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Executive Summary

This is a draft report. The Statewide CASE Te
comments on the proposed code changesafand t he
report. When possible, provide supporting dat
comme st gg eds treevi si ons wi | | be considered when
analyses. The Final CASE Reportnwirlgly be submi
Commi s ssuammeir2 3

Email comments ardosyweggmssw| ohsamdcom
I nfo@ti tl|l e24s tbhayk eMoonlddaeyr,s .JcuCrmemmlezh,t s2 Gwd 3 | not be
released for public review or wildl be anonymi

| ntroducti on

The Codes and Standards Enhancement (CASE) 1In
to support the CaliforlCEkiChsEhEpgysCoimmiipdabdbnnds
EnerCgoyd(eTi tl e 24, Part 6) to include new requi
requirements for vVdari€Eal s florevoehGaoad eddgi st i es (1 O
0 Pacific Gas and El ectric Compaann8yo,utShaenr nDi e go
CaliforndanBditsvonPubl iicédyL ®Ownkrndgalited iDepart me]
Water andanRovwarcr amento Muni(dhiep &l nUtrielfietry eldi ¢ to
St atewi de CASE Team when icmspodsoagedhehiCASESf A

proggaaml i's to prepare awauitsdisuri tt-e fpfreoeptosstad s t
enhancements to i mprove energy efficiency and
buildings. This report and the code change pr
ef forteltopp dew hniecfafle catnidv ecnoessts i nf or mati on f or
on buil dienfgf iecnieerngty desi gn practices and techno

The Statewide CASE Team submi tGE® otdlee chtaatge p
agency that has autohnosr ittoy Ttiot | aedE2XpMi, | 1Peae@ M & 16U a tTén
proposals submitted by the Statewi deCECCASE Tea
may revise or rejeCHEHOC»P0IPdd &l 24 Svedstihe for i
about the rulemaking schedule and how to part
https:elnfewww.. ca. gavnwtHppogiséd ms ogteamsedhfuii ¢dida mcgy
standar /i 2-@abredVv i ci ency

The Statewide CASE Team gathered input from s
and associatdadd jasdlivyiawedbminder s al so provided

codceompl i ance and enfKeycemakt hpl deess.i ncl uded
designers, manufact Stakehodmnerdi svterrieb etngrag.ed
viability of thede@treompmisrea imrefaasnuanieysti,ioma la baosupgect
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including eqgqaitememal laodtdsli t cosatporbohger aunt i | ity
admini strators wer e ternegnadgse dwittoh | seyasrtne na bdoeusti g n s

Sedppendiox R summary of stakehol der engagemen

The goal of this CASEeRemp®dtfrtectsi v poeseanhamg
propefsaamrteasures mehaesddeoti alThepaeeohdatciomg ai

pertinent information supporting the code cha
Proposal Description

Limit Hot Water Supply Temperature

Thi s mewoswplkace a mandatory | imit on design sp
temperatures (HWST) of 1a83ddAiFtammrsanewra@aaemnmo®mnrsuc
measure would apply to alll nonresidenti al bui
space heateihnegatandirhi s proposal would apply to
wel | -alse atlrli cT hdee ssiagvnisn.gs from this measure are
pipe distribution tkertraowgtkod th ek hmaa jb airo Isdsreis\ge r f @
measwt® iprovide fAelxicthydrcomieadhaessgempsal |y
i ncapabl e bBWSEmewil ditmg wh atang gpps.blwerdleef sa site
continue to meet its space heating neaddedi th

t®art 6, then fputeuwsruemarbedtyr otfhiet t o hceoastf fpeucm pisv ew

Condenser Heat RReRemowmalr yEmeardgy Storage

The measure I s being pursued as a prescriptiyv
apply to newlygeolmwsilrdichn ged efcarrsi wci nsg aaclel heat i n
prescriptive code | anguage i s neededlteoc terniscur
space heating do so efficiently, with the spe
heat i s hewewagedoi minimize the installed cap
equi pment. Large buildings would have chall en
solely with air source heat pumps dbhe to spac
proposal includes requirements for thermal en
equi pment depending on how well that cooling
with | ow overl apping | oads, the ther mal energ
waste heat from when the buil dinegsiddat emr cool i
when the building is in heating mode.

El ectric Resistance Heating
This measure proposes updates to prescriptive

space heatdO6gd44g). The current ban on el ectri
ranging and includes electric boilers, electr
pumps) and electric resistance VAV reheat. Th
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various cons$ighattpnedounnsabnhey nduwoc h r esiThteance e
prescriptive ban on electwouwl|l dorndmadde awnlwtudi t
be updatlddow el ectric resistance heat for spac
assumingecerguniafficientTengndponasb aerec medes

editorial cleanup to the remainder of the exc
For additions, Exwept dohbe 2dTehbiesl dedx.cOe(pat)i on al | o
resi stance heat offorc oan dniatriroonws ,r aanngde our | ntent
applicability. We would preserve the requirem
140.4(g9g), which woul d emsuerfe itchenetxi sting bui
For alterati6otnos ,1BEDCeO0(plt d olmeT haidsd eedx «le g rttii Hoane s
the new exception allowing electric resistanc
the associated spacdsvemeeentvse |tohpee prreegsud rriepment s
construction .in section 140. 3

Proposed Codke Change

This alopwoul d modi fy the foll owing sections
shown bel ow. 5&8feet Iviecsti emoptcbdbde mangedge.

SECTI ON TIREQUI2ZRED CONTROLS £ORDS$SHAONI NG SYSTEM

Secti oal)ilIPMOAC Hot Water :Treenppurapase of this ch
|l i mihot hwat er supply temperature in buildings
130AF or 1|l ess

SECTI ON TIPRE.SLCRI PTI VE REQUI REMENTS FOR SPACE C
SYSTEMS

Section 1HBIOedt{rgi)c resi 6hawceohesgaiflthueo gpiwrnpose of
t his chaandgde ai snetw e x c e mtlilewe ¢ haitc woesidst ance h

Sspacesvewivisspacei hganeeds. This is accomplished
requirements intended to mini mize hceoanttirnog |Ieoda
ventiamdi oacupi ed swherddypadexnibmwlpe sng ventil at |

space heaneangge i@t from nearpy computer rr oo0om:

Section 11COn dde(nrs)er hea(tn eve csowkebleyet pompose of t
change is to require heat recovelrhgecomelt adgbea
woul caplpd i ed to thearmd/idrdidgmes tsipaBkeot dwager n
wi mhsaligned cool i ngo wénkdd éh erad q unigrcd dv dteédcs t her ma l
ener gy estwhiagh nwadidnleed r ecover ed lhaetaetr t o be wused
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SECTI ON T1ADID.IOTI ONS, ALTERATI ONS,EXAINDT IRREG® Al RS T
NONRESI DENTI AL

SectionapMdacOric resistanceTheagurmmpo e dafi ttiloins
i's to del et el elx.clk(pa) ,onm2adiot wat |l deqddireimems s f
woualdiwgn hopreoposoerd newtcucti on.

Justi fi cati on

Hot Water Suppl ki memperature

This measure is being pursuedettlecdmnmrsuwr 6 elaydd e
Hi storically, hydronic hot water systems were
180AF. As deosw,r itbheds bwas neededehei pgobectenen
experiencing condensation in the exhaust gas
heating, the design trend has been toward | ow
because for ceornsdensti nngs bporielf erabl e to design a
temperatures to ensure the boiler operates in
supply temper atealrect rfiacciHydradmrei caldesi gns. Thi s
hydronic heat pumpreecuitpmenti mited from produc
temperatures above roughly 140AF. The purpose

starting with the 2025 edition of Title 24 Pa
hydronic space htelae ibwi Isdyisntge mst aook desi gned ar
temperatures that cannot be achieved by hydro

I n additionrtadti nesasl gotadi,ct here are energy e
this proposal. As stoems,udiomggasndemndiemg segqui |
supply and return temperatures are desirabl e
condensi mgsmoldbed t i me. At | ower supply water t
through the distributdion system wil|l be reduc
Even more than boilers, heat pump efficiency
temperature. The same heat pump wil |l be consi

136 compared. to 140

Lowering the hot water supply temperature (HW
(dadrross the heating coils. ForFeMWHp!l &@rresyst
typically desighedcfossatHd® hot water coil s.
coiwlig h &8 HWST reduces t e diThitso nmebamwst tZhSat f |
pipe sizes wild/l i ncr etacc es mame we inhe pluegpg pi zAS a
documented in this repordd HW3hTe arne rngoyr es atvh anrg se
compensrattenef o ncreased first cost.
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Condenser Heat Recovery and Ther mal Energy

For small and medium size commercial-bbhesedding
olutions exist on the market. These options

ariradfiri gerant fl ow systems. However, | ar ge ¢
onsidered harder to electrify due to space a
merging @éetaukrtcahldronic stywaeer cbeat spaeampf
upplhytngwat er sized to meet the buildingds pe
sign practices around space -hewmatwatger i ncl ud
mperatures (e.g., 140AF or higher) and over
mmon !l y hd omaet uwi atl gas boilers, are overcome,
attractive for several reasons. First, the

gni ficant and may be hard to achieve in den
AWHP gl avedWsT of 120AF is in the 2.0 to 2.
sign temperature of 30AF (this would be eve
mperatures are generally | ower than 20AF) .

ating demand i s expensive

(7))

> T OO0 ncoc O TFTao n o o<
® ® ® 5 — S5 O @ d

O
@

spite its drawbacks, AWHP systems serving h
an -@alldctric option for | arge buildings. This 1
AWHP system that is typically-eilresttatiicedgilar & a
pursued. The Statewide CASE Team surveyed the
designs and have concluded that the inclusion
t her mal energy storage and dedicated sheaft rec
an efficiertfexndveosatt | el ectric hydronic syst
specific requiremenitesatanrdedavamye nghialnldaamwiden a
tank should be specified was the focus of thi

El ectric Resiimmg ance Heat

Recent resear ch Wnoinvdeurcstietdy (dyfBednadd @ If or nCeant er f
Built Environment (CBE) has demonstrated a | o
to useful heating at the occupied pzuwtnet hheev el
fractlider akfinti npu.t letheirsgyl i kely the case that
hydronic system with Title 24 compliant HVAC

perform better than an existing building with
boil er. However, the alternative of electric
alternative to installing a hydronic system a
enough.
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Background I nformati on

Limit Hot Water Supply Temperatures
Design swapley hetmperatures of 180AF were the

at mosphecscormrdeamoanni ng boilers were the dominant e
hot water in buildings. High supply water tem
return hot wateret ambperat heresew point of boil
is roughly at 135AF. | f coommceearss atgi i decsr, r & dh
could occur to the boiler system, so high sup
needed to avoi.d Tthheirse pwasssinbevert ya space condi't
such high temperatures. Today, condensing boi
for sites stildl making use of natural gas boi
will provide mRgyudfsftianitemtc¢y emenefi t since it \
the equipment will continuously operate in co

temperature is 130AF.

Condenser Heat Recovery and Ther mal Energy

|l nterestechratt eemdCfeyscommerci al new constru
growing in recent years. Evidence of-this tre
el ectric reach codes bylbocedlnjeungiystdeewieensn.
2019 and early 2023, jurisdictions represent.i
per cefntt he state populalte otnr ihavree aanlmacd edlea.l | Mo
activity is centeréeédnalrodndgt BanBRyaAceaco) a
California (including Los Angeles), making th
from government agencies such as the Californ

d

r

e

e it clear that nathngr ali |ldaenfdor tqypagde hdedae
ge commerci al boilers has yet to be -determ
ctric space heating systems are poised to
the comi hgqgqryeabdfiacdi ngsqgue chal |l enegleec twhien pu
space heati mgedlud otrosp geme f U icraenmetna swhoefetrai r
pumpwhear ving hydr omntilcerhetaytpensg)oforaiirf sootuhrecre h
systemsseaefftyesst em @aamfooingunthade heat recovery and
storage camhef fnkaptéheeiedt y of airTbhboamceae@ui pme.
significanandeduce puxfer ont costs due to reduce
capacity needshpel bBntaefibhbcbedicthegadchiclalt er s,
rejection, @and ipumpednGye r breenl2dt i vd wipo pan AAWHIP
and W (Cstkeheesul tTiitsl ¢ hzaa Part 6 has a unique
designers and thetabkérseff-etvhedti aedopbsbdbns a
the mar ketel eacst rtihee adrmmer ci al buil ding stock i
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El ecRedsicst ldenactei ng

El ectric reshasahopghbaéennpgr e sScercitgtaimv(ed4gyQ bann
However, recent research pointing to the inef
di stribution network and a steady shift towar
to revisit the tradeoff between hyHreairci and

boilers retain the | east attractive character
pi ping networks and distribution | osses whioch
prescriptively banned, however ,t haei rzsoi ndee |eelveeclt
be a compelling alternative to hydronic heat.i
resi stance heating is the fact that the effic
surpassed by heat pumps. Howewdre,y asBEd a mcresatrrc
gas boiler fired hydronic space heating syste
assumed efficiency | evel for sever al reasons.
hydronic space heating systememthher mabumedse
when he building is economizing or in mechan
efficiency encodmomtadr ednidntli owspamMthese factors
greater deta.i3d.tbnks8epoironthe Limit HWST energ
pertinent to this measure as well

These significant downsides to hydronic syste

designers to bypass htylde omeed di stri bulkt ewval syst
ER heating syslteeve.l TEOWRe szyosnteem opti on shoul d on
with a relatively mini mal heating |l oad, other
(relative toohelse pmmenpwp Rxgprensi ve to be justif
heating | oads can be sufficiently mMieavarl zER,

heating system defsfigmt icvaen. bAed ctiorsg an exceptior
zonlevel ERihHédatciomgliwi ons to ensure | ow heati:
ef fecteilwee talilc space heating option for design

Scope of Code Change Proposal

Tabl €ab2 e alnadb3sseummari ze the scope of the propo
sect i etnasn doaRedfse,r e pe@dApes, Alternative Calcul a
Referencs,aManucalmp!| i ancteh awbaudwemenotds fi ed as a r e
the propossed change
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Tabl.e Scope of Code Chamgée PRW8&posal

Proposal Name Li mit HWST

Type of Requirement Mandatory
Applicable Climate Zo Al l

Modi fied Section(s) o0120.12 (new)

Modi fied Title 24, Pa No

Woul d Compliance Soft Yes. 8.1

Modi fied Compliance DNRC®CHO 1E,2 0 2NR CMC HE

Tab2e Scope of Code ChH&ngeTEBSoposal

Proposal Name HR + TES

Type ef Regul T ememn! E(ra?fsg:lmg:llc\ée’(Complian
Applicabl e Climate Zo Al l

Modi fSieecd i on(s) of Titl140.4(r) (new)

Modi fied Title 24, Pa No

Woul d Compliance Soft Ye; . 8.8, 9dgmewss&ction

NRCBICHO 1E,2 0 2NeR GM C HE,

Modified Compliance D \ocEmeH 5

TabB8e Scope of Code GlERNHe aRn oamgo s all

Proposal Name ER Heating

Type of Requirement Al ternative to Prescr
Applicable Climate Zo Al l

Modi fied Section(s) o0 140(.g4 4 1.a0)

Modi fied Title 24, Pa No

Woul d Compliance Soft No

Modi fied Compliance DNRC®ICHO iE

Mar ket AamatdyRegul atory Assessment

Limit Hot Water Supply Temperature

Our resear ch aisnoifc 200@B ket digener dWE Vs saoecl40es
(with roughly 30fdT acmdasmssitmegHicmtidgird esdyilsgre ms
HWSTs were tdFpwictah IwWhleln8 inaomdensi ng boil ers wer
boil er taynwmgéysTllecontained in this report indi
space heating dreeddS Twiatnidfa26h3¥0Tassoci ated di st
systiesmupsi zed t o ewab aneceesdheed hadt§ Meorweefri af or mat i
on the market can2b@ found in Section
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Condenser Heat Recovery and Ther mal Energy
Hydr oni ¢ heaantd hreercnoavile rsyt or age compl ementing spa

measures to increase the effiincileanrcgye obfu islpdaicneg s
nottlr oughost ptdgosali ft from natur al gas to e
nonresi dentwialll brued uwiimegsa shiThi $ ni & elda riggnens t Ip y

footprint that air source heat pasmpweldlemasdt h
gr eactoesrt per unit ofAShHPast.imdAghleed ppeinteyt raft i on of
ener gryagd oand heat recovery igm onvd mrge s iscgairtrieal
requirements being put into pl-atecnbeywi cocal j u
constriuctrieoanc.cA wodesappagaohes to ther mal ener
det ai $edt3i.on

El ectric Resistance Heating

Hi storically, electric resistaeadei mehittilng 2d sl
due to ipgerfiomfmanoag r el &Rteiceentt a elsyethr ocvhe hsyi ttyh e
of Cal UBenkal €y Center for t hiendiudadtti rEqrvp a arne
performance of hydronic sysntewisou sl yeraunsd e mgt dc
the gteaduction in carbogqr hawensietdy t hfe Shat elw
CASE Team to revisit the prescriptive ban on
condi Weoesthe electric resibsstemactetheat hegSimeaita
CASE Tiesamconfident that the mar ket would be r¢

prescriptive compliance pathway. The proposed
| owedf romt cost than a -hgdelonelcestymribe mmgZiontan
systems are currently allowed i1 ff meanpaeagf o hma
the dealigeadygy familiar to the market. More in

found i M.Rection

CosBf fecti veness

The proposcskdmsgedeund ctoeflfeecti ve for all cl i mq
it i s prbepaosxsglidatretdhe | i mi t hHWST & fieotesstu r(eB,/ Ct) r a
over 3thear per i osda mge dd nbad ty@éeén @@ pending on cl i
zon®ee more ded¢ di.GBFarnhtehaet recovery and t her m:
stormeaesur e, tthaoeo ten(eB/iG) r gyteiad @weri otdhe f3 @Gnal
ranged b8etaBeemf i(ani tienf i nnitesbenati b i s attaine
proposed desitdgmncddadtes blaecgsasddi nesdé sisgmnn ) mmedi a
depending on aniiemastuie.ez.g,neheat recovery with or

The béenmmeofsitt (B/ C) ratio compares the beneg&fggaeaasr or cost
period of analysis. Proposed cbde ochaggeaf ébabi bavedthe
|l arger the B/ C ratio, the faster the measure pays for
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energy )st8eagmor eSedcetB aodnl Foieh ebheric resistance
measur e, tthoeo sbte n(eB/iG) r gteiad @wearn otdhef3 Gnal ysi
bet weedndldepending on climate zZScercad.o®meb mor e

California consumers and businesses would sav
woul d spend to measanc eAsse fafoiveisaithiiyse palo pwoul d

| eave more money availabl e for doansccer etthieo niammiyt i
cost is paid off

Se&ect 2oBs 4 adnnddt hmet hodol ogy, ,aansds urnepstuilotnss of t
cogetf fectiveness analysi s

St atewide EneEgernWapamids Greenhouse G
( GHEG&mi ssi oalmmbodi ed Cmpadons

Tab4,dotRavings are only presented for | arge office and
of fice, |l arge -sicheotng e baodwielll, e goadded in April 2023 as
compl et ed.

Tabb e alnadbbper eséhes estiimattéthe proposedtbade che
woubd realized stthae dinadetthhaarn iom @rseeqdu inrtesme

in effThectdr afRepGddoBeEs not ilanrcgelnd@dt hemeocarsur es)
hot €t he el ectric resi st apnrcoet ohteyapteiscdp md@smu me deh
the finRelpoOASEwNI | | i mpact statewide energy and

Fifryetar statewi dearaen @yrbetsimpeatcfeainé omwil g t ri ci ty
saviingsgi hawatst peGWly/geradk el ectricalidemand r e
megawat t,eaat Mwha | gami baAvongshemimsiTipem mykewnr) (

source energn lgawimhgs Brnti sh thei mkiBoymrdi t s pe
anbdicfyedneer gy s@mvi hgleinlso oBri ti spet hyeadndli ouni t s
kBtyuSe&ect 2o®ms adn.d5ommor e daen atiH-sebhirrstatewide in
Sect i2oB3.23. &a4n.d3c.o2n tdaeitnai | s -ani thenpegy savings.

Avoi ded GHG emissions are measured in metric

(met toinl02e). Assumptions used iqs deaerve |l prpo wigd &
Secti2ophp3.25arRd. 5anZdppendifx thi Fheempmonet ary val ue
avoided GHG emi ssi dblecntges m rSeylsu cea(@iLiSd?e Qaowutr |y

factporosvri dedamyg ICECt hus coef tdetiawma rysh & .

As the tables show, t he (enxecaespatt eéfsnad cee zooet 16f f
el ectric resistahoehlemegeipodpftmeadgauwmrde i n many c a
are well abovel m fladt B/tChehmdnebbehseas fecovery &
t her mal energy storage memenotecoatdlL8&8f&tdedoaito
energy savings, yiel diPregnnan iemneerdgiya tsea vp anygbsa cakr

the condenser HR + TES ntehaissu rper oapso swgeld ¢wi ldlu tn ost
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| arge portion of stthewgdessoas¢ergytaowa green|

val ues ar(ewemoadlessot assume no applicability of t
alterations, which | i miTthe tehecdongst mectiisdmnicra
measure includes negative electricity savings
that the system uses a natural gas boiler in

el
fr
ne

a
ectric heating results in negativhi éteogric
om an AWHP hydroni ¢ onsess ®tnmoereegsal rteo wtolud dER e s ul
gative el act wie¢ | savdiurmgs o the reduction in s
perfor.maecel ectric resistance heating propose
i nc rnretnael measure cost, which offsets the iIncre
When compared againsdl eactgraisc bas®ihe nsenrc e hieleaws |
positive sourcéaemetgiycswhii agscompares change
energyumpni on oA @pnp laepsp. Fbaasstihse)r mor e, t he el ect
heating ener gy issawiunrgrse natnlayl ycsoinsser vati ve and d
el ements of the measure case, such as the com
e

Th condenser heat recovery and ther mal energ
i n water s arveidiugcse od uveegt dr afnotri nsey st ems using con
water ther mal Finestgly st aateegiedseavw ngs dradl gr ese
97 fSect3d.obal30o0ng with the associatedTkeebedded el
met hodol ogy used to calcul ate embeAdpraencixctr
B.

|l n addt hemins gioons r ed ulcatbidermse MSdtagewiimde CASE T
cal cuilmapadGsGoe mi & tirrparsea s uaesoci ateenth owdi & kl

car blome statewleden CASEn the procemslsodifeduant i f
car bnopna cotfs t he el ectric resistance shemeetainng tnoe a
induce systems to forego a hydr ontklcevsepaced ehcetar
resistance heatimgsulThiisns&ai $itgmiofuilida ntthe educ:H
bui l ding, including hwdtpumgs dssorli dWwWhHB@on pipi
refrigerant for hSeea8e cptéinohh.crou iep chem atiHes r esul t
anAppendioxr Ddet bhred tsh mcho | ogy
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Tab#:&Summar ympafct sLifmidt

Wat er

Supprleg Temperatu
New

CategoMetric Constru Altera
Addi ti
Cost Beneloistt Rati(oaRarge b) ; .
Effectzone and bui(ldinggtyp' 0.865, 0.B%5.
El ectricity Savings ( 1.3 2. ¢
Peakl ectri cal Demand | 0. ? 0. ¢
Natur al Gali ISlahva mnygss) ( 0.7 1.°¢
Source Ener gyl BBwinun gs 7 4. 148.
LicfyecHleectricity Savin 8. ¢ 17.
IStateWLicﬁ/eGas Savings (Mil]l 4 4 . 88.
DT??ﬁthotLailfecEy](elr@y SNAi VI i IkiBdsn 52 . 105,
First Avoided GHG Emi ssions 4, 47 ¢ 8, 95!
Monet ar Val ue of Avo ) )
($2026)y 551,231,102,
Onsitemdoor Wat &nl BEawnb] N/ N/
Onsite Outdoor @altleans N/ N/
Embedded EilmrcW8Hdwriings N/ N/
El ectricity Savings ( 0. ( 0. (
Peak El ectrRedlbcDemanN 0. ( 0. (
PesquaNaturaI GalBj)jSavi ngs ( 2. ¢ 2. ¢
foot Source Energy Savings 2. 3 2. 3
| mpact LSEnergy Savings (kBt 1. ¢ 1. ¢
DuringAvoi ded GHG kkgnD8e) ons 0. 1 0. :
FITSt Opsite Indoor GWal leon S) N/ N/
Onsi ®©et door Wat &al ISawvs N/ N/
Embedded EilmrcW8Hdwxriings N/ N/
Not®avings are only presented for | arge office and hosyg
school , hkadtsel ;ms$teipgdiwi | I be added in April 2023 as addit
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Tabb&ummary of | OpradcdamrdEedRercovandher nkmnler gy
St or age
New
CategoMetric ConstruAl ter
Addi tio
(E:?fStect Sﬁgedb()lusg[tl dRiantgI Ot praen)ge (var 8. AEWI i
El ectricity Savings (GWh 3. ¢ 0
Peak Electrical Demand R 0. ¢ 0
Natur al Galdi |Slahva mngss) ( 0. ¢( 0
Source Energy Savings (M 6. 2 0
S,[a,[ewLife(’Ey@aIce}aricity Savings 19. 0
| mpact Li fe&Gpsl Savings (Million 0. ( 0
During Totlailf e Enelrgy SMivli knigta ) 19. 0
FITSt 'Avoided GHG Emissions (M 331. 0
Monetary Value of Avoide 40, 76 0
Onsite I ndoor WalklonsSavi i N/ N/
Onsite Outdoor @®altleansS)avi 3, 242, ¢ N/
Embedded EilmrcwW8tdewiings (k) 10, 63 N/
Electricity Savings (kWh 1.7 0
Peak Electrical Demand R 0.1 0
Natur al GalsBjSavi ngs ( 0. ¢ 0
Per sq .
f oot Source Energy Savings (k 2. ¢ 0
|l mpact/Li fe&ynelrgy Savings (kBtu 7. ] 0
EH‘S[‘QAvoided GHG kEg@mD26e) ons ( 0.1 0
Onsite I ndoor WalklonsSavi i 0. ¢( 0
Onsite Outdoor @®ltleansSavi 0. 7 0
Embedded EilmrcwW8tdewiings (k' 0. ¢( 0
a.For the measure with ther mal enefggnstooage, awedpesp
LSC savings, giviinmgmetdhiaat emepaasyubraec kknor i nfinite B/ C r
NotSa:ivings are onlay gleffée sentaendl fhospital. Additional prot
school himhtseelx;sade) wi l | be added in April 2023 as addit
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Tab6:&Summary of | BhpeacctRess cfsandaati ng

New
CategoMetric Constr Al tere
& Addit
Cost BeneO‘oisf[t R_atio Range (Varo.'9i4nfi _0.'9_
Ef fect and building type) i nfi
Electricity Savings (GWh (1. (12.
Peak Electrical Demand R (0. (3.
Natur al Galdi |Slahva mngss) ( 0. ! 0. ¢
Source Energy Savings (M 5. 41 .
StateWLifecEjrceIceericity Savings (11. (85.
| mpact Li fe&Gpsl Savings (Million 6. °¢ 50.
During Totlailf eEynelrgy SMivlikigeo ) (5. (35.
Flrst Avoi ded GHG Emissions (M 342. 2, 81(
MonetVaarlyue of Avoided GHC 42, 19346, 0¢
Onsite I ndoor WalleonsShvi 0. (
Onsite Outdoor @&ltleansS)avi 0. (
Embedded EilrecwW8awiings (k' 0. ( 0. (
El ectricity Savings (kWh (0. (0.
Peak Electrical Demand R ( 0. (0.
Natur al GalBjSavings ( 5. ¢ 4. ]
Per sq _
foot Source Energy Savings (k 2. ( 2. (
| mpact Li fe&ynwelrgy Savings (kBtu ( 3. (1.
Eiu;istngAvoided GHG kEg@mD2e) ons ( 0. : 0.1
Onsite I ndoor WallonsShvi N/ N/
Onsite Outdoor @&ltleansS)av i N/ N/
Embedded EilrecwW8tawiings (k' N/ N/
NotSa:vings are only presented for Large Office. Additio
hospitalhi,glhméeetde) will be added in April 2023 as addi f
Compliance and Enforcement

Overvi EwmpflFi ance Process

The compliance proSects2o $3 Blastdr.ilb.&Bdmpanct s t hat
the proposevduhaasume mar laé sleasactratbsed escnt i ons
anAppendliike ESt at ewi dewoOASeEd Tweiatnh st akehol der s
recommended compliance and enforcement proces
procwsshdvevami oud marnloe s

The key issues related to compliance and enfo
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T Traideswggner setlber malegemaér gy storage into
systetms | arge buil dings

T Enforcing the hot wat ere xsiusptpilnyg (tbeon pledriantgusr e
additions/ alterations)

T Ensuring performance criteria for the new
recovery are met in the field.

T Verifying all of thiedehmfi fcii @chciynrtelgei premeo
exception tovtehelgresdirci ptesi stance heati ng

We are proposing modifications to the mechani
( NRGMCHO IE and -NMQRHEI respeéotica@l yw)yree gtuhier enneewn t s

being prTohpeossee d.ncl ude new rfehdndts gaor amaett eire dfh
taovater heat pump, heat recovery chill.l ewWe and
are al so propodgirmg kndaw ef ideelsd gnt ot aader supp
fields to ensurelcemplbifactagwiath hgeded t he ne
proposed exception to the electric resistance

Field Ver i fAicccaetpitoamcaendlest i ng

The only modification that wedre proposing to
testing requirement sNAZ.4% oTlhmordmdaly Hrher geyx | Sttad rne
acceptance tewtersd yt lpatr fiotr maamrce of ther mal en
to compl ement space heating. Curremeryfyth€&Sa
performance to compl emeadolcihndg | eqsi pme ott her s

AddresEmeaggy Eg&nwvyrandent al Justice

The Statewide CASE Team recognizes, acknowl ed
prejudice andi spreqgpal t it g npaotpeul | ya tiinopnasd t(eldleP sr)o | e
this history plays in the envir Oimesaftf@ad s jtust:
t hppopul athiroorusghout California that most suffer

heal th, and environment al burdens. These burd
unempl oyment, air and water pollution, presen
incidénasetbama and DleRast sodi seaseorate race, cl
since these intersecting identity factors aff

experienceeWhhdewdrlran.n. di sadvant ag®d icomrhureint iues

2Environmental disparities have been shown to be associ
exposcwrre el at adetwh rtihci t ya,ndgesmdcdroec o RFomi e x,a gt recsni ¢

di seases, such as respiratory diseases, cardiovascul ar
environmental exposure have been shown to occuer in hig
cisgender , het erpoGelxdami pHooil 2é2dDnemyc tcilésnat e, energy,
other inequities aref ineuatxutarlilcya brieyi nifiorrkcd dn gand
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i hbhe energygnd ngdtuastt & ya gieen cSiteast ewi de CASE Team c
terminologyatbapt amldendteed s st i gmatt i e enlgs ftood t h
desc(DkeFi scal Policy Institute 2017)

Incl udmpgcted communit-maki hg phecdssj sensuring
benefits and burdens of the energy sector are

unjust | egacads scefr vielsecaspastiiba wialg eneQogdye e qui
chanpgreoposals must be developed and adopted wi
uni ntended consequleeayxpsh pbt hatriwngesystemic inj

oppression.

The Statewide CASE Team assessed the potenti a
anbdasend a preliminary review, the measure is u
on energy equity or environmental justice, th
i DI & The Statewide CASE Team does not recomme
thi sbut mens topea eceiving feedpraecke aotdhhegeasidas ¢ h a't
measures are primarily intended to impact | ar
thought to uni qRiellly denpaicltseDdgPsr.essii ny @&nd
environmendan hasPectd®oiBs 6 aindéf t apert .
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1l ntroducti on

This is aiotaeahtdedepor @l |l ow for public review
Report iBhe sStueetdewi de CASE Team encourages r e:
on the proposed code changes and thechodéeyses
supporting data and justifThat Bbasewndad@ASEDO
wi || review al l Ssuggevhteine w s s arnagf iamidnsg dperro pt chsean
analyses. The Final CASE ReportEnwirlgly be s ubmi
Commi sBisga omm20 2 3

Email comments ardosywegeantlragtysamd c om
I nfo@t i tl e24s thayk eMoonlddaeyr sJ.ucermin2 nt 20 &8 | | not be
released for public review or will be anonymi

The Codes and Standards Enhancement (CASE) 1in
to support the COamiisfso(@miCissEhéopgys to update C
EnerCgoyd(eTi tl e 24, Part 6) to include new requi
requirements for varniho@al it fdartvmeidaveogUdeisl.i tTihes

(1 OWsPaci fic Gas and El ectric Compaanndy, San Di e
Southern Caliidodnt woEBubbnicédyL ®OwnAkmdg dJited it
Department of WandrSamnrda eormtea Muni( bhiep &li nUt i | it
referred to as tTeanstvahteerwiidnec IQLAMSEnNg t he CASE A
sponsored this effort. The program gvwoall di s to
resiun teddgtecti ve enhancements to Iimprove energ
performance in Californthebootddi obang@hpsopesp
presented herein are a part of -ehkteeftifvehess
information for proposed r-efqfuiicicenetntde Dingr up e
technol ogi es.

The CEC is the stateaiagernony atdlogptt heaesviasutomes t o
One of the Ytaygtsewi dep&ASEciTpames in the CECOG6s
devel opment pubmedgdescbgnge prCEpdosral s to t he
consi deBE@i obh.eval uate proposal santdheotShteart ewi d:
stakehsullmr tnagndevi se or rejik@HEC p2®pD shiltsl.e S2&.
websfigre i nformation about the rul emaking schec
process.

The goalCA&Ee fRdi tspriessacrotde changeegropo sal
nonresidentiaknsepgygeefidetregoyt contains pert
i nf or matpiponm hpernagp ocsoedde change.

When devel oping the code change proposal and
presented in this report, the Statewide CASE
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i nc
ma n
pro
wor
hol

The

Sec

1

Sec
Sup

| udifnagc tmamesrtsr,i but orbBuyui cdaetsacubrbity i ncen
agérsle 24 energy analysts, and others inv
cé@bse. proposal i ncorporates feedback receiyv
kshbopt twed&t EAEE TeRambrhedrdy oh7p!| s2r23, and
dMaoyn, 1 830 2

foll ewmmerfyss he contents of this report:
t 2iothoWat Sup plleymper atiumr &

Sectld.dlMeas Dreascr iodti i sWCASE pReopearda descriptio
the measdriet s b .acTkhg rsoadnsoteiseamdet ai | ed
descripti omr oadeh ehrogeaectciksmp | i shed i n the vario
doenent s that makePaugSttahned.alridtsl e 24

Sectd.od2viarek Anahysmasesview of the current n
SectZd.o2de2scri bessi hihlei dyesiossae¢eed with the co
i ncluding whether the prcoopnoksheidc hmeoatishuanre poovr et
of the Dbuil gsiuncghf sars2nd asred s miad ,etayn & dcatddearr d s
whet her technical, cloimpy i amaxdl,setbge ®nf or cea

Sect2.63Ener gy Pawisreqidesu ntihte epner gye,d udcet nnaomd
and energy cost savings associated with th
al sgescribes the hmdEhadewioddy QASSH Esdmmat e
peunemer gy, rdeedmacmtad b ne cersgaw i ngs.

Sectd.d04€o0st Caorif f ect iprenstess st he | i fecycle cos
effectivemsesBhias ail rysli u doetshmat ¢irs ad ssiaod | ab
required to i mpl e maegqua rtthitefi inie @ac funtea la metos t .

al so includesnestimat a$ onfa, nite@eua,pme ndost s

| i fetime and various periodic costs associ
during the period of analysis

Sectd .g5k i fYetat aSewmpgapgn ess ¢ hetsat eewniedreg y
saviarmgd envi riommpmaecnttsp Foofp otcshedde change for t he
year tahf2t0edo deagef f.€8bt s i ncl udesenehrehyatmount
woubd saved by California dodl dmpgcbwners .
(increamasesducmatoewi)alonemphasi s placed on an
are considered togorosuR®phaiemwi iderpeapeotrstreadr ei na
thsesction

SectZ6doAddr eEsniem@y EqgEunivtiyr oannntenpakséunstsi tbe
potenmpadft proposed code changes on disprop
popul aPiIPHneas well as a summary of research

t 3ioGiondenkeeart Recovery amdyT I5d rbon¥ddgtedm e
plfleynper &t mr €
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MeasDescr Spttd.diMeas Descr iodt itdin s CASE Reporl
providesraptteon of the measure and its bac
presents a detailed description of how thi
various sections and documents that make u

Sect3d.d2Mar ket Amaxllwgies a review of the curr
Sect3d.oxde2scribes the desaacdibatied ywii tsls utelse ¢ o
i ncluding whether the proposed measure ove
of the building standards, such as fire, s
whet her technical, compli amexd,star enforcea

Sect3d.d3Energy Dawisreqid sunihte eprneerr gye,d udcet nhaomd

and energy cost savings associated with th
al so describes the methodology that the St
peunit energy, demand reduction, and ener g\

Sect3d.dd€ost and CostpEéserct $ vemeslsi f-ecycl e
effectivenedeihd sanalcyuide.s a di scussion of th
reqguired to I mplement the measure and a qu
also includes estimates of increment al ma i
| i feti me and vari ousd pweirtiho driecp | caocset nse nats saoncdi
during the period of analysis.

Sect3d.obf i fYsetaSrt at ewi deprlenspeancttss t he st atewi de
savings and environment al i mpacts of the p
year after the 2025 code takes effect. Thi
woulbd saved by California building owners .
(increases or reductions) on material with
are considered togorcsuRpbitewi dmpavaterare a
this section.

Sect3d.deAddressing Energy Equitgpreasemnhyitrlioea
potential of mpaoposed code changes on dispr
popul aDli psnnsas wel | as a summary of resear c|

t 410El ect ri ¢ Riesaitsitnagn c e

Sectd.odlMeasur e DeosfcrtihpitRieggdSE provides a des
the measuwsr daacrkdggriotund. This section also pr
description of how this code change is acc
documents that make up the Title 24, Part

Sectd.d2viar ket Amxllwsgies a review of the curr
Sectd.oxde2scribes the feasibility issues ass
i ncluding whether the proposed measure ove
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of the building standaradnsd, ostuhcehr assa ffeitrye ,h s tsa
whet her technical, compliance, or enforcea

1T Sectd.a3Ener gy Pawisreqid suntihte epreerr gy, demand r
and energy cost savings associated with th
al socrdielses the methodology that the Statewi

peunit energy, demand reduction, and ener g\
1 Sectd.d4€ost anHf fCocsttipyesenns s the | if-ecycl e
effectiveness analysis. This includes a di
requi rengl emment the measure and a quantific
also includes estimates of increment al ma i

|l i fetime and various periodic costs associ
during the period of analysis.

T Sectd .g5ki fYsetar St atewpdeseémpactlise st atewi de

savings and environment al i mpacts of the p
year after the 2025 code takes effect. Thi
would be saved by California building owne
increases or reductions) on material with
are considered toxic. Statewide water cons

this section.

1T Sectd.a6Addr egs sEnnrer gy Equi ty and pHErewiernd smd rhtea
potenti al i mpacts of psppopedtictnypdectteehdg nge s
popul aDliPsnnsas well as a summary of researc!|

SectbioPhr opoRedi si oadeéeamg WCaxgenc | tuddreespwir t h
specific renwimmendf@deleti ond¢r gaddidl angeage
for Sthed&edeyAppendaréklst,er €at c u Matniu@hCM)
ReferenceGavmenualliopod eg t aswicgdiiomms afrer itnlcd uded
Compl i ancankiampéifaomsoae

Sectb6ioBhi bl i o grreepheynit ss @ Untrelceets t he St at ewi de CASE
when developing this report.

AppendiSx aAewi de Savi ngpsr evsee mtosd otl hoeggymet hodol og)
assumptions usstdatteewichd cauneartgegy i mpact s.

AppendiExmbBdded Electricity ipmeWamners Méthomeadlho
and assumpti onsetuhsed b cttamcadtdyard wdt (eea. qi.s,e
electricity used to damadwenec@w,mgsulttrieadgd fvaom
reduced water use.

Appendi xCad i fornia Building Energy Code Compl i
Speci fipcraetsieoeni e vant proposed changes to the cc
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AppendiExvDr onment agdr Asneartyssitshe met hodol ogi es

used to calculate impacts on GHG emissions an
AppendDx sussion of Impacts of Compliance Pro
presé@dowsthe recommended compliance process coO
act.or s

AppendiSx mimary of St akeholddberu nEnhgedsd @mdl &b
engagndol | awot &t enar ket ac.tors and experts

AppendiEneGgy Cost Savings pirre sheanneisngayl cDoosltl asrasv i
over thefpanabgmi saindoll ar s.

Appendi xTIGEEERpl i ance Model Memgo ®&mdxreadwircces an i n
dept h-bygstteepp procedur®l ER ranmo ceenleirmggsicrome utmpits or
system has not yet been modeled in EnergyPl us

AppendMem®i scushsliEhgc tPl iacdt Ofpan oamsLarge Office
reprodmaes aai ve devel oped to asbustdwhghdeygst
whi ctl &lch ric option to pursue.

The CalOWofhea free ener gyancdo dree sta uari cne sn gf, o rt otol
need to understand and meet t Heé er @q wigrreament s
recogni bes | ddddgs are one of t he naocshti eevief ect i v ¢
energy savings and GHG Ttamdctt h-eomfsmd tf loimn dws tl rdy
professional s aared kegngwmeraki hgWictohl ets htahtfef ierm t miv

California | OUs provtitdel g olwmd tsh atnldo s & swhuo cersf o
as well as thoseViwg&intt mgg Co fl ethd selwearnrin mor e and
access content, including a glossary of ter ms
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2 HoWat S&upplleymper dti unr d

2. MeasWDrescription

2. 1Pnoposed Code Change

The purpose of phiasemaasanedai ® stpalcie mihieoatt m nd e s
wateupplyper §dtHwsSd$ 130AF for newdadonstomssc tainan
al ter.atlihopemsmeasure would apply t osealhly dnroomriecssi c
to provide comfort space heating and reheat.

use gas boil eebeasrivel deasgabl

This proposal would necessitate a modificatio
currently agdsdhwymdedntitt systems deliver 160AF wa
Manual would be adjusted to reflect tHhHérenew r

baseline design hot water rledwerned ekfpoemAsd 2udr e

This r eqiupopasealde tion c Isuedcetti2adnfRéqui red Control s
Space®ndi ti oni.obge 8ycstbeimst hi s repoptcbdbde manged

2.1J2sti fni aBtdickground | nformati on
2.1.2.1 Justification

This measure is being pursuedetleecdanmsuwr 6 elaydd mee
Hi storically, hydronic hot water systems were
180AF. As described bel pwo tceobntdsennesa sn gn ebeod el de r s
experiencing condensation in the exhaust gas
heating, the design trend has been toward | ow
because for condensi egtboidlesi gn iar ousndpi efwer a
temperatures to ensure the boiler operates in
supply temper atealrecst rfiacciHyidradrei caldesi gns. Thi s
hydronic heat pump equifpmentpriogduacurmrge rstulpy | lyi r
temperatures above roughly 140AF. The purpose

starting with the 2025 edition of Title 24 Pa
hydronic space heating sdyediegnsed oartdwen d uhdtdiwe
temperatures that cannot be achieved by hydro

n additionrtadimhessl gotadi,ct here are energy e

I

this proposal. As noted, f ornggaesqub opimeenrt ,s yl sotwee
supply and return temperatures are desirable
condensi mg smolbeE ti me. At | ower supply water t e
through the distribution system will be reduc
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Even mor e Itehrasn, bhoeat pump ef f ihoite wayw eirs swerpy ys
temperature. The same heat pump WILBADF be more
comparedAR o 140

Lowering the hot wat(ddWSsigeppl ystéempéoaeunr evat er
across the .heFaotri negxyaspid nes de s iIAFIWSIT feoyrp ilc8adl | y

desi gnedAR @arcraos4s0O t he hotUswatge rt heo islagmei thhota wa t
130MHWST reduces t heéRdsTe et oskackofdotrl@a5ai | ed di scus
of the intefpbayabetaweentemperature differenc
syst.emhi st maans!| ow irpaet essii zaensd evaidlglu mp si zes and
pump enmer gdyoocumented in this repAMHWSTtheeemer g
than enough to compensate for the increased f

2.1.2.2 Additions and Alterations

TheWST | imit proposal appli eTshet emaodhedi arens an
di fferent for avdedrisieso ncdradttreaattii dmskwmpalIl | ing
areevesrcaelnari os of addishowblsd abherdereds ©Ohat s
ian addition/ alter athioan wtaheptl ainntc laundde sh aaw rzeow i n
his ceaget éeémewoul d be able to operate at the |
conombadaéd hlkee same as new construani on. Anothe
ddition/ alterati on ttoh ate isneclvuedde sb yh eawit zebxnisntg n
onondensi ntghatoidler®wistadwaai n zohes AFBhRies

S a common hsicgehnsae i of ff Bowhee ab unielwd itnegn ant moves i
| olonr .t hi s pdgse,g ttlbe t he new zwmiesteawoul d need
ccommodate t he lI3d&Wenro HWShTe ro fcboustt ptlilmepta swe g Il d
eed to opeFuanteit lalte dBt0 one boil ercoindemaspingced
boi.Wet hupbiezed pdoiilngg,wathled not Beewnw tlhebet lue s
pl ant might needl3tbBo soopreer aotfe tahbeo viei me t o. sati sf
Sot her etfhoerree, woal endregyats & voMnsgs but not necessa
t he sawduwunhgost occur until tNrodt dbeopi d iezri n g itrsheeg | picpe
only alpeutcoethGt he totaft fhrst waggtrraedi ng- from n
condensing to condenienrgeindi hersoiTaleakkibmwste7 &0
this case, most of tihle cthestbois|l @awms ameure glda e

S5 9 7™ 5 o 0

A parampalbysis of tfhommedasmbasdl |l aege offices
zones was perfal ypedsncirheemehnet aaln cost forinl arger
yed®dr but ntchhe menftoartbndessi ngndolidregess pompsncurr
untyadr abhd thesaewmengygy do nyetr bléghei nB/uh trialt i o i s
1.0 in all Adsumitregp etblmeesi s upgr adyedrt d 5c arsdan
conservativeThassymptciadonl i fesiDary efdaotsha boil er
average b-4Abl gears H0d and wi5l ly elae sr.e gFluad ehce rinm
many existing boil er sOnaer er eaa sroema @diygu ebbenctlagunsse n g .
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managnedt s$,(ecyg By tAveea Qual emg DMa taengdctSout h
Coast Air Quality ,Mava penmd mpiag Rildat i oants) | i mi tin
NOx and SOx emissions and t hexiretgiun g(té woglsdiam g
BAOMDeR 9 Rwml8e CAOQMDUl e DNIT4HG. goanlllyy condensing b
can meetgaumeenTlBulsyndr eds of ehxaivset ibnege hbaoccielde rwsi t I
condensi ntgoc drmpllye rwi t h t hlers ea d ggigtelis @anl jiaptgisivaey e
added to Tigdcet i20ln Plaf G 2r@PoRkund@@o ndensi nfgorboi | er s
systbeswéand 10 /MMBtnu most Cal i ffourrntihae resliinntarteea
the | ikelihogakadihlagr s xwisltli noge condensing by ¢t
effect in 2026.

2.1.2.3 Background Information

Design supply hot ovatl80AFempereatheesnorm in th
at mosphecorrdeamanni ng boilers were the dominant ¢
hot water in buildings. High supply water tem
return hot water temper aitntr ecf wkeoiel aboexhaihet
is roughly at 135AF. | f-conmeearss atgi doidecwsr,r ¢ d
uld occur to the boiler system, so high sup
eded to avoid this pospade lddrydi tTihemien gvarse enc
ch high temperatures. Today, condensing boi
r wiithetsural gas boilers, and | ower supply hi
bstantial energy eflfilta ealcly bbhwethedudr asnthneed it
ui pment will continuously operate in conden
mperaturdoie tUBA@WAFthi s meammoa@owdeindi mgt pr
ilers sinop dmeudrbeat dnsnetirbmnsippance heati ng coc

SO oCTO®0W "N SO0
SO -So0omaOoc oc ® o

e opti mifelreadatarpwmp friendlyo temperatures. |
uld be allowed i f there is a secondary di st
e AIF3iomi t .

N

1S@8mmary of Proposed Chamges to Code

e sectiomembmibavdvet andarRdesf erence AApre maiitc e,
| culMett ih®dad MRef erence Manual sf,osammdib@&@ompl i ance
dified by the®9eeopdcsmtdi aahasge eport for det a
visions to code | anguage.

® O Q@ =

SVi €mnér gy Code Aoter.acidnm gdgrsd r e stotue lce spuenodpelrest and exi sting
reqguirements.
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https://www.baaqmd.gov/rules-and-compliance/rules/reg-9-rule-6-nitrogen-oxides-emissions-from-natural-gasfired-water-heaters
http://www.aqmd.gov/docs/default-source/rule-book/reg-xi/rule-1146-2.pdf
https://energycodeace.com/

2.1.3.1 Specific Purpose and Necessity of Proposed Code Changes

Each pr opostead Icahnagnudaeg e2 41n #mialtrta s 6wel | as t he
reference appenddescr itlhe SPeadr €6 eovtdfroet hi s report
mar kiepdodeanguage.

Sect:iilaem®.

Speci fic Phe popeci fic apldrigooxs@l2eftohki mit hot v
supply tempepadcderkresatiomg hydronic systems to

Necessdslihtiys: addi tion is necessary t eefifneccrteiavsee e
buil ding design standards, as mandated by the
Secti2d243 and 25402.

2.1.3.2 Specific Purpose and Necessity of Changes to the Nonresidential
ACM Reference Manual

The purpose arpd ompeocseesds icohtdogqe £ s i AA@GMEf &I enc e
Manuaarle descri b8deb®&étatvi omi s report for the de
revisions to the text of the ACM Reference Ma

This measure would result in sever dlencshuaneges
that thd deandarreflects the mandatory code r
by this Theashrasmmges woul ddjpesfoogsetkdeohot wate
temperandirleot water temperature dudder emneet i on
5.8.1

Sect:bol®. 1

Spec iPfuircoolshee speci fi cmopdirfpy set asdamwefdesitgm htec
mandatory code changes being redhamswenud edd bien t
t o modiHfot tWad et Supply TeMpteohstr D0 exdodfi fgmt héOon
Water Temperatur e4@i f éFe2 Bamode of ifnradmy t o modi fy
Supply Temperfartounn ef iRxeesde tadt 16 0AF to .130AF in t

Necesslihteysie changes aemrsuwmhmeessany airdAh@Esi gn i
Reference Manual acoeivaneglupgegdmagt cahdedse d hteo Ti t | e

2.1.3.3 Summary of Changes to the Nonresidential Compliance Manual

Chap4cefr Ndher esiG@GempgliiadnceowoMasedl t o bWerevised.
recommend fapuaitrsgcioimemMHYAG6, System Contr ol

Requirehmedi scobsiwodi bf erent types of boil ers
with the measure shouldspecihctudedso-fFer aexam
condensirnsg, bcooinldee ns idagtrdvat ¢ erlseatanpump systems

2Q@5Titl e 2Dy a®PASE ReofNomtresi denti al HVIAC Space H



described i n t he.lcno napd diitatnveoeh |malnes adar idtiisccaul s stioo ni
ohow retnafaitt ons would be able to comply

2.1.3.4 Summary of Changes to Compliance Forms

Thecompl ifomremesul d need to be updaet HHWStTTo lems ar o f
13/ o8 the designs. A similar approach to how
temperaturef(fionindodt 12@B) shmeciwdd.l 4( bl
appropriate.

2. 1Rdgul atorty Cont ex

2.1.4.1 Determination of Inconsistency or Incompatibility with Existing
State Laws and Regulations

There are no relevant state or | ocal | aws or

2.1.4.2 Duplication or Conflicts with Federal Laws and Regulations
There are no relevanmtegautl atte omrs.| oc al |l aws or

2.1.4.3 Difference From Existing Model Codes and Industry Standards

The Statewide CASE Team is aware of a paralle
HWST&03. 15 Hydronic HeatioghbPesigmtRéguinge thée 3
that standar dl hies ianltseontl 300fAR.hi s proposal i's to
2. 1Célbmpliance and Enforcement

When developing this proposal, the Statewide
streamline the caecmmeinanpeoardsemahadr how negat.i
mar ket téhatter s nvol ved in the proces$Shicsuld be
sectdieosncr i btesommplwy with the propgdsead smwo de schrart
compliance ver iApipceantdbioxmsEpmbobs elsew t he proposed

i mpact various mar ket actors.

Theompl i ance avceriivfieil daagtgido nt o tthhaits nneeeads utroer 0 o g
eacphhaethe project are described bel ow

T Design Bmasé: incremental changes anticiopa
Li mit

T Permit Applichd i omarPdghes earbee caanutsidciigpfat ed
measur e.

T Constructi @quPpamee@t and hydronic distribut
familiar to contractors.

2Q@5Titl e 2Dr a®PASE ReofMNomtresi denti al HVIAO Space He



T I'nspectiohn®pastion would be similar to thi
to enkWRTes ar el 2lfe,]l owmhicdquisrament8Bin 140. 4(

2. Marek Anal ysi s

2. 2CdrrWBatket Structure
The Statewide CASE Team performed a mar ket an

current technology availability, current prod
considered how the proposed standard may 1| mpa
i nd/i dual mar ket actors. I nformation was gathe
complying with the proposed measur e. Esti mat e
applicability were identified through researc
ut il i tystpafBef@Grtaamh f , and a wide range of industr
conducting personalized outreach, the Statewi
mar ket structure and potenti al mar ket barrier
t h®t at ewi dlee @dmed EdFeconr uary 27, 2023.

The mar ket structure is consistent with how s

todBgsed on a communication with a Bag@22aArea b
9 er coefntb csiall eerss ar e (c o & eencseonntg g rtehaet rema |
efficimemnCy)l)ThermnHESGalf or condensdnduldoaoaitrlleer 2 |
nNa ssswe bper athieaghe pr 6lpv©3 e o0 6.Tlh3eO r emai ning 10
per coefntb dihlagr sar ec osntdielnls i mogn airnes tgael 8 @trda lalty 1

The market actors involved in implementing this measure include:

Buil ding Owners
Architects
Mechani cal Designers
El eatlr iDesi gner s
Controls Designers
Pl umbing Designers

e

En
Buil der s

rgy Consultants
l nstall ers

Pl ans Examiners
Building I nspectors
Manufacturers

=2 =2 =2 44482529922

Commi ssioning Agents
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2. 2T&chni cal Bedlair BAevitaiitlyabi | 1 ty
Desigmewmgi | di ngs ‘hiotth vdaypasrleynper at uFe soro fl elsH0 i

technical Thefpasembte. barrier to universal ado
t hfeacthit $ad mucdal lhy gher HWETeEOWRI s&mgdeafd mteh e
i ndusdawmgtyedavol ved to use | ower temperatures.

A design change fr om dnaegsh enro tt bian-sgoabehMdee BEWES i s

f the entird nhsycradad jswglcareaetesd eslomams pect s of
he system to accbepterf amitthe ol aadnec ed water b
he zones. Themeaey aidnuidlewdepntpe di ameters, mor e
ue to the higher waterahbodeapertdteolt @eweni nldWS
t hoamuwagmal yBowsdebkbperarceoinest needed to comply
roposed I11i3®me or al |l od¢outlhde shee a snppeaccttsed by t h
t would be up to the degsgeamri soactd atheeg mmreewd h
desi gn HhAWMSgTeanges are incremental relative to
The necessar ynde gnairgkmdn tarcatorch avogud das a resul t
measure, simply the capacity and size of the
woul d need Ptle acsteamged.€r. 3tfdo.rdedcetpitonn di scussi on
i mpacts that a | ower HWST would have on the d
di stribution system.

This measure ensures that California does not
HWSTs heo stTdhek .savings claimed by this measure
ti me, since the bwoulbde nogp tiinnfirzaesdt raurcotuunrde | ower
woul d not be easiThgreewareedotpwapected to be
occupant cotnsf,orsti namgp appree shwma bMayt er dwaosulrd bsuttiilol
be designed to f uhrenats ht a hsea tniescfeys stalrey anti ci pat

2. 2M8r ket I mpacts and Economic Assessme

2.2.3.1 Impact on Builders

Buil ders of commediciadt Isyriumpactesd abye many of
proposed by the Statewi3ceo dCeA ScEy cTleea.m Ifto ri st hwei t2h
practices of these businesses to adjust their

codes. When necessarogagntbiundidreg se cngtgiema inand t
compliant with changes to design practices an
Californiads construction industry comprises
establishments and 94ap0@0 Feomp |200y2e2e,s t(osteael e st
will be about $78 billion. Nearly 72,000 of t
empl oyees are engaged in the rtesedehT,i&@00buil
establishments and 369, 000 employees focus on
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of establishments and employees work in indus
heavy conrsal(eisbei ondustrial sector).

TabT:e Califo ia Construction Industry, Establ
t

i mat ed)

rn
Payrion 12022 ( Es

Buil dinglConstruction Sector

Resident Al I 71, ¢472, 31.
Resident Building Constructi 27, ¢130, 9.
Resident Foundati on, Structul 7,8 83, ¢ 5.
Resident Buil ding Equi pment ( 18,1125, 8.
Resident Buil dingCBinnirskitog s 17, €133, 8 .
Commer ci Al I 17, €368, 35
Commerci Building Constructi 4,9 83, ( 9
Commer ci Foundati on, Struct ul 2,1 59,1 5.
Commerci Buil ding Egoni pamenor 6, 0 139, 13.
Commerci Building Finishing | 4,4 87, 2 7.
I ndustri

I nfras&r Al | 4,2 101, 11.
Ot her (1

I ndustri Building Constructi 28 3,9 0.
I ndustri Uti$ydtyem Construct.i 1,7 50, 1 S .
I ndustrilLand Subdivision 90 6, 5 1.
| ndustri Hi ghway, Street, ani 79 28, 1 3.
I ndustri Other Heavy Constru:l 45 11, ¢ 1.
Sour(c®ttate of California Employment Devel opment Departrt

The proposedieh andseutpt poleaybpeer avowd els | i kel 'y affec

commercial Dbuilders but would not i mpacecft firm
industrial buildings, utility systems, public
The effecactosmmemnr ctitad bui l ding industry would no
workers, but rather would be concBab&ated in

shows t he Icobwumelrkciimg subsectors the Statewi de
i ed by the changeBEl pcbobpiosald conthast oepo
ontractor svewmiy |Islbieghtmpywacidydt he di fferent
water fl owomweadgmpenadur e ad kpTaedrij¢ mad s evifurlld m

this mdasxurSd.at ewi de CASE Teamdés estimates of

i mpacts are sltlRaoawhcdo morBiectli mmact s.

T -
<3
> T
O 9

(@)
o ~
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Tab8e Speci fic Subsectors of the California Co
| mpacted by Proposed Ch abnyg eS utbos eCcotdoer/ Sitna n2dCazr 2d
(Esti mated)

Construction Subsecto|lEstablis|Empl oy
Nonresidenti al El ectr 3,1 74, ;2 7.
Nonresident RHVAGI amb t 2, 3 55, ¢ 5.

Sour(c®t:at e of Cal i fDoervreil @ pEBmemlto yDneepratr t ment 202 2)

2.2.3.2 Impact on Building Designers and Energy Consultants

Adjusting design practices to comply with cha
practices of building desiTgndres .24Ba pPbadity by c o d
updat ed oyiear trhewiasnidonb uciylcdlieng desi gners and e
engage in continuingteamnaian i ocaomm@lnidantr awinti m gc h
practices and building codes.

Businesses that f ocusi aln, riersstdietnutiiadnalc,o0o mamed ci
design are contained within the Architectural
Classificatioorn NSAMMIOBT@bIsehows the number of
establ i shments, employment, and total annual
Services. The proposed code changes would pot
Architectur al Services sectbirci fheesStuahewi chpa
howat surp ptte nper ditmairee af fect firms that focus on
construction.

There Iis not a NAecgSrgpwdeospekit &ncs. Il nstead,
focus on consulting related to building energ
|l nspection Services sector (NAICS 541350), wh
engaged in the physideatiahspadt honPfletiide sarnotal
possible to determine which business establis

“NAICS is the standard used by federal statistical ager

purpose of collecting, analyzing, and publishing stati
NAI CS was development jointly by the U.S. Economic CIl a
Canada, and Mexico's | ntitéada uy oGdNagtl afmiada, dteo Easltlaadw sf or
comparability in business statistics among the North A
Il ndustrial Classification (SIC) system in 1997.

SEstablishments in this seceamgagdgead]!|iurdeebalsu ateisrs@ sa phb u imle
and component systems and includes energy efficiency i
services. This sector does not include establishments
pests, haasatredouer ot her environmental contaminates, no
government entities that focus on building or energy ¢

regul ations.
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Services sector are focused on energy efficie
Tab9per ovi des an upper bound indication of the

Tab9%e California Building Designeri nan2d02E2ner gy
(Esti mated)

Employ An(?/l??

Architectural Ser\ ,
Building Inspelttic 1,0 3,5 280
Sour(c®t:ate of California Employment Devel opment Departrt
a.Architectur al Services (NAYd&LSt &4 18<t0g blciosnpme rstes Pmrii ma

pl anning and designing residential,, institutional, [
structures

b.Building Inspection Sermpirc esse s(eNoAtliorS te5s4t1a3b6510i)s hment s pr
engaged in providing building (residential & nonresi
aspects of the building structure and component Syst:¢
services.

2.2.3.3 Impact on Occupational Safety and Health

The proposed code change does not alter any e
regul ations pertaining to safety and health,
Division of OccupatibhSH Alalf eewi anidndlelad alht if

wout e@main in place. Complying with the propos:
have adverse impacts on the safety or health
construction, commissi omiendpui dmdd nmai nt enance

2.2.3.4 Impact on Building Owners and Occupants

Commercial Buildings

The commerci al building sector includes a wid
rest auvulroadngtisn g, ruesteaiels,t anbilxiescthment s, and war eho
regernatEdhpney Mn20pb¥Y) use by occupants of comm
varies comwsitdtheedlelcyricity used primarily for

conditioning, ,anmdat ef alisggupsseetdnani | yh efadamdgat er

space heating. According to information publ.
Efficiency Action Plan, there is more than 7.
space i n cOansiumanngiear cent dfot@dl iafnrumiladésher gy

(Kenney M RWel9di versity of building and busi ne
a challenge for disseminating information on

does the varni &ali lciaty oinn odouil ding owners and
buil ding owners and occupants.

2Q@5Titl e 2Dr a®PASE ReofMNomtresi denti al HVIAG Space He



Estimating Impacts

Building owner ssoabdnetcupédndom | ower energy bi
Sect2.on, 4when building occupants save on ener
el sewhere in the economy thereby creating job
economy. The Statewide CASpropamedoesdeot haxpg
the 52@21e cycle to i mpact building owners or o

2.2.3.5 Impact on Building Component Retailers (Including Manufacturers
and Distributors)

As noted abovei,s tehxipse cnieeads utroe pr oduce watcare ment
system d@lesmagmt ¢ hat sizing of pipes, fittings,
systems as a whol e hwiglhler!| a regnoley @t ens eeideiyes,t etms .
Statewide CASE Team anticipates the proposed
on California component retailers.

2.2.3.6 Impact on Building Inspectors

Tabl@&@hows employment and payroll informati on
agencies in which many inspectors of resident
empl oyed. Buil di ng iinnscpoencetdonr@saanpglr &1 oci pgt o st
current on al/l aspects of building regulation
CASE Team, therefore, anticipates the propose
empl oyment of buil dicopei mdpedteomrs rod et te®@nduct
efficiency inspections.

Tabl@ Employment in California State and Gove

|l nspeadthor2Z022 (Esti mated)

29

Admini stration Stat

Pr ogrfms Loci 3¢ 3,0 248
Urban and Rural St af 3 & 76 71.
Devel opmen Ad! [ gc: 5 2 2,4 211

Sour(c®t:ate of California QuartWageys eOnlsOu)s of Empl oy ment

a.Administration of Housing Programs (NAICS 925110) <co1
primarily engaged in the administration and planning
and stahdasidsg authoriti enss, apldanhnoiunsg ,n ga npd odgervael o p men
b.Urban and Rural Development Administration (NAICS 92!
establishments primarily engaged in the administrati
rur al areas. I ncl udeed ninme ntth izso nii mdgu sbtorayr dasr ea ngdo vc o mmi s s
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2.2.3.7 Impact on Statewide Employment

As descni Be@t i2Qotithsr bdi.gkh,t3he6 St at ewi de CASE Team
anticipate significant employment or financi a
Cali forni.a Tehciosnoinsy not to say that the propose
i mpacts on empl oyment 2i.mt@al ISt at ewa del CAS&c (Tie
esti mat egpotseel mgMmangevaiter suppwgyulte mpfefradturetsa
empl oyment and economic output directly and i
desi gaedsenergy consultants, and building ins,
CASE Temammased how energy savings assohotated
water supplywbempdet atndr € modest ongoing fina

busi neswhsch would then be available for othe
2. 2Edonomic | mpact s

For 2t0f2eode cycle, the Statewide CASE Téam use
along with economic information from publ i she
devel op estimates of the economic I mpacts ass
chandgasceptual | st MBabassl created as a function
flow in different ,s aateortso afmptl heemeenca migmga code
Jj] obs created are typicall yandantdaugompl ng dheinnt o d
example, cash fl ow into adimaeatf acrmplra yrmge mptl a(njt c
in the manufactuemplgopimamiks) ,crienadtied citn t he sec
provi dreatreatwoaltshe manufacturing plnnhtgbsand i nd:i
created in the | aprugrecrh aescionmgo eryanbeienésy t oef mpnl ot yheed
manufact uyiwagntpd alnlty , | MPLA Nt ctoamlpun ember of | o
dueatodkehe assumptions ocfonsMPaLnAN rientcuredse t o s c
i nput structure, nhodsspplyhomopgeneiawsed, fi xed
consbgproduct coefficients. Thaeadmodempi sfaksao
of how jobs are ecercecantoendy .i n t he macr o

The economic i mgpafcars tdleivel rogopport are only est.i
' imited and to some extEiret | MPdAWN antoidwed ipmrrfoovrind
relatively simple representation of the Calif
CASE Team is ¢codkifitedentabhtdaapproxi mate magni tu
economic i mpacts are reasonable, it is import
is a simplification of extremely complex acti
businesses, and othgrresgandzabi ohangsstheae en

codes.admeadtldt hi s economic analysis, the CASE
assumptions r egecrodnonngi ct hbee ne fkietlsy associ ated wi

5l MPLAN employs economic data awnd e densgtni¢nwadt ee ceocnoomo nei ¢ mpg
i mpactisatfeoventions | i ke changes t oFarhemacCrad iifnofronrinaatTiian
| MPLAN model isreggwpvr. d aVlPd SAIN. c o m
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http://www.implan.com/

change. By foll otwhagondmisc aiprppaoatcsh,present ed |
| ower bound estihhmanedsdvdcithebéhswipmribposed code
change.

Adoption of t hiposxaldewathladh gree spulot i n relativel
i mpacts through the additional direct spendin
industry, architects, energy,cassshio®bltes h and
The Statewide CASE Team does not anticipate t
buil ding owners or other organibezateongchéefect
regul ations would reswy tthonsaddugi menases.pendi

Tablle Esti mated | mpact that Adoption of the P

on the California Commerci al Construction Sec
Emp | -c Labi Tot al Out

Type of Economic | n me n |l nco Adde (Millp
(Jo b's Mi 11 Mi 1 1

Direct Effects (Add 153 $11, 95 $13,81 $23,53
Commer Bual der s)

Il ndirecf{A&dfeconal 37. $3,25¢ $5,10¢ $9, 41«
firms sQ@mpmertding
il der s)

by

Bui

|l nduced (Bfpfeeadt ng by 64. $4,367 $7,82(%$12, 414

empl oyees of fir ms

Adirecto or Aindire

Tot al Economic | mpa 255 $19,57 $26, 74 %$45, 38
SourCASE Team @afnadgtsa sfMPdmabdtdlred i ng (sloMR lwAaN eGroup LLC 202

2.2.4.1 Creation or Elimination of Jobs

The Statewide CASE Team does not anticipate t
202co0de cycle regulation woutlydpadfse g & btso otrh & her e

el i minaxi ety mégs of jobs. I n other words, the
proposed change would not result in economic

econoRmyt.her, the estimates of 8eohXDowodui thpact s
|l ead to modest changes in employment of exi st

2.2.4.2 Creation or Elimination of Businesses in California

As st aSeecdtdioin,tdh el St at ewi de CASE Teamdbs propose
result in ecohomancoydsecuptioh the California
change represents hy dmroareisa scyhsatnegne wcheoscihg woprl ac t
not excessively burden or compet i tiinvoerl ywodulsdad
it necessaril ytilwedadwamt agpenpfedri Cal i fornia bt
Statewide CASE Team does not foresee any new
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the Statewide CASE Team think any existing bu
proposed code changes.

2.2.4.3 Competitive Advantages or Disadvantages for Businesses in
California

The proposed code changes would apply to al/l

regardless of whether the business$Ther dfoaxrad ed
the Statewi delo@ASBoTeamtici pate that these me
208%2code cycle regulation would have an adverse
California businesses. Li kewise, the Statewid
businesses | ocated outside of California woul

2.2.4.4 Increase or Decrease of Investments in the State of California

The Statewide CASE Team analyzed national dat
i nvest ment by businesses that expand a firmbs
domestic invesitAstabl ZbowNPDbe7werd@d2NMOl as

a percentage of cor poar dtodv8porfo2f0i 2t0s druaen gteod tfhreo nw
economic slowdowns assbh®i paptdamht @bt peer@@WitD
2019 with an?2éwearcegthiolfe only an approxi mati on

business income used for net capital i1 nvest me
provides a reasonabl eéoeasbifmprepoi etloe pmcpomet
reinvested by business owners into expanding
Tabl2 Net Domestic Private I nvestment and Cor
Net Domest. Rati o of
Year _Investm Corpora_te _P | nvest
Busi nesses, Taxes, Bi | I i Corpor at
Dol | (Perc
2017 518. 1882. 2 ¢
2018 636 . 1977. 32
2019 690 . 1952. 35
2020 3430 1908. 1€
2021 506 . 2619. 1¢
5Year Av 539. 2068. 2 €

Sour(ckkederal Reserve Economic Data, FRED 2022)

"Gov. Code, AA 11346.3(c)(1)(C), 11346.3(a)(2); 1 CCR ¢
di sadvantagietbhud wirmeCsses currently doing business in the

SNet private domesshtei ct oitnavlée savmosuinme wotef ph ¢ abudbiyneéss sector
is used to expandrtahereaapihtaal matimakai n  oGo rrpeoprl aaticee pdruoef it
t he moneefytadierf go rpatyison ts expenses.
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The Statewide CASE Team does not anticipate t
with the propvwudd meadurteo signi ficant change

i nvestdmertctl y ,onmn mah§feceedl gectors of Californ
Nevertheless, the Scadteerwivdee aC A SE sToenaanbh | e est i n
change in investment bgs€adlohorhe aedbuismartsd ec|
economic activity associated with the propose
proprietor i|iascdee,covhsaerhvavtofvecespomate profit
portion afaswhitethe wall ocated to ne%¥ business i

2.2.4.5 Incentives for Innovation in Products, Materials, or Processes

The HVAC indesdi ygtedoenwatrrdi calslpace heating desi
of tdhasume is to support this trendhybdyr ofnuirct hei

systembk| be installed with the maximum hot wa
facilitate future air to Twdtse rmeheautr ep @ Bp tnsyt s te
' imit i nnovation in the nonresidenti al HVAC i

2.2.4.6 Effects on the State General Fund, State Special Funds, and Local
Governments

The Statewide CASE Team does not expect the p
measurabl e I mpact mal CRUnd,oranyost &teemespeci al
government funds.

Cost of Enforcement

Cost to thteatSet aggoever nment already has budget f

education, and compliance enforcement. Whil e
resources to updatSt anhdea rTd st,l ei n2c4l,u dPianrgg wpdatir
compliance materials and r esponrdeignugi rteomegnutess,t i
these activities are already covered by exi st
goveemim are small when compared to the overal
associated with the Twmdteh & heaxitgeen tp rtolpaots anl esw st &
stil |debseiignnged with gas boilers, tihieslpmopesal c

130AF HWSTs.
Cost to Local :Alolvepmaonecdesd code changes to Tit

result in changes to compliance determinati on
trdiunl ding depar tt hentr evti sfefStTamtdd e . 2Wht Part hbs
training is an expense to | ocal governments,

t h2£02code change cycle. The building code is wu
governments plan and budget f ourpdraetterdai nTihreg ee va

S2@ercefntpropri evaer aisisamedea [tloo ¢ abtuesd nteosy shett meTratbl 2s e e
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numer ous resources available to | ocal governm
can help mitigate the cost of retraining, 1inc
by tBDBodes and Stanfaudb psoBrmemly Cotded
Sectd.olmansAppendtilke ESt at ewi de CASE Team consi det
proposed comieghcthangpeact various mar ket actors
and enforcement process and aimed to minimize
government s.

2.2.4.7 Impacts on Specific Persons

Whittee objective of any of the Statewide CASE
efficiency, the Statewide CASE Team recogni ze
proposed code change may resulThi 9 nc awdhe ndrearded
proposalxpiextreadt sepeicmpacRefearsotn®R.HBect mon e

details addressing energy equity and environm

2. 2Fbscal | mpact s

2.2.5.1 Mandates on Local Agencies or School Districts
There are no relevant mandates ttoo olusgc &klnoavd eng

2.2.5.2 Coststo Local Agencies or School Districts
There abpsttamol oc al agencies or school di strict s

2.2.5.3 Costs or Savings to Any State Agency

There abpetBsoort osaviniyngsst ate agenci es

2.2.5.4 Other Non-Discretionary Cost or Savings Imposed on Local

Agencies

There addeddnepnrreyi oonsfts toor Iscacvalngasgenci es

2.2.5.5 Costs or Savings in Federal Funding to the State
There are no costs or savings to federal fund

2. Bnergy Savings

The Statewide CASE Team gathered stakehol der

anal.yvsinge CBECC does not modela ddosltlra bbairta toino rs
formed with the UC Berkeley Center for the Bu
analysis on hot watllkeesvahil sitersi mutei emiltoxcsads.i npu
under dthendcosts and benelfntadaoift il owert dAWbdwsel o
firsttcteos$Stsat ewi deoAsmMaE&@am outreach to Bay .
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di stri(bhwtr ob®ialnedr ccoonstitfsmct @i pSaeadppesatdoy. A
summary of stakehol der engagement .

Energyndpewefits poayenhtavad t o di s pDIPospoRéd fi @em att e |
Sectd.dé6or more details addressing energy equi't

2. 3Ederayvi ngs Met hodol ogy

2.3.1.1 Key Assumptions for Energy Savings Analysis

To model the ener3P@ HaMSIiTnds nmidr, tthe ISt at ewi de
used applicable prototypes provided by the En
make use of hydronic heating. These include m
hotaend hospital

Asigni fi oantofpdhtei ecomgy fsawm mgsluced piping | ¢

Unfortunately, CBECC assumes adwapyatoccappese
pi pe | ossegsa cTohnebrienfaotrieon of CBECC model i ng and
processing was used.

CBECC was used to determine the total hourly
modeTwo bagdeplriompeoss evde rtceasnmd eloed si de of CBECC us
Excerdsed-pposte ssi ng.Ttheecshen icqauseess, al ong wi th sewv
assumptions that I mpact energyape®formance, a

Tabl® Summary of Assumptions Used in Limit HW

Equi pnieynqptcNostonden Condens AWHP, AWHP,
ané&fficie 85% TE 94% TE 2.31 °"°CC 2.54 °CC
HWS Td- ) 180 130 140 130

d T(dF) 40 25 30 25
VAV Box Standard St andard St andarod St andarod

OAT<65 ar OAT<6H65 at OAT<6&S5 ar OAT< 65 ar

operati el “hiidir buildif buildir buildin

Criteri a

occupi ¢ occupi occupi ¢ occupi ¢
a.The decisionceamdesei mg nbmi | eand na tchaen damssei taskeoi | er
proposed case was intended to bound the analysis by
e.g., smallest pipe, $makl,e erkepspuwistpivneg bion Itehe | ar gest
hurdle to beThaesicmgiey tchoantd enrosni ng boil ers cannot col

proposal

b.Air to wat erWHRGA@Btpaukrepn T(fAt ben 24 Part 6N.20QQRBTaatblle 11 (
& is the intenmwelent dd® 0F.aalnwe 1B 0

Del-T(@ad DatBhanal ysis is sensitive to the dT bec
sizing and.pLpwepgiaoagstbe HWST whea sl thsasi nt hae | o
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consequenagdvaafelrowt es gnd atrlges Thiepe®) ati onshi g
bet ween HWST and dT depekdgdebroivset gpi case VAV
coil perfodeancemddtmaj or VAV box manufacturerl
softwares.hows performance for a standard 2 row
commonly selectedaWYA¥dveo®Rraidlw) caond . This fig
that ABIOWST the stasdardbooafdR3®athe oversized
a dT of AFbodadheei B35dT is sensitive to the design
( EAT)jt.hee. temperature entering theFtgillteat ¢t he
assumeBEAT which EATawhgpi the buiadndd ng i s occ

mini mum ventilatioh (sesdheg8uaeeddede CASE Team
assumptsi drhat t heapeakncbeddturong morning warn
occupancy, when no obRrtrsoirdle Raeifre riesn cree qsuoiurrecde. n o

shows si mi lrarh eVaAV cbhoa xl pAFf whmahckesamo6B typic
mor ning .walrhmup fi gure gives the®molr ef ocronaser v at
standard ABIWSTTAi s130re conservative assumptio
anal ysi s.

Whil e st-modacadi 2s are by ,f asemd ke n eneosvée rass exzneodn

andhoghmpacotlys f(ins/smehl® fins/inaokreasest &
dTEFor si mpsl iacniatlyy,sitshiass-umwsceoet bhadeasdct berdbase

proposedheaseéat ewi dealCAS E oTueladm hoavveer sai nzael dy zaendd /
higlapacity coils ininbed@sépndededase tncreme
costs) ibwaultthdbleeen nedesnscadruyde the i ncrement al

thBtgldapeBi g@bet h show t hatc an sa cacnodnanioddhaetoe t h an
a ABT atAFA®We vadre,s idgn4o&K or liosweirndustry standa
practi cCAHMWSIT h8&@ is thesBdome dsed

2Q@5Titl e 2Dy a®PASE BeMNomtresi denti al HVIRG@ Space H¢



190 High Capacity Coils - 8" Box - 285 CFM reheat - 55 EAT - 90 LAT
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Fi gurTey pi cal VAV Box (Co»5 |IEAE) ecti ons
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20
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Pi ping LoBlse DA€ aBer kel ey Cent er ifsorwrtahpepiBiwgi lutp
maj or study on heating (hRaf twartye ThE¥&)semnet bi ©
published study, coll ected measur e g@urpea ng | o
Figdr.e This data was used to devel ops aaregr ess
function of AWSTAMBOom 130

“F

122 3z 142 152 162 172 1682 192
- Academic/lab, 2000 0.7
& 20 & 0e
=z Office, 2007 .
[=]
= b 1.5
= 15 * Office, 2006 S
"—E T‘: Academic, 1978 [ Library, 1987 0.4 j
> = &
iF * Office, 1999 s
T L Losses < 0.3
j decrease . o
:.1.:._5 o at lower Academic, 1917 02
a ' temp.

0.1
0.0 1]
50 a5 60 65 70 75 80 85 a0

Supply water temperature, “C

Fi gwBrleCBer keCRy HW Pi pi ng(wL tyseserdDal abui | di ng was
buil t)

The CBE study al so sievelrimde duandgerdv ey isfti ng bu
t hatmadidhWisy st em ohpS eatoefatt he .tOmédour s/ day for
day of )tShedeiyaddrer a hi stogramfdeamdnotnr atfi @ etr a
hours of buildingé®iisnisheo@GBEder awlya/ts mor e hou
assudher thepCBE&EYpPe exampdrege pihfeftiod ¢ ppen mo d e |
CZO08B8ssuméhe HW spetrtamesdPHer cefmttyh.e ylreeare ar e

sever al reasons for this Huskdepgnoper &her seh
of operatifmar bluohglée ngtshan they are typically
hot/ col d c onspolnmaeionntes cwohneene ur 8 . akt@mastomed Bet hat

prototype model s doscscuunpep nionyl Eer nwhoatd idonot r

not include (Meagiuomghrpdree *0t he HVAC oypsetreammedoes
as expectfealctduresmabtbnasi oni ng rciomgrodrmrsst reuctoir
or poor.Udd oir g rupmoastte lbyu,i | di nger maofe sSOgEe zones
cause the entire Hatnds ytwgtigmetro nemer aybhean | t he
most zones do not neiefd thheeatmi nRieenuinsxfamdw drijag her
necessanry nitzn®meott haetn z 6 n &beelv ydodeea leevde,n when t he
outside air Y@%®Rmpdrahaerwoubd expect the heatin
When w@wweil i ng occurs, then the aptaicwea theeda tti m go fsi
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the -ovelring ttoermpe mat ucroen doi ft itohMeeaduks pta@ ietv le @
setpoint.

R
o0
P
c:
o
T
O :
=

20

# of buildings

0% 25% 50% 75% 100%
Fraction of hours spent operating

Fi gurHi st ogram of HW System Operating Hours (r

To account for this adscwemratpaln yc amtdurn e tmoe epi |
analgsssesmes the HW system is running when CBE
whemot h of the faorlel onweitnig tchrei tbheuriiladi ng i s i n oc
outside air templeR aRourr eCZ0s3 bleadrogve 605f f i ce, thi s
system hours of o063 eanct(esothi Iflr owmenmdéd 4 ildedsl B t he
per cfernam t he CBE survey).

Boi lfefri €i Bmicéymer gy <consumpptrioocne swsaesd puwssitng t he |
performance cur v2e s2 uasnedd EbiyhriRgyERIuorss.e det er mi ne s
efficiency as a functiombmoofl erhenpanrt nlgpavadtrat
wi t hcurhwee normalized toatheD@lkoh@ddbAERTI i ci enc)
These curves were validateekskywrrRG&P/Dgwlcdrs Enm
sever al boilers using the( RGHERAEO123&aPaNMdt RGA&E
2012MHe curves are valid f erondetntsi mgn den dieme . d
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Boiler Thermal Efficiency as a function of Load Ratio

100%
90%
80% T 7,& 7&757 S 75757 x 7,5 =%
200 L _ZKH
60% il fe o -140 EWT I

50% ,/ —— 120 EWT -

s 100 EWT
40% I
30% ; 80 EWT L
i

Thermal Efficiency

——60 EWT L
—— Log. (140 EWT) L

20% -
10%

O% - T T T T T T T T T T T T T T T T T T T 1
0% 5% 10%15%20%25%30%35%40%45%50%55%60%65%70%75%80%85%90%85% 00%

Load
Fi gwrBeoi |l er Efficiency Curve

Nomi nalencomgdg =&zwomcderosi ng boiler effibasedcioas w
a survey of boiler manuf a.ctTuhres rav eorfa ¢e trho miyrpeel
condenmsoiiddefri ci eBnjcgr wamd ,t he average condensi n
efficienpgrntas 914

AWHP EffiAWHMCcegf:fi ci ency was assumed to match
Il i stleidt 1220 224 TabiWNé mMibh0Om2m efficiencies for hea

2.3.1.2 Energy Savings Methodology per Prototypical Building

The Statewi demeGAsSUlF efdeameartgy savings expected
proposed code changesqguanseVgkFiiregtwiaygsaa cdrse
calculated by fuel type. Electimsi @inteyp gdydwisreg s
and peakdceadmat Nanhur al gas saviegmsapoé& egonaengyf
Seconde Statewi deaCAhASEaileaen Ener.§ou rSeaeeir gg s
represents the total amountbofl|l dadgfwa@bhrequi
enerugyfd oms iothe pr,odsuocutricoenneme p@y ates all trans
delivery, and prhed hdStaindmg el Eanktamypvi dedabg CEC
proportional td&i GHGhleym$tsastiomisde CASEofgam cal c
termstSemwi dd SCOwitsnhgsor merl y known as Ti me Depe
enera@ysavi ngssC saai@gsal culhawued yuineg ghocost me
both electricipyoaindedabphath® QEGECuUTr layr ef act or s
projected®d6peanr Itihfee oTTh & @& fbaucntcodrrspor at e t he hi
cost of marginal generation, transmission and
capantr alkdeesed CO2 evimiresi ofi ® rsonatenem gybh 3@ d
hourlyifsat@aati€ Mian chh@ CEC St afofn VEonrekrsghyo pCo d e
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https://www.energy.ca.gov/event/workshop/2020-03/staff-workshop-2022-energy-code-compliance-metrics

CompliancanteXithlexx 2022 CEC Staff Workshop on E
Accourtoir@dd®& Buil ding Energy Efficiency Stand

ThE€EEG@WIirected the Statewideé¢ CASEeheamgyt o mpact s
specprfatcot ypi cmald etlh @ri e pdri eysgeind a | gbeuoi nhedtirniges f or
di ffeygeaf byiClhdi fmgsni a Ener gy RCpommitogsiygpre 202
buildings that the Statewide CASE T&€aml esed i
14

Tabl4 PrototypesBudi fFodrngaer gy, Demand, Cost,
| mpacts Anal ysis

Numbi(FIl oor
Prot oNg me of (SquarDescription
Stor Feegt

16t orsyt dr9y r e ssitdoernyt icaoln
Hi ghRi s e Mi 10 1250011dnit bAvgddweghiingi ze
Centr al gas .storage DH!
5-St ory Hospital pl us bz
Standard 90.1 Hospital
The prototype contains
Hospital 5 241, 5compliant envelloipghtfierag
HVAC system
recommended
possi bl e.

p
n
s , t he Al A |
using VAV

Hot el Smal | 4 42,554 story Hotel with-171% |
12 story + 1 basement |

Oof ficeLarg¢g 12 498, 5z0nes andplaeceml| omge ac-t
0. 40.

3 story office buildini
pl enum on each. 38B3oo0r . !

School Lar ¢ 2 21086(Hi gh school with WWR o0

Of fi ceMedi 3 53, 62

The Statewide CASESTCe @me eegrnyd ragayd ecdo ssb usa®i ngs
energVectricity,eadkamanmndalndga@&@d,&cts by simul atin
proposed codie Ecnhearuggyeplrgo $ ot y pi ¢ alr ublue sl edti enegfsr oanm ¢
202Re selar¥ersion of the California (BEWBIEICLI)ng En
software.

CBECC generates two modetllse bQtseerdd aornd bBesi g m paur
Proposed Design. The Stahdagdobbeprgnofeyphealn
bui |l diadge gann dulseets ed of tfheaatt urredsflI@nen qpy adbrudi get
Source kuwege@ty mi ma tncaoldpyl | an@ ZTwit { e 2e¢lgddart 6
requi r eFneearttusr e s USst each diamr dia mDdeessicgrni b €d 2i2n t he
Nonresi AA@GMREeif @r enceThManRiradposed Dediegmrs amepr ese
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https://www.energy.ca.gov/event/workshop/2020-03/staff-workshop-2022-energy-code-compliance-metrics
https://www.energy.ca.gov/event/workshop/2022-07/staff-workshop-energy-accounting-2025-building-energy-efficiency-standards
https://www.energy.ca.gov/event/workshop/2022-07/staff-workshop-energy-accounting-2025-building-energy-efficiency-standards

ge
us
Al

us
Th
co
bu

omeatsr yt he St andard Detshemnne,r gbyu tf etatt tulr sesss ohéhsaw a r
@lrescswibteeer i nputs.

though CBECC gives the ushifsumice i amiall ity twas
ed for this analysis due to the inability f
i's | imitati oni nraednedgeuractde MBEGEC héani mag andour
ol i ngr dfoialdes for Thaclstpt ewbdaep €CASEb et ed

i I di Mfgrl ceaadcsh applicabl e prototypeefionme@d cl i

pogtrocessing on this data consi st®enctt iwint h the

T a
Pr

.3, KleflssumpftoongEner gy SaviFogs efxnagnipylsei,$ osses

nction of temperature were applied whoi cbhot h
en i ntphaec tdeedmand on the boil etaddi aiontotwat ¢
rformance curves dASEHRAEedS5S®P pastkeaofcht ipe o]
tead of the CBEICE idmplautcaticaomvefs.t hese typ:
standard desigani snheéser edtfcGBygpE€t poh anat c h
2022 code requirements. Howeviema ignpmoad and
podt the cost effectiveness anal pneicesbarythi

O O W”w

noted above, the Statewi@atreC AsSeEv iTrecasm e g teiame
e meant to capture sites wusing gas heating,
mp hydronics. This droudet Iséd amaéd dtmad gfawsrgthioe
ectribBecdbhbe Statewide CASEeTleam wag iimat e ma
vings and depdnfsetcrtatviemge scso sftor -ebh wicdtptaiotey s u s i
ating hydronic system. To accompl AFNWHPhi s,

i ah4 HWSENT the standard design.

e Proposed Design was identical tfoort hteheSt an
vi sions that represent t Hlea bA fporpeosseendt sc hparnegcei Ss
ich parameters were modified and what value
d Propos&sechz2eoanhgEKeflssumptoonEnergy Savings A
scribes the changes between the baseline an

bl1® Modi fi cat iSanmsn dMa dde Eemscihg PPriott o t §ipreul at e
opo€ede Change

Par
CI|m Object Standard Proposed

Hi ghRi se | Boiorer AVHWST G: &8B: &4 G& EJ@F?;O
Hospital AIIBO|Ier CHWST G: 18IBAF14 G & E:
Hot el Sma Al |l Boil er c¢cHWSTG: 18BAF14 G & E
Of ficeLa AlIl Boiler c¢cHWSTG: 18BAF14 G & E
Of fi ceMe Al I/ Boil er c¢cHWSTG: 18BAF14 G & E
SchoolLa AlIl Boiler c¢cHWSTG: 18BAF14 G & E
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CBECCaulcawkses-bei |l dingoesempvproaevery hour of the
measur ed rhno ukrisl opweart Wy eamd (kWhv Mhrepens/ yeat hén
appltih@® 2I5SC hour Ityc alaccl I®&tse nerigkyi luos eBr i t i sh th
uni ts peryyeaoin(ekrdgtyu /f act orSso utroc ec dlsceulgayt & i | o
British ther m&kiBtywdentdshparl ye&8HG(emi ssions fac
annual e BHSGsimentsri ¢ tons oEmcasd@umisd@M®&nddre
Atonnesg( CORET gr rlCioanmik rsesri Y BECC2al so gkt er at es
savings valuegO@2pfracssuagretd viai2 a26BYWd amemi nal dol
CBECZl sal cudmn sl peak el emetsucietyi demahdwatt

Thenergy impacts of t heaoparoy olsy dc Icidimiet &€ hanmge.
St atewide CASE Team si mul ated t he aennde ragpyp |iinepda
the clziomat s p&SCiI hbar Ilwhefnacctaolrcsul ati ng energy art
i mpact s.

Peunt energy impacts for nonresidenti al buil d
foddmnual en@h@yl peak idnpracd each bpridtdathygp ever e
transl aitnepdacitnst oper squabyy tfloeo tdobdyqirdheayrodl iy p g
buil@hng. step all ows for an easdiefrf eroemptarh wsiolnc
types and enables a calculatcomsobfusctiade wi adree
t hapubbkiisbheerdmsSl oér area by building type.

2.3.1.3 Statewide Energy Savings Methodology

Thpeunit energy impacts were extrapof atewdi de
constructibohat@EGeast desd.atTehme de constructi on
esti mate new acdodnisthimobnost d oin@Cu6he first year t ha
2025 tl e 24, Part 6 r elqlueayl sme rtss & ama doeft 1t hoetf & le c t
existing buikbD@8migched otkatienwi de CASE Team used
savings from bu(iCidionrg ial tEenreatgiyo ncdhmemi ssi on 202
constructi on fcoonesctarsate wirooavn édtersudcitnidonnesx i st i ng

buil di hgbgtobakl!l di ng typesarmnsdooMni mant eA pzpcemedi x A

For thisamégamarso,Ni@hetcelechaseldoi ne tdoe spirgopnpposed
framewor k Wwhiss umeadrhse tnteaatsur e was separately a
systems that wanael aigad obaialter heaTheputg@shydro
gas analysnatuestul garsmg) .eavi ngs-taddctthrd cel ec
analysis results in €elloecsuie (hat.iompeadb) ssawve
counted, the constardy awtsiteerd ftor eeacaotunwad or t he
buil dings wusing alcecthreiad iwng.. Jgase Sdratewi de CA
that the fractioataf ewoludledt rbiec cbounislidsitnegnst wi t h
| ocal jurisdicti omresl etchtarti ch arveea cahd ocpotdeeds .a | |
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endirxskents additional i nformation about th
d to calculate statewide energy i mpacts.

2. 3P@&Unit Ener gyRelsmpdasct s

Energgviamgpeak demarucpewmashnd by cl iama&te zone
presenTall@& hr oluggth2 2Savi ngs are presented for n
andddi tTihoen spreirt enerfggygamesmamgoumtatfudral | y occul
mar ket adopti on oRewminplsawmicregs aftcers t he fir st
rangedm@®. KWhy[{using the elaenct.r?iz. ®W@fel i ne)
(using the depebdsegyi mpdn cli mate zone. Deman:
are expected toOo.fMkawgd. K&t wekehg el ectric basel
dependitrhgeg acrziomat e
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Tablé First Year Nat ur aPe 8pusa rSeedoviotogtsWa(tkeBt WSjupply Temperature Lin

Prototype Cz1| CZ2| CZ3| CZ4| CZ5| CZ6| CZ7| CZ8| CZ9|CZ210CZ211CZ212CZ13CZ214CZ15CZ16
Highrisemi 21.¢ 1.2 1.¢ 1.(1.2 0.¢ 0.¢ 0.¢ 0.7 0.7 0.¢1.C¢C0.¢ 0.¢0.¢ 1.:
Hospital g8.¢ 8. 2 7v.¢« 7. ¢ 7.« 7.1 7. 7. 7. 7.2 7.7 7.8 7.4 7.8 6.8 7.1
Hotelsmall 3.7 2.¢2.¢2.¢ 2.¢ 1.7 1.% 1. 1.7 1.7 2.7 2.8 1.¢2.70.¢ 3.(
officelarg 4.¢« 3.7 3.¢ 2.¢ 3.2 1.¢ 1.7 1.¢ 1.7 1.7 2.¢ 2.7 2.7 2.¢ 1.0 3.:¢
of ficemedi 4.t 3.7 3.0¢ 2.¢& 3. 1.¢ 1.¢% 1.¢ 1.¢ 1.¢ 2.7 2.¢ 2.2 2.7 1.0 4.(

Tabl® First Year Source Pe&ggwar SaMMoongWat( &«Bta8gpply TemBasal une ) L
0
r

Prototype Cz1 CZ2 CZ3 ) CZ4 CZ5 CZ6 CZ7 CZ8 CZ9/CZ10CCZ11CZ7212CZ13CZ14CZ1:5CZ1¢
Highrisemi 1.¢ 1. 1.2 0.¢ 1.7 0.¢ 0.7 0.¢ 0.¢ 0.¢ 0.¢ 0.¢ 0.7 0.¢ 0.0 1.7:
Hospital 7. 7.+« 7.7 7.1 7.z 6.4 6.3 6.5 6.406.°7.07.06.76.% 6.1 6.:¢
Hotelsmall 3.¢ 2.¢ 2.¢ 2.¢ 2.¢ 21.% 1.¢ 1.% 1. 1.t 1.¢ 2.2 1.7 1.¢ 0.¢ 2.7
officelarg 4. 2. ¢ 3. 2.7 2.¢ 1.7 1.% 1.« 1.¢ 1.¢ 2.¢ 2.¢ 1.¢ 2.3 0.¢ 3. ¢
Officemedi 4.(C 2.¢ 3. 2.¢% 2.¢1.% 1. 1.2 1.¢ 1.¢ 2.8 2.8 2.02.¢ 0.¢ 3.¢

Tabl@FirstLS&arergy S&vimhgrs $qOadHodVaReaot Supply TempGasatBiaselLii md)t

Prototype CZ1| CZ2| CZ3| CZ4| CZ5 CZ6| CZ7| CZ8| CZ9|CZ10CZ11CZ212CZ213CZ14CZ15CZ7Z1¢6
Highrisemi 0.¢ 0.¢ 0.7 0.¢ 0.7 0.% 0.¢40.%0.¢«0.¢« 0.% 0.¢ 0.% 0.5 0.2 0.7
Hospital 4. ¢ 4.¢« 4.7 4.2 4.0 3.¢ 3.¢ 3.¢ 3.¢3.¢C 4.7 4.7 4.04.063.7 3.¢
Hotelsmall 2.(¢ 1.¢ 1.¢ 1.% 1.¢ 0.¢ 0.¢0.¢O0.¢ 1.¢1.2 1.¢ 1.7 1.2 0.°% 1.7
officelarg 2.¢ 1.¢ 1.¢ 1.7 212.7 1.7 0.¢0.¢1.¢1.¢12.% 212.% 1.2 1.5 0.¢ 2.:
officemedi 2.¢ 1.¢ 1.¢ 1.¢ 1.7 0.¢ 0.¢0.¢ 0.¢0.¢ 21.¢ 212.¢ 1.3 1.¢ 0.¢ 2.:¢

Table First Year EIl(kWh) cRhdry Sipva@tngWadtoonr Supply Temperature Li mi

Prototype Cz1 CZ2 CZ3 Cz4 CZ5 CZ6| CZ7 CZ8 CZ9 CZ10CZ11CZ12CZ13CZ14CZ1ECZ16¢€
Highrisemi O0.CO0.CO0O.CO.CO.CO0.CO0.CO0.CO0.CO0.CO.CO0.CO0.CO0.CO0.06©0.c
Hospital 6. 0.¢<0.¢0.¢0.30.30.¢0.90.¢0.90.0.0.30.¢0.90.:7:
Hotelsmall 0.7 O.CO0O.CO.CO.CO.CO.CO0O.CO.CO0.CO.CO0.CO0.CO0.CoO0.¢0¢6©o0.:
officelarg 0. 0.7 0.2 0.7 0.2 0.C0.C0.C0.CO0.CO0.¢CO0.C0.CO0.Co0.0¢60
Of ficemedi O 0. 6.¢0.¢c0.¢0.¢0.C0.C0.CO0.C0.C0.CcO0.C0.CcC0.0¢0o0
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Tab?2@ First Year Peak Demand RedWHoti WateW) SBepl $q T@Hipeedtardituc eB adg ¢

Prototype CZzZl1| Cz2| CZ3| Cz4| CZ5 CzZ6|, CZ7r CZ8| CZ9/CzZzi1(0CZzZ11CZzZ12CZz13CZ14CZ1ECZ1¢6
Hi ghrisemi 0.0 0.00.00.00.00.00.00.00.00.00.00.00.0/0.00.00.0
Hospital 0.0 0.00.00.00.00.00.00.00.00.00.00.00.00.00.00.0
Hot el small 0.0 0.0 0.0 0.00.00.00.00.00.00.00.00.00.00.00.00.0
of ficelarg0.00.00.00.00.00.00.00.00.00.00.00.00.00.00.00.0
OoOf ficemedi 0.0/ 0.0 0.00.00.00.00.00.00.00.00.00.00.00.00.00.0
Tab2® First Year Source Pe&ggwar SaMMoongWat( &«Bta8gpply Temperature LI
Prototype CZl| CZzZ2| CZ3| CzZ4| CZ CZ6, CZ7 CZ8|) CZ9/CZi1(0CZzZ11CZ12CZzZ13CZ14CZzZ1ECZ1¢6
Hi ghri semi0.0{(0.0(0.0'0.0¢t0.0(0.0«0.0«<0.0«0.0«0.0:0.0t0.0(0.0!'0.010.0/0.0
Hospit al 0.8{(0.8!0.80.7¢(0.7t0.6!'0.6i0.6¢0.6(0.6'0.710.7{0.7«<0.7 0.6/0. 7|
Hot el smal l 0.2:0.2(0.1¢t0.212¢0.212¢0.212/0.1;0.1/0.1/0.1/0.12¢0.12¢0.12(0.2{0.01/0. 2
of ficelarg0.2(0.2¢«0.2/0.2«0.2:0.1:0.2!0.12/0.212{0.12«0.2:0.2:0.1¢0.2:0.0/0. 3|
of ficemedi 0.3/0.2!0.2/0.2!0.2/0.1/!0.1!0.12/0.12{0.12:0.2!0.2«0.2(0.2!0.110. 3

Tab22FirstLS&arer gy S&WemrgsSquadhkotFowdt er Supply T(eBdpesatartiua eBadsds ani it
Prototype Cz1 CzZ2 CZ3 Cz4| CZ5 CzZ6 CZzZ7| CZ8 CZ9 CzZ1CCZz11CZ12CZ13CZ14CZ1ECZ1¢6

Highrisemi0.2¢0.2:0.2:0.1270.2(t0.2!/!0.2:0.2¢(0.12!0.1!0.1!0.1(t0.121240.2:/0.0 0.2
Hospital 2.512.4/2.3/2.2{2.21.9(1.9!/1.9¢1.9!1.9¢2.1]2.2!2.0¢1.9!1.82.0
Hot el smallO.7:0.50.5«0.5(0.5!0.2(0.3(0.270.3(0.3(0.4:0.4'0.3(0.4:0.1.0.¢86
of ficelarg0.7!0.6'0.6:0.6(0.6:0.3(0.3:0.3(t0.3:0.3:0.5(0.5«0.4«0.5(0.21(0. 8
of ficemedi 0.9(0.60.5i0.570.5(0.270.3(0.2(0.3(0.2'0.5/0.5(0.4(0.5'0.1/0. 8
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2.@0st ConsHif fecti veness

2. 4Eder gy Cost Savings Met hodol ogy

Energy cost savings wer el ScC lhcouulraltye ditabcgt oarpsp I g v
savings estimates that were derived 2s3nh the
LSC hourlayref aotronenet redl c elnatrcgpys a v itnigast
accountteeafromadti eof el ectrgasdenacaandomuat,wfalt he vy
along with how costs arteh ee xppeercitoeddl otfot hchhaal nggaes so,
the period of 3&mnedryss.i s used i s

The CEC requested enetrhgeyy &c@orsti cdvomhganalvesi s |
2026 present value dollars (2026 PV$) and nom
analysis uses energy cost vattufesctinvefess PVS$i |
2026 PV$ are pres3echft eedhiisn rSepcotriton CEC uses res

dollars to complete the Economic and Fiscal I
entire package of proposd@&gppenapmrgesGt me sEyst e 24
savimgsults i n nominal dol | ar s.

2. 4E”Rer gy Cost Savings Resul ts

Peumnit energyfooshewhyi mygialsdairdndg dt@ mbanlst,er at i ons
t hat ar eovreeraltylmeerd3 @ eri od of anad3y&ipr @acentpr\wesl
do!l (2026 i M\aHLR2 2 hr oughd &

TheSC hour lnyetfhaocdtoolrosgy al |l ows peak el ectricity
than el ectricitypesaakvipregs oddusr.i nDg srcouns s dt hteo pe ak

the code change (e.g., what percentage of the
Any time code changes i mpact cost, there is p
certain popRelfeetri Ro$6dre chdroen det ai |l s addressing
environmental justice.

The Statewide CASE Team i s presenting the ele
togetmab2® hr oluggdd @ or si mplicity. Hwonweawser , t he
saivngags e sepadadeprenwhi ch type of fusdadere bui l
heating. Any row with ANAO indicates that the
construction forecast over the period of anal
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Tab?2820BPVLSCost SalQvienrgksdar Tab2420@PVLSGavi Oger-Yaar Period c

Period of T Rernl SguaiNeWwWoOt Anal yiies SqguairMeWoomtstruction an.

Construction a@ahRdghARdeeMiome®dUseAddi tiHonsspiitHolt Water Supply Temp

Water Supply TempGasatBaselLiima) Li miGas Baseline)

crim TS 3eASE roiawes | SYEASC S@edist roianea

Zone Savi Savig GC>3Gavii Zone Savi | Savi LSGavi
(2026 (2026 (2T2ZE (2026 (2026 (2B2E

1 0. ( 0. ¢ 0. ¢ 1 0. ( 4. ¢ 4. ¢

2 0. ( 0. ¢ 0. ¢ 2 0. ( 4. ¢ 4. ¢

3 0. ( 0.7 0. 7 3 0. ( 4. 2 4 . 2

4 0. ( 0. ¢ 0. ¢ 4 0. ( 4. 2 4. 2

5 0. ( 0. 7 0.7 5 0. ( 4. 3 4. :

6 0. ( 0.°¢ 0.°¢ 6 0. ( 3. ¢ 3. ¢

7 0. ( 0. ¢ 0. ¢ 7 0. ( 3. ¢ 3. ¢

8 0. ( 0. : 0. : 8 0. ( 3. ¢ 3. ¢

9 0. ( 0. ¢ 0. ¢ 9 0. ( 3. ¢ 3. ¢

10 0. ( 0. ¢ 0. ¢ 10 0. ( 3. ¢ 3. ¢

11 0. ( 0. ¢t 0. ¢ 11 0. ( 4. 2 4. 2

12 0. ( 0. ¢ 0. ¢ 12 0. ( 4. 2 4. 2

13 0. ( 0.°¢ 0.°¢ 13 0. ( 4. ( 4. (

14 0. ( 0. ¢t 0. ¢t 14 0. ( 4. ( 4. (

15 0. ( 0. ¢ 0. ¢ 15 0. ( 3.1 3.1

16 0. ( 0. 7 0. 7 16 0. ( 3. ¢ 3. ¢

aANAO refers to the fact that the CEC forecasts 0 square feet of

construction activity in this c¢climate zone for this building type in 2026.
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Tab?2820@PVLSGavi Oger-Yaar

Anal yidies

PeriodTab?2e202PVLSGavi Oger-Yaear

Per i

od ¢

SquaiMewoOBGonstructi onAnaldyiPieSquarei Newt Construction &

Addi titntsel ShHalt]l Wat er Supply

Li mMiGas Baseline)

crim CTPASC SIS toiaves
Zone Savi Savi |

(2026 (2026 (2026

1 0. ( 2. ( 2. (
2 0. ( 1. ¢ 1. ¢
3 0. ( 1. ¢ 1. ¢
4 0. ( 1. ¢ 1. ¢
5 0. ( 1. ¢ 1. ¢
6 0. ( 0. ¢ 0. ¢
7 0. ( 0. ¢ 0. ¢
8 0. ( 0. ¢ 0. ¢
9 0. ( 0. ¢ 0. ¢
10 0. ( 1. ( 1. (
11 0. ( 1. ¢ 1. ¢
12 0. ( 1. ¢ 1. ¢
13 0. ( 1. 1.
14 0. ( 1. ¢ 1. ¢
15 0. ( 0. ¢ 0. ¢
16 0. ( 1.7 1.7

TAthget eEQofofsiec eiLhatgeWat er Supply
Li mMiGas Baseline)
i CTRERE et roiawes
Zone Savi | Savi LoEawy]
(2026 (2026 (2B2E
1 N A N A N A
2 N A N A N A
S 0. ( 1. ¢ 1. ¢
4 0. ( . .
5 N A N A N A
6 0. ( 1.7 1.1
7 0. ( 0. ¢ 0. ¢
8 0. ( 0. ¢ 0. ¢
9 0. ( 1. ( 1. (
10 0. ( 1. ( 1. (
11 0. ( 1. ¢ 1. ¢
12 0. ( 1.°¢ 1.°¢
13 N A N A N A
14 0. ( 1. ¢ 1. ¢
15 0. ( 0. ¢ 0. ¢
16 0. ( 2. 7 2. 7
2Q@5Title 2Hr a®PASE BeMNomtresi denti al HVA6

Ter
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Tab?2220@PVLSGSGavi

Vger-Yaar

PeriodTab?2@& DBPYLSGSGavi Oger-Yaar

Period

C
c

Anal yiies SquarirMewoOCGonstructi onAnaldyiPies SquaiNewoBGodnstruction
Addi ti@fnfsi c e MeHdotumwWat er Supply Addi tiAlnlstPr gipHeost Wat er Supply
Temperatu(6&aki Blasel i ne) Temperatuf(Gaki Blasel i ne)
com YA 3TeASC roiawes [ 3WeAS( s@gednsd roiawes
Zone Savi Savi | S Zone Savi Savi i LoBayl

(2026 (2026 (2T2ZE (2026 (2026 (2026
1 0. ( 2. ¢ 2. ¢ 1 0. ( 2. ¢ 2. 3
2 0. ( 1. ¢ 1.¢ 2 0. ( 1. ¢ 1. ¢
3 0. ( 1. ¢ 1. ¢ 3 0. ( 1. ¢ 1. ¢
4 0. ( 1. ¢ 1. ¢ 4 0.« 1. 7 1. 7
5 0. ¢ 1.7 1.7 5 0. ( 1. ¢ 1. ¢
6 0. ( 0. ¢ 0. ¢ 6 0.« 1. ( 1. (
7 0. ( 0. ¢ 0. ¢ 7 0.« 1. 7 1. 1
8 0. ( 0. ¢ 0. ¢ 8 0. ( 0. ¢ 0. ¢
9 0.« 0. ¢ 0. ¢ 9 0. ( 1. ( 1. (
10 0. ¢( 0. ¢ 0. ¢ 10 0. ( 1. ¢ 1. ¢
i 0.« 1. ¢ 1. ¢ 11 0. ( 1. ¢ 1. ¢
12 0. ¢ 1. ¢ 1. ¢ 12 0. ( 1. ¢ 1. ¢
13 0. ( 1. : 1. : 13 0. ( 1. 1 1. 2
14 0. ( 1.¢ 1.¢ 14 0. ( 1.°¢ 1.°¢
15 0. ( 0. ¢ 0. ¢ 15 0. ( 1. 1 1. 7
16 0. ( 2. 2. 16 0. ( 1. ¢ 1. ¢
BANAO refers to the fact that the CEC forecast 0 square feet of
construction actziomietty in this climate
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Tab?2eo@PVLSGavi Oger-Yaar
Anal yiies Squar k| ttremdati ons

PeriodTabBe20@PVLSGavi Oger-Y8aQr Period ¢
Anal yiies Squart Rl FeopdatHosmpsit al

Hi ghRi seMiiHedUWater Supply Temdetr awa8woneply Temper(aGauss eBaseliitne)
Li mMiGas Baseline) 30Ye alrS ( 3evears( L . .y.oa
30YealrS( 3evears( L . . neoa Clim El ect Natur a LSGavi
Clim El ect Natur a LsSGavi | Zone Savi | Savi (2026
Zone Savi Savi | (2026 (2026
(2026 (2026 (2026 1 0. ¢ 4. ¢ 4. ¢
1 0. ( 0. ¢ 0. ¢ 2 0. ( 4. 4.
2 0. ( 0. ¢ 0. ¢ 3 0. ( 4. 4. ¢
3 0. ¢ 0.7 0. 4 0. ( 4. ¢ 4. ¢
4 0. ( 0. ¢ 0. ¢ 5 0. ( 4. : 4. %
5 NA NA N A 6 0. ( 3. ¢ 3. ¢
6 0. ( 0.¢ 0. ¢ 7 0. ( 3. ¢ 3. ¢
7 0. ¢ 0. ¢ 0. ¢ 8 0. ( 3. ¢ 3. ¢
8 0.« 0. < 0. < 9 0. ( 3. ¢ 3. ¢
9 0. ¢ 0. ¢ 0. ¢ 10 0. ( 3. ¢ 3. ¢
10 0. ¢ 0. 4 0. ¢ 11 0. ( 4. : 4. :
11 0. ( 0. ¢ 0.¢ 12 0. ( 4. 4. :
12 0. ( 0. ¢ 0. ¢ 13 0. ( 4. ( 4. (
13 0. ( 0.:¢ 0.:¢ 14 0. ( 4. ( 4. (
14 0. ( 0. ¢t 0. ¢t 15 0. ( 3. 7] 3.7
15 0. ( 0.: 0.: 16 0. ( 3. ¢ 3. ¢
16 0. ( 0.7 0.7
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TabBe20@PVLSGavi Oger-Yaar

PeriodTabB82202PVLSGavi Oger-Yaear

Per i

od

C

Anal yiies Squai kgl FemaitHodred Smal |Anal yiPies SquarkRl FeonaiOi bnselLar ge
Hot Water Supply T(eGgse rBasuealei neHmi t Wat er Supply T(eGeserBasualei nd)n
Clim 3G|)_:Y|eealgr?( 3N9;(te3er_Sa( IT_cgt(Saa-h\(leiﬁ Clim 32{Ieealzzr?( 3Ng;(teSer_Sa( IT_oSt(Saa-h\(/eig
Zone Savi Savi | Zone Savi | Savi
(2026 (2026 (zoze (2026 (2026 {2020
1 0. ( 2. ( 2. ( 1 0. ( 2. ¢ 2. ¢
2 0. ( 1. ¢ 1. ¢ 2 0. ( 1. ¢ 1. ¢
3 0. ( 1. ¢ 1. ¢ 8 0. ( 1. ¢ 1. ¢
4 0. ( 1. ¢ 1. ¢ 4 0. ( 1.7 1.7
5 0. ( 1. ¢ 1. ¢ 5 0. ( 1.7 1.7
6 0. ( 0. ¢ 0. ¢ 6 0. ( 1.1 1.1
7 0. ( 0. ¢ 0. ¢ 7 0. ( 0. ¢ 0. ¢
8 0. ( 0. ¢ 0. ¢ 8 0. ( 0. ¢ 0. ¢
9 0. ( 0. ¢ 0. ¢ 9 0. ( 1. ( 1. (
10 0. ( 1. ( 1. ( 10 0. ( 1. ( 1. ¢(
11 0. ( 1. ¢ 1. ¢ 11 0. ( 1. ¢ 1. §
12 0. ( 1. ¢ 1. ¢ 12 0. ( 1. ¢ 1. ¢
13 0. ( 1. ¢ 1. 13 0. ( 1. 7 1.7
14 0. ( 1. ¢ 1. ¢ 14 0. ( 1. ¢ 1. ¢
15 0. ( 0. ¢ 0. ¢ 15 0. ( 0. ¢ 0. ¢
16 0. ( 1.7 1.7 16 0. ( 2.2 2.2
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TabBa820&@PVLSCost

SaQvienrgsd ar

TabB84 DBP¥LSGavi ©Oger-Yaar

Per i

od

C

Period of T Renl Sguai Al Femdaiti ons Anal yiPies Squai gkl rfemomdtAildns

Of fi ceMeHotumWat er Supply TemperPatourod YipiemiWat er Supply T(e@Ggpser at L

(Gas Baseline) Baseline)

. 3e|)_:Y|eeaLCr?< 3N9;(te3ersa< Totales o 3@|>EYIeeaLCr?( 3N9gteSL:sa( - aWe_g
Zone Savi Savi | LSEavi Zone Savi Savi | LESavi

(2026 (2026 (zvzs (2026 (2026 (2026
1 0. ( 2. ¢ 2. ¢ 1 0. ( 2. ¢ 2. ¢
2 0. ( 1. ¢ 1.5¢ 2 0. ( 2. ( 2. (
3 0. ¢ 1. ¢ 1.5¢ 3 0. ( 1. 7 1.1
4 0. ( 1. ¢ 1. ¢ 4 0. ( 1. 7 1.7
5 0. ( 1. 1 1. 5 0. ( 2. ( 2. (
6 0. ( 0. ¢ 0. ¢ 6 0. ( 1.7 1. 1]
7 0. ( 0. ¢ 0. ¢ 7 0. ( 1. 7 1. 1
8 0. ( 0. ¢ 0. ¢ 8 0. ( 1. ( 1. (
9 0. ¢ 0. ¢ 0. ¢ 9 0. ( 1. 1 1. 1
10 0. ( 0. ¢ 0. ¢ 10 0. ( 1.7 1. 1
11 0. ( 1. 4 1. ¢ 11 0. ( 1. ¢ 1. ¢
12 0. ( 1. ¢ 1. ¢ 12 0. ( 1. 7 1. 7
13 0. ( 1. : 1. : 13 0. ( 1. ¢ 1. ¢
14 0. ( 1. ¢ 1. ¢ 14 0. ( 1. ¢ 1. ¢
15 0. ( 0. ¢ 0. ¢ 15 0. ( 0. ¢ 0. ¢
16 0. ( 2. ¢ 2.1 16 0. ( 1. ¢ 1. ¢
2Q@5Titl e 2Dr a®PASE ReoMNomtresi denti al HVIAGC Space



TabB83B820&@PVLSCost
od of i Reanmal $guasiMeWwWooOt

Per i

SaQvienrgsd ar

Anal yidies

Construction anRdgARdseeMimedUseAddi tikospiiHalt Water
Water Supply TempEelradturriec LBamd @lLiimé&E) ecBasel i ne)

_ 30YealrS( 36YearS( Tot adye3 _ 36YearS( 3 0YealrS(
Clim EIecF\ Natur a LSGavi .l Clim EIecF Natur a
Zone Savi I Savi | Zone Savi | Savi I

(2026 (2026 (2T2ZE (2026 (2026

1 028 00C 02 & 1 2. ¢ 0. (

2 021 00C 021 2 2. ¢ 0. (

3 022 00C 022 3 2.3 0. (

4 017 00C 017 4 2.z 0. (

5 02C 00C 02C 5 2. 0. (

6 013 00C 0132 6 1. ¢ 0. (

7 011 00C 011 7 1. ¢ 0. (

8 01C 00C 01C 8 1. ¢ 0. (

9 011 00C 011 9 1. ¢ 0. (

10 011 00C 011 10 1. ¢ 0. (
11 016¢5 00C 01¢ 11 2. 0. (
12 01¢€ 00C 01¢€ 12 2. 0. (
13 0114 00C 014 13 2. ( 0. (
14 015 00C 01¢ 14 1. ¢ 0. 0
ig 007 00C 007 15 1. ¢ 0. (
16 022 00C 022 16 2. ( 0. (
aANAO refers to the fact that the CEC forecasts 0 square feet
construction activity in this climate zone for this building

2Q@5Titl e

TabBeé20@PVLSGavi ©Oger-Yaar
SquarirMeWootstruction an:

Period ¢

Supply Temp

Tot adYe 3
LSGavi i

(2026

of
type
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TabBB20@PVLSGavi

Vger-Yaar

Anal yiies SquaiMewoOBGonstructi onAnalyiPies
Addi titntsel ShHalt]l Wat er Supply
Li mMEtecBaseline)
i STRERE %eds roiawes
Zone Savi Savi |
(2026 (2026 (2T2ZE
1 071 0. 0 0. 7
2 057 0. ( 0.°¢
3 051 0. ( 0. ¢
4 05C 0. ( 0. 5
5 05 2 0. ( 0. ¢
6 028 00C 02 &
7 03C 00C 03C
8 027 00C 027
9 03C 00C 03C
10 03C 0. ( 0. ¢
11 044 0. ( 0. ¢
12 047 0. ( 0. ¢
13 038 0. ( 0.
14 04 3 0. ( 0. ¢
15 018 00C 01 &
16 06 2 0. ( 0. ¢

PeriodTabB@&20&PVLSGavi Oger-Yaar
SquardMeWwWoOBGonstruction a

Per i

TAthget eEQofofsiec eiLhatgeWat er Supply
Li MEtecBaseline)
cim CTERE e roiawes
Zone Savi | Savi Loay]
(2026 (2026 202
1 N A N A N A
2 N A N A N A
3 06 2 0. ( 0. ¢
4 06 C 0. ( 0. ¢
5 N A N A N A
6 03C 0. ( 0. ¢
7 032 00C 032
8 03C 00C 03C
9 032 0. ( 0. ¢
10 0314 0. ( 0. ¢
11 05 € 0. ( 0.°¢
12 051 0. ( 0.°¢
13 N A N A N A
14 05 € 0. ( 0. 5
i5 02C 00C 02C
16 08 2 0. ( 0. ¢
2Q@5Title 2Dy a®PASE BeMNomtresi denti al HVAQ

od ¢
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TabB8eo@PVLSGavi Oger-Ydadr PeriodTabdée DL SSCavi oger-Yaar Peri od c
Anal yiies SquarirMewoOCGonstructi onArnaldyiPies SquaiNMewWoOBGodnstruction 8

Addi ti@fnfsi c e MeHdotumwWwat er Supply Addi tiAlnls Pr oitthaty pwWast er Suppl y
Temper at u(Ed elciBmaiste!l i ne) Temper at u(Ed elciBraiste!l i ne)

. 3??;%?( i?fsgic Totales o 3??:%?( i?fsgi( TotaWeg
Zone Savi Savi | LSEavi Zone Savi Savi | LSGavis
(2026 (2026 (2026 (2026 (2026 (2026
1 09C 0. ( 0. ¢ 1 1. ( 0. ( 1. (
2 06 7 0. ( 0. ¢ 2 0. ¢ 0. ( 0. ¢
3 05 8 0. ( 0.¢ 3 0. 1 0. ( 0. 7
4 057 0. ( 0. ¢ 4 0. ¢ 0. ( 0. ¢
5 05 € 0. ( 0.°¢ 5 0. ] 0. ( 0. 1
6 027 00C 027 6 0. ¢ 0. ( 0.1
7 030C 00C 03C 7 0. ¢ 0. ( 0. ¢
8 02¢€ 00C 02¢€ 8 0. ¢ 0. ( 0. ¢
9 03C 00C¢C 03C 9 0. ¢ 0. ( 0. ¢
10 02¢ 00C 02¢ 10 0. ¢ 0. ( 0.c¢
11 057 0. ( 0. ¢ 11 0.°¢ 0. ( 0. ¢
12 05¢€ 0. ( 0. ¢ 12 0. ¢ 0. ( 0. ¢
13 04¢€ 0. ( 0. ¢ 13 0.°¢ 0. ( 0.°¢
14 057 0. ( 0. ¢ 14 0. ¢ 0. ( 0. ¢
15 01¢ 00C 01¢ 15 0. ¢ 0. ( 0. ¢
16 08 6 0. ( 0. ¢ 16 0. ¢ 0. ( 0. ¢

2Q@5Titl e 2Dr a®PASE ReoMNomtresi denti al HVIAB Space



Tab4e20@2PVLSGavi Oger-Y8d8aQr PeriodTabd2202PVLSGavi Oged¥year Peri od c
Anal yiies Squai kRl Fremditi ons Anal yiies Squart Rl FeopdatHosmpsit al

Hi ghRi seMiiHedUWater Supply TemHdetr aWatrer Supply TEMpeBas @lriendé) n
Li mMmEt ecBaseline) 30Yealrs 3evearSC o . .roa
Clim 3GI)-ZYIeeaI;:r?( SNQ;(teL?erSa( e a-IYe_a CZIoInme EIS:\(/:itl Na;:vria LeEayi
Zone Savi ey | co@avid (2026 (2026 (ZOZE
(2026 (2026 Labee 1 2. ¢ 0. ( 2.
1 02 & 00C 02 & 2 2 0. ( 2.4
2 021 00C 021 3 2. ¢ 0. ( 2. ¢
3 022 00C 022 4 2. - 0. ( 2. 1
4 017 00C 017 5 2. : 0. ( 2. 1
5 NA N A N A 6 1. ¢ 0. ( 1. ¢
6 013 00C 0132 7 1. ¢ 0. ( 1. ¢
7 011 00C 011 8 1. ¢ 0. ( 1. 9
8 01C 00C 01C 9 1. ¢ 0. ( 1. ¢
9 011 00C 011 10 1. ¢ 0. ( 1. ¢
10 011 00C 011 11 2 0. ( 2 1
11 01¢= 00C 01¢ 12 2. . 0. ( 2. .
12 01E€ 00C 01E€ 13 2. ( 0. ( 2. (
13 014 00C 014 14 1. ¢ 0. 0 1. ¢
14 015: 00C 01¢ 15 1. ¢ 0. ( 1. ¢
15 007 00C 007 16 2 ( 0. ( 2
16 022 00C 022
2Q@5Title 2Dy a®PASE BeMNomtresi denti al HVIA@ Space



Tab428208PVLSGavi

Vger-Yaar

PeriodTab44202PVLSGavi Oger-Yaear

Per i

od

C

Anal yiies Squai kgl FemaitHodred Smal |Anal yiPies SquarkRl FeonaiOi bnselLar ge
Hot Water Supply TEMpeBaterieneHmit Water Supply TEMpeBas @lriendé) n
Clim 3?f;g?( i?fjgif -[%gﬁ%?ﬁ Clim 3?f:f?( i?fjﬂi; -[%Ez%?g
Zone Savi Savi | Zone Savi | Savi
(2026 (2026 L 2OZE (2026 (2026 {2020
1 071 0. 0 0.7 1 07 ¢ 0. ( 0. 1
2 057 0. ( 0. ¢ 2 06 7 0. ( 0. ¢
3 051 0. ( 0. ¢ 8 06 2 0. ( 0. ¢
4 05¢C 0. ( 0. 5 4 06 C 0. ( 0. ¢
5 052 0. ( 0. ¢ 5 061 0. ( 0. ¢
6 028 00C 02 & 6 03C 0. ( 0. 3
7 03C 00C 03C 7 032 00¢C 032
8 027 00C 027 8 03C 00¢( 03¢0
9 030 00C 03C 9 032 0. ( 0. 1
10 03C 0. ( 0. ¢ 10 034 0. ( 0.1
11 044 0. ( 0. ¢ 11 05 € 0. ( 0. ¢
12 047 0. ( 0. ¢ 12 051 0. ( 0. ¢
13 038 0. ( 0. 13 04 14 0. ( 0. ¢
14 04 3 0. ( 0. ¢ 14 05 € 0. ( 0. 5
15 018 00C 01 & 15 02C 00¢C 02¢(
16 06 2 0. ( 0. ¢ 16 08 2 0. ( 0. ¢
2@5Title 2Dy a®ASE RSNomtr esidenti al
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Tab4B20@PVLSGavi Oger-Yaar

Anal yiies Squar k| ttremdati ons

Of fi ce MeHotumWat erTeSmpeprl ayt ur e

(El ecBaseline)
crim CTPASC SIS toiaves
Zone Savi Savi |
(2026 (2026 (2026
1 0. ¢ 0. ( 0. ¢
2 0. ¢ 0. ( 0. ¢
3 0. ¢ 0. ( 0. ¢
4 0. ¢ 0. ( 0. ¢
5 0. ¢ 0. ( 0. ¢
6 0.~ 0. ( 0. ¢
7 0. 3 0. ( 0. 3
8 0. ¢ 0. ( 0. ¢
9 0. 3 0. ( 0. 3
10 0. 2 0. ( 0. ¢
11 0. ¢t 0. ( 0. ¢
12 0. ¢ 0. ( 0. ¢
13 0. ¢ 0. ( 0. ¢
14 0. ¢ 0. ( 0. ¢
ig 0. 1 0. ( 0. :
16 0. ¢ 0. ( 0. ¢

Anal yidies

PeriodTabd4e DBPILSGavi Oger-Ysdar
Squart gkl rfematAildns
Temper at L

Per i

LiPridt otiipés Water Supply
(El ecBaseline)
30YealrsS( 3vearSC 1ot alvea

Clim E I ect Natur_a LSGavi

Zone Savi Savi |
(2026 (2026 (2026

1 1.1 0. ( 1.1
2 0. ¢ 0. ( 0. &
S 0. ¢ 0. ( 0. ¢
4 0. ¢ 0. ( 0. ¢
5 0. ¢ 0. ( 0. ¢
6 0. ¢ 0. ( 0. ¢
7 0. ¢ 0. ( 0. ¢
8 0.1 0. ( 0.1
9 0. ¢ 0. ( 0. ¢
10 0. ¢ 0. ( 0. ¢
11 0. ¢ 0. ( 0. ¢
12 0.7 0. ( 0.7
13 0. 1 0. ( 0. 1
14 0. & 0. ( 0. ¢
15 0. 3 0. ( 0. 3
16 0. 1 0. ( 0. 1
2Q@5Titl e 2Dr a®PASE ReoMNomtresi denti al

od
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2.41 Bcr e mEntCsols t
Piping ClPspi bgtaost data was pr omda aheanibgalt wo

contr asetédoaabsA. 2 Thersee fully installed costs and
all owances for el hows | eat@dowmgepepi atengssumed
and small egl, 3fodraanki <toe

Tab4e HW Pipe Cost Data from Mechanical Contr

3/ 4 $105. 4 .
1" $110. 8.
1-1/ 40 $121. 1°¢
1-1/ 20 $131. 2 ¢
2" $149. 51
3" $223. 14
4" $272. 28

2.4.3.1 Pipe Sizing Methodology

Tayl or Engi dewee bpoupbald wca iylt aliplbe opt i nlBW lpyi pseiszi ng
based on pump enstgmwocesetconsiderations, eros
etdsing thhe $Soadlewi deleCASENGXédmd M GPMs | i sted
Tab4 These fl ow rates and pipe @ostkegrwhesi ent lh e
pig®st as a f umicg®rrooea of gpm

pipe cost as a function of flow rate
$300.00

y =-0.0018x%+1.1096x+102.09

$250.00

$200.00

(S/1f)

$150.00

pipe cost

$100.00
$50.00
0 50 100 150 200 250 300

pipe flow (gpm)

Fi gwrPei pe Cost vs Flow

2Q@5Titl e 2Dr a®PASE ReofMNomtresi denti al HVIAC Space He


https://tayloreng.egnyte.com/dl/DCSj3BH53e/Pipe_Size_Optimization_Tool.zip_

The Statewi det o@ASE hTee adwm awi ngbuf bdistgeg Urreea | of
anBi g8mwe th HW reheameagsat ddisntelard feet of all t
t he b uinldd ctehtec u |l adteesdi gtnh eh e a tii Btgu hc aopfa ceiatcyn s e g me
pi pe based on t he desWegnt bgeptime rammidn edde sti hgen ndeTw g [
each pipe segmbet neav3dd oergresni bBnoéwgaat

then used tonecgevt @i mfi¢ ng otelleag Ment whi ch was mul t

the segment | ength to determgme8itheentiwept we
buil di ngesx adcitdi ynomat ch t he areas of the prototy
pi ping costs from the real buildings were nor

t henergy results fr onbatsheed pohno pepab yfpl eoyopne dasrl esa

e e e e T I R

I |
el I .
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Fi gwBrTeypi cal FStoorry,of2®0, 000 ft2 Large Office

2.4.3.2 Boiler Cost Data

We solbaiilteerd pr itcveBadya thar efar ocbnoi | erf omre broe d emtsat i
representing a range of t ylfhees ,d adiaz awaesr & ghekdnma n
to aaritvkee equisphmevitaibdddes t s

Tab4® Boiler Cost Dat a

Boiler type Avg equi pkBb)s

N o rcondensing $29. 45

Condensing $39.81

Equi prmennctr ement e $10. 36

The mechanical contnr antsdral d ewdi eod otulimadtl ta pl i er
reasoimadbp pyl itehde teoqui pment i ncr ementtoalarcroisvte oaft
t hienstahtedment al cost efonsdvweintsda migng nf rBaam ename

2Q@5Titl e 2Dr a®PASE ReofMNomtresi denti al HVIAQG Space He



condensni Pg oposed 1 .0he$p6akK2] kBdahdCeBtEeCrCmi ned
prototype model s fwer @eacrm tciBd4d IBamdeé Zwlieaceh |i s

bel ow t ypeiecralb oein'§eirm Diez icroqtstead vattatvewi de CASE T
doubl eGBEMG peak | oads |tooa ddse tfeorrmitrhee tsheudy bui

the incrementBHi Poad eumpgtoisdars.i s conservative I
size of @Bhd pompserand t hus tDoa bil n smrge mehret aClB EcCLC
peak | oads was consi stenthowiltehh tpheandct dalr dihz

buil di ngs.

2.4.3.3 Pump Cost Data
Similarly pump cost Bdaayt aArwas psuonipi crietpemge sfernotnat i

representing tbheenangetbhe ftiwoweffice building
provimdeidnar ement al i nstahéendewogpmofob80agihpmbet
determined based on the estimated peak | oads

2.4l AcreexmMdi nt e manmdc eRe p | aCoesntesn t

|l ncr emantndlenmncei nos e nceossttahodd repl acimg the ec
parts of t haes ewgeulilprmaesntperi odi ¢ mai ntenance r eq
oper ateilnagt i ve t o owrer 8 Beepre aicdo d ceks Bhmal yrse sent
val uequwifpmanhtenanosavosgs)( was cdalhaowleat ed us
percent dis)cowmitchaite ¢adnsi stentd whtehn t he di s
devel op2®m3gd5StChehour |.yhpgraedvwanltsufe mai nt enance cost
occurs 'fYyreatrhed sn cal cul ated as foll ows:
0 OAGCAANT@OARAET OA#TADG A ET OA#ITAD ”“BAp—A
This measure i s not expectedcobetsesel ativedit

base case.

2. 4ChbsBf fectiveness

Tab4Tabd3@Tabb Pk amadb B ummari ce®tf hecti veness
calculations for a representative sample of ¢

buil di ngs fiore blot(hgaBasbheoli | er s) .lamdaBlaseadsaee €h
bendfgioost ratio is well above 1.0, indicating
cas.es

YThiasseritsi dmsed on profespasehal nfodmamestiraads of real

2Q@5Titl e 2Dr a®PASE ReofMNomtresi denti al HVIAO Space He



Tab4d4eCost

Pl a
Pl a

| nc

Totiadncr ement al

n

33|35 |3 |3
O O o0 o o

n

c

c

nt Cc
reme
me
me
me
me
me
me
me

_‘
® ® ® @D D D D

apacity (KBH)

nt al boil er cost

nt al boil er cost

nt al boil er cost

ntal gpm

nt al pump cost (

nt al pump cost (

ntal pump cost (

nt al pi pe cost 4
cost ($/f

EffectivéowmesSeRestledssCl(iLmatged GAGridas el i ne)

___

nt caBpabisy) (

Energy savings ($/
Net | ifecycle savi
BenetfdCbst Rati o

Tabbe@eCost Effecti

Pl a
|l nc

n
n
n
n

To
En
N e
Be

c

> <+ o —~+ 0O O 0

reme
reme
reme
reme
reme
al i
rgy

[ i f
etf dC D

n
n
n
n
n
n
S

e
S

tal gpm

t al pump c
tal pump c
t al pump c
t al30piTp ¢ oc
crement al
avings ($/
cycle savi
t Ratio

ft2)
ngs

veness

ost
ost
ost
esdT
cost
ft2)
ngs

(

(
(

(

10,S
$20.

$ 2

27,
$0.
32
$8

$26,

$0.
$0.
$0.
$2.
$1.

3.

Res ul

czoi | €203 | CZ06 | CZ07 | CZ09 CZ12

nt caBpabisy) (

14
$8

$11,
$0.
$0.
$0.
$0.
$0.

7.

6
0
7z
02
08
10
79
69
6

10,Z
$20.

$2

16,
$0.
31
$8

$25,

t s

13
$8

$11,
$0.
$0.
$0.
$0.
$0.

6 .

$0.
$0.
$0.
$1.
$1.

2.

for

9
0
1°¢
02
08
10
62
52
1

8,5

$20.

$176,

$

SeilElcBae sle ICIl mnenat e

1

$0.
25
$8
20,
$0.
$0.
$0.
$1.
$0.
1.

14

$80

$9,
$0.
$0.
$0.
$0.
$0.
3.

09
02
08
10
30
20

1

2Q@5Titl e

$20.

7,7

$161,

$0.
23
$8

$18,

$0.
$0.
$0.
$0.
$0.

1.

104
$80

$8,
$0.
$0.
$0.
$0.
$0.
2.

32
02
08
10
25
15

6

8,8 10,E
$20. $20.
$184, $218,
$0. $0.
26 31
$8 $8
$21, $25,
$0. $0.
$0. $0.
$0. $0.
$1. $1.
$0. $0.
1. 2.
Zones (Larc

118
$80

$9,
$0.
$0.
$0.
$0.
$0.

3.

49
02
08
10
32
22

3

14
$8

$11,
$0.
$0.
$0.
$0.
$0.

5.
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Tabb&Cost Ef fecti

veness

Resul ts Meodi Gbhefl iie@da se dBaCslelmanee) Zones

(

czoi | Cz03  CZ06 . CZz07 | CZ09 | CZ12

Pl ant capacity (Btuh/ sf
Pl ant capacity (KBH)

|l ncr ement al boil er cost
l ncrement al boil er cost
l ncr ement al boil er cost
|l ncrement al gpm

l ncr ement al pump cost (
l ncrement al pump cost (
| ncrement al pump cost (
I ncrementcaolstpid@el T to 25
Tot al increment al cost
Energy savings ($/ft2)
Net | ifecycle savings (
Benetfdbst Rati o
Tabb2Cost Effectiveness

1,224
$20. 7
$25, 3¢
$0. 47
37
$136
$5,01
$0. 09
$0. 16
$0. 73
$2. 43
$1. 71
3.3

Resul ts Meodi GoheflieEckteBcd s €1 1 ma} e

1,148
$20. 7
$23, 7¢
$0. 44
34
$136
$4, 69
$0. 09
$0. 16
$0. 69
$1. 75
$1. 06
2.5

806
$20. 7
$16, 6¢
$0. 31
24
$136
$3, 29
$0. 06
$0. 16
$0. 53
$0. 96
$0. 42
1.8

687
$20. 7
$14, 2:¢
$0. 27
21
$136
$2,81
$0. 05
$0. 16
$0. 48
$0. 87
$0. 39
1.8

915 1,218
$20. 7 $20. 7
$18, 985 $25, 2:¢
$0. 35 $0. 47
27 37
$136 $136
$3, 74 $4, 98
$0. 07 $0. 09
$0. 16 $0. 16
$0. 58 $0. 72
$0. 96 $1.57
$0. 37 $0. 85
1.6 2.2
Zones (

czoi | Cz03 | Cz06 . CZz07 | CZ09  CZ12

Pl ant capacity

|l ncrement al gpm

|l ncremental pump c
l ncrement al pump c
l ncremental pump c
|l ncr ement al pi pe c
Tot al increment al
Energy savings ($/
Net | ifecycle savi

Benetf dbst Rati o

ost
ost
ost
ost
cost
ft2)
ngs

(Btuh/ sf

(

22.

16
$136
$2, 22
$0. 04
$0. 07
$0. 11
$0. 89
$0. 78
8.0

15
$136
$2, 08
$0. 04
$0. 07
$0. 11
$0. 58
$0. 47
5.3

11
$136
$1, 46
$0. 03
$0. 07
$0. 10
$0. 27
$0. 17
2.7

2@5Title

9
$136
$1, 25
$0. 02
$0. 07
$0. 009
$0. 22
$0. 13
2.4

12
$136
$1, 66
$0. 03
$0. 07
$0. 10
$0. 30
$0. 19
2.9

16
$136
$2, 21
$0. 04
$0. 07
$0. 11
$0. 56
$0. 44
5.0
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Thi s meaxyproses a mandatory requirement. As su
to demonstrate thaeftodet meagwvpariitscthde co3f@ anal y s

ThE€EEGstabliphesetdheres foretctfaé¢éculaenamgscobhe S
CASE Tealml abor@QE®&d awiftho confirm that the met
consistenguwde,hhokeidi ncgswbBi wkre includbkbd in t
incremntralt cost amad nitnecnraennceen tcaolg ear oper i bdeo B
anal ysis weThek S@acvliuidgepdm el ectri city and natur a
al socluded i n DéaeicegpmsdlIsu avteir@n .nowe rienel uded nor
i ncremermsb&lodeosto mpern iafmiceat i on.

Accordi m@@EaGso definitionsgefdemhé¢ dbduar efaiotst c ost

(B/rCatiisogreater t hraantiido ®al dilea tBé @& obsyt dbievniedfiintgs
realized obgrtde yeamas$s s nwhemkbniatl odes maint
for 3QTheaBskC ratio wazsO0Oz@adReR¥Itl aatendd uso Nty savir

Re s udft gt dteen cotsed f f ect iarvaelnyesess ar e Tpbd Smenrfitadd ei n
54 or new cbaddrauncd nasint er ati ons, respectively

The proposed measur & hseayvéddsr npoenreiyo do voefr anal ysi s
exi saamdgi ti ons. The pr opoefefde cctoidvee cihm negwee riys ol
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Tabb&30yeaCosBf fectivenesBeSuBgaaiMdewoot

Constr dAcdtdiiotni mants Wat er Supply T(eGygse rBa sualei e )mi

Benef Co s

C|im5|_5(53\,ings + SQtvhiesr Total I ncremer Ben

Zo@ Cos
2 08PV $ (26RVS

1 2.t 0. ¢

> 1. ¢ 0. °¢

3 1. ¢ 0. °¢

4 1. 7 0.°¢

5 1. ¢ 0. ¢

6 1. ( 0. ¢

7 1 0. ¢

8 0. ¢ 0. ¢

9 1. ( 0. 4

10 1. ¢ 0.1

11 1. ¢ e

12 1. ¢ 0.°

13 1. 1 0. ¢

14 1. ¢ 0.°¢

15 1 0. ¢

16 1. ¢ 0. ¢

a.BenefLiSt8a8vi ngs + Ot heBenPef iStasdy iGngcslawdeegst he peri od

etf a
t F

1
6

~ |~ | n»

1
¢
1
¢

of

anal y®isg, et(Call.i f2D0dhG)a Ener gYt@emmisavi oags2@&@22) di sc
a remominafl abhrpeer)cent rate. Ot hernchW nseantoasity sf iirnsctl ud

savings if proposed first ,costenmaVmhebstehbdanoecoosent
savings if PV of proposed maintenance costands | ess
i ncrement al resi duailduvaall uvea liufe pirso pgorseeadt errest han curr e

CASE analysis period

b.Cos fTet: al Il ncrement al PC esstesn ti nvcall wckad iCocsrtesment,al

and mai ntenance costs oQ@est g har @ ed iiroedol w ri(t-i @ d dayt siaosn.
adj usttheapeger cenadirfatRrY of proposed maintenance costs
mai ntenank® icostement al mai ntietn ainc et coatted salsfea ap o vie

t here tactemalmme menobaglt sh\watB/oGfksnite
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Tabb4é30QYyeaCosBf fectivenesBeSuBgaaiwk| Fendti ons
Hot Water

Cl i me

LSGavi

Zone

0N OO o0k WDN | P

©

10
11
12
13
14
15
16

a.BenefliSCssavi ®@gbker

anal ¢ Mi 89,

a I ea

savin

gs i f

f

Supply

Bene

ngs + Ot he?
(2026

2.

2.

1.

1.

2.

1.

1.

1.

1.

1.

1.

1.

1.

1.

0.

1.

et( Call.i f20 1nd)a
I {inofmli aatail on)
savingposédpftior st
PV of proposed

increment al

resi dual

Cos
Tot al |l ncr emenR
(2026

0.

OO O 0O O 0O 0O 00O 00 o o o o

T(eGypose rBaa suealei e )mi t

1

¢t et e

e

o

e

o

L !

[
e

three percent rate.
cost i s ,| e snsc rtPhveenmacauhrt reennatn cfei rcsots tc o
mai ntenance

Benetf o
Cost F
4 . ¢
3. ¢
3. ¢
3. (
3. ¢
2. ¢
2. ¢
2.
2. ¢
2. ¢
3. i
3.1
3. ¢
2. ¢
2. (
3.

P\WBeSaevfiin@sSiCn cslawdeegst he period of
Ener gYyt@emmisavi omgs2@22) di sc

@tolsetr PV sav

costands | ess

val ue i f pr opossieddu arle sviad uuael avta l

eu

CASE analysis period
b.Costs: Total I ncrementCalstBr d snertudéalinmed e@meanttsa:l equi |
and maintenance costs over the period of -analysis. C
adjusted) ntthrreaet epearncde i f PV of proposed maintenance
mai ntenance costs. I f increment al mai ntenance cost i
there are no total increment al PV cost s, the B/ C rat
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Tabb®B30QyeaCosBf fectivenesBeSuBgaaiMdewoot
Construction/HAMdd Waitems Suppl y T(eEdpesctartiua eBas anii

Benef Co s i

CllmaLS(Savings + Othe Totladcr ement alb SE e
Zone Cost F
(26RVS (26RVS

1 1. ( 0.1 10.

2 0. ¢ 0. ( 9. ¢

3 0.7 0. ( 7. ¢

4 0. ¢ 0. ( 7. %

5 0.1 0. ( 7.

6 0. ¢ 0. ( 4 . ¢

7 0. ¢ 0. ( 6. 3

8 0. ¢ 0. ( 4 . ]

9 0. ¢ 0. ( 4 . ¢

10 0. ¢ 0. ( 7. ¢

11 0. ¢ 0. ( 8.1

12 0. ¢ 0. ( 7.7

13 0. ¢ 0. ( 8.1

14 0. ¢ 0. ( 7. 2

15 0. ¢ 0. ( 5. ¢

16 0. ¢ 0. ( 9. ¢
a.Benefli3G:sawi mgsher PVBSmeiingd SiChclawdegst he period of
anal §y€alki f or rcCioanmkrsesri p@t B2 23avings are di sdounted at
inflation) three percent rate. &tohsetr sPaW isnagvsi nigfs pirnocpl
cost is | ess than nccurbrieanitretliemnsahceosgbdbsPV safvi mgeposed
mai ntenance costs is |l ess than am\W dfncawrnreenrttal maiersti an
proposed residual wvalue is greater than current resi
b.Costs: Tot al Il ncremenmntsa@GaPresieme| Yaé uienciCement al equ
replacement, and maintenance costs over the period o
(infdadfushed) three percent rate and if PV of propos
of currenntcenadmsttesn.a | f i ncrement al mai nt enance cost
benefit I f there are noBeodf@lagitacir@emesntiahf iPVi tc®est s,
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Tabbeé -Fear -Ebsectiveness SummaoyAlRerr alqg walrse
Hot Water Supply T(ebEdpesatartiua eBddsaniitne)

cli Benef Co s f = 4
i ma . enetfo
ZonelLSC sawi MOgsher PV Total Incremeh Cost F
(2026 (2026

1 1.1 0. ( 12.

2 0. ¢ 0. ( 9. ¢

3 0. ¢ 0. ( 7. ¢

4 0. ¢ 0. ( 7. <

5 0. ¢ 0. ( 8. ¢

6 0. ¢ 0. ( 4. ¢

7 0. ¢ 0. ( 5. 72

8 0. ¢ 0. ( 4. ¢

9 0. ¢ 0. ( 4. ¢

10 0. ¢ 0. ( 6. 1

11 0. ¢ 0. ( 9. ¢

12 0.7 0. ( 8.1

13 0.1 0. ( 9. ¢

14 0. ¢ 0. ( 7. 2

15 0. ¢ 0. ( 5.1

16 0.7 0. ( 9. ¢
a.BenefliSG:sawi mOdher PVB&maeiingd: SiChcslawdegst he period of
anal y§€ali fornia Ener gYyt@emmisaviogs2@22) di sdounted at
inflation) thredVpesraowéd mtgsr dtne.l u@tehsdm crmemagsal ffipreop
cost is | ess than nccurrBrieenma efhitresnta nccoestcost savings if
mai ntenance costs is |l ess thanamVW dfncaowrnretitm | md iersti edn
proposed residual wvalue is greater than current resi
b.Costs: Tot al Il ncrement aCofPresieme| YVaé uienc Comenst al equ
replacement, and maintenance cg¢$ttssaoeedi shoeuperidoadto
(infdadfushed) three percent rate and if PV of propos
of current maintenance costs. I f increment al mai nt en
benefit | totheéréenaremeraot al -t B\ scto srtast,i ot hes HBenrfea fniitt e.

2. Bi FYsetat aSewimpact s

2. 5Sttat ewnedregyEeEner gy Cost Savings

The Statewide CASE fTepesmacastcal atWeode tnéeaw i ngs
constrarcd i ahdiyt imun g i pl-ymintg ¢ dwei pgs, which ar

e

SectZ.odn. Dgsumptions about the per cuwinltdaigreg so ft ma

woul d mpemacted by ¢dae psrtbdptwesweidde new construct

i

20 s preshAmpenmddadisn aAr e t he Statewide CASE Team
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bout the percentage woubnee w ntpoancstterdu cbtyi otnh et hparto
|l i mate zone armAd mwitleds iraghcottybpe éapnct ri ¢ and gas
aselwene analyaesymedewklsttewi de construction
esplnta manner copserstentgwei bh tbeal jurisdioc
dopt ed exltlri c yrewkbhchbhbode saperaeinmbhel gyt 20e as
arly 2023.

he met hodol ogy afvormgesti inmehll & regaamd oanss fiosr new
onstruction. The main driver of savings, 1i.e
etwork from a | ower HWST, is consistent acro
héei-yemerignpacts repres@amnubhesavings from al
hat were coffgghe@obyeedaamaear YW2cost savings repres:
ost savings oyemnbhegseusthpeesitaad ewi de savings
0O not take naturally ooourirainrcge mart keest i and ocop taic
he tablpsedenfoisgydithre st atewide energy and ener
ewgonstructedniuialddlagisphsand al Tabla@biyons (

|l i mateorzonlee g.asabb8sreelsienmney safi ssbtewi de savin
ew cons,t raudcdtitoehb her o r onke gddilsadaltiane s r epe
or the el ecltabédgThd® el and i n

bé 2T he natur al gas and electric cases are co
atewide CASE Team3apesmuocosfdttthheats tsaitrecepopul at i
I thin jurisdic-el e psspratchea th(edaatg unt o-e | e trheraicahl |

de adoptaloas|l abedl askeng)Vpea ccefndtmhe fl oor ar
uld apply to t 6Gpeerlceetntttoioeg datrseea awodul d appl y
sSleve assumed thatpeheofnleamari nasmega d®opronotype
uld not us&i meartomd cgsdds case only includes r
ectric case only includes electricity and p
bles only reflect thmodenpiacmg scaseecaSburespe
ergy cost ogmebvinregdls are ¢

il e a statewide analysis is crucial to unde
roposals, there is potenspaetcifocdpbpubpeetdns
0 be considered..f6eBef emnpreod8éatienaddressing
nvironmental justice.
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https://localenergycodes.com/

Tabbe Statewi aemdEEsaregyy CadNewl Gpopashamdtio
Addit{Gas Baseline)

_ _ Fidel Fi_N91Fi-h(e1 3 e,

. Statt\lwﬁ_/de_str Fi-le® PezNatur Sou Pr es
Clim & Addimpani El ect El ec Savi Ene Valued

Zone PrOpOSanCGk Savi Dema YRR Savi Cost &

M | ISq wafre e (GW Reduc Ther M 11 (M I T i6c

( M\ k Bt PV

1 126, 0 0 0 $0.
2 640, 0 0 0 $1.
3 4, 661 0 0 0 14 $8.
4 2,348 0 0 0 6 $4.
5 366, 0 0 0 1 $0.
6 2,531 0 0 0 4 $2.
7 2,127 0 0 0 4 $2.
8 3,914 0 0 0 6 $3.
9 6, 768 0 0 0 11 $7.
10 2,420 0 0 0 5 $3.
11 656, 0 0 0 1 $0.
12 , 870 0 0 0 1C $6.
13 1,070 0 0 0 2 $1.
14 642, 0 0 0 2 $0.
15 372, 0 0 0 1 $0.
16 193, 0 0 0 1 $0.
Tot ¢ 32, 711 0 0 1 71 $44.

a. Fi rsgar savings from all buil@&éings completed statewi (
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Tabb® Statewide Energy

and AHnerrgpytd&@snsB a $ enpiac ¢

_ _ Fidel Fi—h(eiFi'Ne' 3 e
. Statewydg Ne Fi-¥e® PezNatur Sou|Present
Clim & Addition Elecj EIl ec Savi Eng| Energ;
Zone Proppseg Cth Savi De ma ( Mi | Savi _SaV{
(Million) (GW Rduct The) Mi | (MI|2(D:
( M\ k Bt PV!
1 158, 0 0 0 1 $0.
2 1,280 0 0 0 $2.
3 8,877 0 0 0 25 $15.
4 4, 047 0 0 0 11 $7.
5 545, 0 0 0 2 $1.
6 5,321 0 0 0 10 $6.
7 4, 715 0 0 0 8 $5.
8 8,226 0 0 0 14 $8.
9 14, 26 ¢ 0 0 0 25 $15.
10 5,482 0 0 0 10 $6.
11 9614, 0 0 0 3 $1.
12 6, 747 0 0 0 19 $11.
13 1,936 0 0 0 5 $3.
14 1,380 0 0 0 3 $2.
15 667, 0 0 0 1 $0.
16 417, 0 0 0 1 $0.
Tot e 65, 03¢ 0 0 2 14 $88.
a. Fisyetar savings from all buil@ings completed statewi (

Tabb® Statewide Energy

Additi omdt earmddaosnsBasel i ne)

Fi fYyst
Nat ua s

Construct.i

New Constr
& Addi ti on

Al terati on
Tot al

Fidel Fidenr

El ect El ectric

Savi Re duc

(GW ( MV

0 0

0 0

0 0
2@5Titl e

Sav
M |
Ther

0.

1.
2.

Fidesi
Source
Savi
M IIio

71.

142.
213.

3¥eBr es
Val ued
Cost S

( PWi$! |

$44.

$88.
$132
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Tabte Statewide Ener gy and Nene rCpoyn sGasutd tli mmpmact
Addi tiEorsB@sel i ne)

_ _ Fidel Eidsf Fideil 3 e,

. StateW|_de_ Ne Fi-de® PezNatur Sou Pr es
Clim & Addition Elect Elec Savi Ene Valued
Zone Proppseq Cr Savi Dema ( Mi | Savi Cost €
(Million (GW Reduc Ther (Mi I (Mil i

( M\ k Bt PV

1 63, C 0. ( 0. ( 0 0. ( $0.
2 320, 0. ( 0. ( 0 0. ( $0.
3 2,330 0. ¢ 0. ( 0 0. ¢ $1.
4 1,174 0.1 0. ( 0 0. ¢ $0.
5 183, 0. ( 0. ( 0 0. ( $0.
6 1,265 0. ( 0. ( 0 0. : $0.
7 1, 063 0. ( 0. ( 0 0. ¢ $0.
8 1,957 0. 1 0. ( 0 0. ¢ $0.
9 3,384 0. : 0. ( 0 0. ¢ $1.
10 1,210 0.1 0. ( 0 0. ¢ $0.
11 328, 0. ( 0. ( 0 0. ( $0.
12 1, 935 0. ¢ 0. ( 0 0. ¢ $1.
i3 535, 0. ( 0. ( 0 0. : $0.
14 321, 0. ( 0. ( 0 0. ( $0.
15 186, 0. ( 0. ( 0 0. ( $0.
16 96, € 0. ( 0. ( 0 0. ( $0.
Tot ¢ 16, 35¢ 1. ¢ 0. : 0 3. ¢ $8.
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Tabbe Statewide Energy and AHnerrqpfEli @mdsstr i(lcmpact
Baseline)
Fi-del i 1Fi-h(el 3 e|
St atewi de Ne Fidsa® PezN It-e SoulPresent
Clim & Addition Elect EI ec aSauvri Enel Energ)
Zone Proposed CF Savi Dema ( Mi | Savi Savi
(Million (Gw Reduc £ 5 (Mil (Milli
( M\ k Bt PV
1 79, C 0. ( 0. ( 0 0. ( $0.
2 640, 0. ( 0. ( 0 0. ¢ $0.
3 4, 438 0. ¢ 0. ( 0 1. ¢C $2.
4 2,023 0. ¢ 0. ( 0 0. ¢ $1.
5 272, 0. ( 0. ( 0 0. ( $0.
6 2,660 0. ] 0. ( 0 0. ¢ $1.
7 2,357 0. ] 0. ( 0 0. ¢ $1.
8 4,113 0. ¢ 0. ( 0 0. ¢ $1.
9 7,132 0. ¢ 0. ( 0 1.1 $2.
10 2,741 0. ¢ 0. ( 0 0. ¢ $1.
11 482, 0. ( 0. ( 0 0.1 $0.
12 3,373 0. ¢ 0. ( 0 0. ¢ $2.
13 968, 0. ] 0. ( 0 0. 2 $0.
14 690, 0. ( 0. ( 0 0.1 $0.
15 333, 0. ( 0. ( 0 0. ( $0.
16 208, 0. ( 0. ( 0 0. ( $0.
Tot ¢ 32, 51¢ 2. ¢ 0. ¢ 0 6. ¢ $17.
Tab62 Statewide Ener gy and NeEne rCpy s@asutc tlinnmagct
AdditiomdteanEl eaoBasel i ne)
Fid¥el FiXsar N':it"Ym Fi¥el 3¥ear F
Construct. ElectElectric aSauvri Source vel uee
Savi Reduc (MIISavil\rigsJ Cost S
( GW ( M\ Ther k Bt ( PWi$I |
New Constr 4 p
& Additior 1. ¢ 0. ¢ 0. ( 3. ¢ $8.
Al terati on 2. ¢ 0. ¢ 0. ( 6. ¢ $17.
Tot al 4 . ; 0. 1 0. ( 9. ¢ $25.
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2. 5Satewi de 6GCadgrGHEE)NS ssi ons Reducti on:

The Statewi dec& ASElI dkeadh avoi dasds GHGaeeédé sgiyoim s
consumpsiong the hourly GHG emissions factors
the 2DbSurfdyt and an accutpliezddlpemet ri oft ems bon
di oxi de equissfmeamdncCO2d)Cal i fornia Energy Commi

The 202G hour luys efdacitnortshe-eflfif ety vleemessstanal ysi
the monetary value of avoided GHG emissions b
soci al»'Th@&dasf)fecti veness Anal ys?Psofprtemsiesntreedp ari
doensoitncl ude the cost savings from avoided GHG
cost savings of avoided GHG emissions, the St
val ue of avoiidens GHGomntilses ot her economic i mp:
the same monetary valu®6 hbatlwrefacusedsi n the

TabtPresents t he-yesatri mavtoa dd efdi rGHIG emi ssi ons of
code change. Pep@GH@ Mi ssi HiN8@Edtf toinc02eavoul d
bemvoi.ded

Tabt6®& FiYesatr Statewide GHG Emissions | mpacts

Reduce Natheduce Tot M Tot

£ Emi s s Ga Emi ss Redu \fqe

M S eC_atfrom El Sav i fr okha t | GH( Rad u

easure avl Savi Gas S@aEmi s 8§ edu

( GWh . M | . . GH(

(I\/IetrlTherrT (I\/Ietrl(MetrlEmiss

CO2 CO2 CO2 (9

Li mit HGGSITo 0 0 2 12,¢ 12,¢1,591

Li mit HBVSITo 4 . 51 0. ( 0 51 63, 1

TOTAL 4 . 51 2 12, ¢ 1#321,56 1(
a. Fiwysetar savings from al/l bui2l0@ibngs compl eted statewi (

b. GHG emi ssions savings were calculated using hourly C
al ongtshedein the LSC hourly factors and Source Energy
https:e/lnfewww.. ca. g@wn/efrcicdydbes U2 @25 or s

c. The monetary value of avoided GHG emissions is based
costs) derived from the 2022 TDV Update Model publ i s
https://www. ener¢22pad.agqaeddl!If i | es/ t dv

“Theerpmi tofc ocsdrsbqouni val ent to the mar ket viathet Caf id oumi ta
Ca@andrade program, ofhider sorciiad amsdsti mate of the tot
done per unit of GHG emissions. Social costs tend to b
andrade Program oM rt hRee sCoau ricfeosr hE chaprsd /wenwbns2i.taer:b . ca. gov/ o
work/ pr oga m@tns dgpdreopg.r am
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https://www.energy.ca.gov/files/2025-energy-code-hourly-factors
https://www.energy.ca.gov/files/tdv-2022-update-model
https://ww2.arb.ca.gov/our-work/programs/cap-and-trade-program
https://ww2.arb.ca.gov/our-work/programs/cap-and-trade-program

2. 5SBateWader Use | mpact s

The proposed code change wil |l not result in w

2. 5SdatemMadelril mpact s

This measure is not expected to result in a m
hydronic di st wiolnl tkixdpee cstiyasdt lesubdeg ht | y mer g . mat er
steel , 1 rtoon,acccoopupnetr )f or Iwaerrgee rt hpiisp emadd sapnteetdetro

2. 506hBNofEnerigmpact s
This measure i s not exepaergd i ompaesslt I n any

2. AddresBnemrggy EqENVYyr andtent al Justic

The Statewide CASE Team recognizes, aoccfknowl ed
prejudice and inequality in disproportionatel
this history plays in the environmeaftead tjhest.
popul athiroorusghout California thatfmesbnesmiter f
heal th, and environment al burdens. These burd
unempl oyment, air and water pollution, presen
incidence of asthma and heart disease. DIPs a
sicre these intersecting identity factors affec
experiencel?Whhidl meorled.m di sadvant ag)ed scoonfntuenn t i
used in the energy industry and state agenci e
use terminology that i s more acceptable to an
descf( DEReFi scal Policy Institute 2017)

| nucdi ng I mpacted commumadakiirg prmodeses , deeaen suroinng
benefits and burdens of the energy sector are
|l egacies of the past serve as <critical steps
rsik of perpetuatdmgngdge emmaad @o/ ddediosegd eoped with

intencoomeaiadler atnontehdetdecohspgopaosaks on DI P:

The Statewide CASE Team recognizes the import

their inmputhde ocodd ochange processpantdi prppoceery
approach allows individuals to address probl e
PEnvironment al di sparities have been shown to be assoc
exposcwrrea el ant @de wetthhni,andy sogéona@en Fomi e x,a hcpltrecsni ¢

di seases, such as respiratory dicsanacseers,, acsasrodc ioavtaesdc uwiatrh
environmental exposure have been shown to occur in hig
cisgender , het eroGelxdami pHooil aé2dnemyc tcil eesnetreg,y, and
other inequities aref ineuatxutarlilcya brieyi nifiorrkcd dn gand
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forth a diffeTlretStpetreswiedcd i GASE Team i s wor Kir
relationships-bwietdh oc@gramu rziatty ons ( CBOs) to fac
engagement with stakeholders and gathlegadeedb
reach Bruytan obdywoge e @esnelrugtyi)pnNanoy Met ayer

(nhmet ayer @omleutgiyonamd mMlar i silsar her @emleutgiyyon. com
for further engagement.

2. 6Pdatenti al | mpact s

The8tatewi de CGPANEsiTdeearnred t he i mpacts ofitvhe pro
criteria: cost, health, disasTher imrtemdr eedn d g
measure i s teol efcatcriilc tsapaecealheating through the
HWSTs, the overriding viewpoint isl|l thaitl dihng
occupants including DI Pssitthe opglhl wthieom eemicg 3 io
natural gas combusti on.

This measure would require | ower hot water su

heating applications. Thké pippoagaklndopludpl i ke
these costs would be offset by ongoing energy
in ther mal |l osses in the dpstpofhethe nmeaaes woe Ki
faci |l tetl ®tcd ralcl s p aicceh haegaatiinn,g,i swhvi ewed as havi |
al |l buil ding occupants.

There are incremental costs for the proposal s
coils which cost more, though recall that our
necasy), but there are also energy efficiency
through the hot water pipe network). Both the
are remanaeamdl| DI Ps wi | | not be adversely i mpac

Impacnasy Vvabwi | di. O fi gpes of al l sizes, for exar
used by all preDlpPe @&gaandty momwme campyl edd ilciek eslp)
than any ot herSopomiplessteidorchange i s anmeugeapect e
i mpacDI|I PPBhe Statewi de CASE hOeodm iadanudhidftdeadnsg s

t yptetsat may have disproportiosal e i anip sbeetlsoswe d h e ¢

2. 6P@t enOiisaplr opor it i mpaaR eyl ati ons

Proposed code changeo haweundede@ioteedplad
attending school and Wwo owkieitdreatd |srie®rod posed

code changes that i mpact health, disaster pre
all thhmeeepotential to disproportionately i mpact
I n addition, increased costs for building new
challenges to jurisdictions with | ower i ncome

and budgets may be more constrained.
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mailto:bboyce@energy-solution.com
mailto:nmetayer@energy-solution.com
mailto:mlerner@energy-solution.com

Proposed code changes t o dthhe photteedt ibauli Itdd ng t
di sproport i gmagtudlaytoiromplacs e whoo swao rtka lii,nt ywtsheen d u s
hot el s as tae nmpeodhimass yofng, or might use hotels fo
extreme weather event (disaster preparedness)
heal t h, di s asteesrpepcrieaplalrye
n
e

[

dhnaevses t he potenti al t o
those working or residi g in hotels. While th
building type, the burden of that cost iIs unl
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https://www.hospitalitynet.org/opinion/4097884.html
https://www.pewtrusts.org/en/research-and-analysis/blogs/stateline/2020/12/04/prompted-by-pandemic-some-states-buy-hotels-for-the-homeless

3Condenbkeeart Recovery and TF
Enegy Storage

3.MeasWDrescription

3.1PloposedCHCaoge

The measure is being pudsteddastarppmaddOwdgt dv
apply to newl arbgueinisdtirnugecst epduea csturi ingg sa@daee nleavat i n
prescrciopdtei Meainguageded tbaegsesubeitdalljecpun cui
space hdeoatesifoig ¢i evmt lhy t he empeswairfiing ¢ dalt ddfui |l dir
heat 1 s | eway atgedmiimi mi ze t hairnshadtceglummpac.i
equi p.mendr ge waulldimagwe chall enges meeting the
solely with air source heat pumps .dhe to spac

proposal i nckotsetshfeoremauli reemer gy storage and/ or
equi pdhepéndi ng on how well that cooling and h
with | ow overl apping | oads, the ther malorenerg
waste heat fradmnwhers time clowilli ng -meddatseor t hat
when the building is in heating mode.

The measure also proposes changes to the ACM
accommodate the new prescriptive requirements

ACM Regdrece Manual currently does not contain r
recovery chillers omnrtletmal towanr.gly sptacrea e at
3.1J@2stification and Background I nfor ma

3.1.2.1 Justification

For small and medium si za edgmmdr eixdlsh B engd chiemag
solutions exist on the market. These options
variable refrigerant flow systems. However, |
considered harder to el ectrapfaycidtuye itsos usepsa.c eT hae
emerging @éektauricahlydroni c -tswyastteerm hcesants ipsuunsp o f
supplying hot water sized to meet the buildin
design practices danaowchndds magc a edeodgtnivmg etro ul tr
temperatureds dqre.lgi.ghdrd)0 and oversizing the sy
commonly done withiarad uocvadr game ,botiHerrsesul tin
unattractive for sewpaad mmem@wiomeme rrti rfsar, AWHP
significant and may be hard to achieve in den
an AWHP deliveri #g ias HWST hoef 21.200 the az.i5 gCOP r a

c
~
(
S
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design tempeq a(ttuhries owoa3ldr beneeknmhte zone 16
temperatures are gédfmer aTlHhHiyrd,owenr AWHM L2y0st em s

heating demand i s expensive.

Despite its drawbacks, AWHP systems serving h
an -@lldctriclapgeobuiflodi ngs. This measure seeks:s
AWHP system that is typically-eilrcttalilcedoilmtli a
pursued. The Statewide CASE Team surveyed the
designs amadl waee ¢dat the inclusion of concep
t her mal energy storage and dedicated heat rec
an efficiernttexnd veo atl | electric hydronic syst

speci fic raemdaiitrreimpgdesat arecaderzy nghialnldewhen a
tank should be specified was the focus of thi

3.1.2.2 Background Information

|l nterestechratl HVAC systems for commerci al ne
growing in recent years. Evidence of-this tre
el ectric reach codebBased loboonaale nije u giyseabtidvedsa. o o $n.
2019 eaanrd y, 2j0r3i sdi ctions 1lrlmiprleisemt Calg8 roumgihé iy
per cefntt he state populalte otnr ihavreeanlmacd edlea.l | Mo
acttiyvwsi cemremnmehde Bayi Acéeadi ng opa asnofurtahnecrins c
Cal i f(oirnncilaudi ng ,Loma kAmgeltehs)s a statewide tren
from government agencies such as the Californ
i ndi pattedht i alr awgpwloanti in@gn s t-lha sed swtmamddrochs f or
residepaceal heat i nbgy a2p0®p30 a(nic.ees.t,e ae miesrsoi ooms | i m
would only be achpewabkd wguhpekat)ri wi th com
l' i kel yngohtow(Catefodata Air Res®thecesd8ohyidn
S
Y
r
r

message | selcelceaari:c aslplace heating systems are p
popul ar in Califor rniaa gien btuh d dd onngisn g ayceea rusn.i qu e
pur sutengecalrli c space heating dc&wpe cteo rtelgeu i meerke nfi
ai to water heat pump (when serving hydronic
pumps i f other systems are used. System confi
t her mal energy storage canofefdiercts wwed ye sdqu ingr
can save signié&dndadoceocoopfspacecosts due to r
equi pment capacity needs. Il n addition, the pl
heat rejection, and pudnpiengreenitatni venctpe pasre alyl
AWHP amad-eool ed WOQslylsetren{. The result is that T
uni que opportunity to steer designers and ins
effective options avai l-dlkelcda ramc tcloemmmearck eatl, baug
starting to be constructed.
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3.1S8mmary of Proposed Changes to Code
The sections below summari ze how the standard
Cal cul ation Method (ACM) Ref efroesn cweo uMadn ubael s, a
modi fied by the®Seep &e®edifi othnainsger.eport for det e
revisions to code | anguage.

3.1.3.1 Specific Purpose and Necessity of Proposed Code Changes

Each proposed change to | anguage in Title 24,
reference appendi ces t o SPeaer tSete.tdiffoert liescreé pedt
mar kiepd code | anguage.

Sectildm®r)ld (

Speci fic Phe popeci fi cr epauuiproesset hes usoe lodr peat r
bui |l dvii g nidiimalnttaneous cooling anelteatriicg |
space hleatgeagbwi Bddigmgdv eralnappi ng cooling and
can | everage cooling waste energy for heating
anpdotenti @&l leyyue paneindb padi ty asedwell ons
Necessdslihtiys: addi tion i s necessary t oefifneccrteiavsee e
buil ding design standards, as mandated by the
Sections 25213 and 25402

Sect ildbh.r)2 (

Specific Phe popeci fic purpose is to require tl
t her mal ener bwgrbgueiolrgaignes sf ienlge catlrli ¢ s.Pfdoee madat i n
energy storage is needed to capturrt waste hea
overl apping cooling and heatingsédaflsr ¥%pate
service waltetlffehesatpirmgti ce results I n energy e
result in equipment installed capacity reduct
Necesdslihtiys: addi tion i s necessary t eefifneccrteiavsee e
building design standaridfsor naisa mnPaunbd aitce dR ebsyo utrhcee
Sections 25213 and 25402

BVi £€inter gy CodefAare . tcrota odirsdg sr,esour ces to help pedgegle unde
reqguirements.
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Sectildm:. 4(r ) 3

Speci fic Phie popeci fic purpose is to require he
hot weatdesres whewme a certain threshold of servi
Neces:sTihttys addition i s necessary t eefifneccrteiavsee e
buil ding design standards, as mandated by the

Sections 25213 and 25402

3.1.3.2 Specific Purpose and Necessity of Changes to the Nonresidential
ACM Reference Manual

The pur pose arpd ompeocseesds icthimen ghecsnrteosi denti al ACM
Manuaarle descri b8deb&étdatviompert for the detaile
revisions to the text of the ACM Reference Ma

Sect 50@:. 8

SpeciPur polshee speci fi cr gowirbpeo ssee citsi amo descri bing
energyeste@€uagently, i shgedESdsescloivagpapeaki on.
These of TES for space heating is not describ

Neces:sTihtese changes aref mrecteiscrmalyi tty taaddt he AC
Manual that would allow deBigneeshhol tgkewhedn
complianeéecorial hydronic .space heating syste

Sectibo8:(bhéw section)

SpeciPur polshee speci fic purpose is to add a sect
Manualdetfhiatheysdr oni ¢ h ecahti brbgeceacver y

Necesslihteysie changes aaeéflnrecteissmalyi ttyo to the AC
Manual that would all ow designers tsoeekaikneg adyv
compl i amlelé etori c hydronic space heating syste

3.1.3.3 Summary of Changes to the Nonresidential & Multifamily
Compliance Manual

Nomesi dential G@map4aeSetcitfiaom 14dy. 7 HVAC Syédtem Re
t hdonresi@empgliiadnceoMhsBadl t o bAledevcitsed. hydr or

space heatingusysahemy daeni |l i ar optiThhre to many
c ompniciea mawouwald be updatedntexauméwzebat he

requirements beimg WweedewnsuhHoeedf{i ons are in
separate out |l arge building hydronic systems
Ssimultaneous cro®lliongda,ndaochuetat hDlse i sdhomil gt i ve
give designers all the tools needed to determ
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required for their design, but the compliance
requirements adliomg svomé exampl e scenarios. Thi
space haenadsteirnvg ce watterc lheartliywgi | l ustrate the n
requirements and when they are triggered.

3.1.3.4 Summary of Changes to Compliance Forms

The proposed codmsdahdndgke | womdedsi uflitc ditmieosnosmet o

compl ifaordiese changes idredleudne nfei evlhded htea t he i
amount of ther malnddmer gy dther agpe rect amount o
i's specifi edeExiaamptlihedsedoefdivgrmased present &d.5i n Sec

3. 1Rdgul atory Context
3.1.4.1 Determination of Inconsistency or Incompatibility with Existing
State Laws and Regulations

There are no relevant state or |l oc al |l aws or

3.1.4.2 Duplication or Conflicts with Federal Laws and Regulations

There are no relevant federal |l aws or regul at

3.1.4.3 Difference From Existing Model Codes and Industry Standards

ASHRAE -B02 hcludes two prescriptive measures t
proposal. Theas@&. n¢eesaar kecovery for Senmd/i ce Wa
6.5.6.3 Heat RecoveryOfiorh&pacee€Cowndryi measgrt
to cavieroadercasdsgen oMhat is tSlhphese fhineker@sur es

example, 6.byé6r8nicoveesacutkreoivepygtifemtashospi t e
our measure setss mulda@amceiotuisormr oowfl i ng and heatin
building type that meets it would be covered.
3.1Cobmpliance and Enforcement

When devel oping this proposal, the Statewide
streamline the compl i ance hamd nengfadri cveeme ntp apcrt os
mar ket actors who are involved in the process
section describes how to comply with the prop
compliance ver iApipceantdbioxmsEpmbos elsew t he proposed

i mpact various mar ket actors.

Theompl i ance aweriivfieitdaaeteido nt o tthhaits nneeeads utroe occur
each pohfastehe project are described bel ow:
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1 Design Hlh&seequirement for hydronic heat r
storvagwel d require newVodreksfiogrnc es terdautceagtiieosn. ar
equi pment sizing and HVAC controls configu

T Pemit ApplicaffThendBBage: phase changes affec
consultant and the pemmirtgya gpadnisafdtttaamrti rpfroorcr

the design team of these requirements and
i ncorporate iBher opmhe@Qtdald®éssgaeed training t
understand the energy code changes. Docume
properly demonstrate compliance.

T Constructi MhnBhasé@éanges to this phase are
measure. The novelty withhitdemeégpeseoif senga
required but i nsteMdsatspeicd¢ s ®ffwaulirda bli coonk
the same before andaafieevothbmse mbasmake. ene
t antkes r epdeuacke shpeaactdenngaade not tcoodranyonbut ar e
rel atsitvaliyhpfeceardf equipment to instal.l

T I'nspecti o@Gh®hgsese®:to the inspection phase al
|l nspectors wduwelckt meheacke $ ary equi pment has
as i ndby atthee prescriptive heat recovery anc
reqguirements included in this measur e.

3. Mar ket Anal ysi s

3.2Cdrrent Market Strwucture
The Statewide CASE Team performed a mar ket an

current techny,l ocgwr raevmati lpprbaduat avail ability,
considered how the proposed standard may 1| mpa
i ndi vi dual mar ket actors. I nformation was gat
complying with the [Ersapomaddcesmedsurar ket si ze a
applicability were identified through researc
utility program staff, CEC staff, and a wide
conducting personal ewepdeoCABEateamttdesBuased
mar ket structure and dpuortienngt iaa | p unbalmikee tt § tbapkrer hi oel rd
the Statewi de CAB&Eb MMeamy hz27.d 202 3.

The mar ket structure of heat recoverms sga&amnems
be considered separatel y,e achho uagthhdebrtoh én b € €®tnhd s
examplprsojodcts | everage both techniques.

The most compelling system configuration is o
storagheeatndr ecdwer pri nlcairpglee biusi Itdhiantgs tend t o
reasonable to significant amounts of heat yea
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bulding |l oad generation in commerci al buil din

|l oads from people, data centers, and other pr
used for the nenpt preorilnbidnsgy dwvauwrrmal trend shoul ¢
mo sott he heating | oads in many California nonr e

backup for peak periods.

The CalStfaotrenilani versity (CSU) systetmhéramalc o mmi
energy stohegée aedbeoery into its campuses for
pur pgsCesSsU 20T0T%h)e educational beoef wetigdhst hese &
ef fi chieenrecfyi t st hecesaseés of engineering students
exposed to heat recovery and ther mal energy s
making them familiar and c¢comfentterbilreg wtihehi rt ha e
Many other wuniversity camplissuersé the aotugrhewudyv dhye
their campus HVAC systems as well

Heat recovery without thermal energy storage
five years, key California HVAC distributors
installation rate of hesatd rfercoonv earl ymocahti Inleegrlsi ghi
common occurrence, dr-elveat mac¢ nd gably dodalr adui
corporate and institutional decarbonization g
3.2T&chni cal Feasibility and Mar ket Ava

Alell ectric hydrowithspaser hevat igmgowt mmrgaaptel ti $ s

yet widespread. Other TEWpyesd emfseidaesrhsuod rya gies e(ds ¢
Fig@rechill ed wad ehrots twartaegré isgt by dalgee disfefeer ent

options haves PALOMAA mdl uc®ers a wi dely commerci al
storage option that has been ,cownfiehmciaaldlsy oav a
successful .i hgealthearmahs st orage has the advan
to the | atent capacityMhoCG@shackereoGal@he®pze mgwa
storage is an appealing opt(iGn IiG®d62zhten snerl d Ca
water stesrtagangei CHW HW st oragalmewetshe mpr vpad @d
requirement .
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Theaexrever al t ypewadftr o osaygsetnesnesr t hat woul d mee
proposed TES imeduwidri enrge n't

1. TIEKRTi me I ndependent Energy Recovery)
2. Wat-epolVRdwi t h TES
3.Wat-epopurce heat pumps h( WEBP

These are all dedariil bkl iow. mor e

TIER systems

Tl EBsSRystewmpi cal lcyhiild ecl@du dvealh 2MAY eb s x eho t wiwtalt e r
reheaantd wadelred heat r.Addvernyynaltiylpleertasl ny ips ovi
byan source hAddi tpiuopasl hewapi caej egtwmd-®eopbéded by
c hi Isleervsecdo dblyi ng t ower s.

High ‘ :]

Efficiency
V Centrifugal

\ Water rm
Cooled Heat

Recovery
w Screw Chiller Condenser

Water TES

oooooo
oooooo
oooooo
oopoooo
oooooo
oooooo
oooooo
oooooo
oooooo
oooooo
oooooo
oooooo
oooooo
oooooo
oooooo
oooooo

oooooo KEY 2-Pipe Air
CHW HW Cw Sourcepiiij

STooToTooooooooaoanan

STooooooooooonoooo

Figurldl ER Schematic
Sour(ce@i:l I 2021)
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Wateowmol ed VRF with TES

Wat-epnol ed VRF(sekEet bua®EOSS an exampltgpscakdgsi €
oVRFan coil s ,atateaohedonendensindgauwnjctos | ser vi

boi |l A WHPxsratd @ heat t oafmnldue dt ,amkpd elresms AWHPs to
provide heat rejection.

Closed Circuit
Cooling Tower

Air
, Separator System Pumps
¢ ' and Associated
! | Valves
EE} Boiler Expansion
Tank
Low
Temperature
z 3 Hot Water
Storage
]
R : VRV
B Condensing
Units

Fi gur2¢vat €ool ed VRF with TES

Source: Dai ki mjsased with per

2Q@5Titl e 2Dr a®PASE ReofMNomtresi denti al HVIXK6 Space H¢



Watseswource heat pumps (WSHP) with TES

Wat-eobpurce heat pumpst yWBER) IwnitiebaoFB8e heat pum
at eacherwverd by a cl osddddqgoOVvens er sware AWHPs
provi de ahnedatAaWHFPr cooling towersRebeprowvoi de |
FigdBenBi gdAeor schematics fohousvwasdsyst eWwWSHR p
systsem@mrne service thrAddhogtabhhaeddtatenal therr

storage tank to this design is a minor tweak
t her mal buffer. to the water | oop
= 3
i Optional WSHP, 1

per unit

' Cooling tower

3 “

| -W for efficiency

Fire water
storage tank

as TES
CcWwW

(3) Air Source Heat Heat
pumps (heat and cool exchanger
changeover)

Fi guwr3%YSHP with TES Schematic

Source: Taylor Engineers
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Source: Taylor Engineers
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Not énii sTscreenshot of areecligni dmaamndgi $si hi gmded to be
function of PDF software. This guidance applies to all

3.2.2.1 Understanding Condenser Water TIER
Condenser water TIER plants takehihglateftkieicerc

l ow | ift, centridiutgailn cahiTHSrtsanakn dats ttoerpei d t en
60AFA)1&Gnd SMAF T(a2n7fk temperature exAQ)rarens d
all owed on peak heating days toemdedmipboe tank
buil ding heating, heat iIis exavabheteded&dt ometbee
chillers. I n effect, the cooling chillers and
configuration: the cooling chlillelde rwsa thearv es uap plliy
temperaturel)ocB8BAENERT7T water | eaving temper a
recovery chillers haveCla éevdporatved opwep plf y 6t06
the active hot water supply tedpteoatddBFseédo
forelaéegdtric designs.
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During most days in Californiads mild climate
|l oads alone can satisfy heating |l oads. During
recovery alone canmahdsatismyASHBs i agedesed t
storage tank.

The schematics below show an example plant in
il Tustrate the desi gcnhiclol negdecpnt a e eFd eprw abpedtt enrs  f or
wataeme traced in each.

Figditel | ustrat elsd amotrynpiincgalo pceor ati on condi ti on

di scharges. All the red heat recboerwatcéerl ter
building &) 183MAFhg 5dondenser side while extre
on the evaporator side. Any coodbeng. | odds t &a:
| T spaces, data centderrse, cloanbcavdrdriueenptisheyt t by ed cbl |
variabl e spoemrldydcmaodhinmge. The condenser water
which i sCYOAR ¢(Ris example, is then passed th
pumps, which act to boost t heofcotnhde ntseemrk waa e&(
(22). The amount of heat the blue cooling onl:
tank is |l ess than the amount of heat the red

tank so on balance the tankempserdaitsucrhea)r.gi ng ( d

7

o \ i ) Cooling
-1 ' 42_'; \ V\/ \ M/ Towers

) 3 CHWS &R
JSEE. ... N... %... 9. 9. %9...%..9..9...8...4...8 --.---.----'--‘-<
i 66°F . &
H
| ' 60°F
(e e - - e = R . O SRR S——— . A
y : £ - A ¥ & > Tower
| ! T " l'x WE r—j:@ Y'Y Pumps
! Trim Heat ASHPs
2|g| Cooling|E |g 2lg| Heat|E|g L_:m
S|d| Onlyvs|S |@ 8 | @ |Recovery| S | @
Centrigual Screw| ' e ‘
‘ | ‘P '
1 70°F L A ——— Aoy | L feo°F ! e
E_ : ‘ 1
- t TESTankT % |
_100°F 5 ' LE= A |
HWS&R o ’
G roy 60°F
130°F 9 e
= 1 1 CW Pumps
g ™
L

Fi guwrs5€ool Day Morning Operation of a Condense

Later during the same day, when heati ntghe oads
net result is that the panadatocha)ygeBul(imgrehsi
condition in
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Figateonly one red heat recovery chiller i1s p
from the TESobtlankhg dmwlby bl ue chillers are cool
configuratiornesamhurle demtdr pl on the condenser ¢
through t-6oel comaecmignesd condenser barrels to
water leaving temi£dr ateede doft o8 CARr{g®dUthe tank
heat pumps arleuddalinfy lBad amadBiAPno giysteans (det er mi

heat rejection | oads alone will be sufficient
day, i.e., bring the tank up ¢o an average te
g o, \ ) L=
> Towers
1@’ f CHWS &R
—.-.-.-...-...-...-...-...-...-...----------..4 B EEEE R
| 66°F :
———————y i
_,_l 80°F |
'f_'f,""'lf h oeoooes ""'"'"ﬂ B i '“ Tower
i P F ' '* '! s0°F —E@ H A Pumps
i | ' T
Trim Heat ASHPs | HRCW ﬂ,
2 (8| Cooling|2|g 2|8 Heat| 2 | & \ / Pumes 4T
S| Only Vs [ S & S |a Reccverys & ‘ -M S
Centrigual Screw! ' P S FU—— 2
e k B ; ‘
| e 4] ooe by || B0
‘HWS&R % FK_I}T )
130°F L~ |60°F
20 mocsng CW Pumps

g

Fi guur6€ool Day Afternoo@ormOpenmsadrn oWatodr aTl ER Sy

Figdiehows a high cooling |load condobnoonfasasa mi
warm day. I n this scenario, one of the red he
Afcooling modedo and is connected on the evapor
rejecting heat at low |Iift to tthiengolnadads ear av

served by the one remaining heat recovery <chi
mi xing valve upstream of the heat recovery <ch

prevents water wafmefr omaenB8&€AFn@Ezhlverlyeati ng
chillerdéds evaporator barrel as is required by
operation. Since the day i s warm, morning hea
is already fully charged by earlyejapéteedoon.

through the cooling towers, which are isol ate
tower water from entering the tank or the chi
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130°F Eg -
e 2-position 71°F
»% modulating CW Pumps
72°F

Fi gur7&var m Day AfternooroOpemiditirom DFER System

FigalBkei gu®e amnidg2eer e i ncluded tovpsoal deoatddkt
regarding how CW TES fits inttd ankuiulddingg tdhes
figuredsshow that whstlak eCW pT EsSp adcoee ciatnt he bui | d
effectively factored i nbteoc o nhiren gowgm ddyminnge ndte si g n
aspect of darmhehibtuddttdet meghat ot her TIER projects
tank im&icg paructures or basements.

—
[TES tank }—\

!

e

Fi gur8e Demonstration of TES Tank Si ze R.elative
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3.2.2.2 Service Hot Water Heat Recovery

Addi ng s ewavti&rHWatkadomesti c drotDWatrrecovery t
buil dingecohdenser hdalrotr evegptaeerey heati ng i s
straightfoomwmaodd hearmad e X dNdsngedrded upsterewameof t
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serving space hea$8HWYX nveaeldvse tchaenn ,stilangp | tyh eb eE VEH U
already si zeednttior egmeSdHiN)btalde
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Fi g®ri€ontrol Schematic for SHW Heat Exchanger
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3.2M8r ket | mpacts and Economic Assessme

3.2.3.1 Impact on Builders

Buil ders of residential and commerci al struct
measures proposedebYYAiSke T8taahtcoowe TCthel 2021t i s
the normal practices of these businesses to a
building codes. When necessary, buil ders enga
toemain compligest twi dlesclganpractices and buil
Californiads construction industry comprises
establ i shments and 94ap6p0 Empl 89pees (stal es
payroll wil!/ be about $78 billion. Nearly 72,
473,000 employees are engaged in the resident
establishments and 369, 00dmmeanpd iogle esse dtoaxcru.s Tome
of establishments and employees work in indus
heavy construction roles (the industrial sect

Tab64¢ California ConsBEsrtuacbtliiosnh nhenndtuss,t rEfmp |l oy me n
Payroll in 2022 (Estimated)

Est abl Empl

Bui | i i on Sector s
me n { me n

Resident Al I 71, €472, 31.
Resident Building Constructio 27, ¢130, 9
Resident Foundati onan8ui tdi ng 7,8 83, ¢ S.
Resident Building Equi pment C 18,1125, 8.
Resident Building Finishing C 17, €133, 8.
Commerci Al | 17, €6 368, 35
Commerci Building Constructio 4,9 83, ( 9.
Commer ci Foundati onan8ui di ng 2,1 59,1 5.
Commerci Building Equi pment C 6,0 139, 13.
Commerci Building Finishing C 4,4 87, - 7.
I ndustri

I nfras&r Al | 4,2 101, 11.
Ot her (I

I ndustri Building Constructio 28 3,9 0.
I ndustri Utility System Const 1,7 50,1 S .
I ndustri Land Subdivision 90 6, 5 1.
Il ndustri Highway, Street, and 79 28, 3.
I ndustri Other Heavy Construc 45 11, ¢ 1.
Sour(c®t:tate of California Employment Devel opment Departrt
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The proposethydhamge s@aceswhoadtdi alfgf kebdtsyi gaoaomme r ¢ |

buil ders but would not impact fitmaef tihadué$briu;
buildings, utility systems, publichendfrfasctac
on the residential and commerci al buil ding in
workers, but rather would be concEBabh®mted in
shows the commerci al buil ding subsectors the
i mpacted by the ichamigiedaspappetdeadbove, this pr.
i ncludes r edghueiarte meenctosv efror and t her mal e&nergy s
el ectrical and medhaenbtatewoder @at&r 3eambs es
magnitude of these | mpacBscdoanrocemisch olwmp acnt sS.ect i

Tab6t® Specific Subsectors of the California C
| mpacted Proposed Change to Code/ Standard [

Annu

Construction Subsecto|lEstablis|Empl oy Payr
(Bil i

0

Ot her Nonresidenti al

Nonresidenti al El ectr 3,1 74 2
Nonresidential pl umbi 2,3 55, ¢ 5.
Sour(c®ttat e ofEnCullayfnoermti aDevel opment Department 2022)

7.

3.2.3.2 Impact on Building Designers and Energy Consultants

Adjusting design practices to comply with cha
practices of building desiTgndres .24BaiPtaditywpsi c @ld |
updat ed oyear trhewiegand nbuwiylcdieng desi gwmletrasntasnd e

engage in continuing education and training t
practices aadebuil ding

|l n t he c omilallge cyteraircs,space heating i s expected
for most buil dingestos @hssr proopatsatheat recovery
storage are inwhededpipmoteuasriageanst def ault appro
heating in | arge nesnsesiidehtpwasmmphtsibgd cal
to determine tatei e sli gaaddagndethen a correspol
(typically witlwi sbmeapaer szt og)pieheits tphriosp ohseaal t
argues tlobtector calkbhlpyirg(eecxhc ¢ petiwsavd ppih2Qi pet ai r t o
water heat pumsp D ofsdre ntyhrdMHIPcboastume t oo much r e
estate in the building and are also nat tphearti
absence of this ,mtpsesbehbedept cpmel hdatt hat
recovery aared eBE®nti almlell eménti € spaceTheating
measure essentbicalkl gerae¢eks hteo adefpfta etnd wodf ftiheise
aspectselatbrat!l hydronic $phaec8thtawidg CASEgh
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intends to marmrketwiltdhadéeres to ensure that thesce
di sseminated throughout the HVAC designer com

Businesses that focus on residentiiall ,buwiolmimenrg
design are contained within the Architectur al
ClassificationT8phpb@esdmws41IBE0n.unsbhemme notfs ,est abl i

empl oyment, and total annual payroll for Bui

code changes would potentially impact all fir
The Statewide CASE Team adytdirminp act ddse atyh eReidnop a ¢
Ther mal Enetgy aStfecagéeéi rms that focus on nonr
There is not a North American | Hdaderygpe€tatstc
energy consultants. l nstead, busi rhais das ntghat

energy efficiency are contained in the Buil di
541350), which is comprised of firms primari/|l
residential and nothirtesiisdennotti apl o sbsuiikhlddd mtgds nckestse r
establishments within the Building Inspection

efficie
bound i

ncy consultingTab®@a bMhpéroorvmadtei so na ns huopwpne r
ndication of the size of this sector i

Tab6eéeCal i fornia Building Designer and2&2a2r gy (
(Esti mated)

Architectural Ser\ 4,1
Building Inspettic 1,0 3,5 280
Sour(c®ttate of California Employment Devel opment Departrt

a.Architectural Services ( NAle@S o054 1e3slt 0a)b | ci osnhpnreinstess pprriinvaar
pl anning and designi ng r esoindreerrtciiall,, iamsdt iitnudtuisama la,l Ibeu
structures.

b.Building Inspection Servi
engaged in providing bui
of the building structur

i ces-seMAIOCS e54 BDF 0 )s hanemprsi & s
l ding (residential & nonresi df¢
en g nedn ecrognp oenfefnits ésepndctgyeemsn s p encetl i

YNAICS is the standard used by federal statistical age
the purpose of collecting, analyzing, and publishing s
NAI CS was deowiedtolpymenyt tfjhe U.S. Economic Classification
Canada, and Mexico's Instituto Nacional de Estadistica
comparability in business statisticsepgmacgdt hdeN&GtahdA
I ndustrial Classification (SIC) system in 1997.
BEstablishments in this sector include businesses prim
and component systems and includes enern qy pefcftiioine mey vii
This sector does not include establishments primarily
hazardous wastes or other environmental contaminates,

entities that femceusyor okldei lchinmpd imammce/ enforcement of bu
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3.2.3.3 Impact on Occupational Safety and Health

The proposed code change does not alter any e
regul ations pertaining to safety and health,
Divhsob Occupational Safety and Health (DOSH)

would remain in place. Complying with the pro
have adverse Iimpacts on the safety or health
comsutcti on, commi ssioning, and maintenance of

3.2.3.4 Impact on Building Owners and Occupants

Commercial Buildings

The commerci al buil ding sector includes a wid
restaurants and | odwd ergestreldlaiidh meamtds mi akred war
(includi ng (rkefnmieg e MAant2dddy)y) ucsep dryt ©cof commer ci
buil dings al so wartihe selceocntsriidceirtaybluysed pri mari |

cooling and conditi,onwhadl,eramnsd gwpsé diagedrl ayt ifoomr w
heatamdg space heating. Accloirsdhiendg itno tihnef o2rOmadt iQo

Energy Efficiency Action Plan, there is more
fl oor spacecoms ChAdngpgerocaemt of Californiabds t o
(Kenney M RiDe&l®dsi ty of building and business t
a challenge for disseminating information on
does the variability in sophistication of bui
buil di nsg aonwdn eorc cupant s.

Estimating Impacts

Buil ding owners and occupants would benefit f
SectZd.oon, 4when buil ds age ccar upraetgy bill s, they
el sewhere in the economy thereby creating job
economy. The Statewide CASE Team does not exp

the 2025 code cycle toocomppant buatddengebwner s

3.2.3.5 Impact on Building Component Retailers (Including Manufacturers
and Distributors)

The Statewide CASE Team antici patmisnitnmael pr opo
materi al i mpact on Cal iAfldr miea saa rmpodbeaittn gr etr aip
Section 140.4(r) are achievabl e wit hWaetxeirst i ng
storage tanks, for example, are commonly wused
center makeup AWdHPe rs aslteosr aagree. poi sed to sharply
years-edsecalrlic reach codes expand. Our measur e
thosetondpeispe ratipempet hami2z2h would have a negl
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AWHP manufacturemmonsiorcet he 6same manufactur el

stylempact on Building Inspectors

Tabét BBhows employment and payroll i nformati on
agencies in which many inspectors of resident
empl oyed. Building inspectors participate in
current on all aspects of building regulation
CASE Team, therefore, anticipates the propose
empl oyment of building inspectors or the scop
efficiency inspections.

Tabdié Employment i n Cal i f oremita Agteantce eandvi Gdv 6B
nspectors in 2022 (Estimated)

Admi ni strati Stat

Housing Pfto( Loca 35 3,0 248
Urban and Ri St at 3¢ 76 71.
Devel opmen® Loca 52 2, 4 211
Sour(c®ttate of California Employment Devel opment Depart:r
Administration of Housing Programs (NAICS 925110) comp
engaged in the administration and planning of housing
housing authorities, and hoawelngp pemtg.r ams , pl anning, a
a.Urban and Rur al Devel opment Administration (NAICS 92!
establishments primarily engaged in the administrati
rur al areas. I ncluded in thiardsndamrsd ryommies ggiowreg.n me n t

3.2.3.6 Impact on Statewide Employment

As described.i2nthSrdodtg tomes St at ewi de CASE Team
anticipate significant employment or financi a
California economy. This is not to say that t
i mpacts omrnemplhoYml i f @r. 12i. &.hel nStSetcetwiiodne CASE 1
estimated the prHypased ccHemge Riecovery and The
Storwagel d af fiedcet esmpaltoeywnent and economic out pu
through i ts | mpescitgaend sbeunielrdgeyr scconsul tants, anoda

inspectors. I n addition, the Statewide CASE T
associated with thdygpropioscsedeathaRgeovary and

Storwgel d | ead to modest ongoing financial sa\
would then be available for other economic ac

2Q@5Titl e 2Dr a®PASE ReofMNomtresi denti al HVIAC Space He



3. 2Edonomic | mpact s
For thkheodb62cycle, the Stat dwi dMPCASIE mbaa&ih use

sof tWaral ong with economic information from pu
judgement to develop estimates of the economi
proposed codCCe®ncrpnagas.l y, | MPLAN esftumatiecn | of
incoming cash flow in different sectors of th
standard. The jobs created are typically <cate
empl oyment. For example, cash flewdimtaeta man
empl oyment (jobs created in the manufacturing
created in the sectors that provide raw mater
induced employment (jobs created in the | arge
people newly employed in the manufacturing pla
tot al number of jobs created due to a code. T
constant returns to scale, fixed input struct
constriaxend st,edhnol ogy, and constant byproduct
static in nature and is a simplifecanomy.of h
The economic i mpacts developed for this report
' imited and to some extEret | MPdAWN atoidwed ipmrrfoovrind
relatively simple representation of the Calif
CASE Tieamconfitchheéent ethbbdobn and approxi mate maghni
economic Iimpacts are reasonable, i1t iIs import
is a simplification of extremely complex acti

busi nesd exst,hearn organi zations as they respond t
codes.asmeadtldt hi s economic analysis, the CASE
assumptions r egeacrodnonngi ct hbee ne fkietlsy associ ated wi
change.l oBwi nfgolt hitsheecppmroaora cch,i mpacts presented [
| ower bound estihhmanhedsvdcithtebéhswipmibposed code

Adoption of this ¢wdel dhapgel proposeal atively
i mpact s tthher caudgdh t i onal direct spending by thos
industry, architects, energy consultants, and
Team does not anticipate that money saved by
organi zatidomy d4fhfeeptreposed 2025 code cycle re
additional spending by those businesses.

%] MPLAN employs economic data and adevsatnicneadt ee ceocnoomu nei ¢ m
i mpacts for interventions |ike chalhagrsmarettiihoerf @ramhatfhoer n
| MPLAN model isregg wpvr. d dVePd SAIN. c o m

¥Gov. Code, AA 11346.3(c)(1)(C), 11346.3(a)(2); 1 CCR

di sadvantaliethu virmeCsses currently doing business in the
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Tab6®& Estimated | mpact that Adoption of the P
on the California Commerci al Construction Sec

Lab(Tot al

. Empl oyr Outp
Typef Economic | mpact Il nco Adde .
Wobs i i 1 M
Direct Effects (Addit 136 $ 1.0 $1.2. $2.0!
Commer ci al Buil der s)
I ndirect A&ffeconal spi 33. $2 ¢ $4! $8
supporting Commerci al
Il nduced (Bfpfeadt ng by e 56 . $3 ¢ $6 ¢ $1.1(
experiencing odirecto
Total Economic | mpact 226 $1.7 $23 $42

SourCASE Team analysis ofmddehi hgomEloMmhilaAN MEPLAWNp LLC 202

Tab6te Estimated | mpact that Adoption of the P
on the Cali f obensiiagnBeurisl dainndg Ener gy Consul tants

Lab(Tot al

Type of Economic | mpa EmpI(J(())%/Sr Il nco Adde(l\Sl)iultlp
Mi |1 (Mi 11

Di rect (EAdcicttisonal S p e 3 0 0 0
Designers & Energy Co ’ ’ ' '
I ndirect{tA&dfeconal Sp
supporting Bldg. Desi 1 0 0. 0
|l nduced (Bfpffeadti ng by e

. . < . 2. 0. 0. 0.
experiencing odirecto
Tot al Economic | mpact 7. 0. 0. 1.

SourCARSE Team analysis of data from the | MPLAN model i nc¢

3.2.4.1 Creation or Elimination of Jobs

The Statewide CASE Team does not anticipate t
2025 code cycle regulation wgpdkefd j|easd dro the

el i minaxi sty médgs of | obs. I n other words, the
propose@ whahgl not result in economic disrupt
economy. Rather, the estimat esSecftiec@wotolmd ¢ i m
|l ead modest changes in employment of existing

3.2.4.2 Creation or Elimination of Businesses in California

As st aSeecdt3iom,t4hel St atewi de CASEdTehabgepwopl d
result in economic disruption to any sector o
change represent s tah aenodleessitgtrohsginrgsptdecdey heat i ng
nonresi dent,i anhibcuhi ledeoionkgdss nwv € | yo nbpuertdi etni voerl yc

di sadvantage Calimor nwaulbdsihessesssarily | ea
advantage for California businesses. Therefor
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foresee any new businesses being creankd, nor
any existing businesses would be eliminated d

3.2.4.3 Competitive Advantages or Disadvantages for Businesses in
California

The proposed code changes would apply to al
regardweses hef the business is |ocH#Thdrehside
the Statewide CASE Team does not anticipate t
208%2code cycle regulation would have an adverse
Califoresasaedusinkewi se, the Statewide CASE Te.
businesses | ocated outside of California woul

3.2.4.4 Increase or Decrease of Investments in the State of California

The Statewide CASE Team anpadryazteed pradfiiotnsala ndda tc
i nvest ment by businesses that expand a firmbs
domestic inves¥msmtbhl Gohro wWsP,DIb)e7wrdA2Q@MNPDI as
a percentage of cor poar dtodv8porfo2f0i 2t0s druaen gteod tfhreo nw
economic slowdowns associatetdtawhdDBbt per@@WwitD
2019 with an?2éwearcege .ofWhil e only an approxi mat

business income used for net capital i1 nvest me
provides a reasonable esti mat eaneoft htahe wprud glo bte
reinvested by business owners into expanding
Tabt@ Net DdPmewtaite I nvest ment and Corporate P
Net Domest. Rati o of
Year _Investm CorpoPa_béi_t | nvest
Busi nesses, Taxes, Bi | I i Corpor at
Dol | (Perc
2017 518. 1882. 2 ¢
2018 636 . 1977. 32
2019 690 . 1952. 35
2020 343. 1908. 1€
2021 506 . 2619. 1¢
5-YeaAver a 539. 206 8. 2 €

Sour(ckkederal Reserve Economic Data, FRED 2022)

¥Gov. Code, AA 11346.3(c)(1)(C), 11346.3(a)(2); 1 CCR
di sadvantagietbhud wirmeCsses currently doing business in the
®Net private domesshtei ct oitnavlé savmeosuinime wiE pi t al by the busine
is used to expandrtahereadapihtaal matiomakai n oGo rrpeeprlpaticaef i due t
t he moneefytadierf go rpatyison ts expenses.
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The Statewide CASE Team does not anticipate t
with the proposed measure wOuhdré¢éaaead om0 degme
i nvestdmemrtctl y ,on amgi aééelkyed sectors of Cali
Neverthel ess, the Scteadgteerwivdee aCA SE sToenaanb | e est i n
change in investment bygs€adlomhordheakrdugearms ses
economic activity associated with the propose
proprietor iwascomsedowhserhvati ve esti mate of cor
portion wofulwhhle kkadllyocated to ne® business i nve

3.2.4.5 Incentives for Innovation in Products, Materials, or Processes

The HVAC industry ted etcrtanci rsg atceewehredatalnlg desi
of this measure is to support this-etlreecnd ilcy f
hydroni cs bhylibtekarssi gned with appropriate amount s
storage and hydronic heat recovery t.o T™aixs mi z
measure i s drxipweobedtion in the nonresidenti al

3.2.4.6 Effects on the State General Fund, State Special Funds, and Local
Governments

The Statewide CASE Team does not expect the p
measurabl e i mpact on Californiads Gener al Fun
government funds.

Cost of Enforcement

Cost t o atSsteatSe government already has budget f

education, and compliance enforcement. Whil e
resources to updatSt anhdea rTd st,l ei n2c4l,u dPianrgg wpdatir
compliance maspondl sgand quest iroengsu iarbeonuetn ttsh,e
these activities are already covered by exi st
government are small when compared to the ove
associated with dpes Thha.eprchimonged paode change |
i mpact state buildings in an equal manner to

propbsaal been fouafdf ¢ ot beecost

Cost to Local Alolvepmaonecdesd code changes to Tit

result in changes to compliance determinati on
trdiunl ding depar tt hent evti asfefdSt Taintdlag dx4, -Wharlte & |
training is an expeepséstoitocal ngobva new cost

t h2£02chbode change cycle. The building code is wu
governments plan and budget for retraining ev

2026 percent of proprietor income was assumeTablloe be al l
12
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numer ous resourcab guaelalmkeatsotbosupport com
can help mitigate the cost of retraining, 1inc
by tBDBodes and Stanfaudb pasoBnamy ICotded Ace) .
Sect3.olansAppendtilke ESt at ewi de CASE Team consi dert
proposed ncgoetieghctcha mpact various mar ket actors
and enforcement process and aimed to minimize
government s.

3.2.4.7 Impacts on Specific Persons

Whil e the objective of any of the Statewerndgy C
efficiency, the Statewide CASE Team recogni ze
proposed code change may resulThi 9 nc awdhe ndrearded
proposal i's not expecteRetf@ri mpa.@ecs promief i ¢ p
details addressing energy equity and environm

3. 2Fbscal | mpact s

3.2.5.1 Mandates on Local Agencies or School Districts
There are no relevantesmaodasebBootb Hdostali agenc

3.2.5.2 Coststo Local Agencies or School Districts

There are no costs to | ocal agencies or schoo

3.2.5.3 Costs or Savings to Any State Agency

There are no costs or savings to any state ag
3.2.5.4 Other Non-Discretionary Cost or Savings Imposed on Local

Agencies

There are ndiaddedionoary costs or savings to

3.2.5.5 Costs or Savings in Federal Funding to the State
There are no costs or savings to federal fund

3.Bnergy Savings

The Statewi de @ASH Tsetaank eghaotlhder i nput to infor
anal.Wei s esemaocobhédcturer pfodubéatitecatvary an
energy storagenéqumpmenhni cal efficiency and
anal yedppendiox R summary of stakeholder engag

Energy savings benéefatstmadi bpveppotenonately
Sectd.dé6or more details addressing energy equi't
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3. 3Ednergy Savings Methodol ogy

3.3.1.1 Key Assumptions for Energy Savings Analysis

Simultaneous Cooling and Heating
The purpose of 't hi shynideraosnuirce hiesatt @ heecmosvuerrey o c c U

significant overl|l apping cooling and heating I
either spaceniheatomgddodmestoi c hot water. To det
the Hospital prototypesiwgnsi uUiseantsiocerli appincd
heating | oads were model ed.

The base case for -ehestmeasbuel dsngnwhbbke hea
entirely sataoatieedhwiat hpaimbss (WaVilPshosen to r
jurisdictiorbecequcridegi ghGurvrnantrleyac ht lte dersot
use hydronic heating are served byypgas WwWer éer
modi fied within CBECC to replace the gas boil
modi fied models became the base case for this

The measure case was3Qmorddaodfn td ch et cA WHePpMeagehe p me n t
pi pe dedi cateerdy hcehaitl Ireercsovt o satisfy the overl a
|l oads. As a resul B (Qefr cethdt hbenda&WHBs onhoobRHCs,
system was able to be downsized as wel |l

Toproduce initi-alecesuttbasehenfallperse kwebryep e d!| o a
from CBECC and then modified in Excel to mode
system.heSitncreecovaemreg mhstl |leppropriate for buil
overlapping cooling and heatingdipongdswithishim
characteristic.

Thermal Energy Storage

Many | arge buildings have | ow overlapping coo
water tohlkatt watconeany schimplrarcti cal. However,
stil | have a significant peak heating | oad, n
buil disegecsrakcl These buildings are good cand
of Hdaeyore cooling waste heaup flogattihreg nreexd d sno r
all ows the building to downsize the AWHP capa
This measured&s mhasae ¢@dséhe simultaneous cool i
consi stselodctami albBbuil ding fully satisfied wit!l
i mpacted prototypes include | arge office, me d
hot el

We model eds urhe sugnemg conddik$arn veastseem cleC BWR
syst,emyhi ch spervoewriade sEE bermsgfsittegner @iWeeTEWHP and
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DHRC i-hi Fowcdmditthieond ERAWHR tieanf i gar ddl i ver CW
temper dduraevs ng amehaitenftr oai r at design heating
typicaH liyn 3mdost Cal iamar ménat cld e cnab@mwy ad leisl | er
bet we€®anHWt emper altlumoerse | i mited openatemageenve
efficiency due to tdhhetacowmprlesasorhmrodhdaaAVEP wo
were configured to delikeat HWet empey atlkdeber o
bet ween CHW and HW temperature ranges

The measure case wasSBELCL e |[Eade dogwiPd iudse doih g t o
det ai | edatsipeercipgriepared by Tayl or Engineers in
Depar timeing . memo i s AppemndiuxeedH lelmt ri ¢ baseline
prototylpes | Wé&Er éiexported fr opr oCBeESCCe ch nadc d chrechi n
the Tayl or Engineers specification.

Heat Recovery for Service Water Heating

Energy savings foratbubamedmbiytati evelg&r ge Of f i c¢
prot otny pCeBIEICCa l | 16 clTlhiamatsed dzeo reecso.nomi zer i n ¢t}
di sabl ed to accaurlatpeoltye nrteiparle sceomtdenser heat av
The peak heatiamngd, ScHOW Ilionagds weExc edlhenalexmp® r wietd
hourly | ®dd pparraf il lbeaCdH W altoiaod), , H&"n H o 8HW | oad.

Excel was thempr acesisttioh@osesults Adj asnt 86O h
i nputs were added to the spreadahedetafoenpenpc
This represemirseftereen@eod! iimgtheApragpossedabhegu
process SHW | oad w&s talhsean,adddhadh d(rey.,g. Tht sess ¢
represeIHWaptefeer enced i n theTphpbeoposmpedddhguage
the peak heating/cooling | oadsaagBéiWiwer g@gr oces
themwaled to represent the different threshold
140.4r (1) and for BHOW 4ilidhaE’ )srpea ceawerhye eitn al so i n
adjustabl ehevaatl ureesc ofvoerr y chi ll er capacity and S
representing the minimum capacity for Aeach as
fixed process cool i ng ThL R oasfe rOv. a5t ¢vwaess iasddeinrme dv.i
the AGCMd profile for c¢empPuidédrefroehPdSh dwhi néa,
forpibcoefntt h®76i1 MmEprer coefntt he t.iOnoer pa@nSdcoeln tt h e
time (avepagegdm® HVRLR'r ohnme tpr ot ot y peusneodd eflosr wa s
t he prSoHW®ER

For eachskaldredt tk®@eol i ng | oad sfcrad e dt lpag omeedel cam
| oaveéraedded to determine the towat-tedvaulkedat cool i
recovery chilwlasr aGGR mefd 4 o5 approxi mate the <c¢ch
cooling dlialdl @l usaste heat represents the avai
availlalbhor hedheremoodeér yhemhecawmaparabkl e heat re
current HHW heatd mredovdédry anli tlakrescamacismal | e
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3to determine how much heat i .ST hree HHWe reenck rigry t |
saviaoagst hat hour are thea takedl €0Pdoby4aSstm
recovery chiller 8@eBstiesraafbarnedl| COP AWHP.

The spreadsheet al so acpiopat AERETr rtelce vfea o/t cthh
|l ess effi ciroendty imo deedI/hiamdi WHR coon liyn ghd e e .

hourly PLR is compared to thepfimpeaeptmigpoed of chi
Wh & evcearpaci tpyi ptehec a2nnot sati sfypimpesdnTdregynet by
penalty for-pipenimgcbobloéi Agcadindyl amtoeled bhass e dh emn
COP fpirp of 4.5 andpiapéi WeHCORviongsdare ther
mul edpbiy the electric rate in that climate fo
savings.

The heat recovered for HHWondensen d$eltr avtaed
determine the remaining heat available for SH
to the SHW |l oad in t hanoumadauroft oS HMWe theerami me ctohve
houlrhe SHW energy savings for that hour are th
COP of 4.5 for the heat recovery chiller vers
water Hbaser KW savings are then multiplied by
for that hour toddoedavmnge. the hourly

Note that thighywyakcpaserivative because it doe
energy ,aviyndieati ng .endar gays ssumaistrgshnaotmi zer wer
enabl edvotuhedr dbe no simultanedussheatiobgi anmdl go
al ways truei f ptalmemsaghafigant rS&HW d oaadd atra ide nt
withaoecad air e@erotnlbenidatra center i s not oper a:
return tempefrmatIATe,s AemRAE) accurate anal ysis \

for coolingl savdegsrClipndiimg tPLR with the econo
and gami ng this to the .callhceulsamaetdl remeamtfu irtrelea v e |
coolingcandenheheat réeceeeclpooaddomged blee HR chi
eneri gy alarcecaoduyn taesd pfaiahte ofncr ement al hed@dhi ag ence
free cooling | oad woewled gbpei acec2nmpVéH Pe dwotuol dt hues e t
this | oad to determine $ihrecdértere cBOCiIi magt KW isa
al | climates it w@pdumet tmMmecevsvdinNngtenergy sav
|l ncrement af uo cdhteiadn g efcorvery chill er capacity a
capaontg per |kaetrueh deavseilsoped nbcarseende nam It Ceo st s i
Section 3.4.3. These cost hfemdjct stoals| eaveval ot & e ni
recovery chiller capacity tamdd StHoM hieme t e otvel
i ncrement al cost for the cuheeprptaspreadcpheet
tot al $ saving8/tCorcdet or mMiomadisthe etir asTBhuemp p i on
adjustable variables in the spreadsheet were
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parametric analysiseffectemaeaeet natve deostange of
assumptions for buil diHR gc Hiolaldesr, irodicreg,s dmdh dSl

3.3.1.2 Energy Savings Methodology per Prototypical Building

The Statewide CASE Team measured per unit ene

proposed code changes in several ways in orde
are calcul ated ibyi ttrwedauviympes &ldecmegasured i n t
usage and peak demand reduction. Natural gas

energy usage. Second, the Statewide CASE Team
SourkEneer gy represent s rtahve ftucetlalr eagmahrugatd thiifon gaper
addition to all -=inteeg gpr awsledt if gcimfmne eraa rcaet ean ea lgly
transmission, del i verTyh,e ahnodu rplryo dSuocutricoen H noesrsgeys
provided by CEC are proportional to GHG emi ss
Team callcaudtgetr end Sy s Ce ghtktiSdCe saviomgner |l y known a:
Dependent Value (TDV)LEGesgyi €gpalt S@avusnigsg hol
energy cost metrics for both electricity and
LSC hour layr ef apcrtoojresct eyde aorv elri fteh eo f3 @ Sh@& hoouu rlldyi ng
factiomrcor porate the hourly cosits oifomaamd ndil s tgre
fuel, capacityantdroaadese,d £LOR ®amp ssi ons. Mor e i
Source Enke$Q@yhawmdliys faavcatiolrbsbh I eth2 08 GEhG St af f
Workshop on Energy CoshendCduhieyi 3622 O©OECrBtaff
on Energy Code Accounting for the 2025 Buil di

The CEC directed the Statewide CASE Team to m
prototypngaroddalid dtihat represent typical bui l
of bui(lChilngornia Energyh@ommios ®ityme2®22) di ngs
St atewide CASE Team used inTab®ekanal ysis are

Tab?7® Prototype Buildings Used for Energy, De
| mpacts Analysis

Numbe FI| oor

El;om;oty of (Squar Description
St or | Fegt

5-St ory Hospital pl us bas
Standard 90.1 Hospital p
Hospit e 5 241,5The p_rototype contains T
compliant envel ope featu
systemAlL Atgei del ines rec
VAV systems wherever pos
. 12 story + 1 basement of
il eel 12 498’5and a ceiling plenuin 90.
School L 2 210, 8 High school with WWR of
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https://www.energy.ca.gov/event/workshop/2020-03/staff-workshop-2022-energy-code-compliance-metrics
https://www.energy.ca.gov/event/workshop/2020-03/staff-workshop-2022-energy-code-compliance-metrics
https://www.energy.ca.gov/event/workshop/2022-07/staff-workshop-energy-accounting-2025-building-energy-efficiency-standards
https://www.energy.ca.gov/event/workshop/2022-07/staff-workshop-energy-accounting-2025-building-energy-efficiency-standards

The Statewide CASESEeramgogusrteneanagleglct ri city, naf
gas, dem&kndandi G&cts by simulating the propos
Ener gyhkligmsgot ot ypi cal bui | dti hEd2R5a s @ arearthisa soent so ff
the California Building Energy Code Complianc

CBECC generates two models based on user inpu
Proposed Design. The Standard Depigthotrepirealn

buil di ndge saingdu satelseetd of featur ¢s feegedl ggsblutdgen
and rSmas ebadggt that i s minrRORE&RI {1 lyecdmpl Pamt 6vi
requi r eéfreaantusr.es used in the Standard Design ar
Nonresi demRteif @r eACE Manual . The Proposed Desig
geometry as Déaei $nanatr dit assumes the energy
user describes with user inputs. To develop s
changes, the Statewide CASE Team created a St
bui lrde mrgesent inmtge ovo mpl 20Q@ 2t cedemodi fied the s
system to canwvwatturiat fgrmrembAWHBIzed &a&ano mkettpe
desi gn. Thaaddreenpr esents the baseline condition:
measures wer €oc o mpsawsreane at he st andapid@pddBi gn us
becaoskaseline condition is assumed tot hbee a de
code in a local jurisdieteicomittchenehgy addet ed
The Proposed Design wasDedeéeghni cal atd whegsSean
revisions that represent t hléhipr apeasead ec hcaomg eas
subcat elymat esecoverytwetmabrewethgustorage in
desiMons.t prototypes woulyl dfalrl e quidreirng hteh eramelg
storage@ prloposed design configurations include
energy dthelmnasgpet al omtoyuptedmpl vy wi t hout ther mal en

so it was modi fhedr o6opi onhglahencoehoaregas .bet ween
standard and proposed designs3.a3r.el . flurther des

CBEC& | cul atdsiWhlolhg energy consumption for ev
measur ed rhno ukrisl opweart Wy eamd (kWhv Mhrepens/ yeat hén
appli @9 26h@ hour ltyo fcaaclltdourlseactyrecglye iuesnek i | o Br i ti sh
t her mal uni t sy),p eSro uyreceer E(nkeBtgw/ f actors to cal cu
in kilo British theyyamad houtlksy p@HGyemirs ¢ikd®@ns /
calcul ate amneagaim@tliGi c tons dbéemcasdmisda loxmt
(MT or fAtonH&€adi CO2aiwn) Ener gCBECEEmiag siocomge2@2 2
LSC savalngses mea®6Ppbreeds einit val2@z2z6PVdmd sndmi nal
dol |l ars.alGBREC@I culedk se laemmnturailcipt y demand meas
( kW) .

The energy ippagotsedfcote change do vary by cl
Statewide CASE Team simulated the energy 1 mpa
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the ciziomat s pSCi hoar Iwhefnacctaolrcsul ati ng energy at
i mpact s.

Peunit energyonmeactdentoal nbuildings are pres:
foot. AnnuaGrh@depgwpk demand I mpacts for each
translated into i mpacts per square foot by di
buil ding. Thiosr satne pe asslileowscompari son of saving
types and enables a calculation of statewide
that is published in terms of floor area by b

3.3.1.3 Statewide Energy Savings Methodology

Thpeunenhergy i mpacts were extrapol asedt ewi deat
constructibohat@W@EGeast desd.atTehme de constructi on

estimate new adodnisthimoonost d oin&@C2u6t he first year t
20215 t4,.e Rart 6 requir & meayltsso aerset aima teeft ftehoet a |

existing bukbadwemgcisd otkatienwi de CASE Team used
savings from bu(iGadliinfgoranlitae rEantearognyh@o mmi ssi on 2
construction forecast provi dasdsdcamde nesxuicgtiiomg (
building stock) by bui,l daisn gs htoywpne i.ann dA pcpleinndai txe A
Appendirxsfkents addi ti onal i nformation about th
used to calculate statewide energy i mpacts.

3.3P@Unit Energy I mpacts Resul ts

Energy savings and peak demand irifeacod @th roonuwsglper
TabT®2Thi s measure would onlyadgptiyohs, newt caht
The -prirt energy savings figures do not account
adoption or cadPrepmlniianceaevr aaitgess.f or the first yea
frdmlIada. KWlhwdepending upon cldmae@uebinens Daman
expected to r0aokgw adredkWdemendi ng on climate zo
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Tab?t2 First Year El ectRParci®yu dia®iimmalest ankewhuyyan €eat i ng
Prototype Czl CZz2 CZzZ3 Cz4| CZ5 CzZ6 CZzZ7| CzZ8 CZ9 CzZ1(0Czi11CzZ12CZzZ13CZzZ14CZ1E5CZ1¢6
Hospit al 6.¢0.¢0.}70.¢0.¢0.70.¢0.70.70.70.70.¢0.70.¢0.¢%t 1.
Tab?7® First Year Peak Dem&md aRedbomudon ahWouBedeal i ng
Prototype Czl1 CZz2 CZzZ3 Cz4| CzZ5 CzZ6 CZzZ7| CzZ8 CZ9 CzZ1(0CZzZ11CZzZ12CZzZ13CZzZ14CZ1ECZ1€6
Hospit al 0. 0.:0.(0.70.20.:20.70.20.720.20.20.20.00.20.10.:1:
TabtV4 First Year Source Ené&ggwr 8&aomgbt 6h8obuy €eoling and Heat.i
Prototype Czl1 Cz2 Cz3 Cz4| CzZ5 CzZ6 CZzZ7| CzZ8 CZ9 CZ1(0CZzZ11CZzZ12CZ13CZ14CZ1E5ECZ1€6
Hospit al 2.7 2., 1.¢ 2.% 1.¢1.¢ 1.4 1.¢ 21.¢ 1.¢ 1.¢ 1.¢1.¢ 2.t 1.7 2.7
Tabt?T® FirsktS&Gramrgy S@Webguarei Eomultaneouan@eating
Prototype Cz1 CZzZ2 Cz3 Cz4 CZ5 CZ6 CZr7r CZ8 CZ9/ CzZ10CZ11Cz12CZ13CZzZ14CZ1:5CZ16
Hospit al 5.¢5.74.¢5.¢5.7 4.¢ 3.¢ 4.5 4. 4.5 4. 5.04.2 5.¢ 3.4 7.1
TabY@& First Year El ectRPerci$yudbrawh éhrgsa [( KEMEer gy St or age
Prototype CZl1| CZ2| CZ3| CZ4| CZ5| CZ CZz Ccz Cz |CZ Ccz Ccz CcZz Cz Cz CZ16
of ficeLarge 0. 0.¢4 0., 0.¢40.20.20.20.90.20.20.40.¢40.40.¢ 0. 0. ¢
Tabt® First Year Peak Demd&md aRed Fdbteitonra |l ( \EneRPe@gry St or age
Prototype Cz1| CZz2| CZ3| CZ4| CZ5| CZ CZz cz Cz |CZ CZz Ccz CZz CZz Cz CZ16
of ficeLarge 0.C 0. 0.CO0.70.C0.CO0.CO0.CO0.C0.C0.20.20.00.20.060.:c¢:
Tab?7®& First Year Source En&ggwr 8a¥bepgmal kBhe) gPeBtorage
Prototype Cz1| CZz2| CZ3| CZ4| CZ5| CZ CZz Ccz Cz |CZ CZz Ccz CZz CZz Ccz CZ1l6
officeLarge 1. 2.: 0.« 1.¢% 0.¢0.20.70.90.90.¢12.¢1.20.¢92.00.¢ 2.°¢
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TabV7TeFi rstLS&arrgy S&vikhgrs fquialrhee B oBner gy St or age

Prototype CZ1| CZzZ2| CZ3| CZ4| CZ5 CZ Ccz Ccz Cz Cz cz cz Cz cz CzZ15CZ7Z16

officeLarge 2.¢ 3.C1.(¢3.¢C121.¢ 2.2 1.2 1.¢1.3% 1.4 3.02.¢ 2.4 4.5 1.¢ 6. ¢

Tab8@ First Year El ectRPerci $ yu draldvel ahtgsR e ckowhe)r yWd toer Skea arti icre

Prototype CZ1| CZ2| CZ3| CZ4| CZ5| CZ Cz Ccz CcCz Cz Cz Ccz Cz Cz Cz CZ16

officeLarge 0.1 0.170.20.20.20.720.20.20.20.70.270.270.270.20.720.1

Tab8% First Year Source En&ggwr 8aHeapygsReékBvVvea)yPEor Sgervice Wate

Prototype Cz1| CZz2| CZ3| CZ4| CZ5| CZ CZz cz Cz |CZ CZz Ccz CZz CZz Cz CZ16

of ficeLarge 0.2 0.7 0.: 0.7 0.70.70.70.70.20.70.70.720.7170.10. 0. 1

Tab82Fi rstLS&arergy S&vimhgrs fquiadeesatFoRetcovery for Sgervice Water H

Prototype CZl| CZ2| CZ3| CZ4| CZ5| CZ Cz cz CZ [CZ cz cz Cz cz CZzZ15CZ16

Of ficeLarge n®i n® nd nd nd® nd nd nd nPd nd nd nd nd nd nd nd
2Q@5Title 2Dy a®PASE RBaMNomtresi denti al HVAO4Spa



3.@0st and Cost Ef fecti veness

3.4Edergy Cost Savings Methodol ogy

Energy cost savings wer el ScC lhcouulraltye ditabcgt oarpsp I g v
savings estimates that were derived 2s3nh the
LSC hour layref amotronrad i zed metric to calcul ate en
accounts for the variable cost of electricity
along with how costs are expecatleydsitso clhhange so
the period of 3&mnedryss.i s used i s

The CEC requested energlee®Bti cadavomhganalvesi s |

2026 present value dollars (2026 PV$) and nom

analysis usesl eam®erigy 2026 RE8f fEosi seamdscasi

2026 PV$ are pres3echft eedhiisn rSepcotriton CEC uses res
c

dol Il ars to omphmeteatndeFEscal | mpacts Stateme
entire package of proposd&gpemaprgesGtmt sTidder Ry
savings results in nominal doll ars.

3.4ERergy Cost Savings Results

Pewunit energy cost savings for newly construc:
3yar period of analy2pbr e ca&med opl dézaleha eRIVS)
Tab8 & hr oughd =

TheSC hour lnyetfhaocdtoolrospg aelcebw i ty savings to b
than el ectricit ypesaakyv ipndgtsii adusnd snggurneo ni s mxpect e
i mpact on heatiag welak a® maodleinhg apé gk ochemand
depending on how the thermglbredergy storage t

Any time code changes impact cost, there is p
Refer to3.®ect mome details addressing energy e

Tab888 BP¥LSGavi Oger-YdaQr Peri od idferArmbagluyagies
FootNew Constructi oni Hondp i@datiul t@am®ous Cool ing
Heating)

Clmiat ¢ 30YeaSCHI ect | 3¥earS®at ur a TotaJYe&L@_S(
Zone Savi | Savi I Savi i
(2026 (2026 (2026

1 5. ¢ 0. ( 5. ¢

2 5.7 ( 5.7

3 4. ¢ 0. ( 4. ¢

4 5. ¢ 0. ( 5. ¢

5 5. 7 0. ( 5. 7
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Clmiat ¢ 3C-JYeaSCEF_Iec_t 39YeaLrS(Natur_a TotaJYe&L@_S(
Zone Savi Savi Savi
(2026 (2026 (2026
6 4. ¢ 0. ( 4. ¢
7 3. ¢ 0. ( 3. ¢
8 4.t 0. ( 4.t
9 4 .t 0. ( 4 .t
10 4 .t 0. ( 4 .t
11 4 . ¢t 0. ( 4 . ¢t
12 5. ( 0. ( 5. (
13 4. 2 0. ( 4. 2
14 5. ¢ 0. ( 5. ¢
15 3. ¢ 0. ( 3. ¢
16 7.1 0. ( 7.1
BANAO refers to the fact that the CEC forecasts 0 squar
for this building type in 2026.
Tab84¢ DBP¥ISSGavi Oger-Ydaar Peri od idferArmsaluyagies
FootNew Comnst i oAd cdaintdi loanmrsge Of fi ce (Ther mal Ene
cli ma 36¥eaSCHEIl ect 3evearS®atur a Tot adyedl0dS(
e Savi Savi i Savi
(2026 (2026 (2026
1 N A N A N A
2 N A N A N A
3 1. ( 0. C 1. (
4 3. ( 0. ( 3. (
5 N A N A N A
6 1.7 0. ( 1.7
7 1.7 0. ( 1.7
8 1. ¢ 0. ( 1. ¢
9 1. ¢ 0. ( 1. ¢
10 1. ¢ 0. ¢ 1. ¢
11 3. ( 0. ( 3. (
12 2. ¢ 0. ¢ 2. ¢
13 N A N A N A
14 4. °t 0. ( L5
15 1. ¢ 0. ( 1. ¢
16 6. ¢ 0. ( 6. ¢
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Tab8® BP¥LSGavi Oger-Yd8aQr Peri od idferArmbagluyagies
FooatNew ConstrulAddionilaaarsilge QfefaitceRecovery for S
Wat er Heating

cli ma 36veaSCHEl ect| 36rearS®atur a Tot adyedl0dS(
Zonec Savi i Savi | Savil
(2026 (2026 (2026

1 N A N A N A

2 N A N A N A

3 0. 7 0. ( 0. 7

4 L 0. ( 0. 7

5 N A N A N A

6 0. ¢ 0. ( 0. ¢

7 0. ¢ 0. ( 0. ¢

8 0. ¢ 0. ( 0. ¢

9 0. ¢ 0. ( 0. ¢

10 0. ¢ 0. ( 0. ¢

11 0. 7 0. ( 0. 7

12 0.7 0. ( 0. 7

13 N A N A N A

14 0.7 0. ¢ 0.7

15 € 0. ( 0. ¢

16 0. ¢ 0. ( 0. ¢
3.41 8crement al First Cost
3.4.3.1 Simultaneous Heat Recovery
The increment al cost for simultamseaud i mgatwirnd
alell ecdtersiicgn wi t hoyantdpgt atdleam gd/ee@i gmcl ude heat
recovAdryy iatedl le ccterniter al plant without hpiagerecoyv

air to wat e AWHEad meptuimpessATWHHPand s omebr mes
generally referred to ASH)B2pri pseo UAr'WHgP IsSlbecaatth ep u mp
chilled watebutornditotatwatthbden smon@dlbiemdnei s rej ect e
tdambi &int . | Mmohdehegetaitenxgt $ a actamb i e ndtp i gpier AWHPs can
provi dlee dtoiting aat tbel stAymecovmei ngwasmelamnser

Theeiteat that iesl snorte jraeosctboevaanrt o , )
Fig@aimehows a typical pl akpi pwietdanagedHPmbThatse on

AWHPasI | have a coabpngxclaBalh etTdyrigsw if pleesa g i
t hz2pi pAWHPIsavieooontr ols uwahl tehsat2-ppihpeen AWHP i s nee
for cooling it iIis connected2piopda hAWHRMHW ss yrsd edrr
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heating it I s connelthépd AMHR N ed HWi dtg sleeawmeo nt r o
val asesthey are always connected to both the C

FEE Lo

N P
N @
®
P @
)

~ B

. @

Figwrrigdypi cal CHW/ HW-PPR Ipan tePriwp et4 hA VEH P s

The incremesitmdl| tcosdo wd heatddi eadmsntadtyo i sp g had e
onepi2pe AWHPIitpe aAAVHBPPay Ar ea mec hgmiocva ld ecdo nithrea
full Il ncrement @alnec o9 t-tt hWieWHIR3 @ rna dtéhri csmppd padn t

AWHP t“pipe AAMPshoWwab8iégn 4pée pe AWHBG6EOOHDE mor e
than -pihmpe@8@ has sl imahtnltye atigleeidpe i s | ess exper
insamd | has at tsolerstglhemasutsley it edJoeseaphe 4
controlThel nwets arne si unictr einse 56 H It omo tf dfeat recove
capacity.

Tab8@ ncrement al First Cost apd pMajpisp @nAaWldR Cc

Par amet er Val ue

Represe AWHPIi waptay (to 130

l ncrement al equi pmeni $500
I ncrement al equipment $65, 0
Il ncremental piping (¢ ($15,C
Il ncremental piping (¢ (%115
|l ncremental controls ($17, &
Il ncremental control s ($135
l ncremental maintenalil $250
l ncremental maintenalil $1. 92
NPV multiplier for ai 19. 6
NPV of annual mainteil $38
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Par amet er Val ue

Expected | i feaasgf AWHI 20

Repl acement cost mul i 0.55
l ncrement al repl acemd $277
Net incremengiape co®ntA $73, 3
Net incremengiape cs/tt $565
HR Chill er capacity i 368

|l ncremental cost for $207, ¢

3.4.3.2 Thermal Energy Storage (TES)

CondensefMMiwmat éemdependent TENERiQgy &etovmrgf (TES
condenser water floiwwa st hbeirdmaals sayne tdacgsempn a to e

ver sus AWHRscoemt Bay Area new. Sedm@rauncd i on pr
Appentlox eproducte omniod allevlmedm@ped by Tayl or Eng
compaséemng@gl-elad dhtyrdirconi ¢ de,siignnc |oupdfAr noghishIgE Rv.a s
provi deeadcihb g i vpirdoyaSle h é s al Contusackepr eateodttasih t h e
net cost tlontal!l ocoovaewEtsessTsI ERMamnc atshee ladd s e i ¢
design

Tab8@TIRE Pl ant ncrement al Cost Savings

St ori es

Buil di ngt Parea (f 314,0 1,100, 1,022, 718, 0
CHWcap (tons) 780 2,660 1,800 1, 20!
SHWcap (kBtuh) 307 N/ A 553 N/ A
Hwcap (kBtuh) 5,00C 18, 98 11,89 10, 21
Tank capacity (kBt 12,12 45,80 * * 34, 4°¢
Tank capacity (gal 35,00 141, 0 * ¥ 53, 0C
Tank doubles as fi No Yes Yes Yes
First Cost Savings¢s * 1500, 0( 6, 725, 2,200
First cost savings * $1. 36 $6. 57 $ 3. (

*For the Santd@al ERawass.iThhe IS£s e nhirndVBlPedwabhat reutt cost a
did not provi dEleaR hwag I[blohgerowmert opt ed wlacr | DWER <iosd¢ e
| ower enamgy |l wswer maintenance.

**Tankd8D.
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Tab88&Det ailed Pricing {Sarn TloBR VSd t AWHP
ASHP¢ ASHP-: AS_HF ASHF TIE TIE
Allln System Heat Heat Chil Chil Pla Pl a
(options) On | onl Wa t Wa t 3 Yy
$ $/ $ $/
General Cond 481, $0. 481, $0. 481, $0.
Staking 5,0 $0. 5,0 $0. 5,0 $0.
Concrete 0 $0. 0 $0. 156, $0.
Rebar 0 $0. 0 $0. 37,4 $0.
Structural S 500, $0. 500, $0. 210, $0.
Mi s c. Met al 75, C $0. 75, C $0. 32,C $0.
Bel ow Grade 0 $0. 0 $0. 5,0 $0.
Signage 1,0 $0. 1,0 $0. 1,0 $0.
Fi Serinklers 0 $0. 0 $0. 26, € $0.
Pl umbi ng 320, $0. 320, $0. 320, $0.
HVAC 17, 791 $17.17,19¢ $16.11, 11¢ $10.
El ectrical 3,000 $2. 3,000 $2. 3,028 $2.
Desi gn 320, $0. 320, $0. 320, $0.
Subtot al 22, 49¢ $21..21,902 $21./15, 742 $15.
Contingency 1,124 $1. 1,095 $1. 787, $0.
SDI 236, $0. 229, $0. 165, $0.
Fee 703, $0. 685, $0. 492, $0.
Tot al 24,55¢ $24./23,91Z2 $23.17,187 $16.
3.4.3.3 Incremental Cost for SHW Heat Recovery
Bay Area equipment reps, mechanical contracto

contractors
HR
ci

Tab8e Pri

providedoi adde B¢lWt aale at oBtdhdaoda y o

ng

capacitghbwabd&m:m

f or SWH Heat

Recovery

Par amet er Val uce

HX -12 gpm

HX dT

HX kbt uh

Pipe size

Pipe cost ($/LF)
LF of pipe mech

LF of pipe plumbing
LF of pipe

2Q@5Titl e

7.1
55
195
10
$111
104
20
124
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Par amet er Val uc

Cost of piping $13,7

Cost of HX $6, 54

|l nst al | cost of HX, excludin $1, 2C

|l ncr ement al controls per H X $6, 5C

| nement al anrmahnhcaegpient HX $0

Mai ntenance mul tiplier 19. 61

NPV of emainrcte $0

l ncremental cost $28,0

l ncremental cost $/kBtuh of $143

3.4l 4Acrement al Mai nt enance and Repl acen
|l ncrement al mai ntenance cost is the i1 ncrement
parts of the equi pmmaintaseawebkl raqupeedotdo ke

r
t

operating relative to wverr eretripdaofi aeaeasl gsers.

val ue of equipmentommavinhgapnwas coaltecullated us:

percent discount r eaetng (wd)t,h whiechdiiss oaumnts irsatt e

devel op2m3g5StChéhour .y Thaectporesent value of maint

occurs 'fYyreatrhed sn cal cul ated as foll ows:

0 OAGCANT@OARAET OA#TADG A ET OA# 'I'ACT)(”7,"\‘F—),8[3—A
The i ncrement aln dnegil mtcemaEitade mul t aHeeadu Recovery
were provided by a Bay Area mechdnisda®ddb&iénd se

Fomeat recover ynawinttéemdabhReep |l acetme ndr e expected
| ower for the proposetececara WP 9 etca umeed rttheeplea aa e
| ncr emearntnale nmnfcer ctolsit svemeeagsouartnet T i i & d a ssp encott
needteddlemonstr-afeecbostveness siamesh@werpfopassed:
| ower energy costs Andpl awe gé mt tbhahsaen dchaesee

3.4C6bHst Ef fecti veness

Thi s meaxyrosses a rpagewicrrapantveeos who have cho
pur sualelaectri.c Adbe ssiugcrh,| yasicsogts areagyuired to der
the measure i s costyeapfrefreicotdi voef oavhearl ytshies .3 0

ThE€E@®stablishes the procedures for calculatin
CASE Team col |GGt atédt wi thnfirlmgtyhatn tthhd smete
consistent with their guweaere i nesl,udaedl!liudi hlyge w:
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i ncrement al first cost and incr-egena&mt@maer mad nao fe

anal ysis wereLS@awlindgesd .f rTolsmeil egs rwer éyal so in
the evaluation. Design costs were not include
compliance verification.

Accordi nQe@s dehfei ni ti ons, a measur-ewiostcost ef
(E/) ratiothangdie@temfhe B/ C ratio is calculate
reali zed over 30 years by the total i ncrement

for 30 yearswa3heaB¢t (Cl2a0a2e6dmBugstisngand cost savir

Results a@nhitlee bpent i veness anal V7alke®s@ arenpwesen
const r/uacdtdifoor cwmimeli ti on of heat recosvéwoy awgiet hou
(represented by thRe hrwlstps t-afhi thplredbbpery pegness

analyses areTphbl%ksentedwi abadtr urc barmodiotri drh eo fc h

recovery with ther mal energy storage (represe
B/ C rati oi mpl ymrg dpi ayek)a(ckue ftacctt tehat t he i ncre
cost is negative relative atto rtelteo viea e loirnd haee an

storagkd>shows t-aef eostt vheenaets sr efcoovery far servi

Tab®9@30YyeaGosBf fectiveness SummariyNeBver Square F
Constr uAcdtdiiotni/danspi t al (Si multaneous Cooling an
Cl i me : S 208 Benetfo
Zor]eLS(SaV|ngs + Ot hex Total I ncremef Cost F
(2026 (2026
1 5. ¢ 0. ¢ 14.
2 5.7 0. ¢ 13.
5 4 . ¢ 0. ¢ 11.
4 5. ¢ 0. ¢ 14.
S 5. ¢ 0. ¢ 12.
6 4 . ¢ 0. ¢ 11.
7 3. ¢ 0. ¢ 9. ¢
8 4 . ! 0. ¢ 11.
9 4 .t 0. ¢ 10.
10 4 . ! 0. ¢ 10.
11 4 . ! 0. ¢ 11.
12 5. ( 0. ¢ 12.
13 4 . 0. ¢ 10.
14 5. ¢ 0. ¢ 14.
IS 3. ¢ 0. ¢ 8. 7
16 7. 0. ¢ 17.
Tot a 4 . 7 0. ¢ 11.
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a.Benefli3@avings + OtheBePR¥Vf BbadiStTSaw!li ndjes over the perioc
anal y€alki fornia EnergYyt@emmisavi omgs2@22) di sdounted at
inflation) three percent rate. &tohsetr sPaW isnagvsi nigfs pirnocpl

cost is Il ess thanioorPPemabhtenaoostcost savings if
mai ntenance costs is |l ess thanam\W dfncaowrnmrearnttal maiersti edn
proposed residual val ue i s qrte aetnedr otfh aCnA ScEu rarnean ty sri ess i
b.Costs: Tot al Il ncrement aCoPresieme| YVaé uienc Come st al equ
replacement, and maintenance costs over the period o
(infdadfjfusbhed) threef pRYcefntpragesaddmai ntenance cost
of current maintenance cost s. I f increment al mai nt en
benefit. I f there are no total increment al PV cost s,

Tab®&30QYear -Ebsectiveness SummariyNeBver Square F
Construction/LAddgiet i Odris ce (Ther mal Energy Stor

cli i Benef Cos B i
ZolnmecLS(Savings + Othe? Total I ncremer CEQSOF
(2026 (2026

1 - (3. -

2 - (3. -

3 0. 7 ( 3. I nf i

4 2. ( (3. | nfi

5 - (3. -

6 0. ¢ (3. I nfi

7 0. ¢ (3. | nfi

8 0. ¢ (3. I nfi

9 0. 7 (3. I nfi

10 0. ¢ ( 3. I nfi

11 0. ¢ (3. | nfi

12 0. ¢ (3. I nfi

13 - (3. -

14 1. ¢ (3. | nfi

15 0. ( (3. | nfi

16 2. (3. I nfi

Tot a 0.7 ( 3. I nf i
a.Beneflid3@avings + OtheBePR¥Vf BbasdiStSaw!li ndjes over the perioa
anal y€alki fornia EnergYyt@emmisavi omgs2@22) di sdounted at
inflation) three per ciemcl wdaet ei.n cxtehsetr n sPaW i sfiagvsi sntgfs pr o p
cost is |l ess than nccurerkeennit afhitresnta nccoestcost savings if
mai ntenance costs is |l ess than am\W dfncawrnreenttal maiersti an
prospeod resi dual value is greater than curr.ent residu
b.Costs: Tot al I ncr ementCals t Br @ snecrd tu d\éa li mecd eCeesnttsa:l equi |
and maintenance costs over the pdriatdaofeahallysaifsatc
adjusted) three percent rate and i f PV of proposed n
mai ntenance costs. I f increment al mai ntenance cost i
there are no It oPRMlcodostcsememe aB/ C ratio is infinite.
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Tab®230Year -Ebsectiveness SummariyNeBver Square F
Construction/LAddiet iOFaiadtc eRe(covery for Service \
cl i | Benef Co st = f g

Im‘LSCSavings + SatvhieAr Tot al l ncr emef eneto

Zone Cost F

(2026 (2026

1 - 0. 7 -

2 - 0. 7 -

3 0 0. 7 . &

4 0.7 0. ¢ K

5 - 0. ¢ -

6 0. ¢ 0.~ 3.7

7 0. ¢ 0. 2 3. ¢

8 0. ¢ 0.2 3.1

9 0. ¢ 0. 7 3. 72

10 0. ¢ 0. 7 3. ]

11 0.7 0. 2 2. ¢

12 0.7 0. 7 2.7

13 - 0. ¢ -

14 0.7 0.~ 2.7

NS 0. ¢ 0. 2 3. 7

16 0. ¢ 0. 2 2.1

Tot a 0. ¢ 0. 7 2. ¢
a.Benefli@®avings + OtheBePR¥f SadiSmSawli ndjes over the perioc

anal §€alsi fornia Ener gYyt@emmisaviogs2@22) di sdounted at

inflation) three percent rate. &tohsetr sPaW isnagvbiinrgsst pirnocpl

cost is | ess than nccurBriMeennit afhitresnta nccoestcost savings if

mai ntenance costs is | ess thanam\VW afncaowrnrteenrttal maiersti en

proposed residual value iwalgueadterendanf cQASENndnaleys
b.Costs: Tot al Il ncrement aCofPresieme| YVaé uienc Comest al equ

repl acement and maintenance costs over the period o

(infladjushed) t he eendgeirfcemMY ofatproposed maintenance

of current maintenance costs. I f increment al mai nt en

benefit I f there are no total increment al PV cost s,
3. Bi rYsetaSrt at ewi de | mpact s
3.5Sttlat ewi de Energy and Energy Cost Sav
The Statewide CASE Tewemacasttcal awedetdbaevingstf
constrarcd i @dhdiyt imung i pl-ymintg ¢ d&ei Ppes, which are
Sectad.o:n. Dy assumptions about the percentage o
woul d mpaacted by the proposed code. The statew
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202 presenAppmpengasxk aAre the Statewide CASE Team
about the percent age woubnee w ntpoancstterdu cbtlyi dtrhyet hparto
climate zone and building type).

The -yeastener gy | mpactyse arre parnensueant stahve nfgisr sftr o n
that were QdmdBl.etldeda ridMi@ner gy cost savings repr
cost savings oyeartapaeeynydidseTBEE statewide sav
do not take naturabdbptoooauoriogmmhrhkate rates

Tab9 Tabd4 aTlnadbd B r e steme -yfegarstst atewi de energy a
cet savings from newlayn dc oandsdtarbd ¢t jesdc Ibiumd tda nzgosn ¢

Tab®® Statewide Ener gy and Nene rCoyn sic@rasutd tlimpact
Addi titwospiirSamul t aneous Cooling and Heating

StatewiFi_NeaEFi-h(ear Fidel Fidel3&ear F
clim Co_ns_trLEIect El ec Natur Soul Valued
ZonEAdd|t|on = x| De ma Savi Ene_\ Cos_.t S

by Propos Reduc M 1 Savi ( Mi |1
in | (GW (MV Ther (Mill i PV ¢
1 8, 8 0. ( 0. C 0 0. C $0.
2 52, ¢ 0. ( 0. ¢ 0 0.1 $0.
3 252, 0. ¢ 0. ( 0 0. ¢ $1.
4 130, 0.1 0. ( 0 0. ¢ $0.
5 23, ¢ 0. ( 0. ( 0 0. ( $0.
6 98, ¢ 0. ( 0. ( 0 0.1 $0.
7 164, 0.1 0. ( 0 0. 2 $0.
8 132, 0.1 0. ( 0 0. 2 $0.
9 236, 0.1 0. ¢C 0 0. ¢ $1.
10 243, 0.1 0. ( 0 0. ¢ $1.
11 43,7 0. ( 0. C 0 0. C $0.
12 247, 0. ¢ 0. ( 0 0. ¢ $1.
13 81, ¢ 0. ( 0. ( 0 0.1 $0.
14 42, ¢t 0. ( 0. ( 0 0.1 $0.
15 34, ¢ 0. ( 0. ( 0 0. ( $0.
16 14, 4 0. ( 0. ( 0 0. ( $0.
Tot & 1,809 1. ¢ 0. 2 0 3. ¢ $8.
a. Fisyetar savings from all buil@éings completed statewi (
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Tab®4St at ewi de Energy and EMewg@QorCotsrtudtmpa@arctan
Addi t iloanrsge OThecmal Energy Storage

Statew i yveas Fid&sel Fidesfl Fidvsi3&ear F
clim 'Co'nstrlElectPeak EINatur. Sou| Val BHed|
ZoneAdd|t|ons S De ma Savi Ene' Co;t S

Proposed Reduc M 1 Savi ( Mi |1
20f (GW (MU Ther (Mill i PV
1 0 0. ( 0. ( 0 0. ( $0.
2 0 0. ( 0. ( 0 0. ( $0.
3 970, 0.1 0. ( 0 0. ¢ $0.
4 47 3, 0. 2 0. ( 0 0. ¢ $1.
5 0 0. ( 0. ( 0 0. ( $0.
6 426, 0.1 0. ( 0 0. ( $0.
7 247, 0. ( 0. ( 0 0. ( $0.
8 686, 0. 2 0. ( 0 0. ¢ $1.
9 1, 245 0. ¢ 0. ( 0 0. ¢ $1.
10 117, 0. ( 0. ( 0 0. ( $0.
11 32, ¢ 0. ( 0. ( 0 0. ( $0.
12 172, 0. ( 0. ( 0 0. ¢ $0.
13 0 0. ( 0. ( 0 0. ( $0.
14 60, C 0. ( 0. ( 0 0. : $0.
15 3,9 0. ( 0. ( 0 0. ( $0.
16 14, ¢ 0. ( 0. ( 0 0. ( $0.
Tot & 4,451 1. 3 0. ! 0 2. ¢ $7.
a. Fisyetar savings from all buil@éings completed statewi (

2Q@5Titl e 2Dy aPASE RBeoMNomtresi denti al HVIAC6Space He



Tab®®BSt atewi de Energy lampa€&EMmew gorCotstucti on an
Addi t iloanrsge OHeéateRecovery for Service Water F

Statew i yveas Fid&sel Fidesfl Fidvsi3&ear F
Clim Cor_wstrlEIectPeEkec Natur_ Sou| Valued
ZonEAddltlons = De ma Savi Ene_ Cos_t S
Proposed Reduc M 1 Savi ( Mi |1
20f (GW (MV Ther (Mill i PV ¢
1 0 0. ( 0. ( 0 0. ( $0.
2 0 0. ( 0. ( 0 0. ( $0.
3 970, 0.1 0. ( 0 0. : $0.
4 47 3, 0. ( 0. ( 0 0. ( $0.
5 0 0. ( 0. ( 0 0. ( $0.
6 426, 0. ( 0. ( 0 0. ( $0.
7 247, 0. ( 0. ( 0 0. ( $0.
8 686, 0.1 0. ( 0 0. : $0.
9 1, 245 0. 2 0. ( 0 0. ¢ $1.
10 117, 0. ( 0. ( 0 0. ( $0.
11 32, ¢ 0. ( 0. ( 0 0. ( $0.
12 172, 0. ( 0. ( 0 0. ( $0.
13 0 0. ( 0. ( 0 0. ( $0.
14 60, C 0. ( 0. ( 0 0. ( $0.
15 3,9 0. ( 0. ( 0 0. ( $0.
16 14, ¢ 0. ( 0. ( 0 0. ( $0.
Tot & 4,451 0. 7 0. ( 0 0. 7 $3.
a. Fisyetar savings from all buil@éings completed statewi (

3.55”atewide Greenhouse Gas (GHG) Emi ss
The Statewide CASE Team cal cwmlsastoecd aavedi dved hGH
consumption using the hourly GHG emissions fa
the 2ZGZ5 hour layn df aacnt oarsss u $1e2d3 .glwS5s t metfof cc a olbbhsn
di oxi de equiss@hlhebhti c tons CO2e) .

The 202Gour |l y ufsedt oams t he-elfifetetyvlemessstanal ysi
the monetary value of avoided GHG emissions b
soci al??’Thst@&fsftecti veness Anal ys3d.g4 @fr etsteing ed i
22The permit cost of carbon is equivalent to the market
Ca@andrade program, while soci al cost of carbon is an e

done per unit of GHGtemitesmidonx. bRogirelater than-per mit
andrade Program on the Califorhiapaif/ Re8o-arbesaBgavdo
wor k/ pr oga @atasdipcraopg.r a m
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report does not include the cost savings from
the cost savings of avoided GHG emissions, the
the value of avoided GHG emissions from the o
used the same monetary W&SICu o utrlhayt farcd our sed i

Tab9@abd@resents t he-yesatri mastoa & efdi rGHtG e mi ssi on
proposed colwwerich@gntglee first y23afnet GHEOR®@®NSS i O
woul d be avoided.

Tab®9é& FiYesatr Statewide GHG Emissions | mpacts

Reduce Nat i Reduce Tot M et
E| Emi s s Ga Emi s s Redu \fqe
v < eC.atfrom El g ypa from | GH( Radu
easure avi Savi Gas Sda Emi s 8 eau
( GWh oM ] GH (
(Metr|Therrr (Metri (Metr 2l &
CO2 CO2 CO2 (9
Si multaneo
cooling an 1. ¢ 17 0 0 17 20, &
heating
Ther mal En )
Storage 1. ¢ 12 0 0 12 14, €
Heat Recov
Service Was 0.7 41 0 0 41 5,0
Heagin
TOTAL 3. ¢ 33 0. ( 0. ( 33 40, 7
a.Fisysetar savings from al/l bui2ld@ibngs compl eted statewi

b.GHG emi ssions savings were calculated using hourly
al ongtshedein the LSC hourly factors and Source Ener g
https:// www. ener geyn ecragydheovu/-ffla @ teosr/s2 02 5

c.The monetary value of avoided GHG emissions is base
costdsp)ived from the 2022 TDV Update Model published
https://www. ener¢22pad.agqaeddl!If i | es/ t dv

3.5S5SBatewide Water Use | mpacts

Systems configured to reject heat to a ther ma
tower wexpeti &etyg water savings due to the re
coolingThewatrewi de CASE Team gpeantpirfoted ytplei s

buil.8i nge eser @y the prwampasdedlddasgpgigmadsheet

based cal ot alarmdeorogy Rlteess wamwkeso cal cul ated i n a
spr e adts haen e swa staa seedd heen enejgygted through the
tower. The met hmdbt ogiylya antgl rudljeedct i on ener gy b
water, themhcenvertviolh@gmeonsiengd.oh3d faltloan o/fl b
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https://www.energy.ca.gov/files/2025-energy-code-hourly-factors
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this calculation, ei towdasngssomedcpberesated at

concentrwewhioh rnexohl odt he wat er beionnge heivradpor a-
being bled by the system. The water consumpt.
automatciatalul ated by Ener gyPllusgd fTihee waners ls@awi
Tabd 2

Tab®® Water Savings for Heat yReStoovreargye i+MeTahseurrne
Large Office

Baseline Proposed
pi pe AWHP (HR+TES)

Consumpti{Consumpt.i

1 135, 0. A
2 1,241 961, 280, 0.1 23¢
3 613, 384, 228, 0. 37¢
4 1, 885 1,473 412, 0. ¢ 22¢
5 795, 547, 248, 0.'! 31¢
6 1,443 1,166 277, 0.'! 19¢
7 1,549 1,176 373, 0. 24¢
8 2,328 1,936 391, 0. 17¢
9 2,230 1,807 422, 0. ¢ 19¢
10 2,616 2,136 479, 0. ¢ 18¢
11 2,581 1,899 681, 1. 26¢
12 1,831 1,385 446, 0. ¢ 24¢
13 2,706 1,990 716, 1. 26¢
14 2,418 1,916 501, 1.« 21¢
15 4,910 3,505 1,405 2. ¢ 29¢
16 912, 707, 205, 0. 22¢

3.5S#4atewi de Materi al | mpact s

This measure i s esxmpaelditaesd) et onart eg ulatl si.n The si mu

cooling and heating measwiée (h4d@. i khpo9) cwauwmliga
equi pment c.onTThhepumat i Ememgwysstrer §d&4¢ 0. 4( k) 10)
result in additional ther malate merwyoyuilsdthobreage e
of fset bpWHPdeqedpments Mpteern ifalc ait mnmpact s have 1
guanti fied.

3.506her-EMN@m gy | mpact s

This measure i s not exepeaergdg i ompaesslt I n any
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3.Addressing Energy Equity end Enviro

Statewide CASE Team recogni zes, acknowl ed

judice and inequality in disproportionatel
S history plays in the envir dinPentrelf ejru gtoi
ul ations throughout California that most s
l th, and environment al burdens. These burd
mpl oyment, air and water pollution, presen
idence of asthma and heart disease. DI Ps a
ce these intersecting identity factors aff
eri ence?Whhid eeonled.m di sadvantaged communi ti
d in the energy industry and state agenci e
terminol ogy that is more acceptable to an
c({DkeFi scal Policy Institute 2017)

O cCc c ®w —TcCc T O
> 5 ® O I T T
- @D @

D 0O un X =
w ® ®T S5 O ® Y T

l udi hgdi mpammuni ti esgnaikn ntghe rdoe®issi,orensuring
efits and burdens of the energy sector are
acies of the past serve as critical steps
k otfu apteirnpge | neandeyg ,proEedddiveeg oped with

entcowomeoiadleratnontehdetdecohspgaoapaosaks on DI P

- = — T -
- ® M S
- nQ S O

Statewide CASE Team recognizes the i mport
I r 1 nputcotdoe icnhfaonrgne tphreocess angaptopopad oms
roach allows individuals to address proble
forth a diffeTlheatStpetreswiedcd i TARASE Team i s wor ki
relationships-bawistgaoommtunohyg (CBOs) to facild.i
engagement with stakeholders and gathleeadeedhb
reach Boruytan opoywoe e @esneelrwgtyi)pnNanoy Met ayer

(nhmet ayer @eoleutgiyonamd mMar i silsar her @emle (oy). com
for further engagement.

o~ -
T TS S
T ® O

3.6PAatenti al | mpact s

The purpose of this code change is to guide m
system confi gallreadtionine desi gand in | artgee tbhua | di r
code | anguage being proposed may target small

Statewide CASE Team intends to only target th

ZEnvironment al di sparities have been shown to be assoc
exposcwrrea el ant @de wetthhni,andy sogéona@en Fomi e x,a hcpltrecsni ¢

di seaseas se@sphiratory diseases, cardiovascular di sease,
environmental exposure have been shown to occur in hig
cisgender , het erpoGelxdami pHooil 2é2dDnemyc tcilésnat e, energy,
other inequities aref ineuatxutarlilcya brieyi nifiorrkcd dn gand
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being confbernewedequirements of ther mal energ
are complex and maj or c,huln ghees¢ & wo e luyl raermpea tr & ¢

buildings, this will reduce the impact on DIP
buil dings constructed. Furthermore, our analy
storage reduces upfront construction costs (a
which is a benefit to al/l practitioners, 1incl

Further mmreposadppltioesbuitlhdhitatpgeady p-al satngcal
space hea®indqui rement s twiel || aokad eychtaup ipddy ntgs 1 n
the state. This gives the Statewide CASE Team

adversely impacted by this measur e. Further mo
coeff feecetdnd with the inclusion of ther mal ene.i
Imp a cntasy wWar youi |l ding type. Offices of all size
used by al/l people equally and DIPs are not m
than any other population. So, the proposed c
i mpacDI|I PBrhe Statewi de CASEKE hOeodm iadanuhidftdednsy s

t yptelrekat may have disproportional i mpacts. Thes

3. 6PQtenti al Di sproportionately | mpacte
Proposed code changegetseschobhssmakivie &ahe paten

di sproportionately 1 mpact DI Ps for those atte
|l ocated in DIP6s communities. Proposed code c
preparedness, safety, and cemfobalt esespeicsptbpo

i mpact those who attend or work in school s. I
new schools or renovating schools can present
i ncome populations where teestmaybheemofendin
constrained.

Proposed code changes to the hotel buil ding t
di sproportionately i mpact hDIsPs tfaodn, ttwhsoes eh ow hieol s
as a metaennsp odif@au /i ng, or might wuse hotels for or

weat her event (disaster preparedness). Propos
di saster preparedness especially have the pot
wor king or resiWhiing itrhehoctoesltss may i ncrease fo
building type, the burden of that cost iIs unl
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https://www.pewtrusts.org/en/research-and-analysis/blogs/stateline/2020/12/04/prompted-by-pandemic-some-states-buy-hotels-for-the-homeless

4 El ectri c HResaitgtngnce

4. Measure Description

4. 1Pdoposed Code Change

This measure proposeslapdatbgse tomptesgriepeicve
space heating at 140.4(g). The current ban on
ranging and includes electric boilers, electr
pumps) and el ectric r eesiasrteanccuer rVeAnvt Irye hseiaxt .e XTche
various confpgesamabbognsdbmét much resiThttance e
prescriptive ban on el ectwouw!| dorbduddien @aadeuni t
woul d be wpdaotwedk|ltecwtheé &tsrfeasaiesst awnicteh decpupl ed
assumi ngecerguiebhdctennBharper onedsabmencl udes
editorial cleanup to the remainder of the exc

For additions, Exwept dohbhe2dlehbiesi gadi. @rf aal | owed ¢
resi stance heat for a narrow range of conditi
appl i cEilei Irietqu.i rements specified itmatbtue dnew e x
ensure the existing buil dingriwoul &h ewduled & s g yn
be preserved

4. 1Jastification and Background | nfor ma

4.1.2.1 Justification

Recent research conducted by the UC Berkel ey
has demonstrated a | ow rate of deligvatytdadf in
occupied fRoadd elregyvel0E8udy on an existing/ buil d
perceefnti npu.tilstnkr kgly that a newly constructec
24 compliant HVAC controls and a condensing b
existing building with higher operatdwmg thours
the signifugfameangyndostesr easi ngl yelcéetani el ect r |
resi sheatdisngappeal ing as an alternative to ins
altogether, i f the heating | oads are small en

4.1.2.2 Background Information

El ectric resistance heating ha&scltidoh. begn pre
Howevreerc,ent resear cihnefofiint mn ehpyndresntihce syst em

di stribut{Baf netawodsbale8a)d v osvelr ®lia n e r i e(lysepcutrrriecd
byt irleinteywssplolret f ol i oa nsdt al nedgairsdl saStBi _card 8Bl 8)A a s

have resulted i nta amdeed ft d erteweiemni thytdreoni ¢ and
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https://cbe.berkeley.edu/research/comparison-of-hot-water-and-electric-reheat/
https://cbe.berkeley.edu/research/comparison-of-hot-water-and-electric-reheat/
https://www.energy.ca.gov/programs-and-topics/programs/renewables-portfolio-standard
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201520160SB32
https://www.energy.ca.gov/sb100

(ER)eatkEngctrircethainetrise | east attractive char
heat(iingxpensive pipidngiserwobuks oanl|l osses whic
and deserve to remain prescriptively banned,

heating at tlhe bena Icewell|l |l ing alternative to
This is because t hfe zebfefeiecli eEnRc yh epaetnianigt yi so | es s
central [E®Ri rbeod Iweirt h the fact that ER z.one heat
The inherent drawback to any resistance heat.i
at a 1.0 COP e awlailsgshesdduby htmawe waurmpsas demonstr
UC Ber kel ey CBE friamssdalrecrh ,hyad rgoarsi ¢ sfpalcles hwaltli r

short of i1ts traditionally assunnheed gefefaitceire nrcuyn
hours of hydrtoinngc ssypsascsesmshmead, di stri bution sys
| osses when the building is econamidzipm@®romgaisn
boiler efficiency -eogduaoddhediecomalcowrganatre de

gr e adteetra$ d c tiznon.tls.ulpport the Limit HWST energy
pertinent to this measure as well

These significant downpgreéedeentoahydppoirtusysye
designers to bypass the need for a hydewedic d
ERheati ng Tdyes tzloenvee | ER s ysshtoeumh do potniloyn be pur sue

with a relatively mini mal heating |l oad, other
(relative to helecpmenp RYpiromsbievg)usti fi ed. Hov
hating | oads can be sufficiently milnedvneilz eldR t
heating system defsfigAAtdidvmen.gbancestepti on to 14
zonlevel ER heating with conditions ta@ sthsur e
effecteilwveee talilc s packtodheesa tgiBregr Isap tnigesn coul d | ever
combination of hydronic and ER zones, since t
zone | evel. A building comprising VRF, or some
radi ant WaMPIP,)TIIER hi gh heating | oad zones and
|l oad zones could comply i f all clauses are me

4.1.2.3 Reducing Heating Loads

ThpropoEsseaep?i 8aectldoh. m{ig) Mheaxetsi ng | oads i n sev
(the quohesaprtaappdsed code | anguage)

a)t he zone is not served Diyt ha sh yed riomiinca theesa ttih
| osses descr iSheecdtdiomn. detlai | i n

b)fEach heating zone serves no more than one
serves no more t hainT hoinset a@mneeat i elgaziommes hi p be
heating/ comi nnogsizrewletsaneous aat if m ghwha alhphi n g
can owictukrge heating zones that overl ap wit
zones. @aperi meter hewittihn go nsey setmenrse u mprear @ irea @t
floor heatingesyeoehem. with | arg
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c)ife primary airflow delivered to the zone &
exceed the mini mum r.cdquisirretdh efro rmevineeratiizlleagt i o r
requiemgiumgine k ep ofwvaenb®@d es orheraatdiianntper i meter

effectihvéodiymplrgA¥uc tbloexaets ehectri cimesi stanc
peri met ebre czaoinkees p r i manreye déeiodr b e o wtedh erad eetd t h e

peakeati ngoulodadexveaditheéei cAn fpiwie Maé M.

box, on the odeehleirvehrandust t he velretaitliantgi on m
secondatyv/n air to meet the peak heating | c
prohibit single duct VAV reheaati ndexdaorwiztom
becauspedlheheati ng |l oad in inlyerjiwgt zrosmleesa tc
the minimum ventilation.

d)MI |l spaces with NAtkRa¥VFei ocdapaet 12€ndor ve:

controls meetingFilg@ada(rdoubgd®diernclGude Tabl e
120Alal ong with mar kup ard tdemmemtcarty tod icl
with occupied st aNhodtbey F edgeusiirgennaetnetss .t he spac
all owreeldt ®e ventiilnatoicoesu phimeddz ¢Time de2.8 r e

space tygplelse tAMR0e.rle o0 esdwummMeédt i | ati on i s all
Section 120. 1(d) 5 traencdwiyr evse nati b eapt Ii eoghh twihnegr e
sectslda. 1(c) ,egbwi@ecalpdncy sensors. These |
ef f ecdnlvy | noecqgcuuigpd e s ti aanbdobuyt t 6280 fspace types wh
occupied standdlyaded apTlirotkv éad o2l 4e h-Ab2e0l . olw )

Thicgd ause woul d r-®tqanidreytohcec uoptiheedr 22 space t
i's currentl,y innoctl urdeignugi rberde ak beomms/ | coif hege

room, barracksl| sbbegaumgrt amoagaes mul ti purpose
public assesnbt¢t hr eslpiagciecssus owot sbhoms, and muse
mal |l s, supermarkets, angoehsespac(hsment at age
yel hoghl i ght sWebelloswtekxpéestcthase will draw
exXxisting occupied standby requirement and t
enf or cemeastsxpfaocre tthyepes where it is already

e)fTheone does not havemabetpnaousoexpraessur.i
requirements that require an ouaddédi sair r
excl spaxses | i ke kitchenwt danan tl abrsahtidgait h thsa v
heating |l oasipacédotwi thahi ghkexhauashdoladles

not necessariiglhy oruga dwiorre ai rsratesgniffitbant

transfer air avail aWd ee X peac té xtiphaiosy ewimialkne l p a
and enforcement of the existing 14@ns4had ai
140.9(b) 2
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TABLE 120.1-A— Minimum Ventilation Rates

Total || o
Outdoor Air | VEMIEUON | 45,
Occupancy Catego Air Rate for Notes
pancy ~ategory Rate® R, g Class
(cfm/ft’) | R, (cim/n?)
Educational Facilities
Daycare (through age 4) 0.21 0.15 2
Daycare sickroom 0.15 3
Classrooms (ages 5-8) 0.38 0.15 1
PINK ones are required
to have occ sensors in. —. | Classrooms (age 9 -18) 0.38 0.15 1
130.1.¢.5,6,7
" Lecture/postsecondary classroom 0.38 0.15 1 F
Aecture hall (fixed seats) - 0.15 1 F
130.1.c.5 just says ,'Art classroom 0.15 2
“classrooms of any size".isa | []
ecture hall a classroom or an | | Science laboratories 0.15 2
assembly space?
University/college laboratories 0.15 2
Wood/metal shop 0.15 2
. Computer lab 0.15 1
YELLOW anes are NOT
required to have occ .| media center 0.15 1 A
sensors in 130.1.¢.5,6,7 N
Music/theater/dance 1.07 0.15 1 F
130.1.c.5 only
reguires for |-Multiuse assembly 0.5 0.15 1 F
multipurpose rooms <
1,000 sf
Fi gwr8e Mar kup Il lustrating Occupied Standby Re
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Total Min

Outdoor ilati .
Ventilation Air

Occupancy Category Airflow Air Rate for Motes
Rate’ Ry Doy Class
chm/fi2 | R lcfm/f)

Food and Beverage Service

Restaurant dining rooms 0.5 0,15 2
Cafeteria/fast-food dining 0.5 0,15 2

Bars, cocktail lounges 0.5 0,2 2

Kitchen (coaking) 0.15 2

General

Break rooms 0.5 0.15 1 F
Coffee Stations 0.5 0.15 1 F
Conference/meeting 0.5 0.15 1 F
Corridors 0.15 1 F
Occupiable storage rooms for liguids or gels 0.15 2 B

Hotels, Motels, Resorts, Dormitories

Bedroom/living room 0.15 1 F
Barracks sleeping areas 0.15 1 F
Laundry rooms, central 0.15 2
Laundry rooms within dwelling units 0.15 1
§ ) Lobbies/pre-function 0.5 0.15 1 F

I'Irthl:jl;:‘lélr:lH —— Multipurpose assembly 0.5 1 F
Office Buildings
Breakrooms 0.5 0.15 1
Main entry lobbies 0.5 0.15 1 F
Occupiable storage rooms for dry materials 0.15 1
Office space 0.15 1 F
Reception areas 0.15 1 F
Telephone/data entry 0.15 1 F
Miscellaneous Spaces
Bank vaults/safe deposit 0.15 2 F
Banks or bank lobbies 0.15 1 F
Computer {not printing) 0.15 1 F
Freezer and refrigerated spaces {<50oF) - 2 E
General manufacturing (excludes heavy
industrial and process using chemicals) 0.15 3

Figwr9Mar kup Il lustrating Occupied Standby Redqg
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Total Min
Outdoor | Ventilation Air
Occupancy Category Airflow Air Rate for Class MNotes

Rate' Ry Dy

cim/fz | Re(cfm/i)
Pharmacy (prep. Area) 0.15 2
Photo studios 0.15 1
Shipping/receiving 0.15 2 B
Sorting, packing, light assembly 0.15 2
Telephone closets 0.15 1
Transportation waiting 0.5 0.15 1 F
Warehouses 0.15 2 B
All others 0.15 2
Public Assembly Spaces
Auditorium seating area 1.07 0.15 1 F
Places of rEIiEicuus worship 1.07 0.15 1 F
Courtrooms 0.19 0,15 1 F
Legislative chambers 0.19 0.15 1 F
Libiraries {reading rooms and stack areas) 0.15 1
Lobbies 0.5 0,15 1 F
Museums (children’s) 0.25 0.15 1
Museums/galleries 0.25 0.15 1 F
Residential
Common corridors 0.15 1 F
Retail
Sales (except as below) 0.25 0.2 2
Mall commaon areas 0.25 0.15 1 F
Barbershop 0.4 2
Beauty and nail salons 0.4 2
Pet shops (animal areas) 0.25 0.15 2
Supermarket 0.25 0.2 1 F
Coin-operated laundries 0.3 2
Sports and Entertainment
Gym, sports arena {play area) 0.5 0.15 2 E
Spectator areas 0.5 0.15 1 F
Swimming {pool} 0.15 2 C

Fi gwrodMar klulpl ustrating Occupied Standby Requi r
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Total Min
Outdoor Ventilation Air
Occupancy Category Alrflow Air Rate for Class Notes

Rate® Ry oLy

cfm/ft? R. (cfm/f2)
Swimming (deck) 0.5 0.15 2 C
Discofdance floors 15 0.15 2 F
Health club/aerobics room 0.15 2
Health club/weight rooms 0,15 2
Bowling alley (seating) 1.07 0,15 1
Gambling casinos 0.68 0.15 1
Game arcades 0.68 0.15 1
Stages, studios 0.5 0.15 1 D, F

General footnotes for Table 120.1-A:

LRy is determined as being the larger of the area method and the default per persan method. The
occupant density used in the default per person method is one half of the maximum occcupant load
assumed for egress purposes in the CBC.

specific Notes:

A — For high-school and college libraries, the values shown for “Public Assembly Spaces — Libraries” shall
be used.

B - Rate may not be sufficient where stored materials include those having potentially harmful
BMIssions.

C - Rate does not allow for humidity control. “Deck area” refers to the area surrounding the pool that is
capable of being wetted during pool use or when the pool is occupied. Deck area that is not expected to
be wetted shall be designated as an occupancy category.

D — Rate does not include special exhaust for stage effects such as dry ice vapors and smoke.

E — Where combustion equipment is intended to be used on the playing surface or in the space,
additional dilution ventilation, source control, or both shall be provided.

F =Ventilation air for this occupancy category shall be permitted to be reduced to zero when the space
is in occupied-standby mode,

Fi gwBridMar kup Il lustrating Occupied Standby Req

f )Ml |1 spaces with RtA G alv.e3 dietmaThadb lceo nt 2 ®.11 v en
meeting DZBOi §(bpdically trergqus ames DELAce type
DCV is requined®.iyds&8ctbiuonl20.1(d)3 has se
i ncl sdgist @ meao weictcohnomi zer, no maduAati g 0MA c
cf.m Thlisweenoves the exchNotticomlsy tdboeDsCVt hi s e

2Q@5Titl e 2Dy aPASE RBeoMNomtresi denti al HVIA@8Space He



coverage otfheDCVt atuetwi de xpLSBSIEBTiemgn it to the
excepwiiloln al so i mprove compliance and enfor
requirements.

g)Computer room haonts faeirsrleed atior tih€o tagouwntee ri nr cheema
hot aisle air is fAavailableo i f there is a
| oad2k>™ on the same fl oor and wi tpleirceeth@ f ee
the heat from the ¢ ompsuet ebre irnogo ni eicso vneorte do tfhoe
heatédoComputer radomsmeaardous and | argefy unta
free hemacd ohBElaegn emgare mmraegowaysheat from c
rooms for ©Opaceshmpkest and moissdiedddtcliyent
tranasifrerfrom t he hodmpmwtseésrpiancelsendit i ng. 2 4
requhotkcol d aisle containment Wiorh computer
contaitnhmenhot ai sl @01aDWFwhiiscththpepsr € akt y
temper aspaeef dbeati ng.

Data c,enwhirsh are just veyrayl wanyasget fc cm@p stpharc erso d
requierag i ingi.s cammon Hoal fan idcdudalt adcetintseys it eom
meet all the office heating neegsebetctrtcis a
resi stansertvieat oMhfiileee t he data centeawheinsthbeing
data center ,dwriod | a nmaf(iey.3gdse ffrreosmh )a. ddf&a ceent
space t WAtV boesed ewittrh ¢ hread i thhiua n e tngr i or . The
peri meter wuses fwvaint lp osmeacerdd abroyx eassi r ducted fror
ai sl e and backup elFicg@des tbaei sthaematheafr om
of fi cet mgptaareddis f an dual dhet dapadbegmedeeral | th
i n nor mal opdmwmat dem kb wthctl madedl ar backup el ectr
heati fgprc ielri ods when thEheaftiageeeas ear ¢ smeanit
where ER wovad darb®e where computesatoscshywaspeorhe
of the space hbatsi ngflseadi ng the ER heating d
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Fi gwBr2®ata Center Office Space with Heat Recov

Fi gwBr3®ata Center Dual Fan Dual Duct Heat RecoO

Justaldlat a centers have ,amanfyfdodd iatemmpro nemmmer c
buil dhiavggs a comput er trhoaotms &cacenmpyo me fsti agontitifmac aoft

of f iscpeabcse heatAmgi mfeedmal s ub wielydiodfgd Oi mdifd atee
about half ®odmguwteer hravems over 10 kW with avai
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