ospuobsmee a s ur e upfdoartnmeasn cte omaopdeed rii t hm
detail s to i mprove croinssei sat-nednschyi ghbed eMeienng | noemt h o c

1.Use the current nonresidential modeling met
surface ar eaitsomsn ditmntidieen dS Desi gpoa®edsingn he |
2.Use the current residential modeling met hooct
type(s) i n DemsdaghtiamdtameDePsibgpmmsedch wall seg
Tabb:®r opowaldH alt thboywa | | As sTegmplel @inidmat e Zone
Wall Type Climate ZMadat ory AssPrescr
Uf actor Assem|
Uf act
CcZz -110 Met al Buil di 0.0
Met al Buil din Spandr el Pan
Cz 16 Curtain Wal.l 0.0
Famed (wocd adr) €21-5,-B0, 12 0.0
high fir-er+ 8t Cz 6 & . 0.0
hour s) 2x4 fram!ng
Framed (wood CZzZ -51,-18 noiramed = ( 0.0
l ow fireornat.
hours), angps Cz 6 & 0065
CZz -31, 16 0.1
cCz 4, 11, 0.1
Heavy m&s 8@ cz 5, 1:0.690 0.2
CZ -160 0. 6
Cz 12 0. 2
. CZzZ -115 0.0
Li ght réds BARUY7 0.440
CzZz 16 0.0

2Q2ZTitl e 2RI, nCAASIEt R& 2 O 2ZMFRESTRB3 6



2.1.1.3 Submeasure C: Envelope i Quality Insulation Installation (QIl)

Thissimbeasappd itehe prescriptgueal regui neménat soaf i
@Q@Nto incl-nuidee hinglht i f afmi up b 6ol ditcdPO i t i oned f |
areaQll is cuirpenvegmeamtprfecsrc ndulntgisf awvatrlhy tbhuiele
fewer habitable stories in allThd ipmaapeo szeodh e s
change applies to add’CtFiAomndgrdeatse motthampp? o t
ot o buil dingwahbseybttypdsai

2.1.1.4 Submeasure D: Envelope i Fenestration Properties

Theaee no nonmeaemndatinfti caikegnuci yrsé ofeennte st r at i on
propeflfhi essubamppbktihéee-wi se r emaneaweraght ed
avermgei mufmadieqpui r etmmnbitt i fami |l y tleuiltdiamgd hgreea
habi tatbdrihas user nainn wall fenestration types

New Construction

Fomewonstr beitli dinnghsbsme asmuesweta® si ndlemesatr adfi on
energy perfor mandieaprpd yuiarm@umenitfsa mi Idy pewidli chign g s
ondédwi ndowThepéeher mal npeetrriiecesgianeeme r gyi mtolded e

T Ufactor, r egarhdda antg tcacenrdsuécst ritvhee wi ndows;

T SHGC regarding radiative heat gain through
T Viishtl eami t t(avhTc)eg artdhi mgnounbl ef | vght that can
through the space, impacting |ighting ener

Ther cmmotnr e s icdoednet itaaldl edes four window categor.i
curtainwall / stor af) omhirlaes dtdlgehaz aetdadede a sing
wei ghtegdgev requirement (with some SHGC vari at
proposed ecaddes ¢ hr ee wi ndvoaw icaabtleeg orreiqgeusi,r ewmetnht s
zone a&hsowsnT a 6. e

Tab6:e Proposed kehlkst makt i Broperties by Type an
New Construction

Wi ndow Cl i mat e UFact SHGC VT
(maxim (maxim (mi nin

CurtaincCz 1 0 .8¢ 035 046
Storefr cz-125 041 0 .62 0.4
CZ16 0.3 8 0 .52 0.4

Class ACz 1 0. & 0. 3 0. &
CZz -125 0. 4 0. 2 0. 3

CZ16 0. & 0. 2 0. 3

Al'l Oth Cz 1 0. & 0. 3 NR*
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Cz -52,-18 0. & 0. 2 NR*
cz6, 7 0 .45 0. 2 NR*
*NR = No requirement

The Kéwawss@mWt e omi inrddpdvast e gaaehrye d ntdawst ryi standard
AAMAVDMACSA 01/ SAL240 NAOFBBorth American Fenestr a

Standard/ Specification f odre fwisnidmofiwsnhmudroor s, a
performance and tesftangl neqaesremehtesebasadi on
on air | eakage eerstsabnoer, rwatsetapce, uniform

foreadry r elshe tRenrcfear mance Cl asses amde AdMesi gne
in order of perrfacpemicty @i clHil ¢lyerely a@ami met al w
mat erials which Ibegadgtonghiightthlee ivihaldbwr f Ua me
factTores.proposed code requiresNAtFSattteodiadd 6 ws b e
for the category.

Fomul ti bamlstihit dhrheaebi t abl e somear, i eshearSd aftee wi de
Team propdeal annekaepa$8®@@equirement in Clima
1, &aAntPHad hceurrent reshasenta arl e gwidreearmerse cl i ma
zoneéxn the resijtdantsi atodreGMd a9 ieXHEGQHS .06 .
accounmoflefti agpainegygCl i mat eadd beet Wk,en5-CBECC
Res and -C8Mm CWhCBrEeGCRes shows TDh¥neaggdduoevewi t h
SHGCs, andCCBBEG@Ws decreaseuwe. TDV energy

Pr escrviipstiibvlee ntcraaThfseng utitrae ment s are proposed fo
cuaitnwal | / storefront momrdeosw sdoetnetaivaelmams ht t ha mi |
spaces, model i nghaas vnaor ieamecregyi ni nvpfact as t here
contoioksatt with theawylpiagTlehbesmey agruerpadese edd VT

regeument shée-oahkbrs window category to match cur

Thissmeasure al so heersmameinaasl thloaprreessicdreinpttiiavie ¢ o
compl i ahocdet hnaett account f or iwipmmddw datovgaihang:
and otpermanently ®Blidixed demtiualescode -refers
SHGC and the nonr &H&GE&€mticihalusesda as fferent me
proposede mwlaswse the RSHGCOCp rnmed chroidptliogey doomp | i a
mul tl §yami nPleawso.r mance compédvVvamnkgpiedne Ifli nstand
over hang moldadi mgg @&Imperdidtepdpns mwemnp | i ance soft war
tool s.

Theubmeasursesoptrcorpeoat e consi strermsey amdtsveegm | ow
performadelkithlgolyeavitmeg Standard window area a:
match the. Proposed
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Alterations and Additions

For wiandaow,ahte¢i opnrsoposed code has diinfdfoewy et r e g
curtainwal la/zetdo rd@lfoar sssf tiAMEIdg s so ppeM & h adaltdh.er s

Usefar ewei glatveed agi ng across fixed facirth@lopes abl e
AWc at eggars not A&ppuopdi ageowner nreawn droeatsr of i t a
one ti me,i Bbiuxte dnotwhiitch wotlod malke sbhmewtt adeoff
bet weedf aowor fixed wiUfdacws ramndg elriagoHer wi ndows
wi ndows t héeeohadrl category, the varPFragtepnaddi mogt
new wi ndowsg tfol ceaxri ssspace are considered alters

The proposed requinrcamststeednfg@em aly u i lilthda lmigtsa f loau r

stories and gcreedatsetrr iammgde rabydnufge b it isa lelea es and

f ewie€l | mZotneebs ando 7 wianddawi indros new fHe@or space
propdscode requirement swarghtbadeavemaga afr etah:
properties fofobhl bwipgeséwatopastFroucthiodamh requi
alterationss, anipragpodistalocatt svéoreffessemenst si w
smal | v oelnuenset roaft ifbni s<hé&Dng added or altered.

TabV7:e Proposedt iFemeBhearamal Properties by Type
Al terations and Additions

Wi noow Type Climate Zo U-Fact SHG( VT

(ma k mu)n (ma kK mu)n (mi ni Mt

i Cz 1 038 0. ¢ 0. ¢

g:’gtzngdwa[;o'orls 'Ccz 125 041 0 .62 0. 4

CZ1l6 038 0 .52 0. ¢

cCz 1 038 0. ¢ 0. ¢

Cl assFiANed Wi CZ -529-16 0. ¢ 0. z 0.7z

Cz -& 0. ¢ 0. z 0. :

Cl assOpfeWabl e CZ 1 04 3 0. ¢ 0. ¢

Wi ndows CZ -126 0. ¢ 0. z 0. ¢

cCz 1 0. ¢ 0. 2 N R

Alolt her s CZ -528-1 6 0. ¢ 0. 2 N R

Cz,67 0. ¢ 0. 2 N R

Al terations o0CZ 1 0. 4 0. ¢ NR

<1 5fét CZ -126 0. ¢ 0. ¢ N R
Wi ndgoaddi tions i nohlkwowddrmestrr isptaiceen frequi r ement
additions in existing floofabkBlphace follow the

The slaomei Bued | BHGC excaeptpromposed for whapiplyonst
wiahterations Tehnd aedkdietpit@mS$IHGE € g we ne mi n
Climate Zome#i6l, 3, 5,
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2.1.1.5 Submeasure E: Envelope - Fenestration Area

Thi s s ub npepalsiuepsesecar i p b-wivee r e30 depewid emdtodvl oor
aranaxium i ncl usi vet oif grie ksyel itsgahntiddpt nmegs ¢ rhiitpgt i v e

risesi dédtpeadwc adibawal | marxegarumB percent skylight
ratioo-f owe buiThii sgmeasure woul dToesoampl yn a d
presiptel yindioohwe awea Impswi clomipoth | imits simult,;
Thiwbmeagpuroesadei fwi eedl o wr aq e iarteaneaipe | a1 | mul ti fa

wher ec urhreeordte sdiisfef eeguitr emenet si asdbased on the
storTihepsr,.oposewo ocbudfeolracteh maxi mumt iomdlowi oned f |
arda@FA) ratio requiremeonft 200 rp e chceenmtwiemuarh | wignd da
walthti o requiremdmtr dfhed4 Wi pldrrdave ndrneasnte d lad e dt
spacred @iddwel | i ng umo moen aasr ewaesl If oars sol e use by
angdroperty management staff

The submeasure r-eamoge gltalze nwesatrea restriction
buil dings

The submeasure covers newi mzaswtinictgired?tkeui It dia
oconditioned fl oort Anegdide an edlr Saffthfe nwitn dmnw ar e a.

2. 1SRac€e®nditioning

Theseameasuresmostappd&deers sed vercuiraolreswiosfe t he
resi deedquiad e mepsttssnesoviahdi sdindedali tag dupal y
nonresidentiab seguéeme meeatusierr g acsommand or mul t i
dwel  inghanetaew nequi rcehmenngtess sotrr i osgyesrt ceyms
serving common ar easna@amat loer gbfihbet emelas ud vee | |
decsri ptions and sulns dgedpuosott uanahyshe | mpacts t
dwel l i hgraeguiThememtoposed changes and i mpacts
foll ows:

2.1.2.1 Submeasure F: Space Conditioning i Duct Insulation

TheSt at ewi de CASE deam éwalulat &fbobronddugsutii rne me nt
conditioned space and ductoeriigpirnoaplosradi twiaen d @
creabheee new caupmbyi eanndfidredturinnsul ati on base
laatn,loeveraging curtrsentn rbegthiskehmerd odvent i al and
nomesi denti al sTelcits oowsaudge dad/emama@iRidmr d duct

insul aveonf fl edh klhagweet s cwintdhiitni on e@R ismpsawlealtli on f o

oterudt widdndi ti onad -8Rpiarcsed loaat idwrct s it uncondi
spacepresducptinmesul atiwoulregdenr ddnesrddd | owance |
uni nsul ated ducts enclosed in directly condit
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Thiweold heepariampagiul tl yabui | di ndisa bu gsatodr dtehs e e
and mul tif ami lhy bb dsialodrid negss alwodd hgd ievaitcewral duct s
serving the.dwWelrl mudg turmiatms | yh abluii tbadipdes sup t o

chng woul dnltca gmasmedaty duct insul ati ohotr-Bquiremi
for ducts i n uncdEamxdisttiimmed o epaeedq pitn ement s ar e
8 in all climate zonedgoexmapt i 3 sdimd pStiaeh 1 du gy
st oraings e atheeh asmmgwoul d nltcasgmasredat ory i nsul ation

requirémemtf -6 ofs®@pplug tcsondi tsipeaceed unl ess ver |
|l ow | el&k@agret urcmo nddu cttiso nptelde sipmascwel ati on requir el
haveebénncreased f-6,0®R ekpt when veri fiiredwhisch ow |
casdg would hafvreRhc#AR2s ed

Cosetf fecti veness anal gri gpirmbapld sreat dcghsaantgiielhsey d t h e
abovie unify the reqummut éhiné gt & utahted orsegcsaathrhe n d
presented in tihtep p@ARE ihRed p anrigtdn dydnt equi r ement s

ford. Ruct i nssbupapiugn sonn conditioned space (re
theyvariefied | ow hoetB)ea b b e md Ibtuti § adnlniggsx i st i ng
all owfacbhrod lo-wi seddi gh se bé@ordumgesul at edamdict s e

directly sdirecndgdclonwdi ti Poeddsespasei neamlali nat
| ocations includiceddalmdoaordirteigdrs ecde m@at or y

duct insul-&@tproesearnddp¢Ri i nsul ati o, i, -Lé&ndnad e Z
apptlo al | mul tifamily buildings wit.h systems ¢
These proposed changtersurcmmmldy ntelona coer wermetpndu c t

alterations in moeh kaséesct © nenevcepndi ti oned
buil dings three sto8icwsctanidnd welwatri oviheire [Rr escH

only in Climate Zornés WRA e usiledehdelreeo U lgAsn ewwv
construction thiasagproposbdscCGAS8EcCRaeport appli
requirements for altered ducts in uncondition
stories and fewer t o osetlst iamha@amigibwelveir ¢ dimbhgtka f o
indicates that gsnuflaurf asntidryi eéosuidmdd ngr eat er do r
systems serving dwelling unit in unconditione
Sectd.on. 1

This proposall tddes i matr ereesszie ssitntd mgead cyt ri ngen
i hhe fosil bwamigons

T R8 t-6 Ruct iIinsaeawatopbpsmdlotcitfiami |y buil dings
andreater with ducts inniCidaec Zrmodietsi7®8n e ch ngdp &b¢
T R8 t-6 RBRuct insulation fucot sneiwn oerx irsetpil nagc enmuel
buil dings four stories and greater with du

Zone$%01 12, and 13.
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T R6 t-4. R duct insul ghdidigsf ohrmel sit oaimidls and
ducts in condhot odreldda 8 plee®kage ducts or di
conditioned space)

The i mpact of this reduicredSedainémsermcaddist ipogreasl
det @ainl $ he or i g9 emdp p emnrdoipxo s@& |

2.1.2.2 Submeasure G: Space Conditioning T Duct Leakage Testing

This propomandatppdy eserad ilnggakapgert 8ett ngn
150. O (frnogmLIfLitaiml 'y bui | di ng s ttohrri efee Weeandil tta if laemi | y
buil dioh@di tsa wlreengs e amtietrh duct s rvy tgemandi vi du a
dwel | i ngucutnistysst ems, regardless of |l ocation, n
t hanel®teptddeakage or nopgreantr| ¢hlhagé to out s
Di agnobdieefi i cation and test protocols are
Appendi xNRIABhdr. third party verification by a
HERS Régsr opps efdommul t i f amislf yobmii Itsdtitodr@ggneg s e aatte r
tBit.i o@pl i amablel demonstrated by the installing
the CertificaTlkeeoéxiloasiayl HERSnveri ffalggti on r
buldgs three hamifltaietepsoposedrtldOmPdhai n.
requi rsamptha new construction and entirely new
systems in alterations and additionsifi@gmsed o
prectfo®ur stori eisn aGldi gateemtZeane 1 are exempt.

For ailonesr,att hi s proposal applies shpeprescript
1500.b2 D and f160. 2I(tbéEed ductcoyditteimesniamg sSpafte
alterati ointss oadfidt iafdadmi | 'y bui tdbhegsstéwtemweshahd

mul ti f dmiilhyBlWbii tsd olrengs eat ahi s requires duct

testing to meet no greater than 15 percent to
| eakageid eaograddtesss of ducn. sAsstweint H onceaw icoonst r u
compnlciea may be demonstraeabedrbhygtoheandstalti hge
Certificate of Installation. B&R&8dRahetheecodo$§
effectievsaudud g i fami ly piejseans goemtetroin CIlin
and are exempt.

Fomul ti familfybklbi ltsdtibolrggsegs e attheerr e i s currently
prescri pti vethraetqudiurceemelnetak age be t estcetsof or bo
single zone slyssedtslF@r gheqgt expelcaamft duct
surface areaednspadéandi raoel y appliwhesr et 0 mul t
ductwork is predomiconatdelty ohedatse@d cwiotfdfriympi cal |
interi &ds wath,lestuhli s propomal t wiuaiiiddfiyntmpsd ¢ t ab |l e
St osraingr eabtyeri mposing new mandatory testing rec
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2.1.2.3 Submeasure H: Space Conditioning i Space Cooling Airflow Rate and Fan
Efficacy

T hsip rpooasl a pnpalnideast or yai s y s bwmpamwe rf dorest iSegt i on
19.0@@BMm)or multifamily buil di nfgswtdahu letei fhaanbiiltya b |
buil diohh@adi tsa wlreeangs e amtietrh ducteylstcoms i ssgr vi ng

i ndi vdwdibregdn i Sysst ems mustf meper 360 minal ton of
gr eaatnedr ei Ohd5 W per c¢cfm for gas furnaces or C
handlDearasgnostic field verification and test pr
ReferApmeki RABeB8t her tvleiridimgantyn by a HERS R.
regioenratHiElRSa Regi str yf omg| proamiskéwy bmbii It dhibnh gs
storings eato@pl| i amablel demonstrated by the instal
certi ftih@etrioon cate oTfhdxisstailngptHBOmMS veri ficatio
mul tiilfyambui |l di ngs t hr efee wiepl iotpalslea dTtdeo mieenmi aand
150. O(rre)qu3 rseaempthda new construction and entirel
repl aceameaaddhist i oni ng syehemanidn aBéablsteedr eotns .t he ¢ ¢
ef fievcetnesagl t s mul tiffaurm | syt @rriogismcaCGddi ngarteeat Z2an e
exempt .

This proposalmuwaulfda minfpoabceii ltsdtiboiragsgs e aby e r
i moisng new mandatuarrye neensttsi.ng r eq

There is no regtf rteemetyitng ofrorMf-caanhtdet ednspgceyst
Airflow testing is required as part of the pr
requirements f-oondhnitreg esdy stpeam® wobhi mgchani cal
alterations aneccdadtdtimmnomes i nTlsies proposed chal
part of the refrigsumenas wrhear ge verification

2.1.2.4 Submeasure I: Space Conditioning i Refrigerant Charge Verification

Thsi pr oppopsl gple sass o evieprtiif i cati on ofperredSriigrer ant ch
150. 1 foy7Mmul tifamily buil di nfgeswtdahuwu letei fhaanbiiltya b |
buil dioh@adi tsa olreeng s e antietrh  csoyoslitiennygs ser Mi ng i ndi \
dwleng uifdMhespr es gruiigppmha nwte apepl i es t o Clhirmatgeh Zon
15. Di agnostic field verification and test pr
Reference AppkaidtiikerRAt3hi2r.rd party verificati on
regatsteinh a HERS Regidfdmy! i isf pmiolpy slmbii It dhibnh gs
storings eaCoemp!| i amablel demonstrated by the instal
certified on the Cé@hei excatengf HERSt akfdraficnat
mui tamily buil diehgs otrifrecaeemmalpios ed niTdver e ma i
150. 1 tfeguArsampthe new coasdmwuictelonw new or compl
repl acemeanandciptaiceni ng systems with mechanical
addisti on

2Q2ZTitl e 2RI, nCAASIEt R& 2 0 2ZMFRESTRB(4 3



Foml terations, ptthies prheppsalscappervéicatingean
airfl owetresSteicng &miodrb0e 2¢ dt osnpada oni ng systems
mechani cal cooling in alterationseeahdbaddi tio
stori ée®waeodtli f ami | yf dolua bidtsanhlglsa dgs eat dh e

proposal applies to ICougnlate5Zohkes Refamidg@&r amt
verification requirements ar ecddlei rsqoneo ials avii 1t f
tehg must meet 300f0 ncofnm npaelr ctooonl i n A swiatphacnew or
construction t esdtdled gd ecnooargdsl tbrgantt ke i nstalling ¢
certified on the Certificate of | oisrtead | ati on.

There are cur raebntel yr enqou icroemmpeanrt s u rcdare tamel nonr
therefore this prmuddsddlaniddfuldgdad inmpaaboliadan s
gr eabtyeri mposing new prescriptive testing requi

2.1.2.5 Combination G-I: Space Conditioning T New Construction Test Package

Combin@tioncatidedsvVACer i ficatiomhomuasctureesal i ng,
airflow rate and fan ef fwouagy) yanhd mefti §gamahn
with ducted coolucihhpRtsygtse wimte GA/SSH diattaam a
combi ned ,paaomk aagledii nt d iowi @arab il ryi nags urhees easnea pack
all ows -dfofre ctoiswme application across a greater
particularly in thestg.@ase of dwuct | eakage t

2.1.2.6 Other Changes

There arce dearhgewcahgpenhbesaoset gnmetatatnotdo esul t i n
i nased striamdvaundyith@Thespee are not idni stchusssed i
repbetctaubey will have Imutlttlhef gomé osdoon ortmepsaucltt oinn
i nased stri abethloagggeh c h arnegperse saernet ed i n the prop
revisions to code7. BExammgmlagecltundee Beociednres for
and helaostaidngc al,det ma bimMmsesi gn conddadaletwsl,lohar
and HVAC systemelgypassmeddt

Bypass ducts are notriadd orwesi dienrdteira It hper d soomwr i p't
(150cndanB8yd were psohi besbepradieiedd studies t ha
demntsr apedf or manceonssdem®my swi t h bydoamdsyeatusct s

arwecommomuilhni fami |IWhebrtudrd \di dhagsexi st bypass duct
parti pulobadtleyati c due tdampiemist éddracepas rt owher e
typliwmeondi ti onand spagewnt i n a sTohfefaiete or cei | i
akt nat ibvwepsa stso dtalmgpterasr e no s umbovwesrcoiszilyg duct i |
supply design airfl odvesiogmainygshoglte swomp@el wnllr
addintafif |l ow t o t hfechrr@an e nga lovihiem® @ lhien gt tumhse ro fzfo.n e
Thi s andptoitdhregngnaolaurdg@bl e speecan elga i @aneinlty de
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to meet the prescri pandepaonvpirtioevwe dr epgeurt flnoer nmeannt cse
sae t. me

2. Measure History

Sncehe first enerudy i cdidbaksh anse rbeeen a spl it bet w
coverage of dnmesirdceen tdieanlt iaadn buil dings. This re
buil dings being covered payitdaalhlayu.litni foanmi Isye ct
bui Isdip ntgbrheaeb i tsa lolfdoe $ nwemdrieadqui remaemmit Ise
mul ti familfybmbii ltsdtibodirggses ol g @md eresi denti al a
someonr esi dentriealui bseCdedtdtsn gdevelaopésd fwaoctuhsed on
singademhtmgsio not adequatthed ye quanplpumiesiednitn g oefnv el or
mul tifamilylLbkewdsegsanal ysesdoésadaeamentebaly b
capture multifamily equipmendenghopeetss oof saihe
| eakagwetainldat i on.

This situation ihoand iidnd es d o mpPlairae &€e andoanf orc
exampglweo buil dings in thehahimealseogqgrdtt henet hd
fobabi tsaolrda es, remdeug rceimfefnd s f ore nfte neasttiroant,i osm,a
condi tioni ng veed wippemepretr,f oer man c Be s iagnnd tae amst i agnhdt
building depaexpmentedhalvawtt rmaviomg t o access t
manual s anfd etrveontdogaonfat war euph projlgggt .0 Acdcci ti
extent that muwl tairfeampialryw ibsuel Irdeienigdewt i al and no

code development processes, they necessarily

mul ti famil ybesuti |adn anlggydzaetkoae Bypef amhdb mei ngl e

andonr esibdueinitdiianlg ocpondeen td ewielll benefit from rem
complication.

For sewdarealdeveclyocplneeEmtet g Co mmaissciomsi der ed
expandhagf oc usl ys poenc infulductta ISua miel yy,onstrai.nts pr e\
With the growing reéeaongri oifomudtft itthaeni il mpdui | di
affordabl e hdwesiEmg ragryi sCiosmmits swaan tdieme dtea tr e a
mul tifamily buwnl diyrppes nresshatdltieanigrt fridd es el cvean dlent i 3
nonresidential condtesi s Tihet endeadntto edlfiomi nat e
bet webansteor yff oaantdory mul ti family amui li chisn g arde gqnaik
requir ementosf rtehfel ecsptpienced @ ndonat ure od, equi pmen
regardless of the building height.

2. 2Bdiilndg Envel ope

The building envelope Iinecpages dommomemrtga es aa |l
roofs, wal,dased &t twihormedwva dt her mald e tbvaeean eirndoor ai
outdenvironments. abe ingn asnngle cwiofnisd r utgi on pr ac
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envel ope can significantly affectdtocmeetant heo
heating and cooling | oads.

Hi storically, mariwcade thpdaldiadsdwes eza4 ched and
anal yzendglfeorf asmi |y or nonrebBedeapphietui bdmanigs
buildings. The requiremesmnmntis eday omotmudltwdyyasni b e
l eading to compliancieochaimbd e gng pasminnsda eccot nof russ.
The promloegmdi $ nr t he curr enwh esrterrulcsteu rper og fe ctthse
meet resident iwhi Irerqiltusi g repnreonjtescrt csn rneussit d enreteit a |
requirémenhsoccasi onradsd a dteiqaue neaheioa en er gy

measu.r eBeirs currently no ttedamisyccenqatirseen
Because there is not a single multifamily sec
bet weew ilsieg lernids d omu | tl idfi ammisl, y vy aahmestosmet hrat ar e
not appfopr mat ei f amiFlor ceoxnhsotpri le@tsii Wre.nt i al
requi r emeontt si ndpol @ § e rceopmtpilvieanc eao-ptat lo g f @irntd
forces conmpnaratstoinc roof assembl y elwihapgr dadaeh per f
i's uBlda .percfeegqmanvmad-aintioof canntontudteedonsst
effectively

Findings fromfumdelIMotbtghteurdni eGal iSOEpmioa i Bedi son (
evidence tthlae seppofror a uni firedGmb!l ti family

requirement scendot®d@@ipbbded a modssltiundgy anrhalty s

examined software diff-Reenaxred -O&l Geheenn CnBoEICC i r
mul tifami | (fRECui2Dd8ngsudy denmngnsttérndaerdd uDesi gn
conditimmndelainmg al gori t,bme duamdnptl h earnecfeormaar gi n
nearly identical buil dings. SCE subsequently

prototypescsubaxserd acmnsti{ TRECt 2OA®Yr emdds0on tre

identified duringdipcated yipe diesecamrmcdablien di ff er
envel ope char act efr,o satnietfoirosfie minir teief amif i wdbwmigl di
suggests that a demashehhidti ngsbebabpsdbba@es

and higRkhabutsabdrdoer greater @magnbied rad by friatrtyi n
for multifamily building envel opes.

Devel opi ng cuonnisfiisetde natnde nvel ope requi megments f o
caaddress many b&acomplTshaeh cpercogpdo sed ensy efl mpe me
mul tifamily buildings are based on the-princi
and higk myl buf dhihg standards whil eif dlmywer i ng
sector as a whol e.

2.2.1.1 Submeasure A: Envelope T Roof Assemblies

The ppeseeioptironse mad tli dwmi |y brudaadwdst hg®odo n
attiwhixahbsan osmsti7/pat edn®t of muol sef aon(bsyereb owi on
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AppendiodreatA sour ces a.nmd ampaetah 83 t1G6i the 24, Part
C Odcer e aad erda wd naotvteilc assembl y -preetfhoadna ntchee ahtitg hc
includseebdbaton t he raowofendedk diht hteroand itt i onal |y
pl aced iormsutl md i @otnti ¢ f | oore mwe It dhpee Tpira pnaaarteye st h e r
to the 2019 Ti tilnec r2eda, sdPdairtnlgegdn-pwy deefor maglte att i
most cl i m&lee tunpedneet e consi ddéercetdn & bosr -anoosnt ¢ e f
rogf «@mmi n mul trii fsaemicloyy sktobhwmuwcs @ otnhe per f or mance
compl iance

Simil anbwr et hcdheanptticearler consi dered the applicat
assembly-rfiece mughi falThoulgphulbbi | dsh@gsclesneagrte r ar
do occur, they arertypncafl yhenbaonl diagpfor a
However, the energypofiynameé goh hrsdwihdi.ndg cl ear

consistent r equrioroefnserodresa f aolrl amu li ®£i hiand u syt rbye.n e f

2.2.1.2 Submeasure B: Envelope i Wall U-Factor

Cur rcenddee qui rsé oveonofdr a mead blest ween the residenti al
nonr esicdheanptdeaMe rlgy cl i Maheckomat-B,-286nd&ahd( 1
13)vehan® stri ngengi nr ¢gwei deme¢arradh ec oodtehere si x cl
zones have more stringentesikcdeditr.ementuus icomdthe
devel opment research arrived at twalsle require
assembl tsespt obgpes, andofutswanrge dtodlaf leirl.ednitn gss wi t
|l essmber soenmedéd i mrequsihroeuedh tasl | oovetf becmbve i nsul
optiaonndsowf acwalrl assTehmeb[20els6 resi deadtwal |l code
requir égomeamtider 2x6 fratmemmalwi it mmsantli a@yd lidioneaxti en  Zn® |
f oaUf actor of O0.051. The 2019 residential code
these requiremamtid yf dondi. $0idtiBdnildpes trt oot f i nd t hat t |
changaesost effectivel e nmutlhtei fgamnmTdhayrs pdrtroyhiod ytpe s

the cumomme s iOd eOrdtlRiaeclt or requi rement i n-1@&Isi mat e
not appfompurlitatfea mi 1Ay sbiunmillda rengists oGk & tmiZa nex6
and7, where r esandweend i @&tl 0 €@ Dnideeretqauameec é 't floeirmcost

ef f e,avtoiofde a mwead, Wihsinoenr e s icdoedaet 1 B Vad b weetr0 5 9
requi rietmetnbte 2008t hbatedemd antteai ned ever since.

Nonrentsicdadde devel opmentt hraeggs éeedcald df owahdd s ar e t |
predomasaembly method for commerestalucburhbdi sg:
with curtain walMHewd mermail tbdialmdi ygs met al fram
rarieovvéeaéan est DmiAdredealmubfi 8wl | yvag comidtisng t o
an Evergreen Economics survey ofEweurlgriggemi | vy
Economi c.Me2 @20 )wadmegd due t o t he,;rm@almolrrei ddgifrfg
to i nsuoboWt acstiymiri ch necessirtestce W-plhicgyeer ap | owanc
than for woodlToenbtmedefwlddasisi. vei ency of wood fr e
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t hreonr esicdoednet in@ali nt ai ned a frsgpnla andhevoeed nf mama d
since ahel 48916 RPar2teloGl e wi tfhi camtnWy akcower

requir éoeonotds framiddiwtifbasral der,f or mance model in
Nonresi AENt aabsumels far anmé¢ & staalnld aa sd uiflodgis a | | b
based o6nndhagt alhaftr ameed wal |lisn amesdmgmdéd @armi nant
buil dings generally. This findinffoos moamecur a
habitabl&hiss ocodsi sStmatct ap @ruol ptriifadthe sl fyo rb u i
Thereflbrs proipoastad s etflrem meedt aMa leln éciayt sagneds yt h e
Proposed wall type as the basis of the Standa

2.2.1.3 Submeasure C: Envelope i Quality Insulation Installation

Title 24, ParQ@IH&ERIBa s eirn dli cchd dao rd efcaard emo rBea stehda rc
data from t he YHBPR S vri edgeids1Bye rCad ICtE ROTfS , fr @ ggsiest er e
mul tifamily projects took t2h0el 6Q! IF dpre rpfroorjneacn c e
constructed from 2O0Ombetrhiowcglaz@d9ml t4i5f prairlcye
projects. Theawmdogtmohtiofa®ily buil dings appe.

Ql'l became a prescriptive requirement under t
sinbamily -rainde lmoyb tl idfi amgisl. rebed2 A CASE Qt udy

(Damkiand Ger niaonu n2d0 1YI)l ef bebei evestn all but CI i
results were based on |ifecycle cost analyses

andsi ag ewught gar denf asmiyllye pmuolttot ype. Fbae t he
Statewide CASE Teatmo i applryptoci algl Qdpu lttoi f4a0miOl0y0
fCF A

2.2.1.4 Submeasure D: Envelope i Fenestration Properties

Di fference dematihandoneetdenftoiramsdsdviitrmpthave pl at
t her mali grseapidnstener gy use awred hsaatv idnog sn oets tciommafto
each othecaskdmesomesults are donecsobnwbhtg ehpo
TDV savingsl,DWdhsesvad y@-ingch @aseas!|l consi stent rest
varyingagBHGE8e resul ts adien mtoaien paloinReastinel dzsones .
across both metrics show.tbef$amentesdamebual
prototypes, i mpalcyg samd exwpdgdumaegs oaf otthhe re meerad
mo d eclasn fautl | yntacfcaomru t he obEacchoedde vcahrai patnecre,. r e s i
andonresiaemiae@ad he cur r efnetn epsrtprsactpiemnt @ re 8

mul tiple code neeyed welst dofaes e inmogd epfimashn 8§ t hei r
predeceTheoonsr.esicdoedne requir ememitendgreec imdrie | e
regarWfiancgfbr s matches the variancedwlhesre vielle i r
nonr esisdoefnttwaarle yi elvé@nse gnaitniovre, soarvi ng@s ziomes o me
from model i 6bowdgpgtooresd b8t waen@ddn Otehihle resi dent. i
software shows relatively signifi.cant savings

2Q@2ZTitl e 2RI, nCAASIEt R& 2 0 2ZMFRESTRB(4 8



2.2.1.5 Submeasure E: Envelope i Fenestration Area

Curntreor esi deemtuiiale meséed aamwe ndaw to wall area r
measa fenest rRaetsiiodde nitiempiuti ¥ . e ment s are based on
area. I n bodddemdgeanovsitshuemder st ood and commonly
desigamedr cahctbs bui |l dithhgd [ WutnBiecppee buil dings
wit&dimel ativel yf mwearlrlow ob afnldooor area ratios, th
fairly consistent relationshi pmulot iebaecihinidg .her
In epacapasticlul a-hilg@itladvindheowal | tacdaef i @btrloe

window to wdlilmidr éa croanteiso t hTeh emocruer rreenstt rpircetsicvrei
' imits do not appelairmittoi rhga viempdeecste gaafciteasbrlir @ n t
mul ti f admingys .bui |

2. 2SRace Conditioning

2.2.2.1 Submeasure F: Space Conditioning T Duct Insulation
I n m@awmlyt i f ami |dyuslktwislt dciotngddi e i oned @aidwelhlkiong hown

Ther mal and air | eakagepalrotbigcehemndbet siagme fii
unaoaai td osnpeaWheesn. dudtosonadrigd i omed asspaihs typical i
multifamily buildings with ductwenkrl bgpcsaetsed i
maytoddbuotthe t her mal i mpacts are smal/l

Low-Rise Residential Code History

Dutc i nswlha wi t h -4a. &y ad ru eg roeéa tRe rmameladmry requir el
199T2i t | e 23t arPamd®ss ductwork was enclosed en
space. This requirementamee nmet0d0ds ¢ s seldi alPhyt
St andahemescriptive i nsulwat ieo afdodre gduu otesmeinnt s
uncondi t i oonfrrd., B accB2, Rdepending on climate zone
met hdlde 2T0ilt3l e 2%t aPdiamdeased t MRed.Mandat ory
requirem@ndnitrmcdRetalsee presicmept s¥we oBRdAQRuU

dependi ng on lcnl itnhaet ie2 0zkw6n 24t a Pahtam e Smandat or vy
insul ation requirememrRt fwas ddicappddctad eRl entir
and iearsdd emkage by a( dEREBrgRabeRef erence Resi
Apmeki RA3. LNd. 8x8¢pproviwaes for ductwork encl «

conditi onTlehde spraecsec.ri pti ve duct i nsulation reqgt
reft eopisonowiet hsldaucdt edt tiint aamoa her with ducts
condetsipbandde mandatory duct insulation require
the 2019%9e 23t adtaadasSl | ow for uninsulated duct :
exposedditme dt osnpace or | olclatceadv iwiyt hpinno vap aweadt c e n
ar eetm
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Nonresidential Code History

Duct insul ationd4d . w2 tohr ag rveadtueer obfecRame a mandat ¢
1995 Title 24, fBar noé r 8 agdsacti dusdli whyustdi dgih

mul t i fuanrhielsys duct wesrekd veans nadred |y o neeldicleg azZ0 0 5
Title 24, PartduekctStianmsdudrads on r eqwi.r2e®eohitRs i nc
ducts | ocated in uncondTh e seyesimesnpt asc e se noari no u todd
the 201%e 24, Rlsrt 6 Standar

2.2.2.2 Submeasure G: Space Conditioning T Duct Leakage Testing
I n mawmlyti fami | ydbotWweadedgtse dosdiri bomned air thr

t heen.i tTher mal and ai rbdgamikfaigeanto,s searticcacaurl ear |y
i n unconsdp atciddsreend daurcetcso md id isopnaeces, such as i s
multifamily buildings with ductwork | ocated i
be Aon.Vhia$ | s ypaerrtaifc uleaarklalgper ¢ dig ssgpmarkses ar e no
sal pd opamdgakage mag toltreceucut doors or other zo
buil @veg. when properly deaaldevck,c by tlyoak aage sipsa

t hmaywodedesi gnedondi baed aadr ft @hdewcdeisr ect | y
condi tsipoancesd

Low-Rise Residential Code History

The 1T9i19t8 e 24, Pairrnt réo d8tt@aeypd aaracthsc e credit for r
systems with | eakasgpxer acfp sf aant viefroddke |[sobwr ough HE
t esti nrgeprTend esnt e d iampsruobvset emdnritte aghvs s u med olh a2l i n
per cleengggeat e.

Beginning wilrtbhl eh2420B4rtald Sltpxcredsamdepei vely
required ttoo blee ss atlteadriper c equ adbafn df aeneoryilfa w
certifikRakkiHERS | z @h.@ sfahteeTRI06 12 4, Paraddadt anda
compliance credioufsesrdéochtungeddbteened atti
crawl spaces @ndbaossdmeamtiidsnpdldanbhcencredi t for du
|l mad ed entirdlyiwint@ spaaedi nmgdItihreg ae quihmpment ) .

The 2T0i0t8 e 24, Paaftf é6r eSd amedva radesmp | H eemadkea geer ed i t
ducts in conditioned s-p&aagacamdhdmndl| aMe.t UBlee 07 (
24Ratr 6 St apdlannisnaltiederamyt aves Itiamgduant asdacli.:
zones for all prescriptive packages. Duct tes
prescriptive methods ofnebmwevancehen2@08 uopd
el i neideartui rement s tvoeerhavieraHEWRSt sf t mstal dwilds p &ac
of a home. Il n ,thet 2008 copdwtepaces are given
the PackagedBssgmameader i foiudaddby ntstpeect or .

2Q2ZTitl e 2RI, nCAASIEt R& 2 O 2ZMFRESTRBE5 0



The 2T0i1t3l, e PB4 6 Stuapnddaatnecesimod ucg a&asredaltienst i ng
regmemnés from a prescriptive measure for newl
a mandator \Remauageme.nts specific taddmeidbt i 23 mil
percent totabl ept eaktaglkee akadDlee t D0iXE t24i,d Part 6
St anddsapdate did not change | e aokra geex creaptteiso, n sa pfpol
in th&d&i20@8 24, Part 6 Standards

Nonresidential Code History

The 2T0i6tll2 4, Part a6 datwkampdhaoa scfreerdidu etni tniggh or
noresi dent isailmibluarl dtiongwhat wasTinteodd4ceHarin ¢

St andfaodsresi denti al buil dings with ducts in
budilnTgh.e 2T0i0tl e 23t aalddrsted t he saimeatiehd verif
mechasmndmmresibdueinitdianngs as was already in plac

Thapdat e 200Thitthlee 23t awdantds$ further increased
ducdalgi and i nsul addamini buwi Nhdinm@Esid4d EhRanr2t006
Stnad arudpdat e asideidppiree r equdaaelmemepe sktbdet dugt
during insteadduiatdicotgwd rhkats er vs$lnegs ss btnlgf@n ad on e
wiht neort han 25 pectimnnc oonfd itthiechndeudeckaamga®c & &t es no
exceesdipxeg cefntt he fan fl ow of the duct system.

2.2.2.3 Submeasure H: Space Conditioning i Space Cooling Airflow Rate and Fan
Efficacy

Spacendi tayganpegf or mefnfaecect ed by manryg faicrt folrew i
rate amawdmar easrifngpowa del aveng modecheling ene
spaapbdowlfean watt draw reduces el ectbBtodt gsusancg
have sholwnw tahiartf lho wwaamtntd dcrn@gw can bé&ucdehmoagsi n
both of whi amchbeadcaetdi on fpmekHVALNgeguoondsr of

time to @ecelCat héospia Energy Commission 2011)

The 2T0i0t8 e 24, Paupdesbtadanddprescr isgptfioore requir
buil dings i ¢ édcalngnChdimiat el  otnker ough 15. The |
required suwhdeywtnsmg ate airflow of greater t
cooling capacityOafglt telsmwrat ltTehsks 20 0Bf update al s
provided complianodi mgeddiowsesecciepdiwnwg pequir
and for fahewatt hdmawsescriptive requirements

A CABé&Eport fomMmithe 2@13 Pauptd a® eS tieadh dmahchd © r y
mi ni mum coofllionvg amd |If an rwetntt sd ralnide daegptph € s e
requirémemesy constructi on eaxsi swieilng arse sail deemrtaital
(Statewide CASEh@é@deneaw2Onitddioa teendhZ204T3i t | e t2 4, Pa
6 Stanrdeaquasr eblfogrleaneortte qda0t caf mand fan watt

2Q2ZTitl e 2RI, nCAASIEt R&EROCMFRESTRB(S 1



|l ess thamooO.&@ualatt s/Taftrmh.e 12M ,t PPeau B @ 369 €S,t afnadm r
watt draw rfeaqruifriemmestrés romley r eduWaetdt fsfilr dano 0 . 5 ¢
0. AMatefrfhSt at ewi de Codes and .Standards Team 20

2.2.2.4 Submeasure I: Space Conditioning i Refrigerant Charge Verification

Air conditioner and heat puoumg d®yasitye m apce rofrosr, ma
i ncl udnpre@ p a mo uretfsr i gfeirmmme r ewvacuaametderwi e

md f uncanmnaotntgeerf ri ger pmto bl @imad ieels havenasnlyown t ha
new air conditioners i n Cal i f oyr ndtumeeffaiilg etroa nac
i ssg€alifornia €neng20Ch)Mmi s

The 2T0i0tl e 24, Pairrnt r6o pgSu easnddrbi EptSi weer i f i cati on a
di agnostic testingi horFrumeeiekcgirgemeant pclhaegeres
reeindi al ducted alplaitr soycrrdcim isgrhd rt s cseymsitdreahtu ct e «
he@tumps nwi ttther mostati c exip@dnsndame vy aBiviEs d TXV)
These procedures included the Superheat Charg
Metdh,oo in additiomotcedamealTidetr2®R® 8p B&sandar

removéacdompl i @nde¢e dror TXVs and added revised r

chantgegesting, but those requirements BRatated si
and nctor actors. Among wWheseachatkeofear vioharti
protocol , oi watrti earbtlieorentvi ronmental condftions
consideration for microchannel condemddar coil

met hod of tests nwger el heedsdker d ssSaudR dien G aBdt anh@Iald d s
update, newerteisn i ng and verification ppbcedure
to el i mi-eaitet itrnggncompl i ance barriers.

A CAR&Eport prefpdméd hiemi2®Deéd 24, d®Rraugpd bt St an

addressed vuinagmrsonditeisd i g amsd uweer ibfuit c atiidomoit an
any energpansglavihedyiedb 6 r € o n deufcfte cctoismeness anal ys
(Statewide Codes and .Batarhdatrhdes rTeepaonr t2 Opdrdoyp 0 s e C
andi mor modi f i cnagt icoondse tladafmegpaiitasgteig HVAC system i

HERRateh® repedtiqaudd | ine filter drier verifi
i nston oparé $s aendde midfdi cuaitrieoome nrtesq t o HERS procedu
Addiotn alhley , ZAB£ Repanmthat echanhufacturer install a

Sshoul d be uassids afsort hreefbri gerant charge verifioc
Char gde olant Di spl ays t oi Fmludys |Iftda cragdfolredf t hat
devices can be rsavwar twietdh ftore a@BpCO. Thi s | ssuce
2017 R&ePBr NResidenti al Quality HVAC Measures
for detuditon and di agnporsapso sdeedv.i cTehse wsaasme r eport
foarn alternati veod etra friecfartiigoenr amett hc har ge verif
system peefwrmhnincreased efficacy.
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2. S3ummary of Proposed Changes to Code D
Restucturing the emelnttisf awoiullyd rreeqquiirreTi bi @ea @ 4¢ h a

Par tt @én dSaRed snhy;cdppendi ceRe,f eA@Moaal , compliance
manual s, amad¢ecdmpgluiments. The Statewide CASE T
general |l ymoarsepechéncally by eermwelldipea omandch gs pree a s
which méauaonlgesi to the requiomementss riumtadal cha

2. 3Gdner al Restructuring

2.3.1.1 Summary of Changes to the Standards

This propadal tshuwhbladpt ers tbecapPuteb6Tirequireme
specofmegl ti family builrkiuhdgsiandemddmpicomalnuy t
| anguage from thenresi demt.i ale eg WSdepXtda odhi s r epo
fof urhul t i f acnhd pyt esrgld .angua

The Statewi deprCApSoEseatnecasmucoh agfer Ti tlil e624as Par
out liimad €ab9 e aTnadbl @

Tab8e Outline oSubRapyeé@dMeldti f ami | yMaBatrbydi ngs
Requirements

New Section Contnt FromChange in A@fplic.
Requirements

160.1 BUI LDI NG ENVELOPES

(adeiling and Rcl50.Pb)al20Resi dertqiuanrtésmeet t i
rogf stonr e seiqduda mrtein
for -antani c rooftsA(

( bWwal | Il nsul aticl50. 00c)7,(tSingl eUflacsttorofr ec
by ambhsiey type and
(subme®sur e

, Noea
None

, Resi demrigirad ment s
highmse ti fbaumilldyi n
(subme®sur e

fl)nstall ation ¢150. 0(e) None

(chBl oor and Soffl50.0
(dypor Retarder 150.0
(eBemaration Pr«150.0

—_~ o~~~
O «Q Q
~ — ~—

(
160. 2 VENTILATI ON AND | NDOOR AI R QUALITY
(aGener al New None
( bDwelnlgni W s 1500m) 12
(cGommon Uase Arel20.1
(dBar kGaargag e s Reference
12.06(c)
160. 3 SPACE COBDSTEORSI NG
(agontrol s 150.mM)(1i , None

2Q@2ZTitl e 2RI, nCAASIEt R& 2 0 2ZMFREST RB {5 3



New Section Conmnt FromChange in A@fplic.
Requirements

(bSystems PDewelbl r150. 0( h) Residenti al requil

Uni t s systeesving dwel |l
highse bgislpadiceqgs
condioning submea

(c9ystems Semmi rl20. 2 thr oNone

Use Areas

160. 4 WATER HEATI NG SYSTEMS
(al)ndi vi dual Gasl50.0(n)1 None
(bRecirculation 150.0(n) 2

(c9ol ar HMaatteirng 150. 0(n) 3
(d)nsttameso Water 150.0(n) 4

(eomer ci al Boill20. 4

(f)nsul atiipoh dmd150. 0(j ),

Tanks
160.5 | NDOOR AND OUTDOOR LI GHTI NG
(aDwel l ing Unit 150. 0(Kk) None
(bommon Use Arel30. 0, 130

(cQut dbioghting al30. 2

Control s

(dSignti@ghtrol <s130. 3

(ebDightinlg Koonepl30. 4
160. 6 ELECTRIIOS PRWEUTI ON SYSTEMS
(aSer vi cter iEclaelc M130. 5( a) None. Applies on|
(bYeparation of 130.5(bhb) areas.

Circuits
(cYyol tage Drop 130.5(¢c)
(dgi r €oinotlrs 130.5(d)
(eDemand Responsl30.5(e)
Control s
160. 7 PROCESSES
( aBé vtaor s Ref er

(bResi denti al pcRefer
160. 8 SOLAR READY
(a9ol ar ready bLReference None

2Q2ZTi tl e 2RI, nCAASIEt R& 2 0 2ZMFREST RB {5 4



Tab9e Outne Proposed Subchamitkey BRel Mohthance
and PrpensilRegui rement s
New Secti (SubseiorContenChange in Applicati
From
170. 0 GENERAL 150. 0¢(
170PEARFORMANCE APFI150. 0(
170. 2 PRESCRIPTI V
(aBuinlgd i Roof/ Ceil50. 1( Residential or nonrt
Ewvel ope 140. 3 re giur ement agipnhaiteed z
Wa l | Il nel50. 1( Singl e -flacttedgoufi rle me
assembly type and f
(submeasure C
Fenestr¢l50. 1( Reisdéemd requirement
highse buié¢édeapgts f «
cl assandWcurtain wal
(submeur)e D
Door s 150. 1( None
Rai sfkddo 150. 1 ( None
Quality 150.1( Residenti al reduwir e
Il nsul at i bul dings up* to 40,
I nstall e
(bSpace Sizing ¢140. 4 Nonresidenti adppleige
Conditi Equi pmer Ssystems |soewmi siendui |
Systems calcul atl40. 4
Dwel l in¢l50.1 Residenti al arpedduitroe
7, 9, systems servmninigs diwe
rise buildingd n(gsp:
submeakur es
Commdise 140. 4( None
Ar ea throug
(cDayligh 140. 3( None
Common
Ar eas
(dwater H 150. 0( None
(ebightin 140. 6, None
140. 7
(fPBhtoov al 150. 0( None
2Q2ri tl e 2RI, nCAASEt R&EROLCRFRESTRBE5 5



Tabl@ Outl i ne doSfu bRrhoappot seer

Al terations, and
New Secti
180.1 ADDI TI ONS
(aBrescri lEnvepe
Approac
2. Venstand
I ndoor Ai
3. Wat er
(bBerforn
Approac
180. 2 ALTERATI ONS
(aMandatol. Roof/ C

l nsul ati a

12:

Repairs

SubsectiaocContenChange i

From

150. 2(
150. 2(
150. 2(
150. 2(
140. 0(

n Applicat

Referenniedpr@scri pt
standard

None
None
None
Hi grhse residenti al
appeéd t-ot moomfessi de

MubAddiami drys Bui |

ol |l ow
for 1
of Oc c
wi t

reqment applied to
2. Wallnsul40.0( Nonresidential reg
3. Fllmoul 140.)0(across all multifsa
assembl.y type
(bBrescri 1. Envel 0150.h2 Fenestration-prope
141. 0( faw/ SHGC) gned wi t |
newnsoruction reqt
2. Space 150.2 Residenti al requir
Condition Ssystems isnedriwiindgu al
uni t g hrisie tiui.l di ng:¢
3. Lightil5D. None
(cBerforn 150. 2 None
Approac
1803REPAI RS 150. 2
180. 4 WHOLHEGBUI LDI 150. 2
Thproposed restructuaddgdewbuhdt abheras f
SECTION 100.17 DEFINITIONS AND RULES OF CONSTRUCTION
0 Setiloh0. 1DeéH)i niReommmes new definitions
t er:ms
T Mul t i flaumilldpiunigl di ntghhanotahehrot el / motel |-
2 o4 R
T Common useprairveaat e iursteerairera,or exteri or
resi deiftaiohieerse use ilsudiivEwinedtsex o esi dent s
g ust. s
The sections bhbbohwe ssunammadrairzdes , Ref erence

Ref erence

Man u al sd o caunnie éctvosmpbl e ammocdei f i e d

2Q2Zritl e

2RI, n"CRASIEt R& 2 0 2ZMFRESTRB(5 6

by

Appen
t he



proporseesdt r uSe ®ricth gootnhi s r eeptod edf progposed revis
code ulagreg

2.3.1.2 Summary of Changes to the Reference Appendices

Th&8tat eWAIIE Team recommends r ef eArpeprecned itcoe st hfeo rf
fi @lfdiicati on measuaneds ifnodri ve ndvueal o ysey HtreER SHV A C
mea srue sori Efl d ver i f iocnamiisosni oanoidnfigo nofose area or c
syst,emshe Statewide CASE Team recommends retai
NonresidenteslheAmpéndif ami Ipypoar £a&alt rwau lud imequi r ¢
updates to PRediecfeamrefee AponcesmbednfSecmi ons
120.0 through 150. 2 tdertsh.e new multifamily <c¢h

2.3.1.3 Summary of Changes to the ACM Reference Manuals

Th&8tandard &asgifgoms mul ti fsawaodlyd bauhdmgergwi th th
proposed irmgetarsuiarrteual i gnmento sweidt hp rtehsec rpirpotpi v e
requir elmeentSst at ewi deprCAsSebo tTsebalne changes associ
the emaatdoppace condaueisomi 3@x.tsdu.damdl. 3B.. 3

2.3.1.4 Summary of Changes to the Compliance Manuals

The Statewide CASE Team recommends creation o
which will st andpatleandeo causmean tn etwel dnscfagt ebdu itlodi n g
and wil |l i nclotF pent Ayerabui me melnyt sditdh@aus saegdk icrur
t he Nonresidenti al or ResA dseftdrad e cCtoimpn ivaintchei r
Residential ComplnNeosmgsied datniuaMa €oismptl hea ncext bes
option. The STamaywdpplCA®B®ENt 4drmdexStodmttihen

Final CASE Report, pendirmggy diosmami ssiiom.wi t h th

2.3.1.5 Summary of Changes to Compliance Documents

The St aGAeSMEadaem pr apcs ey | empsleita nocfe cdobocuments p
mul tifami.Bgcbh.odedsicmrg bes a proposal to use th
compl idomcaanent s for multifamily buildings in
requi rsemantt i famil-ysanbdoogbded

2.3Bi Il ding Envelope

2.3.2.1 Summary of Changes to the Standards

Roof Assembpri epasdadlks atnom Option A to the mul
compothemackagéooptrioons, whnarr @ ficdnasrdite¢isalt mea an
| osvl ope and sbeéepogloperequirements fam@édm Secti
140, 3(Tah)el Bpropossalrmafntasal ati on fOpam othh B8 lamwd

2Q@2ZTitl e 2RI, nCAASIEt R& 2 0 2ZMFRESTRBES 7



ri sedernetsiial reqandemackages each iwiet hr dtshied ecnutrir
rofo ng product rwqeslioepemeand s$steepos|l ope roofs

Wa lUH acntThpropaecoalkol ancde®regsanwaés assembly requi
froambl e -BL5f0cersi dent i al aCn o oTra bnloen.r leZWit et re twii alle
CASEeampr ospeotr et adopseawenn owallly yapsesseenpl aci ng cat e
used 21 9fihtel e 24, Part 6 Standards

o Metkmui |l di ngs

o Framéavood oryrwintehtdall e (wao it i ghecey rr

o Framed (wood or met abdn-etwibtohghdwowahlele r at
types

o Heavy mak5s 2Bt)u/ ft

o Light riebs BARUY7 f t

For each categorys, tthhee ptrasmslxear mapgrei evirebfiagch o r
climat.e zone

Quality I nsul atTihopn o b oaspgmlltihedri@dqiu:i r #&memt s
150. 1 (tco 1leEl I mulldiidpgpstid y#ORAOO f t

Fenestrapeoni®s: prapogaeabastion requirements fr.
Tabl e -BL5f0oarl residenti-@lfamdndrafedaei Gd@t Bavli de
CASE Teprmmposes ttilodh hawiepd ow c adtiefgéoertiieast ed by t h
wi n dtowp e

o Curtajshoabfraomd wiahdowisonat

o NAF-83008 Per fransasncle\d o ws

o AI'l other windows
For each,6tchad etgaolrlyemaxp evdiimh ¢, ma x i nRISSHGC and
mi nimATr equi rsbme i i nealthep rzoopnosal adds an exceptdi

RHAQGC requiremeindeiflodint g@&vi mate Zones 1, -3, 5, a
requirement .

Foal terati ons.thhendpradplagdlonesr eat eab llednfebwteanltt er a
requirement spbyamwdnsliotwuatyi on.

T Curt ajsntwoarleifnrdoootsand gl azed door s
T NAB20O0OPBae f or mClass AW wi ndows
o Fi xed windows

o0 Operabl e windows

2Q2ZTitl e 2RI, nCAASIEt R& 2 0 2ZMFREST RB {5 8



1T Al | owi hdows

For each category, the -ftaacbtlcemsmpn8®XSC| eandcaxi mu
mi ni mum VT rsedyi cémenmatt e zone. Téaei pnoposthead
RSHGCequiremenitséobuillodings in Climate-Zones
requirement .

Window additions in newcobheor agpeaneen tasdh eNi en dtoon
additiomnsngnféwoios space ar.e considered altera

Wi ndow Aredhlki priopommends thewusdowf abetnhmetr
from Code TBabfloer 1r5e0s.ildent i-@1 f amdndmabéTeh elszladt i3a |
t wo metdr it hr esrhamaksd mumante®d alas a percentage of
fl @aoea PR @ er ceemma x i muimmwitoova F htoiddper c€hits proposa
al b i neigntafeéi ve prearxcienmensftacanga reqoaur egnant

resi deoed ibauptp Itihgee r f or maateypeéor buil4d0i ngs t hat
percweef acing oiwalolw aeamentr eqmbadded in the non
ACM to all. multifamily

2.3.2.2 Summary of Changes to Reference Appendices

The proposed codemoligngdewdRelf dremtce Appendi ce

2.3.2.3 Summary of Changes to the ACM Reference Manuals
Not abHa&nges to thegBthadamd!| Desamidwi thuitlhdei ngs

envel ope submeasures include:

T Roof inaodtdasolbar deepfenedcehta taenreotn t here i s an
attic

T Wal i atdrt as determined by r&assngmbly type and
T Qualty Insulationl dmbsg@ml it @CGFMNO0O0O0f t

T Fenest Udtaicamad RSHGC byatwé @q@owc!| i mate zone
T Window and wabds end iamait aotrii oeantt haet @ votinky a n

di stributed across orientations

T Window a2 qual to proposaedeiwti marow2 Garpear wen tt
fl oor area or 40 percent window to wall ar

1T Appltihees 40 pefaenngwestwalaweta requirement c
t hreonr es iAGM ttioalal | uduli tiEidfs anmntinhagt elba X ii mwem
per centf aweisntg wi ndow to fllogor threea elsiimiemg i @

2Q@2ZTitl e 2RI, nCAASIEt R& 2 0 2ZMFRESTRB{5 9



2.3.2.4 Summary of Changes to Compliance Manuals

The Stat i destGAomgd ymmendsotraaMuloni family Co
Manu@urrsegcti ons of the Comphi aswmaé dMbreualmpawh e
restructuring proposal i ncl ude:

T Residenti al Compl i &nckdiMagr @ &dRoepg@lhiarpetneernt s
o 3.Bentersati on and Opaque Door s
o0 3.4 gQpea EnvelBopge3d3 Roofing Products
o0 3. 55UuUanti onsProduct
A 3.5.3 CeibifingnantdaRoon
A 3.5Wadl | Insulation
A 3.5.8 Quality Insulation Installatio
o 3.@paque Envel #®mre fiom mamce Approach
T Nonresi@aempl i ance MaBBalidihga pBnevrel op e
o0 3.2 Opaque Envelope Assembly
A 3. 2Rdofing Products and Insulation
A 3.2.5 Exterior Walls
o0 3.3 Fenestration

o 3.5 Performance Approach

2.3.2.5 Summary of Changes to Compliance Documents
The pr ocpoodsee dc hawigd atwh e e xiomntriersg NDREQHE N M|
Fields would change as foll ows:

T Theavai lda mdmewmo of Maftiegdinddduds o poRetait edd
Perfor manwecubfd ptl dts@sie Rooorf Sl ope fitel d (i n
ref appt opreiquteen ainu e s

T Anew ftioeli dv dhiectaldaeer avt t i c wiosib pr a daetd e
Required roof idre<kl|l atadoutceRdiudrled 1 p batsed
on o rtedl appropriate values.

T ThAssembly Type fiel e @uddrEr o tfoi eadomdredi ng
updat mdtth twal Ineavat egor i ensdvaanude sr,.equi r eme

1T Theautpopul Ma xidnmnulm owkracdJoMlaxi mum ASIHGXCwe d
fiewawbed updated to reflect vheuaeppropriat e

T A n®WIi el d hweictkhb oan cci camel | andbe walleds

2Q2ZTitl e 2RI, nCAASIEt R& 2 0 2ZMFRESTRB{6 0



fi ewlbdbed di splluyiddifrngps 4000, tOIECTTAL

T The Fenestratopniwioyghel fuipeldadneadt cch t he new
fenestration categories

f TheMaxi mum Al |l owed F(eInteidetla lac u lwenti LAs@enad
dilsagoo tt thvei n dto®@F A raantdiion dto-wa | | rreatuii o ement s.

2. 3S@Bacenddoti oni ng

2.3.3.1 Summary of Changes to the Standards

The multifamily restrucetsairdiemd ipdioppaale apmldii ¢ s
requir é mesmtcst 1680s 0O( h), and/,1590,. 1(@c, )sGantde msS
ser vi nigm dwmreiltls and nonr@egisddmtoimdI36rc®dq bihmeo®me h
120amd 140. 4(c)otbByestueghtsdmneonviunsgd har pasposal
changesace cogrdeugg r emfeamus$ t i bamighky t h f our or gre
st orinegs spadeti oning systemsdwetl Vi nwghciocmhpl k i d u a
wi thre nonresidenti al requi r e meSrnetes Sweddfro 2Wil® T
repornftulflo mul tifamily subchapter | anguage.

2.3.3.2 Summary of Changes to Reference Appendices
The proposed code change would not modify the

2.3.3.3 Summary of Changes to ACM Reference Manuals

Thepace consguhbasounnwes d pdpllaynguagtbef Remi AGMLt i al
ReferenceSevMam@uBldi | di ng Mec hd mipcaacle Syosntdemsi oni n
systems serving individuabluidwdeiln g nhgeiugnhitt.s, r e

2.3.3.4 Summary of Changes to Compliance Manuals

Th8tawi de CASE Team reocoomméndsMateatamily Comj
Curret sections of t hst hGwbnup Idi abrec e nmipehtA &Id by t h.
submeagduwrcd ude:

1T Resi d&€mwtmipdli ance Manual Chapter 4: Building
T Nonr esiabem@tl i anc eChMagrntweal adn:i cMdc hSy st e ms

2.3.3.5 Summary of Changes to Compliance Documents

The foll owl oongi ex i rse@endfeinct anadts a lo(f @B Rffoanr ms
woubd commdwmeamihhresiGtentiifaloat ab(N&OIf omfmsr use
wit mudltli f amidi wglewsrsegdr chilumber of stories.

T 209CF2-RCH20-Buct LeakdgevToht
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0 1OF2-RCH20-Buct Leak#&ge BestngConst

0 I0F 2-RCH20-Buctl eak@gallTesgAccesi bl eLeaks
0 1QF2-RCH2 3-Ai r f|l cAWRZ®3e&Cal | i ngOnl vy

0 IOF 2-RCH2 3-Bi r f | eBwlkRyZ®enal Contr ol Mode

0 I®F 2-RCH2 3-Ai r f | eBueRsattTehat | canDo

Q9CF2-RCH2 3-4i r f | eMeRaastuer e meAltlZnolnyes Cal | i ngOn|l
0 IQOF 2-RCH2 3-Ai r f | eAWR aZtoen e s C aNi It ihrlC-Q/rClSy

0 IQOF 2-RCH2 3Ai r f | oBvWRatyeZonal Cavint h&€IFM&&e

0 I®OF 2-RCH2 2-BanEf fAldaaeys Cal | i ngOnl vy

0 1I0F 2-RCH2 2-BaEf f tEcveeay Zonal Contr ol Mode

0 I®F 2-RCH2 2-Ean Ef fAlclaZzoyn e s CaNi It ihrCg-Q/rCISy

0 IQ0F 2-RCH2 2-BHanEf fEwraxcZonal HoWet bCFVCS

0 I®F 2-RCH2 5-Rerfi ger an-EChar geat

0 IQOF 2-RCH2 5-Rd ri ger abtubiltaorode ng

T 201-€F2-RCH25-Ref ri ger aWetiCghhalrng e

T 2018F2-RCH25-Ref ri ger awitnChearrSeet up

T 2010F2-RCH25Ref ri ger amackheadrSyyest eanditamnnr@C e r t

1T 2018F2-RCH2 8Ret urciAnmdFi | t erTGrblld-BEDEEGi gn

2
2
2
2
2
2
2
2
2
2
2
2
2
2
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2. Reguaory Cont ext

2. 4EXMi sting ReaquitrheemeCnatlsi fior ni a Ener gy Code

Title 2deqwiareamént s for anmuée tsdatmi érySdat h danwg s C
10Mrtough a&rprggi mmesi denti al aedtnomses Whecthi alequ
apply tmaoleathbmily buwhdirhg héepeapd domgri above
t hrheaeb i tsabolrd es ainmd twehiaghtper cent age of ofhe fl oo
dwel Unings.

Theuent -higéd amidsd opwpedowv e requirements for t he
submeres areTabhb®n These requirementanddi ffer i
threshol ds. Furthermore, fenestratiohit@ad wal
zone.
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Tabl® 2019 Prescriptiee nBindvViedRo pe ReaRjiusleo w
Bui hds
Submeasur e Hi grhi seesi denti al ffLowi seesi dent i al

reqements | prescriptive rec
4+ habitable stor3hahaibtl e stories

Roof mxslsiee 0. D0 ASBY roof sl 0. D0 ASRByoof asnd
claém zone cli mat.e zone
0.75 ther mal emi t0O. 75 thmdamak e
Metkmdi |:dfFf agt or of Hi gphrer f or mance sa
Wood framed afnadctcB or -3®. B8 Ron tF
of 0. 028, 0.034 floor by cl-0 mat @
zone. on the roof deck
No prescriptive rNo prescriptive
bdidsnguith attics buil di ngastswid hou

Quality I nNoequiremermpterfor Prestrw@qui roefmeeal
I nstiaolnl at opt. on veridn €atd,-18
Fenestrati Uf act of0:. 46. 36 Uf actor: 0.30
window typSHGC: -0. 2 SHGCO. 23 or NR
climate zovVvT: 0.1% VT: no requireme
FeEnestrati Window toiwakbmmarWi ndow t o ifmadxaomur
Metric 40% ovaenrdal40% wes 20% overall, .5%
Wal(Imet al 0. 0@2105 by wall 0.06B1065 byzocne n

framegd9gemb clatme zone
Uf actor

Wa l | (Mass 016-069by wall typO ®8-020by wall ty

bel ow gr adcl i nzaotnee climat.e zone

asseynbflact

Ql | No requirements (Prescriptivéexece
opt. on CimatZeong¢ 7
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The currresée adnrndlsleowequi remacestdifooviongha&sur es
are showhblz2n

Tabl2 20Maadat orPyr esnmcdd SpaceeCondRdqg winrienigent s
HihgRies vs .-RiLs€Bavi | di ngs

Submeuarse Hi grhi seesi denti al Residential requir
requirements | 3 batable stories
4+ habitabelse sto

Duct I ns Mandatory reqg#8irMandatory nrte gfGoirr eRn

(uncondi Requirements appgPrescriptive r6eqiun

space) ancdctrudrunct s . 3,-75mad -8R i n-2CZ 416 . 8
Requinemeapply to
return duct s.

Duct I ns Mandatory reqg#4i tMandat ouriyr erneeqi4 . &na

(conditi on supplUnidiusat scprescriptive r-ewghe.:

space) supplugts alkdolwesaHERRater vVvew fiask

in directly cd®ovpcducts within eondi

requiremenhur hodu Un nstudda ducts alslea

i nsul ati on. in directly condit
a wall Requitgments
supply uamd druett s .

Duct Lea Prescriptivefré&é€éMandatory requtots
Testing total ftesdkagde z | eakage % | eakage
systems ser Viving al |l s,dudBERS verifie
>2% afustur f acien ar
uncornd oned spac:

Cooling 'No requjriememodeManda®oB§0 ¢f MERGN

Airflow within the complverified.

Fan Effi No requirement, Manda®Oo#d4$ W cfm ,ga
within the toowmpt 0. 58 W/lddtfmer ai,, h

HERS verified.

Refriger No requirement cCcPr escariepqgtuiivrfeameRn®E
Charge opt. on veri fi €22 8% i n

2. 4RIl ati onship to Requi rodmdamtes Cian i @tolrenri aP
Code

Th€ali forniCadBReisli diemd iMat h € o0Gbe @l u mb Condge ,

El ec toidcdailr e Code, E x iodiai nnGyr eBeuni ilBdginigd &Cchdar d
have relationshipgsewiut m eTmeullttsi f2abmi IPyger d ui6l di n g s
propolsieed Rargt 6uct ur e fammrd mwlinttiefnadami rhsy fbairi | gri engt:
al i gnmkndoraani stoermpegwrolsitthl. 8o @dampl es i ncl ude:

T The def imuilttiidmn mifl ggo aitWitdedmr dP 2 tan2l. Par

T Envel ope r eagruel rceanteengtosiriaz e ch gb y efqiun & e ment
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Fire and structural Pragdqui2r,e iGehmatps eiCai lXT rtolfieat Zhse,

Buil@oasdg have interactions with and implicati ¢«
sumeasur es. The statebs fire code, Title 24, F
Building Code with amendmeestss anaediraabir dyaf bs
baseduil didgsitgp&tal oM drimiea&oode contradmesntegr e s
as means of emergency exit in fire events. Th
operabl e windows, whifoh mafnfceecst =0 ft hva rnmdaolw pe odu
Setion 60&. 2016f Cali fornia Mechanical Code (T
systieomnts and seams fibe madse sluddkit @apiesg@l!l |y ai
mas$j gasketi ng,aTohri so tehxeirg tenegnagn sepreelnites t o al |
mutlami | 'y buidhldn gy arequires a |l evel of sealin
be siudrdti ct o pme ¢ tot saetlueel | eask age target

2. 4R81 ati onship to Local, St at e, or Feder a

The pr ofpeonseesdt r ati on category by itsmes pNAFRS mer ftd
2018 Washington State Energy Code which create
APeor mance Class AW windowso and made direct |
rated in accor MAnCSALYOLh It ISe2AA440 test stand

2. 4R41 at i ommmsldhu pt ty St andards

2.4.4.1 IECC Proposal for a Multifamily Chapter

The I nternati onanls iCloedree dCocurnecaitli ncgp a mul t i f ami |
Il nternational Ener §y EGCQ@N st ehrevicattlerl. oapsa € ectye CE2 7 2
included ar pawieadhnaptthe Commudri minalofhahe | ECC
consolaldltmemd!|l ti fami |l yhgoidma py oivihntsemminsof CE272
clarity and to build the foundadeohofomubdbhgoi
buil dings.

The envel opeheemtui biafpamir| yYymch@E 272 here are per
most significahtenadceos mpaeeriowdirgeaqdi rement s
di rectreidsd opr 0j ects to thetbaveespdentpgalrsmet
highse prog eeebope thheguiimemée commerci al sect
and mechani cal7 2s eancotuilodn sh,av@E 2r est ructured the r
dwel ling units to residenthaakasetgoi cemmatsi ah
requirements. o8Semmphansicmy| seggrsmieng dwel |l i ng uni
subject to residemitbeapterxeqaysteenmatand systems
common areas were directed to commerirtetaweeaere qu
the commerci al and rsaydbate ahoard eé grnupharce meom
stringency.
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At theal commefnar htehae | 200e8 atEtCeOndi ng code of fi
to hear amendments to the proposvadd tihta.t Twoius d
meant that an eariloadgr t hlee 9 orpolBwdtvoxemyg and
subsequentl yti¢dsamale dCode Counci l 2016)

Various stakeholders voiced substantgieamlcyoppos
for ei trhiesre hoirgght omu ITthipfr @miolsywlu cwaig edt t andi ni mi ;
avoid stringency changersequwiirntemdrhtes gtoad e tolferbri
changes. However, this | ed to,satdpdrdotipavignal t hat
di fferent requiremdnws s&na-nrdienfeéd gdmwaend iy g s

al so meant that the adsanghgeseofi movfiaoag ol t
diluted. The result was a proposalefvhietth a hig
significant swasalctttiymalr ec tdrammateh et hvaot er s wer e \
address at the ti me.

The Statewi dero@boSEITedaom pmul ti family subchapte
applied | etshsecenflssEi€I€ opnr o R G DahlipsCoEp o mall udes uni fic

of r equiarmosee alticsve hiagldei | di sigmp laiodi teyase of
compl i anSteat eTvikéEe T € A np rad psdbsoeaiisnagl | mul tifamily
requirémendsvel | i ng uwmsa@rsewistdhicno ninhoen mul t i f ami |

as opporseefde rteonicchehgat eame ntamrlesiequi rement s.

2.4.4.2 American Society of Heating, Refrigerating and Air-Conditioning

Engineers (ASHRAE) Delineation of Low-Rise and High-Rise Standards
ASHRAHBnad ar ds gmaientadilry a spilisebreswieadabt opavl bu
t o thhateietedabor i es)r iamels ihdlegwhit i il ngs (four or gr ea
si milteare -tlimswe+ hisghdel nn2@fiDofi tThei s24i,e2 Pl@arrte 6i.n
ASHRMABD . 1 andEn%er.gy St amdawddlsl)] andnbBtRoOVeEeor
Accapte I ndoorTiAtilre Queay mPdy Py pdAGGHRAE Sd@&ah.dar

across all mul,tegamdl gsbubfdhegght

2. EBompl i anEef ande ment

The Statewide CASE Team considered m@mat hods to
enforcemerdtorprmul ti family buildings in devel or
offi tlRar2t4,6 reqummulemiema iml fHPgemrghsa.p s t hbee nger freiatt e s t
compliance and eafbdbrcememtant s muh aiafladmibley r equ

consoeld diantt o t hree subchaBuielrdi md ccofliegih alng uamy
teams wowalldonger need a mapaeoblwhtohwhegqgoitgme

mul tifami]yabsemdi hgs, and systems and where
and hevpul d omger mewidjdgdmen subchapter totsebchap
regeuments for .the building

2Q@2ZTitl e 2RI, nCAASIEt R& 2 0 2ZMFREST RB ({6 6



The wunidunweatsiuanmnewshi ¢ h -railssdg na-ngpbve r equiwielment s
i mpaxotmpl i ance andhewoiughc e peéamitcald | @afs ssda m |l iaes
and mechani cTahli ss ywsitlelmsma k e r lergdrgernsetsa nsd inmpd eaf f o

building officials and all owsdeéestgonseamatt oe
compl iacmradeswi se a-ndski gbhhiakdi ngs ®Bh&&ds ame
uni ficationuwill tgl $ oca lnatdodwsee gpurl otgi rfaammsi [tyo bui | ©

sizes wsnaogl eaprogram design.

Additional cempbreaeemeadmfngduni fi cat-r oeeaa-ndsbi gh
ri sguieeneatawesicored by s ub meAapspuernedilbxe itBe /e np s
how the proposed changes could i mpact various

2.5Bdil ding Envelope

2.5.1.1 Submeasure A: Envelope i Roof Assemblies

1T Design PRrasgner soosipeseimbyrydfoamigodaatds of
and ceil i ng pirnosvuildaet inoenc easnsadam yt 0 ng @pulaat e t h
CF1R/ NRCC for ms. Perpresernhcde;p nishud adg ti winade
| ocati ons, t yrpoeosf,;rpamdcihingv @ Irre¢deucctt;aansadel a r
t remal emspeé¢ ainfciecati ons

T Permit Appliclaha oche Pihgpiseepabf es responsi bl e
completion and sebmidsacmmleiddrcddmavn t
roofing product information

T Constructi ©@ncd&rhohosd :t wecanp onearteso mpl et ed,
roofing comtsnadttotdhe spofifngdprodtubesconstr

documeMitnsi mal ¢ oboertdwieneantiitoma dé s edompari son t
construction of other building assemblies
T I nspectasodRo #fodpucpci fi aatdi omof assaernmbly det
|l i sted onENW4eE GRER/-OIEinstallation for ms. B
inspectors wililnsstoanlfli @ dn rt daaafdi ri dh equal toact hi cottnis e
i ndi paetrddr denhaileldsalbac
Theaeechanges in compliance @amdenfadrdec e memtal pr

coordiomaneeds bedmwteiemi pataedeesf rom this submeas:

2.5.1.2 Submeasure B: Envelope i Wall U-Factor

T Design Pkasgners specifyewahdddepometessctir gn
i nffrmati on to pop WR&es.m Per CFhBNt details ir
tye, dimensions, cavity ~aaldueo,ntamadotulse i mwsa
assembflayc tUor .
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T

The
cCoo
acc
i ns

Permit Appliclaha oce ihcars epr e $nesai s itodn ef | i s
compl etdi csmbam ssc ent iooffd a&anapeleidaorcawenewnhti sc h

il udeasvad mbl y speca fwsdalte duelsei g@@ chi t ect s
and engwheeas® used to speoi heetertviadathudraasls e mb
fire  rreagemagt swi dtlexelkepast onrtahenigi r@af or mat
to the ener/mgdebedal sanbhéoomentcebar mi nant f
t he walelrbmraqui r emecest he proposed new wall
wi bbbt hl lwaas s e mbd yt hteyipreifnigrsi.ng r a

Constructi wal Phaseembly construrction, espe
mul tifamily buildingsFramgongreenaltbhctondests
installer, electrical and npsltuarbli enrgsd cgornet rdaic
i nvolTwhgelner al contractor | eads the coordin:
subcont,r aacst owesl | as managing quality and pr

|l nspecti ohhé&@hlasiell dingds wall asseb2-RF det ai
ENM3ENRGCGENMO IEi nst al i m8B8uohdf amge mdte piamdpect or s
confirm that the constructh¢e@ddasvaéinbldiee ai ina

pr owaosledcadaegofuawiaés | assembly tg pdedliatnido nfailr e
rdinatioesibgen eeensemragnyd cto/nmdael ean dr @ deeede

ur atoet hree l iargfiaonehu c cesehstruetggnmoadamdi ng,
pection of. wall assemblies

2.5.1.3 Submeasure C: Envelope i Quality Insulation Installation

T

Design Hhaseesign team, i noduadicdictilef @ tedse ¢ @
wall construction type and provtidee necessa
Certificate of Compliance (CF1R/ NRCC) docu
frame type,s,dicmevndiyo and conti nuwalsuaan,sul at
andheverall Gfsasetmbd.y

Permit ApplichAtdesni Phampreaf essi aobali tsomphleet e
Certificate of Compliance (CF1R/ NRCC) docu
schedulfeamimrg and insul ation compomfents ar
the permckageg p

Constructi dhePhgaser al contractor radidn aHEeRS

verification visit(s) such that wall area
construction sdthageas @ataimowmdh er ywaltsal.l ati
As suicsh iimportant for the gener al contractc
expeohatiand orchestrate the coordination
drywal ersnsaal well as other trades whose w

access nhdaewdlilnga spaces.
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T

Coo
The
cov
regq
mu |
par
h aev

|l nspecti ohh@hgemrer al contractor woukd ensul

compl etes and sign the Certificate of | nst
omt the wverification visit(s). ThedHERS Ra
take notiecs enfcidckesf and correction notes as a
woul d ttahkee roensponsi bility to popul ate, sign
Veri ficaR/INORCV()CH3orms to the registry for b
rdomhat ween shestnedded to facilitate succe
consitmdicsgtirom has built up familiarity and
erage, sanidn pagwrcreesnt code where QlIIl is a per
mene ar e-rsfeormlotwi fami ly buil di ngs oernilsye, cor

ti pamjbgts would not possess the experienc
ticiinpatEeEd f or Homes/ Green Point Rated and
lass o wor kemdi svet i tl e 24, tPRabrikte 6p eprrfog rencat nsc et hc

2.5.1.4 Submeasure D: Envelope i Fenestration Properties

l

Design HMhaseesi,gnctaedmng the devmabeer and
decisions on windowDeiggpeasr aa ndie Isteil micodw oanrse a ¢
and performance specifications.

Permit Appl i c@danermalP hacsret: rf aecnteosrt reant s wrne ss ¢ h e
anNational HReRasitngNERB) mbielbs( ot her cert i fi
suc hNRRCGemponent MpdebhtchgSotwdmet Ted as

par terotfi bicamplei docement s. Btourhe dnamiunfddacws an
cur twailh windows come wi 8hbeetfowmadows!| pbe
could either be | ab certifi edalywia hl aNoFeRIC wiat
Cal i fBoreriQaymmi ssdeomadlatctwr and SHGC values

Desi ghamrshitects and engineers) who are us:¢
protdecbased on their structwural, wind | oad
proteahndeodmet i cs, twilelxpnded tly pass on the
Cl asesrti fiindetrinmot itdhie ener gy c¢oneiundftoaarnma tmoare
becomes the determinant for fenestration p

Constructi WnnBbws epimttrad dtsorttlse apr @flcewsd gned.
l nstall ations are done i n <iotoa,dimraitmarni lwi tt
framing contractor

|l nspecti oWi Phaweiinstall er i s responsible f
CF2/RNRENWZ2FCertifincabél adaomenthsatt he

I1Product cer NFRCebeisnsiBhot he Computer Modeling Approac
nonresidential windows.
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chacrtaeri stics and performance spelchiefi cati on
geeral contractor usmalflgr compmil ®esi ¢ mepirfioor
i nspection.

There are no changes in compliancei @aln enforce
coor di reaetdisorb et weaemt itcriapdaetsed f r o htehips opwlsmaa s |
neWeorf mance Ctatssesgdusgeids oadow p MNAFEBctPed f or manc

Cl asesr ti f.i chadtdiiotnison al coordination between des
consul talmes/ moe@ nekededctorate relay of the inf
construct i mopdelemagr,gyand inspection of fenestra

2.5.1.5 Submeasure E: Envelope i Fenestration Area

The compliance and esafmostkline ns ame oae® sBubmeasu
i mmedi ately atdwveidomer mit appl i catpiecrt ipmase at
phasepl 8ah checker amdedntspeatoouwil tteavalblot h t |
area and the window to floor area ratios

2. 55R2ace Conditioning

2.5.2.1 Submeasure F: Space Conditioning T Duct Insulation

T Design HIha&s ene c Idersiiaganler r ec omme n evsaltuhee fiomrs u
duct moirdk coorwitrhaet easrcrhittlreecetl ocati on of the
andonfst hmmre i s adequat e sdpuacctew of rokr dtialzsee dp roonp
and insbhetememr gy consul tant verifies that
| evel comeetr equi rement s.

T Permit Apphi Plhlaeseener gy consuldeamtti fcioamgptl eed ¢
compl iTamecrec ht yec € @b miytpsr otj heec ta caonndp aanlyli n g

docunmneati ohotaltbeil ding depart ment .

T Constructi dhePmasmdairsitcalndteaHVACt Bgstem and

duct wiorek mechani cal i nsctearltliefri ccatnepdl led teison h e
T I'nspecti obud®thaises ulvaetiifoine d sbRmadae AHER SA

buil ding i nssmedtimralcdmdycetcti on.
Ther encarchamgteltse icompl i ance or enf ofragadment pro
submeasure. There are no additional coordinat
or ATeT ficattlony cegquiemed®Ni ohi pr opesedrrent capa
exi stoimpd i ahcwauscet di nsul ati on irmso mrods intbedretl ieadl i r
softwareC&€BECRBuct insulation is only model ed -

i mheatesi denfair & C8REdCICwW
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2.5.2.2 Submeasure G: Space Conditioning T Duct Leakage Testing
1T Degin Pha&#e mechamisc glesi gmssp atchee condi ti oning

syst.dmessnot ate on tehgeuidorneewitngasnd materi al se
commi ssionmegseaeguirheeed properly installed t
system wi || me et mu e aklalgeeWlréalteensemagy consul

verifiepropasetdheer f or mameet sqgoedd friecquiiroenme

T Permit Appliclaha oen éPrhipmec o nsnp | Getrad foifceat e s
Compl i.anTchee architect typicallyascbmpisayiheg
document atlioommalt obuihledi ng depart ment .

T Constructi dhePmasé@amrsitaddteaHVACt Bgstem and
duct wor k.bultbe diystlegqands tsheea dect war k oi s t
determine the | elafk dtplmekmegrec ermtt ®age.s ,hhgher t
i nstiandpects the system comahudeateisng addiitli ar
|l eakage rate meet sTheodne chadgquitrhdéeme mtesnpl et es
Cerftiicmihset al.l ati on

T NnspectionFoprhtansuela mi | 'y b thialbd itsatdodr @ t éhs veaem d
HERRat eondswetr i fi catoifordutcd sathidrack agph et e
Certi biVenmit feifcoad B comdmlu | tii If v mb yabudiilndgisng i nspec
condsactfi nal i nspection.

The cioammpde and enf or ce nBeunbtmeparsoicrees s@ ffoor trhmulst i f
buil di m@adi ftsetboired es and gr eat et loalwhweweern, v i t

exi stwwricee resi de,ntaxadeqbtur tl Wii MRS veri ficati ol
requi.Tked existing field verification and diagn

modi fTiheed . new requirements mostly Tmpact instal
me harmal nwitll | eeed to accommodat eutriimeg for d
i nst alAldt mechani cal installers are familiar w

requirements as seglhimgddbyt wvorpkaridsnn dfshtdwelid kb
wokkMechaniincaalll ers that work bot muf éewéami hgnban
greatear thpnahabotstore abkdai FfaAmi |l i@ompvliitdaandedi s
proceslshose that exclusively woalki teahlelssanidt i f a mi
greamaeyreedfami | i ari ze themselSoeaef wtheadstkthact pr o
already have and use duct tesfThegeagquestpmgnt w
compliance documendt ssehatsapgphyi adb bewiedli ngs
to al soboamppl yi f ami lhya bb udalbdridneggss dmdirgr eat er .

The St aGCASHEH dleeam does not anticipate compl i anc
chall efTmgeeproposed procestsablsi aahreidsadd grrewdeibdve nt i :
buil dingsi tdMmmey hmhi dasi gner s wonkbwmstdahbsr ot
fewer than amdogr egthealb ittie bdlrodauRskans revi ewer s
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building inspectors that work on multifamily
t hree gqeumert. s

2.5.2.3 Submeasure H: Space Conditioning i Space Cooling Airflow Rate and Fan

Efficacy
T Desi dfhrasEhe meclidersiiaqlaelsi gns t he space condi't
systems. They notate on the drawings equip
commi ssi oniemeg ot equsiur gr opat! y,f hmesdclmadhiedal
system wi || meet t Hen ap dwewa bd red nmaixatineasnm ai r

The energy consul tpamtpowerdi fpiee § otr math ctehes pec
meet code requirements.

T Permit ApPhiachel i emer gyntooaosmp tGetrad foifceat es
Compl i.anTchee ar chi t ecst tthyepipcraoljleyc ts vabnndi tal | ac
document atlioommalt obuihledi ng depart ment .

T Constructi dhePmasé@arsit@addteaHVACt bgatdem a
d utcwokT.h e sy stteesm eidgst eotmiamie f | ow ratel &ndhetan
val ues d@déetnohemt hr eshol tdisiendsetfiaindged clhys ¢ dcke
systaenmmdonducts remedi atnbonVy asin@mecescady
requi r elmeen tnmeec dilanrsit al | ees Coempl Eoloat abk.|l ati on

T Inspecti oRoPhmslet i da miglshyatbbi uteaelnlra ¢ € wam d
HERS Radamrdswetr i f i catoidourc tt d setaidmagge mtph et e

Certi biVeiaftiecfad ri. sa Imlutli f ami | gyatbwii ll dlii mg i nspec
condsactfi nal i nspection.
The compl i amrcee menrdt emrf oScuebsnse afBbigr e eaw sf or mul t i f

buil di mM@adi ftsetboired es and gntéaet e@mriosciltesisledira t

curr emsttfsyr ek cw dreend i al, bewiclediradbtByR8er i fi sati on
not reghubi reexd sting field verification and diag
modi fhedneWw requirements mangtliynsipreagd otr si. nsTthal
me c halnisctaal | ed wol dcoemmodatrél|l bwmantdeg tainngower
during imdtlalilnasttiadd er s are generally familiar
t he necteessstareyq. @il p memetc hani cal i nstallers are fe
afft perf ormaaqguier e neennstusmaidalesg uat e del iiveerriyt iocfala itrof
t healgmfyt heMectwankcsdlal |l ers that work on mul ti
fewethan and gr eat erhatbhasa wmre &lgweainiibac fwa u rh
thi ceprso Those that exclusivel yhavioirtetadoinieersul t i
and grnmeaateeerd t o familiarize themselves with th
compl i ance documentrsi steh arte saipdoe nyt itaolt & @uwir ledii s g
tosalapply to mul t ihfadomitdaywolrbdue 4 da mdy sg f e@autre r .
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Thet &t ewi de CASE Team does not anticipate ¢comg
chall engessedhprocepd i s alreadyi svseldlesisdambmt i :
buil diamgys mul tedrmamilyalm desi gner sbantddingsabbeée
fewer t haat eamdt an ohalkiqtsaliblrd @kBasr revi ewer s
buil di ng tihnastp ewotrokr son mul ti family building al s
tdhegui rement s.

2.5.2.4 Submeasure I: Space Conditioning i Refrigerant Charge Verification

T Design Hiha&s enec ldersiiagaelsi gns t he space condi't
syst dme. energy consul tpamtpowerdi fpiee d otr matn cteh
speci f imeaetti crode nrtesgdi rememmandsrrant char ge
veri fijidatrieqqmi medt per f ormamrce] d atrg ed smpgloy i
the performance path

T Permit Appliclahda oemn éPrhgays econsul darmtti fwcioamgtl eed ¢
compl ianbe archistuehct st ypeoagrhy éeéchccompanyi
document atlioommalt obuihledi ng depart ment .

T Consticti on TRhlasnecdlamarsitiandteaHVACt Bgstem and
duct wiohreko.ol i ngs bBgugtiennsbteal | ed and charged pe
gui del gragd se ss o fr enfhreitgheerra nitf icchaatrigoen viesr appl i
projWhetnef r itgerham ge verreisfcirciapttiiovneliys rpequi r e
a performaheemecbhdntcat installer complete
I nstall ation.

T I nspedcthemeRhor mully ib@aimidhalgistsd blree € € wam d
HERS Radmrdswetciati on otdactti itgegadagemphet e
Certi biVenit feifcoartmsoandmiul t i f ami |ayp ub didli chigngsspec
condswactf i naloni.nspect.

The comphdaecktomcement Surboneeasisireeat i tbhl g new f
mutli fyanmdodi | dhapgstsEbolre es and great emtloahbhwever,
which current-frysexressdeotdadevyprurn tl dii HEBRS

vei ficatriequ.irskldeotexi sting field verification

reqeimewt sl not be modified. The new requireme
inspedl br snechani cal installers are familiar w
reqgmene as emspwerri mgefprigerant charge 1s critiec
Mec hani natall ers that work on multifamily buil
than or edqudl tstadolrfecausrdbai f bBmi | i ar witkhthis prc
exclusowvk!l gnwmul ti f arhialby tdauolrlade sn gasnadynogere att @ r

familiarize themselves with this process. The

to -Ffoswe residenti al buil dings wilmtntaehityg be
buinlgsi habir tsamlréa es and greater.
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The Statewide CAGEt @riapmatd@esompl i ance and enf
chall efmmges.is a prescriptive requirement and c
performance approdbalk ppoesdc pmp lc ieesadcye sved llr est abl
for-srlicwe residential fhmméghagscaMadgsimghers an
wor kbwinl di ngs both fewer than habti tsebobreers t hat
Pl ans reviewers asthahuiwlodkfnapmii Ims pbewitlodi ng al s
expected to be familktisar with the requiremen
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3 Maket Anal ysi s

The Statewide CASE Team performed a mar ket an
current technology avail abilmaketcddrhessndts. pid ad
considered how the proposed standar avermady aismp a
i ndsi dual mar ket actor s. |l nformati on was gathe
complying with the proposed measuunee Esti mat e
applicare liidegntwiefi ed through research and outr
uti ty psrtoagirfam Energy Commi ssion staff ,(Jnand a w
addition to conducting personal i zed socewthreeac h,
currendt neatrrkuct ure and pdtoentsiedlecmarelne/te | magrer ise
duringspakéhol der meetings that they held on

2020

3. Building Envelope

3. 1Mdr ket Structur e

Various mar ket actre@mnsdmakgey tdetckewmeoa@scy of the
envel ope of mul tifamid yc donusitlrdu cnégfso o ninpr doeusgehgosu t

concept to construction.
e

The general roles of market e@actors in complia

1T Devel ap@ewner s makdeeicd e ®ngn rtehga rechiwwadt dip e,
support from professionalt rsuecrtvurcals esnugcihn eaesr
procurement professionals, and constructio
contractors and specific trades).

T Enercgoyn s uldtoacrutmee nt cead erreggyui r dmeonnsduah ener gy
modeling for the performance approach.

T Buildingsjnwepebtepeci alHER&Sd Rauppesrt from

Within the muthefemibyhsgbtweariabafli ty in the
coordination, aebhtHefdemaygidepenpabkly ger buil ding
a more formalized agreadcaesiamd teaor,diwhi | e s mal
be designed under a Imose dodandi patoed stseamd
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Design Compliance Compliance &

Concept Planning Enforcement
Ahesthetics driven ASubmit permit Aviaterial AVerification visits as
ABased on target applications procurement and needed

market and budget ~ AModel performance ~ delivery APopulate and
allocation and Determine code ATrades coordination  submission of
MMost decisions on  compliance margin  AConstruction and compliance
construction types, May take place prior  installations per documents
styles, dimensions to, in parallel, or designed and ACode inspections
and location (on after construction scheduled

building envelope) start

are made

Fi gur eTher malp eeomvsetlr uctessa. pro

Generally, the developer will iamtsic waleasttd etthe s
mar ket, and budget. The architect wilTlheembed
struct unatkhreem\gitelwes i ninto ad etdeersmigpe eamsetructio
met hods and options. Decissiogrs &aretmacde ato i
without final energy sper foemgygceospecomptatdno
anal ysinsc| uldneiss biui | di ngldasesgmb!| ywmbhadoms tergpe wa ( me
wall vs. framed, the use os) ,coqlcazitreg paoas tuhmest i

st ywiendow type, siared,6 t Roebduetrehcaantgisono,r si de fin
per manents hwa chidrogw.

At this stagenulamneandaragy be @enduct a preli min
model to support aadwiosni negn etrihgey doeesrifgor nmtaence r eq
order to meet mandatory mi ni mulrhss $aenpd coavne raallllo w
fo adaptations i ni ginhea tppeded nciomgrly achecse. Howeve
step Ii's not universalrlewhenm ackmqopsldeaxrpde ncsanw er e q
changes to the buildingbés enveFopgpdrgpasitifatat
t he prgopdessal | y.

Tabl®®ummari zes the market aptodsthevohvedking
and construcSpeni fprocressssnces to the design dec
structure specifiartodenhbadw.edbmeasur e
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Tabl® Ther mal Envel ope Mar ket Actom IPmwoaclese me

St ages Design ComplieéConstru Compl i e
Pl anni and
Enforce

Designer 0
Developer 0
Architect 0 0 0

Pl an Beam 0

Energy Co 0 0

Contracto 0 o}

HERS Rat e 0

Buil ding o]

Submeasure A: Envelope i Roof Assemblies

Roof and ceiling ined|lperbaor manaei ane aypenct
assembl i es. Deppreéiiceg odn anh@aatti icoVeasdsroof d
construction, a combtimeatrn onf odedksarndtdeinlsi mg

Roof pr oducstp etcyipese darbgy adneds iagrnc h i tdeecsti sg ne gprrloyc eis!
based on eénettigyr aln perf or manResf iamgl ared tihred ulca
contractors install theersadftiaags emmisy rluad e d no

Submeasure B: Envelope i Wall U-Factor

Wall assemblies are deci ded nddnreleyd ibny tshter udcetsuir
requiremeondse, tobsée, and building aesthetic. D
wall construction; wood or metal framefl; maso
those construction t ygoens.waElalblayg gdeetslhiggm tdeci si
avail abl edeisgmge@mibdde i sttme nttltsose possi ble giver
assembl.y type

Regardless of assembly types, walls construct
foundati on wor k. Framing contrwad barss ibtua | wli two
pr-engi neeredeangpaonde Pl umbing, electrical, a
after wall construction, but before the frami
contractor) installs caebtheampdslednh eandr mansulil
can af f ewltattihoen uppreadd wont ¢« he outsi de face of 't h
continuous I nswmoloMMasonryswalbskmay be coupl ed
i nlsati ng, weatherproofing, and tveernieaenrd feixntiesrhi o
surfaces.
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Submeasure C: Envelope i Quality Insulation Installation

The energy consultant often decides in consul
whet her tQ li ool udeprove compliance margin usin
or raesquired if usipprbobhehpf{escmbptiecei mate zon
typically managed by the construction manager
requi r ersatciooorr dnet ween the install atofwmt tr ades
di stinct stagems wmitravesi Ageadaf obar fBAraming when
exposed, and an insulation installation stage
bef or e odrr yowahlelr i nternal finishes,caswwihs uaasl s ho
access to theainsséaltipong.imbBpection is to con
woul d have mini mal l i keli hood of air movement
redner insulation | ess effectiwtiicsn Tloe ciomd u Ir ant it
insul atisdadml|lwed iprer manufacturerods instruction
voids, filling the cavityés volume in its ent

The 2019 r ersdarechd i @lll sgraot ocol call s for direc
t htether mal envel ope @ds .ealRilhe otfo tthreessee suweaar i fi cat
Raters visit each building site at minimum tw
oOj ectavet tatoulbl e coordinating the ttdhehi ng of
adeds install abrohasgbedubgsecanedwhere the e
spected within the span of one visit, it 1is
si tl enutlitmes, for each stage of nitrnsypeendt itdre, i
vel ope. Thrilsy ilsi kpealryt ifcourl al arger buil di ngs an
mplicated envelope.

©
—

- 5 =

O S

failed QIIl wverification, espeal abdtyenvsaet 6 ha
e protocol rat her omdritaanl lodbtsiesd v edle fi @metudt ,@atcan
tigate as it would require the removal of i
ant mitigation and veribyceheonhi mecebs. pAdid
has fail evde fQdwW ,pdrhfearemamrece compl adbheet optieg
e energy iIimpact of that failed QlIl wusing th
oject that i s usiamgc&®l measure cowdet cplmpn and
t ween the ameéhey i aocmus @ltti on tanadeasnd tthhee sHE R
ter.

ocT T Q@3 "> O0O< —
y

O - o+ = =

- 0
> o

e current Ql1l protocol i s based on resident
nducive to appl asabmbeast ol ouyucswrateaniomm bvieas! |

sembl i es ar esistheildpye ds etad etdh e pr é weeinttthleeg atihre c
sealoirng nsul ait momealutadgp@&tybe 65t at e wliechan CASE

determined that devel opiengQlalp pprrogotra caales afnodr atpr
types of curtaiowhdeé!| paebenbt i emr, wasgheatt her ef or
curtain wall assembly types be absolved from

L O
n O
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bui l&itnagt al condi QilBwielddif ug@o ctulmdtaanwal | assemt
only a portion afl dtibtedirre geunivred@ dol pteod whoatveeal | ot he
wall sections.

Submeasure D: Envelope i Fenestration Properties

Fenestration products include wirndowsnd sl i din
skylights. Fenestration pgreagdeusc twshenlilnsitnatlol e dw
watbnstr(uacfttiem referred ta amnmuudmocheaHd evwil tachadw ss)
Field fabricateduitsignthicdnth@€ebwaygncwaimion.

fenestration foll ows aesdbdid elra@tnégr miam ktehhi stgacact
maanf actfuerneedst r ati on ,devdlrapmerds wand st heir contr
fenestration products directlyredomodt seri but
construction site as a umiidlemriTOegeoproedmessan
di mensinang hear energy performance characteris
their NFRC | abel s.

I n contrast, window chouniéelntdasfovi ® hassémlbimedsi te
constructiah openbmmirhkdbirmg tsotei ze and aesthet.i
provided by the-bdedsitgh emeasmir aSitoem i s assembl e
cut or formed framing andgtgatzongi sniypic&lileyeg
a ustom aestphreadweicf omr Itarger fenestration that

when fully assembled. Field fabricatedtwi ndow
and has no previous mémotaat subsgtcohparsetr at
Field fabowsadedompadati vely uncommon.

For punched windows, architects will conduct
determine if they need to specify NAFSctPerfor

Manuf act ubrueidl,t ,siamadc &4t ed df & @edpterdatiindm an openi
within the building envelope, based on specif
wall fenestration mar kbeuti lits. sTihmeislbagrn | tdoe atghbast dfe
specicfuire ai n walnl sfiere s,tavadstttifmeat i cpsr, aptkhrday e s
order customized products that meet the speci
either be assembled off site inoa flatteoeyedit
components andsas®embl ed on

For aldatijemaersachi tects work with developers anc
design process to decide feneptunabhednaws ndewan

curtain wall) gnThhese se @amlsy sad s it hceo npil ri eacntcieon o
opti omastOmrc e t hat path i s fcohrostehne, pirto jiesc tc otnenaomm
product selection choices in re®pbesg épnecgygpt
consul tants i heoct moproboboduenhssee energy code <co
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Submeasure E: Envelope i Fenestration Area

Theuibl ding deésc gwiendcoawn si zes and | ocations ear
process. There are many factors driving a mul
inchgdaesthetic prefertineres, daytle @ya athigws nd e |
more expensive than walls), and fire code. Su
energy codeb6és window area | imits are not a dr

codequi rements regardi ngscsperaall eiatfliect aouets & heosg |
window area necessary to meet those requireme
energy code | imits. Once design is complete,

3.1T&chnFeasi bility, Mar ket nAtv aHrlaacbtiilcietsy,

3.1.2.1 Submeasure A: Envelope i Roof Assemblies

The proposed submeasnpr daimednbd enielsi mgoifnsul ati ol
requirement sriascer oasnsdsidiogau | t i f & neilliymabtuei |zdoinnegss
grosu,p based on t he plrhees eSntcae eoMi deen GAISIEI cT.eam ma
adijst manmusl t i f ami | y notait Irdionfgsé awt 0 eretqui r em
equi valent to those for an attic roof Option
attic @aondditthieoned space). This does not 1introc
pef amme stringency, nor selection |imitations
i nsul ation requirements.

A wide selection of insulation products exi st
i nsul ations can be made of pohgindappyadystygtren(E
Polyiso product s-vlmd wee tplee hsingalmedd thhirfek md® mo st

economic on a per R valwue basis. Below roof d
samestulnati on types and predudt s prswdadtiest i(bomittt h a n d
cellul ose or mineral material yodechg Bahd mpsth
pol yurethane foam (SPF) used for niche applic

This proposed submaepgrsaudwec tals glnasr rroeoffl ect ance &
emittance regsisuletmemami laxrbui l dings in climat e
basedroeemseohcan attic and the roof sl ope

The Cool Roof Ratiimg tQauhmarttliatgy@ BRCAt i ng and
certificabfongoproducadil ot yadwafihraehser gfy
December 2019ne darhlerpe3ondeurcet s neghet ERBEC dat abas
these,(2B® 36 e)ypaerdtu c ttsh eneeexdii g tlien @ 4, Part 6 coo

reguementsorf csrs elegpe r oof i ng. 18 3prneasntuefda citnu rtehres
CRRC datamédsthey eanlcnoonspta sasl | mduot maatuifagtpre
The distribution of complbi2ant products is sho
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2,500

2,000

u Fluid-Applied Membrane
1,500 u Pclymer/Composite
u Asphaltic Membrane
m Asphalt Shingle
Single-Ply

1,000 uTile

Number of Products

u Coating
u Metal

500

Steep-Slope Low-Slope

Fgur2e NumbE@RR®@efgi stemredutchtas meet current Title
mi ni mum cr ASBrnida tfher mal emittance.

SourCe®ol Roo€oRatihg

Of the 2,636 products that meet t6h8e pprroedsuccrtispt
meet requiremeops ,aondf Uddd ps meet requirement
st eelpope roofing. 62 percent of prodaestbpeare |
and sdleepe installationpglyThekei iherdppdeedi mgl e
asphaltic membrane, anadadhmehtahger @adaitcitrsg morsaduct
commonly insshbpedroonfbow

3.1.2.2 Submeasure B: Envelope i Wall U-Factor

Thips opassubmeasure creates a new | ist of wall ¢
own eambsl-fatt or requirements byt cpluilntastesf zone. T
constructionf agtpers r(eeaqui rUements) currently use
residential standards. The proposal was desig
compl icarncae Uni fied multifamily cosdearodimdp St at e
to technical and market availability barriers
t her mal resistance requirement fbe woaoll aenme
bet weegyenede, fire code, and structural <code
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Technical Feasibility

Fi rceode mandates thatze#motuan-tno wiadolosu rf, bte&e | | a
hour fire rating. Generally, walls in | arger
separatiopi Dhbmrang structurer amuisoig weledd anhig
me al framed walls, the available assembly and

twplhour fire rating andf acthorexy ehdwev: assembl y
T Limited availability
1T Higher <cost

T Conpl i ccaotnesdt ructi on methods (regamaodsng assel
insul ation | ayers)

1T Secondary i mpacts: The builder must choose
which results in a smaller conditioned flo

foottprin

Adtdionally, fire ratings marieevteylp.i claninloyv attei svtee ds
t hat might coRbaheendenbi gy i nsul ation produc
complete fire testing and reach mnge, mah&et . T

Statewide CASE Team proposemdadt wat | f as swodd i &3
Title 24, Part 6 Standards shoul d hfaaveet arwo di
one f or wealtlhse mraoant beodu r | and onet wWorrt hawhaolu ss .r at e 0

buil dingbsdéi eemir ae dnligytinssofmbiotnse drthyadhee o g ht
number ofangdtporninkd eDuesytsd etmhi s mul ti factor met
fimeting, thereofsrabpimegeviey |l mlmptmbeen erlalalgys rb wis
up ftiaswteor i es zcearma h-Bovoe r at i © @ $bjueialnddii nd ¢ ¢ wa

ot hrheocedri re rati ng rbagdidrienmerst fire rating i s W
known by biughei asgandeéTllhe cdaildseom tdd ireg vari ances
on the proxi mintdyu iolf. dadhiginegi gahnboot h erc érui fl dri meg ard o
i ncrcafsier e froat iangs p,ecli wti cr evail dent i al, otclcawugeancy
consideranipyni mpact blé¢ weetrherumondaro uonand woul
not resul tofnneragyc hraengqguei r e ment s under this prop
Similarly, structur al codes require high shea
feasibilitwmweebhahhbgesfeaectgent@&etain exterior r
and claddi ng aotphtrHceoea s 6 ¢ wacreeon cohv erri gi d f oam boar
are commomi e Buwiwl di ngs cannot meet shear str e
buil di ngys f(itwepisctadrli e s hari cradr d)i . miBatth othes, fr o
fire ratintgrgard salpepdryskobbipbgdings. The overl a
feasibility emphasizes and solidifies the Sta
wal | alsysfeehtht or r equi rnenteiortee basedge.
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From this point foirssatdondifocuseisononi conisi der
with consolidating mass wallssoesdtaueditin eat ltyp
conceedwnt h t ecdinbiclailt ff,ecsdblhe gaat eesg@owses a chall
highseriloew al i gnwsesti onThel ow provides the rat
assesses the impact from the proposed consol i

For ther mal maadswalnlds ,bred iotev gers i dent i abhl and non
standwmgasdi fferent metrics etsdarpdelvienaea@dtt @egeomaeares)
proposal reduces the number of prescriptive <c
across all mul tifami omptomastceuvucddimphaemteti educe
residential standard hasdibmtassemiefhvagcntorcat ego
requir ementgr &g aarkglvaekd owal | s, and within eac
cl assi ftihceartei carrse di f f droenti nHeqgumldmenasl y i nsu
wdls (referencing if the ingsall atfi hbel wakl ,ith
exposing the ther mal mass to the conditioned

t het mmass outside the buildingds thermal enve

The Sidet €&wWMASE NTeaiméwpri or standards and subjec
interimdewsed that the externally insulated pr
during the 2013 codgeofyateor( wi ¢epuil esmest s it hal
internally i nseulnaarekde)t ttoo weorvdes thhi gher adopti on
i nsulmessadd reap temperature stabilizing benef
mas s .

Il n contrast, thei aclursrteanntd anrodnsr ehsai vdee nttwo cat egor
thermal massoOooheafldc BFuddfrttds cone for gr2dFater t}
TSt atewide CASE Team proposal redlalteps eesattelgeos
i nt wohat serve ttihfeaminlty rmamudt :

1. Heavy ther mal mass @By eawWbioom hde PpEaeBtcu /i fptt
mandatbagtors of rkdkertuiralendt ammdards of t he

2.Light ther-inal Bras6twh7 ch foll owlsadto®ér phescr

current residential standar déBhe nd ewallall 4 ywi
follow the mantddtactyrmaefmomeimhe current
nonresidenti al requirements for | ight mass

Belgwade, wawhish are rarel opmemths cdobaml yywdeh c
by foll owing t heThpeerpfsoar pmaanpcpel ipeast hma fJd atcd oy ma X

requirementrmsnofnrrem idwermnrted al standards for all a
reduce conflicts with fioketeodeeq®odeumi ghyt e
walls on the | owdrec o®fofoe csd otnhsatltryuccatnendott o t he cu

resi dent iogma xniamidfmatct or r ed®ui neMEARE. der i ved

2Q@2ZTitl e 2BI, nCAASIEt R& 2 0 2ZMFREST RB{8 3



those | imits

same fire
The

rat.i

i n

ng
pri maag yo fp utrdptoesg @r i zati on i
confirm tamat bma owa Iglrsa deer e
Additionallwmjl mosonmulkuict aon

t he
conf | i

cont elxa med
cts.

S
i nfre

pr

tmaasts dwvoa |l st i ma v
si mpda ficati on
guently used i
ojects already

approach fnoprl icaondcee .colTherefore, thegradecwiabh o
precripategories wildl i mpact few projects. I nt
are the more twomomptiodéns heand projects that pi
insul ati omecpeartakmamnce approach to model the
choi ce.

Tabl4del ow assesses the i mpact on each wall <ca
prescriptive requirements (as representative
TabléMar klentpact Anal y 3alsd nodn Bwalsosw Gr ade Wal | A <

PresdrvieptCat egori es

Wall type

Uf act

He
Hi
Li
Hi
He
i n
I o
He

avy Imass
gh Ri se
ght Tmass
gh Ri se
avy mass
ternal liy
w rise
avy mass
externallliy
|l oweri s

Li gma s s

i nternal liy
l ow ri se
Light mass
externallliy
l ow ri se

Belgwade
i nt eyt ma uliat
l ow ri se
Belgwade
externalliy
high rise

0. 2¢

0.

0.

Curr«Propo

i n Mudltiinfaat ne

I |ZyonBeuill2adi ngs

Chang Anal ysi s

Uf act
0.2 Equi ve
0.0 Mae Unlikely tmaek
string
0.2 ess Unlikely to ex
strin
0. 2 ess Unlikely to ex
strin
0.0 Equi ve
0.0 More Perf ormance pa
stringives credit f
externally 1insi
mass benefits
0.0 Equi ve
0.0 More Performance pa
stringives credit f
externatlley the
mass benefits
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Market Availability and Current Practices

Mul tifamily buildings are pr edosasnhon@wingumdg wo
3.Subject matter expehat i wiredmn inggw a broevtee al ed ntc
podiiusm particul] athgugbmmonfclromt enopbdobtimen f or

par ki mgcycl e octthbeuadda, ngndamadi hoesfor any dwel
Use of metal framing i s eaednastiad esrddbr&dyedss ar e. Be
Cabrhia MultifandMFENWNewg Homedat(a anECeorSgragaen and
Economics sheveytwemeesdmlnces of met alMdtralmed c
buil disngsict uvarrael rsetleaetli)f eryt abmmogbawi g nigs mar
sharas building height increases.

Wall Assembly Type by Number of Stories (CoStar 2014-2018)

1,200
S
c 1,000
S
= 800
m
S 600
é 400
E =

0 - || —_— —
1 2 3 4 5 6 7 8+

Number of Stories

m\Wood Frame m Masonry Steel Frame

Fi gwBrWalclonstructbyyn mbefhe bi tsatbdrei es .
Sour(c@oStar n.d.)

Wal | camat tirgecstt giinctaendgy wpyoduct Taeaipdtaddiul i ty.
necessary to achcevetnthet ipiiapacssea@mnbloyss all wa
typase ubiAauhi ewismegcli aflayct or smaslt] § estt hiect ed b
wall thickness buildédseate will imgathoomnsgiod
area), and heRhat efolpeacbd®thditevi ns migaattie rB xad esr.t s
expressednetnhsautl ast i ng mat keari bYRsvyhawgkeh pear t incun
examphenol i)a@renotaent i ng ,whhe méngr ke mpr ot entthalpof |
Ufactor walls without etdhleosramer da.ss of condi't

3.1.2.3 Submeasure C: Envelope 1 Quality Insulation Installation

The propadsed hange | everages existing requirem
mul tifamilup hwiOFOfOdt al condj tranedr filoan ar
baesdn t he number of habitable stories (three ¢
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and four or more f o@veroarle stiedemniiad!l cfoadaegi.bi | i
the pr@pdsedde requir emeentth odlish,e amad necmosnasl tsr,uct i

are all within current technical I i mniitsse. Howe
mul tifamily buildings presepmtrst yc hvaelrli ef n gceast i boenc
no-mechanical equipmegrati s mioOodj ectes. i n hi

The regseavings from the proposed Qll code chang
entirety of building I|Iifetime, 30 years, with
code change | mpmadv epse rtf hoer ntabnec e oafn de novveel roaplel q u a
constrwmadesohta in enhanced occupant comfort.
changes in maintenance routines associated wi

The Statewide CASE Team used subject matter e
feedback as the mphdiirditp Ing, nagdrexq uvfe edneny, opt i o
The Statewide CASE Team solicited general pr o

relevant technical and market data sources Vi
correspenwietnhc 16 SMEs. ThewsSMEmrsd rexpersigatitc e/ if r
actors including manufacturers, insulation in
HERS Raters, and voluntary efficiency program

Technical Feasibility

The Statewiedhan QADP oB es weor iefxitceantdii ok Ity | htii of ha mi
bul dings, which had in prriesve oluwsi Ichidregs aeiptl H eerd
or for performance credit. There are two crit
mul ti f admingys :bui |

l1.Verificagemnbdiolrdilmgs belcéelmgs nlgo@inslt icoaslt !l y
prohibitive due to staged construction and

activities, and

2. Performance compliance mechanisms, such as

pr atod s, onl yrseexibsui Ifdirngsowand iweframidley i ved

home norms that do not necessarily work we
SMEs described challenges in inspecting | arge
their senoaesof twhats ai llyarkgwi Incuiltg ,f abmet it i s
range of 40 units or great erf?t hwhe schho Ilcdo.r rFed rat seL
buil di nagsss,e mbaslglabi ng, i nsul ation installation,
fini(shiesh as dr pwahleldul @de umotf or mpgnaelropes, thet
are instead staged over time, with some steps

concurrent to other steps occurlrf hgoel sewher e
|l nstabFateohain s,ntseurdiorasds isnh csvhedrn ésst,a | al nsd, Kitc
stairwel/l framing often occurs separately and
finish.

2Q@2ZTitl e 2RI, nCAASIEt R& 2 0 2ZMFREST RB{8 6



The current QlIl verification protocoltorelies

visually vceentf yofl OtOhe elrui r éaiemg @&d oipres U lwatl ¢ & ,t lae
and fl oors over unconditioned space) in a sin
sealing of the enveil opel wtetd ahtbeconmas e eds wihd
avitlyatiineru i nst al | eréiniibsuhte swictohvoeurti nigntietr.i oFor s
pes, a third visit is required to verify as
nstruction. The protocoll ztailnhg d$worfaonspecduc
tinuous insul akéemal |@ayeirst, eremdalnetro ef ramed ¢
nstruction, it 1s impossible to conduct the
rger buildings infor med atth enaShtaagtienvgi d eo gGASSH c
hedul ing, evejmn aofbemuplrtoihpilbel tviivseiltys compl i cat e
i ssed opportunities to inspect certain envel
i nts and therefore failemermtosnpl i ance with Q

TheSt at ewiEH eTe&€aA8 consi der edn aspud dii fpil ;e comreittrea rcisa at
t hepptehr eshoriidl dengst®idedgui r.eméret metrics i ncl
conditioned floor area (CFA), dwehitisg omumbef
of st ocerrineasl, etnhvel ope suasmalkcEaiidreaa,a a0 mbdlinlat i o1
Statewide CASE Teamdés decision to use CFA was
standard data point for all mul tdiefteemimiyy amui lod
the optviaohsabl e on whe teesre mbhleirensa |woeunl vde |boep ¢ 0 my
mul tiple stages.

The Statewide CASE Team formul ated the CFA me
interviews and stakeholder sholveégrs cessil desr atEi
i nucdded the | ikelimagdhgofpraarmndtcrewsc tain@n an asses:
verification time (and consequenty Inuvamber of
varying building sizes. The 8that d@iwk&0@MAEE Te
appproi apmger bound t oefaipcpatyi carher equi rement .

T 3I® 000 "0
O 7T 0O 9 0 0 OoX

Market Availability and Current Practices

The Energy Commi ssion oversees the HERS Provi
Raters. Cal@ERScI &heemmEgfyfn cy eRating Services I n
(BEERS) are the twoaGHERRSE CRrl CEIRTESemod€Cgd havin
more than 600 active Raters providing 5,600 h
currently performs fcompllii @anhtcien gl easnydsitrosrdsh aimi chai
ri se mulutidhgmi byt bnot for envelope related me

measur e, i f performed by an ATT, would presen
for multifamily nesw comisd rruecpga mtnHieMR&d Wadgrtsh a
woul d be | ehgervaegreidf ifcoart i on process rather than

2Q@2ZTitl e 2RI, nCAASIEt R& 2 0 2ZMFRESTRBE8 7



Cal CERTS data show t-hasedmBubpbertcemitl|l pfbluiowdi ng:
and 2016 Title 24, Par tt hée cQolde spetro dkn meadnvcaen tcar ge
buil dAG&Em.bocedeliwmmi | y i ncen,tiCael ipfroorgnriaam Mul t i f
Ho megsCMFNHCMFNH dnatda. )shows 29 of &9 4u sun iogvueer b3uli |
percent of partibauipadepyet edwel ecting to go th
veridmmrattheir compliance documents. Since QI
prescriptive requeuiefenmdnnty fobari lldomgs under t he
industry experts @#HERScwvetrhdédi caseoonff @Nlken in b
performpoaeh for compliance, would increase s|

The proposed code change woulndsi tdhraeaseqtuhe en
verification. This in turn ewoualndd ianvcariel aasbel et hHE
Raters, and the demanyd oaoamphkbeHER®Bplregnese doc
Staff at Cal CERTS stated that pdiaetye aaned ceoxnpfa ndc
the registry itself to captugwramtlilt ydoafu meuwitladi
Li kewise, they ar ¢haciotnyf i @ife ngnowmgh hRataamras t o s ¢
mar ket base.

Additionally, this propuwisreal kwidledicih@ ndjev avloaup ai
previously did not interHERStr evgitht rHERRSS tRa t 2tr ¢
t he -rmisde mul t ®l$ atmhiy wWowl d i mpact do however h
California HERS procesgesopnrpifewect saofl theeef
to encounter chal |l entgerss wiiar itlshegiippm @gmiddERS ma r
i nteracti ngtywBiutih dtehres rtehgaits have no experience
would face a |l earning wurweHERSbRat eélr s el @admnitomn:
practices, and HERS Registry interactions.

3.1.2.4 Submeasure D: Envelope i Fenestration Properties

Technical Feasibility

Fobui | diawensght dtoomiiwmendowe eiugive rdde f | € c triao m
penetrati oxi rhiolaar, rdeugrdai brielmwtmyit sh of t en necessit

of metalldratmierg situations, designdcis choose
purpose or to meeltarlgpecoambwoedpanansessare most f
achieved withMeeah!| ffammhngg typically aluminu
than vinysswhrilicfiskhleee gbaer atlhle rammanild opwer f or mance b
i necang tUd ac.t ofrhi s iesvérmewictals et hebuesa&k ©fwitthleir mat
metfanami ng. pE€kially ¢éHe case for operabl e wint
framing flaowtdrort dialges, sliders, andtdéther me
windows t dMebhkameéee. wianndnoowsr alveve current pract
codwi t hout substantial and costly changes in t

2Q@2ZTitl e 2RI, nCAASIEt R& 2 0 2ZMFREST RB{8 8



The Statewi de CAStEhaEpea n pexsmétoepflengy | esstricted

energy edtfadaredndc¢ wrOOBMAPRrfor mance Class AW win
windows must ful fildl the AAMA/ CSA101/1.S. 2/ A4:
wind and water penetrdatfiomged oardt rde.f | eltitd odce s i
common for winsddowisl dinndis ghbooadi mi hdowhsghuati
Statewide CASE Team determined that such a de
di fferentiator to allow GbremehtesbBrseneagiyon
aluminum framingnicmsuwalr aotredseer

Thpropaos &ltPer for massedAdBtlegoryoll ow a | ess str
requi riemmetnhteu anthieornes al umi num wi ndows are neces:
reaséGosi t uatthhaotnsar e not covered bWpedher iPetrifwwe n
path, the Statewi de CAnfseEs Theuwmimodde rpy owouwslad parsisaur
design aesthetics and make other energy i mpro
route, may ctheypwyse alternative windowocogtions t
requirements at a higherecmwmaltly Sumhr opé d owisn d

warm edge spacers, wider therma+ boeaksgsaddi
smaller wipdewpanerwimndows.

Each alternative i sretdeiclhyniacvaaillya bflgeasiinbiteh ea nnda r
smal | eébrutiswti edows woul d force an adjustment to

aest hetitcherUmal loyf 1 migpaomeee dvionrd o ws coesme pwietmh uan.
Stakehol ders specul at eade etthatn tthre pd>>t rpa nwee iwg mtd
i ncrease Itahboourg hc otshtes ,St at ewi de CASE Team did n
support that icsonaclesrmot.it dileh eorf 8 laidivraywctardiopvlse wi t h a
thinogamdsasese middl e panedvi hhdeosve ogppdviaons are t

feasbbt ef heywictohm a casttphesmiame stildl not wi
mar k®ttakehol ders expressed doubt aeBahebuic!| des ¢
change, and they voi gedi wm nfceerr ntsh ea baolutt e rcroastti v €

Statewi dea@mADEIT eves that there are sufficien
to meetf atcheorUr e,goubéthensshave options.

Beywa cases where higher windowndeucrharbiicdalty i s

feasi bility varfriiasrc a-ntetew epdiirhddoomai.r r ent resi der
standaradhsd efvi (e o @ e -pcroodger amhodavti amg use of windo
bet teenhdt lproposed t her mal performancestevel s,

products are both technical |lmodteamu lbtlief amidl yna
wi ndows.

The Statewi def udArSeEs eTalrvdlee her it i s viable to
| owi sescpriegpgti ve standard acr dée dlidggmblenigea mi |
be Bogeitbwuitde winmd oawchnesrt rwlkcegarieonal umi nsm fr ami ng
commadm.terviewskehodthders revealed that althoug

2Q@2ZTi tl e 2RI, nCAASIEt R& 2 0 2ZMFRESTRB{8 9



found tao wagaml essly reconfigure al tmi ngmnwindc
the nor m. Extrusion designs, dead | oad capaci
American Dicsoanbpi ant g, Aanhd supply chain -offerin
eval uatraérin oosupport this | evelgprodc efslseexsi.biAs
many supply chains rely heavily on | ocal fabr
concer nesenamanhf acturers might not have the te
tmaition -factloowereqWi rement s. egpragcoerr sf,i lalnidng, w
thermally broken frames, are al/l met hods t hat
need to i mpleme¢hfeectrorUl oevqui rements, but acces:
machindrgupplies Iis not widespread. Therefore
mawufacturers would have a difafcftiocrulrte gtuiinree nmeenetts
Al t hough Vvinylmoweealy oawvest wtolud sle requi rements, tl
di f ymeetl it ng stuhree ptreesst sdranhiatraelcst ufthaaW) wineeto wisor
budl ngs abseeori es without sacrificing the aest
building. One stakehoicaen tyoivintngd avutn dtolwa tf r mun
meet AW st andaavred smuwcohu Ibdulhki er sightlines than
curtddpwbemsedudes matural dayl wguhl idknepltya b Vv i ¢
acceptable to dasdguneobwit adoweésd aaprregher r ed
Anot her stakehaol dwacssr evoft e@git alaewi nyl wi ndow man
achia@®coemer ci anr engiunidrdeone@aver , they would face c
chall enges achieving these requirements for |
views would makeuhHdesi wabdewt bypaofl deurxsuraynd a
mul t i fuddmin gys b

Somealkedhol ders expressed a preference to maint
si-bei |t and manuf acdtaulrleodwiwign df oow tay pleessosr st ri ng
requiremebui Forwwastdaewmeans to allow fer | arge:
bui It witnhd ohnvisglaent oW s. The StatrewedéeGASEI Teamt
Such a standard would be a baCkstente cede@calnge
contaipsesexdceptiiven for smaddi Igtu afnegn & sotleksa toifo rs i
be retmderedt wi sT hper ocpoonspalli ance met hodvewlgihd ke dr e |

aver afjectbor and SHGC all ows for small amounts
made up for plkey fiompramwesd fr oddaditi h & 0 rbad ihlgto ws i t e
gl awis nnearliygundhatvl e visually when in place,
inspection and compliance.

Curtain wall glazing at or exceedingabhe, prop
though it requires maxi malme#ap prleiacsaitr zessra sanfc ht h e
edge spacers, wider ther mal breaks,e argon fil

coatings
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Market Availability and Current Practices

Mul t i fami sy ah epwdidibenmignrsat el y use manuf aaxd ured wi
shown i nFNMhatVCMPGREaboecede multifamily 1 ncent
CMFNHCMFNH ,n.ad.l) of 85 suenibquuiel Haobhw tsa fotrb reese and
| ower ) odnd632Anrr gee hfaibghsabobse and hidglser ) bui

sampled report installing.Imancuofnatcrtausrte,d rwoi ungdhol wy
percehtoffo836rihsghbuil di ngs, rbeupiortt endi nidnoswsal | i r
There i s a tliatrigvee, ntaornkpeet of wi nudpopw ymammaunf uafcat cutrue
fmestration to | ocal di stributors based on mar
demonstrated a willingness and capacity to in

to add neweprroduwctorildier to fuddgmdnd.an enhanced

Manuf adum mdew products are readily availabl e,
directory of thousands of certified manufactu
(NFRC .Magdo) window manuf act Wryerssaliers dVvorl tuhmeA mea
Ander son Wi ndowsWe& ,DoMarsv,i nJ eWidndows and Door s,
Corp, Ply Gem, Vel ux USFAor alnadr grerkd tphrPog Aemrcdtrasii,ma .w
and manufwa mtdwrwesdKfarwen e e WasBfawo, and Odidndgastl e |
Envel opemaniechecse manufacturers alll produce win
the proposed t herrenmtadi rpeemigmdriswadnicneg al umi num du a
windoecwesti PeefloasmnansWM&hatsecer s and window exp
that wvndygWws wtthea tp rfouplofsieldl r equi rements are read
mar kleac al pl anning ordinances in some,cities r
someti mes situationafldgygi mg dflvar-a aeasn chtei e cy o b d
abidledayons. Thessvet 6r deninngdeoos tf or bui |l di ngs i
municipalities.

Il n terms offaovi omrdopve rUf or mé €Caé¢ CERIISEG®RISHNY dat a
i nditcradte 37 pewckaitl wifngs buil t 6dintdlee 24,1 3P amtd
codes meet or beatf atchteore xriesgtsiinde obelngtdsrn&T h e
data repr egdrstes palolj elcavw s2®n3 t2a0mdd wrodter ctylted e
anepmresentd a@vteot d1329 000 dwel l ing units
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Window U-factor Frequency
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Window U-factor Bins

Fi gur eWi ndfoavc Ucerg u einCayl CERatSa
Source: C@QCE€ERGEBTS n. d.)

While this data is |Iimited te BBuwiolrdiesgs tdife tsh
window producst § ses edmarher baowai | abl e Apatall er L
from a sligatri mgre e@lpiemdtnes Zth ger so ploCiaanddsV 1 6 ,

categdragxtldr and SHGE€reeqQguri embuatree ntto ntomea esi de
| evel sanusairnega we iignhgereadd bé es@Imess AW bvuinldadevriss

are usidmmgy Be& maiSatbakeetsoled é ec sedwithdhaw product s
tat nmelkeed Cl ass AW tesdriemgmatequiasemsmeahsertifica
cosThBe Statewide CAS&rrd eetainore xpfecda ssdhar at e Cl &
categofrgl | cewiamyp ltehes et by Wawbopwisghd muf Sdttaat eer s
obtain certifications for products that meet

3.1.2.5 Submeasure E: Envelope i Fenestration Area

Technical Feasibility

The tSsi de CASE Team found no technical i ssues
matter experts conf i rimepdaatnhnaidregvinaprd bWwegquanthbopy
Il n many ilnsdaln gelsgaenpnarnt ment ordinances play a
wi ndowtdtemaens area, but t hosebuwirlddenrasn cteos pduot nion
fenestration above the proposed area | imits.
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Market Availability and Current Practices

Mar ket availabi ltid yt hiss npdb mgptpd d ccehrbd £ses t he r
l i mi tidowt alrem and not products or techniques

Current mar ket n o rCnve-,NHLMFNMHo dean tiddr ug ea n d

Figébel,owdlemonstr amelatnihfat b wmiolsdi ngs fall within
narrow bandt-dlf oaon nawietah raatbrmoader band of norn
wal | .Wiantdibav| oor ageaeratbga mgreefumréement for

broader swath of the mar ket

Window to Floor Area Histogram - CMFNH Data
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-
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o
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0

>0%, <=5%  >5%, <=10% >10%, <=15% >15%, <=20% 20%+
=HR mLR

Fiugr® Wi ndddWwoor areai GMBNdag.raa m
SourR@&E California MultifaniRC .nNedw )Homes Program

Window to Wall Area Histogram - CMFNH Data

90
80
70
60
50
40
30
20
10

° B =

>0%, <=10%  >10%, <=20% >20%, <=30% >30%, <=40% 40%+

Project Count

=HR mLR

Fi gwr eWi ndwoavlaitedd st ogCMmANH Dat a
SourR@&Eaildf ornia Multifamily§gTRE@wnHdmes Program
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