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1) #to Identify Energy Conservation Opportunities
Tag Mr. Erik Gudbjerg
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4.2 gunsalldmnusou
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1.2.3 msUszndanasnuluszuuusuonisuuinleg
1.2.4 nsUszndandanulniluszuuiasaing
1.2.5 msUsgndandsniliihfszuudnoine
2) MIUsEndanauAINTau
2.1 anvSnallothinnssalwaudionsiieg
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2.7 arndeumsvhamvestudnleh

2.8 anUsuansgadsauseuluivleddy

2.9 ihanuseunladenduanldusylov

2.10 Whneuauannaul gl (Condensate Recovery)

2.11anU5inaumsistiiumier (Blow Down)

2.12 lWhdsulethuhiinganis

2.13 lerhurlay (Flash Stear)
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2.15 Tnugunsaifinszlaininmg 50% wagliigsnin 105%

aqu Jagtfuniseydndndsnuioiniudesiidfyan wazaisiudefunn q dresiuis
Ussmvuynausig esandlefinsliwdsenuunn Aazdinansenureduindentassssua wagay
dsnaindauyudoll ernsuaglssugnamnssuduunasifnslindinuan wazilonta fagii
naUsendandsnuldainats uumaegiinislunsussndandsnuasiiudusuamailidos
dolddrenieidedlddsdesiannou udrduinnisiesgimuumisdunisszvdadidead
AlE91e TngRawinMIiAsIeimseesIaINIsAuYY Lavdnsnanauwny lun1sasume

2) ¥iade Optimizing Equipment Energy Consumption
1ag Dr.Sonal Desai

Tustadetinanis nseyfnendsnulussuuyiuenialueiats (Chillen) uaznns
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2. asvhAnadugnawnINAelaawes (compressor) lilugarauiauges (condenser)
ilemuuiulazieuousen
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3) viade Smart Data Measurement Solutions
1a® Dr. Ali Muslim Syed
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4) i1t Techno Economic Analysis of Energy Conservation Options Using
Digital tools
1ag Dr. Sonal Desai
Tudedagndnis malinseinruduelunisamunaentieiginsdinvesenas

w3a7i3uni1 Life-Cycle Cost Analysis (LCCA) fio "3§ﬂ’13‘14’1\1Lﬂiﬂgﬂ’]ﬂﬁ]i‘ﬁﬁmimﬁﬁ’ﬂ%ﬁhEJ@?QLLG]'
Guguretlasanis msldnu nstigednw nasnaunisviiane lelviaunsadadulalumadondnag
Tunseenuuuenas eUsuUsseImsiiensUsEndandsau Femnfinnsanfissyadilunisasmu
Buusnagvirlilidiu nmvesalddesaniidnazainniinisamu ddluniadendren du ened
Alddnelundazduneu wnndretu mnusegiiyusedluninsnilusserennaonoigvosorasii
ymadenlaazlinainevaussaninudosnisvesdives nisfuimseraislusiusiiag sntdes
Wedle 1y nalusunsusendandanu nalumununinnislidenns nalusuauvasnsiey w8

Jsrlomiveanmstinszianudualunisasmunsenieininsdinveseras lasanseusng
wdsulueinns Wusegeiindmiunisiasient Life-Cycle Cost Analysis (LCCA) ifiesannnis
PONULUUDIATINL (New Buddmg) #39n15U5UUT991A15417 (Retrofitted Existing Bwldlng ) Tl
UsrAvEnmmdsnuinniuiy dninisasmuvdealdaredifindu lumadendien ddunsfiansan
fnaulatlasensiilumadendieg asannsaddunmslédualumaasygmaniviolddu S
Fnduilazdesfinnsanluszozsninaoneiglasanis deitlinsdndduanudifylunisduiu
lasanislaglidayainnisinsigst LCCA lusnusiie andagliinasuviediundaduglulasinig
fdoyavsznaumsdnaulaldinedeu mufadwesidefuimslasimsanusadonnisdniunudii
Arldfanelngsamiinign (Lowest overall cost) Inglawizagsdesznindludunounisoenuuuenais
M5AATIERNITaIU wagnsannsatauenanisasu Wisuifisuduldedrsindedeiiaiig
Fudumnlunsdedulaiiousuussenns visdennadenluniseenuuvenaisiidmanonts
Usendanasnu

FBnsdmaumaieszsienudualunisamunaoaneinginstinves Tasinis arldans
maamﬁgﬁgé’ﬂs%%m (Life-Cycle Cost, LCO) gnuunldusznaunisiiasiginasiinuacinyil
UsrAnsnmmdsnuresssuuennis Tnsasfuidianinasugmansdmiutaniu anumangay
voslasens aldienaontisiginstinUsznaudie aramu Awaidunts Amdsnu Ageuiige
sudayareinvesssuu Tunssutunmslesgialdaetafntulugasafiunnd fuazgnudas
HuyarPagdy (Present value) Tnodilsdsyarvesiufiudsuntasmunan ansnsauansléde
aumssInisie Ul

LCC = (lo + Repl - Res) + (E + W + OM&R)

e L = Total Life Cycle Cost in Present Value of given alternative

lo = Initial Investment Cost

Repl = Present Value capital replacement cost

Res = Present Value residual (resale value, scrap value, salvage value)

less disposal costs

E = Present Value Energy Cost

OM&R = Present Value non-fuel operating, maintenance, and repair costs
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LCC = (I, + Repl - Res) + (E + OM&R)
\ J \ J

Investment Costs Operating Costs

Tagasyu nsAuang LCCA duagyibvianunsaifeuiisudunlasunieaildaneiintusng
Frald lnenisulasiuluswesianuabiduyantagiu Ineviwsaidieeldanetuvewn
WNINIHBIYIAUY Fedaeinsadentisalunsiasieiliminvay

Discount |
CASH FLOW |
to present ‘ﬂ(—\
value € =
Initial Energy Energy Replacement Energy Energy
| e and and Energy and and and
nvestment OM&R OM&R OM &R OM&R OM&R
l Y L v v e v
1 2 3 4 | //N
."r "I.’
7 !
¢ Residual
e —— Sl
Base | End of
Date [ Study Period ‘;I Study Period

Discounting is the process of converting costs to a common point in time
to reflect the time value of money.

Future costs or savings are usually discounted to present value to allow for
direct comparison with initial costs.

2 wkinduanakuInuaalunisaaal LCC lnenisuvasmldveluouinalvituyantfoetiuiion)s
W3guigy 9117 : Federal Enersy Management Program (FEMP) Continuing Education Courses

5) iY@ Developing Data-driven Energy Performance Models
1ae Erik Gudbjerg

Tudailaznannis 3 iaaussausdundasu (Energy Performance Indicator;
ENPI) Tnerialuudrwoutunuesyuunissnnisndsany Ussneusie iufl wiofanssunielussdnsd
fudumsiamsauaussauyndeny failunsinaussaussundsnusndudosiiunveuiun
Y015 IaTiiinzauvesusas ENPl lngaauwnves ENPI ldatanisainsldndseu wazanldane
Frundauamii ien1samuiundsnuessiiussdnsam ENPl enafinnsudeuduls el
YoULws ENPI &l 3 52U A Individual, System, and Organization

A13NWUAAT ENPI

Tunilsasnnsorafiithuuiosungseuduaivemdsnuiiissanied Welsiden ENPs 4
wineaulinen Jaduddglunisiiansan fe Jeyavesgldnunaraiuaiunsalunsinaussousau
ndsuluglvesUinuvieuansdiunld sunuundnves ENPI Sl

e AIPIUNEIIU(energy value)

e Sn31du (ratio) FaldunanAmnisia wu Uszansnmndsnu

o luman 9add (statistical model) U @un1sanneeidaduLay liifdy

o luwallaIMmnIsuAmans (engineering based model)
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