MEBodo1I AvaAuong
KooTtoug KukAou ZwNng

E. MAGAX B.Eng., M.Sc.
TMHMA ITPOQOHXHY ENEPTEIAKQN TEXNOAOTI'TQN KAI AIEONQN XYNEPI'AXIQN

f_III|_|||:=% KAMNE
AebQvven Texunpimong, Aiadoons ko Avarntoéns - Marketing = ""II]—p CRES



XPHXIMA XTATIXTIKA 2TOIXEIA

»X10y0¢ ™S EE givan n peimon tov ekaopumrd@v aepiov tov 0eppoknmiov
Kota 8 % £mc v mePlooo 2008 — 2012, cuyKPLTIKA HE TO ETITEDO POTOV
Tov 1990. 'kar 0 durhacrocpog Twv AILE ano 6% o610 12% ¢ 6vvolkig
KOTOVaA®O1G evépyerag £0¢ to 2010;

»To 40 % g TeMkng CnTnong evépyerog oty EE (970 Mtoe)
KOTOVOAMDVETOL 6TOV OIKLOKO & TprTtoyevi) Tousa (otoyyeia 2001;

»>To 25 % g niekTpiknc evépyetog oty EE (2.284 TWh)
KOTOVOAMDVETOUL GTOV EUTOPLKO Kot Onuiocto tousa (otoryeia 2001)

»>To owuBso1no ovvouiko £o1tkovounong otov TPLToyevi] Topéa £ 1o 2010
ekTipaTon o€ 22% - avtietoryet 6to 20 % Tov otoov/décnevong s EE
ocvn@mva pe 1o Kyoto.
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2 XETIKH KOINOTIKH NMOAITIKH - OAHI'IEZ

Oonyia ywo tnv Evepyerokn Andédoon Ktipiov :

»Ta Kpatn Méin ¢ EE nipémel va e@appolovy TpoTLTa EVEPYELUKNS UTOOOTIKOTNTOS
ot0 peydra vapyovra ktipto (> 1.000 m? ) 6tav avtd avekowvilovron ;

»Kotd Vv kataokevi], T@Anon 1 picdmon ktipiov apémer va yopnyeitor / omarreiton
Tavtotnra / IIietomomTtiké Evepyeroknig Amodoonc;

Oonyia Yo Orioreprfpairovtikéc - Ilpaocwveg IpounBereg :
»H DG MARKT (Directorate D — Xoppaceig Annociov Ipoundsiav) tpopfdrier og
OvVOYKOL0TNTO, VO Aapfavetar vroyn o TePparlilovTiKog Tapaymv o€ KaOe 6tdo10

ownkmepaimong cvpPoraiwv otic Anpooieg Ipopunq0eieg

»H EE npotifeton va ekodoel Evay Ipaktiké Oonyo otic apyés tov 2005.
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H Boaocikn y€on tnv onoio KaAoOVTOL VO ETIAVGOVV
o1 uebooot / AoylouKo:

LCC=1+Repl+E+W + OM&R - Res

Onov:

LCC =2Xvvolmko KKZ (Ilapovoa A&ia) Tov eMAEYNEVOV GEVUPLOV/TAPAOELYLOTOS

I = [Tapovoa A&ia ErevovtTikov Kootoug

Repl =Iapovca Alia AndcPeonc Keparaiov

E = Ilapovea Alia Kootovg Evépyerag

\W4 = [Tapovoa A&ia Kootovg 'Yopevong

OM&R = Ilopovoa Alia Kootovg Zuvmipnong & Emckevmv

Res = [lapovoa A&ia Kootovg AtdBgonc (+ mOANoN, — KOGTOG KATEOAPLETG)
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13avikn diadikacia AsiToupyikoTnTag Yia Tnv Ayn Amoégaong

Ktipiaki
2XeOI00TIKA
Aoon A

KTipiakri E§I5GVIK£U’|J£VO Emihoyn Adong
5 XeBIOOTIKN EP’VG)\ﬂO Baciopévn oTa
. avaAuong atroteAéopaTa TG
Auon B pe@odoAoyiag LCC
LCCA

Ktipiaki
2XeOI00TIKA
ANoon '

®ddoeig Karaokeung &
AsgiToupyiag )

Karaypagn
oedopévwyv &
ATTOPACEWV
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2XEAIAZH AIAAIKAZIQN - ENINEAQN ANMO®AZHZ

Kéotog TuvTApnon A1d6egon
' 6hal Taw emimeda AciToupyia NepiBaAAov

Xpwpuatiopoi, ddamweda, e§apTRpaTa Bupwv,KA
Etitredo 3 AvTAigg, AéBNTOG, KAAWBIWOEIG, CWANVWOEIG,
AetrTOopEpPéG QWTIOTIKA KATT

Evépyeia, KAipaTiopog, Udpeuon,

Etmitredo 2 .
YHotnua A LS S T

Eritredo 1
2TPOTNYIK

Aopik’a

ZKOTTIPNOTNTA Tyedioon AsiToupyia A1d0son

20veeon Kataokeun
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EuroLifeForm

MeBodoAoyia / AoyiOHIKO Nou avanTUoeTadl oTa nAaioia Tou EUSRTD/GROWTH
Mpoogyyion yia TNV npoBAeywn LC KOOTOUG KAl anodoonG OTIC KTIPIAKEG UNOJOUEG
SUMMETEXOUV 13 ETAipol ano 7 X®WPEG

NMoAAd unooxXOHEVO, KAOBWG :

-3100£TEI XAPAKTNPIOTIKG expert-system

~spappodlel Tn Oswpia TnGg AvaAuong Piokou

*EVOWHATWVEI duvaTtoTnTa a§ioAoynong NnePIBAAAOVTIK®OV & KOIVOVIK®OV ENINTWOEWV

«31a0£Te1 SUuVAMIKNA BAon JEGOHEVWYV Yid UAIKG

=EMIKOUPEITAI and HOVTEAA yid THV NOCOTIKONOoiIinon TnG a§ionioTiag cuoTNHATWV

o W

* *
. K
www.eurolifeform.com [N
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OOPMA EIZAT'QI'HX YIIOOEXEQN 0

TOITO®ESIA onali
TYIIOE KTIPIOY (KQAIKOITOIHMENH KATHIOPIOIIOIHEH) A
SYNOAIKH ENI®ANEIA i
KYPIO YAIKO KATASKEYHS <
AEITOYPIIKH AIAPKEIA ZOHS. 4
YITOAOITIO ASIAS

KOXTOE KTIPIOY (KATALKEYHS 1| ATOPAY)

EIZATQI'H AEAOMENQN ATIO ITPOTYIIA ZXETIKA ME;

EIITOKIA — ITAHOQPIZTMO
OITA

KOXTOX YAPEYZIHZ |
KOXTOX ENEPT'EIAX

YTOIXEIA MIZOQTH g N 4 D

ATAXEIPIXH \ 4] L - Q¥ P
YYNTHPHXH ) \_ (. 2 QM | Q: J___:
AXOAAIZH I A N .‘ \ W™

®OPOY IAIOKTHIIAY | | | =
[TPOZQITIKO AEITOYPIIA
KOXTOZ KAOAPIOTHTAX <

KOXTOZ AITOPPIMATQN .
HVAC ,
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Sample building
Note: Enter all costs with a value as per baseline NOK date

Information buiding nformation enant
Building name Sample Bullding Tenant
Location Oslo Use of premises
Building type Office/admin. bldg Number of employees 3 OPERATING COSTS
Gross area building 8.000 m2 ample Building
Main building material Conerete Time and nterest
Functional lifetime 60 years Baseline NOK date 31 OPERATION AND SERVICES
Residual value 0% Occupancy date (CV date)
Caleulation interest rate| ~ OPERATING STAFF 4 MAINTENANCE
I T R Positions  Type Wage costs including socjal security charges ample building
Valebuldng — NOKOomn~ Cmrmi 1084 senior engincer
Start of interest charges 15.0kt.97 Tax rate W 1,0 1136 works technician ThiNOKRIHIRY plesentation of periodic maintenance and replacements calculated for the
Value site NOK 8,5 mn Premium rate > B individual technical freas in the attachments.
T A 15.0k.97 + 1203 technical works operative
Annual ground rent NOK 0 Water and sewer charges * 1216 works operator
Avorago water consumpr = 10 Por intarvl in NOK 1000
Construction poject Water charges:
TProjectnumber 98000 Prrm@rrn Miscellancous operating costs NOK15/m:
Project class New construction Subse. chg/meter rental
i NOK 120.0 mn s Annual cost operating stall CALCULATION FACTORS
Construction time 18 moe). Sample building
st el ey mEnE 065 Waste diposal 32 CLEANING SERVICES pron e e o
ez e Positions  Type Working hours  Hourly rat Ze22]_s2o7] dos0n S Insurance premiums
Oper stafioperation number Waste dumpsterfunit: 01129 cleaner 1950 NOK 159/ Conerete 0.1%
Semiorengmneer 00 Hire cost dumpsterjuni: Periodic maintenance and replacerents Stonefbrick 02
e 10 Collection cost per pick-u|  Area category Cleaning area Floor covering Capacit tecl 03
Head of works 00 Waste disposal chg. land| 1 Offices 5.500 m2 Linoleum 350 m2/hr Timber 0.4%
Techical works operative 00 2 Corridors 600 m2 Linoleum 450 m2/hr] 30000 —
[T — 00 TR 3 Cafeteria 300 m2 Linoleum 300 m2/hr] Operat i wage costs Wage cost:
Landlords share 0% Awmserest | 4 Toiles 100 m2 Tile 120 m2fhr 1084 senior gfncer NOK: soc.see ANNUAL COST ANALYSIS
Misc. exp. consumables NOK 15/m2 5 ser 100 m2 Tile 500 m2/h 20000 1129 cleanes 166%  NOK 310918 incl. soc. sec
Energy amo{  Sum daily cleaning 6.600 m2 | - 1136 works {pebician NOK 815000 inel. sac
e Flec. Frory99kWhj|  Increment thorough 1 cleaning and window washin 10% 1157 head of|wopks OK k
Tablomterval B year) Max. capacity  150|  Sum cleaning 10000 1203 technidpl orks operative NOK 315000 98000 Sample building
Incr. for dsgn, VAT, mise. % Elec. charges 00 1 rks dpefator NOK 295000 - X
Replacement an, 15% et Annual cloaning cost 210 hours 260 days_NOK 160/hr New construction Oslo
Rate periodic maintenance 509 Heat energy 121 kWh/| S Y
! Heating souree 33 ENERGY s 10 15 2 25 5 jumbgr ofsedrs from occupaney to start of interest charges building Information and assumptions ) )
Elect. consumption Quantity Pric Years (interval Number of yeqrs from occupancy to start of interest charges site 4 onant o T DTt Gl sonaism B
Cleaning services Cleaning area Floor surface ___ Capa Consumption cost 99kWh/m2  792.000 kWh NOKO,400/kW] Number of years from occupancy to main burden of payment payout ' e T M O '{?jz::::ﬂﬁ:: 15. ,:;, T
ffces 5500 mZ i BOWZ| -+ Blect charges 792,000 kWh NOK0,056/k — & time p D e Budget o
y 000 m: udget parameters NOK 1200 mn
Corridors 600 m2 Linoleum 450 m2) + Maximum capacity 10KW . 325 kelk Distribution by togp Value building Valwosite  NOK 8,5 mn
Cafeteria 300 m2 Linoleum 300 m2 + Fixed amount 2% Discoufthp [actors
Toilets 100 m2 Tile 120 m2) = Taxable basis i ¥ regbuilding-occupancy > Hustration
it 100 m2 Tile 500 m2 + Value-added tax 239% mm 5 ffite-occupancy =
= Cost of elec Z i Lt AT I o
Work hours per day 750 Incr. throrough clean./wi LeC i ain hagden & P
Work days per year 260 days Heating Quantity pried | 2% ¥ ﬁ rr
Consumption cost 121 kWh/m2 - 968.000 kWh NOK0,400kWH | 635 J
Calculaton performed Firm + Value-added tax 239
Nils Arne Gunderson _ Statebygs = Cost of heating »
T
his chart shows the This chart shows the distribution  This char]
distribution of of costs among: distribut
costs among: 1. Landlord's responsibility and  cost amor
s 41General cost areas 5
SUM OPERATING COSTS 42 Periodic 2. Tenant's responsibility and o Annual costs Annual costs with baseline NOK value _15. jul. yyyy
3 Replacements g Landodsresp.  Tewrfsresp  Landodsresp. T
3. Tenant's cost and landlord's 2 andoost andoost _-tenant'scost amual oost
| y z 1 Gopital ot NOKB.651.206 NCKE651.206
60 ye NOK1. 08I NOK 10812
o Busid 2Maregarent oot NOK682815 NOK200309  NOKE93.124
NOKgTIn NICOS K112
3 erating oot NOA3500  NOKTB5437  NOK3OLS00  NOK2289437
Enter the assumptions for the calculations in the attachments divided into technical greas: NOKSi@ NOK232In@. NOKAQin® NOK 286/
Attach. 1 Building works maintenance and replacements 4 Weirtenarce cost B93B4lc  NKAOT3Z2  NCKZ0924  NOK1517.69
Attach. 2 HVAC installations maintenance and replacements NOK 1112 NSt NOK2BIe
Attach. 3 Blectrical installations maintenance and replacements summation fhctors Sumamual oot NOCI0276905  NOK2261758  NOKBI2733  NOK13351.39
Summation factof functional lifetime S0 per sqremetre NK1285me  NOKZ8¥me  NOK102m@  NOK1.689in2
perempiopee NOK38.063 NK8377 NCK3010 NCK49.450
Annuity/annual cost factors .
Annuity factor functional lifetime Ty
Distribution Distrbution MOM. Rlgtrbution MOM
capiallMOM costs. 2
4 9 %,
1of = =
b =
&% 3
®
Excel format —
Nils Arne Gundersen _ Statsbygg T5. aug.

*www.statsbygg.no
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LCA In Sustainable Architecture - Lisa
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AvalAuon sAayioronoinong
MepIBAAAOVTIK®OV ENINTOOCEWV
OTIG UNOoJdopuEG TNG OAupmiadag Tou Zidvel

He xpnon LCA

www.lisa.au.com
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econ212

“Exdoon tov Yrovpyeiov Metagpopav tov H.ILA.

“Emc¢ 6 cvveneEepyaldueva oevapio

*[Ipocapuocuévo yio peydia £pyo 000motiog

*Baciouévo oto excel

*Eumepiéyel exteveic PAGEIC 0E00UEVMV LE GTATIOTIKA GTOLYELN AVOPOPIKE LE
OeikTEC aTLYNUATOV, (EPYOUTIKMOV — TPOYOLWMV)
“urotimtapiopata’, ( GYEOOCTIKOL TOPAYOVTEC ATOPLYTNG)

GUVTEAECTEC YPNCEMV, (TEYVIKES — VAKE — TEPIPAALOVTIKA) KAT.

*ELeb0epn mpocPaon
www.hfwa.dot.gov/infrastructure/asstmgmt/lccasoft.htm
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LCCA — Refurb (SAVE)

Meg0Bodoroyia — Xprjon/aroroynon vrapyovrov/owwdécipmv epyareiov LCC
2vuuetéyovv 16 Eraipor ano 8 yaopeg
(Avetpia, Tocyia, I'spuavia, Piviavoia, I'ailia, Noppfnyia, 2lofaxia)

» Al0(OPLoROS VTOPYOVTOV TEYVIKOV/EPYULEI®V GCUYKPLTIKG UE TNV KOTUAANAOTNTA TOVS Y10 EQUPUROY
OTNV avVOKaivion KTIpimv,

»XovOeon piog owepyaciog AMyng aro@aoemv, 1 omoia 0o pepipuvé dote  EKKZ va Aappdavetor
VAOYLV KOTA TIS OLOPOPETIKES PAGELS GYEHLAONS — KVUPLMOS GTO ONUOGLO KTIPLUKO TOUEN —
SCOHLQOVO NE TIS AT GELS TOV Anpociov Ilpocpopdv

» Aok TOV €PYUAEiOV KOl TG V0 avamTVENG OEPYUSTUS AMYG OTOPAGE®Y GE KTipLo 1OV
00 £xovv TOV POAO ETOEIKTIKOV EQUPLOYADV

» ATTOTIPN G TOV EMOEIKTIKAV EQUPROYAV, KVPIMS 0O TNV OKOTLE TG ETAVEAYIHOTNTOS

»Ercaymyn 0€00puévav Yo mepatépm avantuén cuvOnkav thoiciov epyociog oyeTika
pe v mpoeropaciao ts Kowortikng Oonyiag yra 1ig Anpoocieg Ilpooseopég

KAIIE - Baowkdg etaipog yrwo tnv avaatoén peboodoroyiog
EETAA - Etaipog Yo TV 6146061 TOV amotelecpatov otnyv Tomki Avtodroiknon
AHMOZX BOAOY - Etaipog/ “Xopnyos” Tov KTIPiov Y10 ETOEIKTIKN EQUPLOYT]
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AAAA EPTAAEIA

RAE : Aoyiopuiko, Kupi®g Yo TV 0vaAvo1| EVOIKIOGTUGLOV, EUUECT] AVAAVGT)
LCC, novo ota ®vAavoika.

SAKU:Aoywopiko, excel, amrio kot evypnoto, emivel to LCC ywa 600 povo
EVOALOKTIKA GEVAPLD, LOVO 6TO DIVAUVOLKA.

BREEAM: Mg0oooioyia, Bpetavikng mpoEAevons, avaAlvEL KOl TOLOTIKA
OTOLYELD VYLEWVIG — ATOOOTIKOTNTOS Y ®OPOV gpyacios (Yo Brounyovika Kripia)

LEED: Aoyiopiko0, ApEPIKOVIKNG TPOELEVONGS, OVOUAVEL TEPLPAAALOVTIKOVS
TOPAYOVTES 0ALG KOl KOLVOVIKOVS. AELTOVPYEL O€ TPlo EMITED — XyEOLOON,
Kataokev), Ohokinpmon.(yro Bropnyovika Krtipua)
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EMIAOIOz

Ta meprocotepa epyoreio TG ayopds amoteiovy yproipo pondnpate kadog emrpémovv:
» TNV KaTovonon TOV ETLOYAOV 6€ HEO0UEVA ELGAYMYNS

»Tnv egokeimon pe pedodoroyies KaO®S apkeTd ora0éTovy Tapadeiypoto KTipiov &
Odnyovs Xpiong

» X0AA0YN GTOLYEIMV 070 EVOORATOREVES PACELS 0EOOUEVOV TOLOTIKAV/TEPLPUALOVTIKAOV
YOPUKTIPLOTIKOV VAIKAOV & GUOTNHATOV

H AnoteleopatikOTNTO TOV EPYOAOV TOIKIAEL AVAAOYQ HE TO AOYO Y10, TOV OTTOL0
OYEOLAGTN KAV KOOMOS KUl TNV TANPOTNTE TOV PAGCE®V GE00UEVOV TOV YPTCLUOTOLOVY

AToTEAOVV onuavTIKO fo10npa yra v aloAdynon Aeemv Kabmg emTpémovy pia
amioikn | ovvOeTn avdrivon LCC

O weprpariovtikég svaisOnoieg — Kowvotikég Oonyieg amoteLoVV EVOVGRA Y10 TOLOTIKOTEPD,
gpyalrein, oVvETMG Ko BeATiONEVE KTipro / mepipariov

XNUOVTIKOTOTO POLO GTO TEAKO TPOIOV £YEL 1] TOLOTNTO KATUGKEVIS KAOMOS 01 KEKOTEYVIES
OTOTELOVV TO OVTIO0TO TG APTLOG OYEdiOONG

H gmloyi MoTOTOMPEVOVY TEYVIKOV ETULPELAV COUPAALEL GTNV ATOPVYT KOKOTEYVIAV
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