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EYXAPIZTIEZ

210 ta&ibL NG cuyypadng Tou v AOyw MOVAATOG, 0TO TIAAL LOU BPLOKOTAV CUVEXWG
o Enikoupog KaBnyntng Navamakidng lwavvng, tov omoio Oa nbela va euxaplotiow
Kal TIPOoWTIKA, KaBwg o 8log pe TG cUPBOUAEG Katl TtV kaBodriynon mou pou
mapeixe, OUVEBOAE TO UEYLOTA OTNV QMPOOKOTTN €&EEALEN KOl OTNV ETLTUXA
olokAnpwon NG OAng Sladikaciag. Oa nBsAa va uxOopLOTAOW EMiONG TOUG
S6aokovteg tou Metamtuxlakol [Mpoypdppatog «Eudun Alktua HAEKTPLIKAG
Evépyelag» mou pou mpooédepav To BewpnTiko uMOBaBPO Kal T YVWOELG yla TV
EKTIOVNON TNG €V AOYW HETATTUXLAKNG StatplPrc. TENOG, €va peydlo euxaplotw agilet
OTNV OLKOYEVELA HOU KOl OTNV KOTIEAQ LOU TIOU OUK OALyeC ¢popEC amoppodpnaoav to

AYXOG KaL TNV aywvia pou kat otddnkav SimAa pou pe meploor evouvaiocbnon.
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YNEYOYNH AHAQZH MEPI AKAAHMAIKHZ AEONTOAOTIAZ KAI TINEYMATIKQN
AIKAIOMATQN

«Exovtog mANRpn emiyvwon TwV EMUTIWOEWV TWV VOUWV TEPL TVEUUATIKWV
Swkalwpdtwy, dnAwvw pntd otL auti n SutAwpatiky epyacia, kabwg kal Ta
NAEKTPOVIKA OPYELQ KAl OL TINYEC TTOU avammTuxOnkav 1 Tpomomolnonkav Kota T
Slapkela autng tng StatpPfng, elval AmoOKAELOTIKA TPOIOV TNG MPOCWTIKNAG HOU
SouAeldg kat Sev mapaBaivouv omoLladnmoTe SIKALWUATA TIVEUUATIKAC loktnolag,
TIPOOWTIKOTNTAG Kal TiPpoowrilkwy Sedopévwy tpitwy, Sev mepléxouv epyacia /
ouvelodopEC TPLTWV yla Ta omola amatteitol N adsla Twv cuyypodpewy / Sikaovxwv
Kot Oev eival mMpoidv HEPKAC 1 TAARPOUG AOYOKAOTIHG, €VWw OL TNYEG TOU
Xpnotpomnolouvtal neplopilovral povo otig BLBAoypadikég avadopeg Kal mMAnpouv
TOUC KAVOVEG TNG ETLOTNUOVLKAG avadopdc. Ta onueia Omou £€Xxw XPNOLLOTIOL|OEL
16€€eq, Kelpevo, apyeia n / kat mnyég aAAwv cuyypadéwv avadépovtal pe ocadnvela
OTO Kelpgevo pe TNV KOTAAANAN avadopd KoL n OXETKA TARPNG avadopd
neplhappavetal otnv evotnta BipAoypadikwyv avadopwyv. Avalappavw TANPWGE,
OTOULKA KOl TPOOWTILKA OAEG TG VOULKEG KOl SLOLKNTLKEG CGUVETIELEG TIOU UMOPEL va
npokVPouv oe mepintwon nou anodelxBel, pe TNV mapodo tou Xpovou, OTL aUTH N

StatpPn N HEPOG auTnC SV aVAKEL o PEva, ETELST) elval TTPOTOV AOYOKAOTTHAGY.

O AnAwv,
KAeavOn¢-Kwvotavtivog Kapaylavvng

23/02/2021
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MNEPIAHWH

H BeAtiwon ¢ amodoTikOTNTOG OTO BLOUNXAVIKO EVEPYELOKO CUOTNUA ATOTEAEL TOV
TO KABOPLOTIKO TIAPAyovVTIA OTNV TPOCTIABELN HEIWONG TWV EKTTOUTIWY OEPLWV TOU
BEPUOKNTILOU KAL TOU EVEPYELAKOU KOOTOUC. ZUUdWVA LE TA oToLXEla TNG EVpwmaikig
Eritponng to meplBwpLo evioxuong tng EVEPYELAKN G ATOSOTIKOTNTAC TOU EUPWTTALKOU
€VEPYELOKOU KAASOU Eemepva TO 25%, LLE TIC BEATIWOELG VAL ETILKEVTPWVOVTAL OE TOUELG
OTtWG oL avTALEG, oL AVEULOTNPEG KAl 0 GWTLOUOG. Mapd TNV EKTETAUEVN TIPOCOXH TIOU
€xeL 500el oTnV £€oKOVONON EVEPYELAC, OL EPEUVEC ATTOSELKVUOUV OTL N TTAELOVOTNTA
TwV OlaBE0LUWY OLKOVOULKA KoL EVEPYELAKA OTMOSOTIKWY TeEXVOAOyLwV Oev
gvowpoatwvovtal oe peyaho Babuo efattiag Stadpopwyv gpmodiwy, Kal Kuplwg Aoyw
™¢ eAAmoUg mAnpodopnong. H evepyelakny emibBewpnon sival éva omod Ta To
Sladedopéva kal xpnoldomnolnpéva epyaleia mouv cupBalouv otnv unépPBacn Twv
EUMOSiwV QUTWV KAl EVIOXUOUV TNV EVEPYELOKN amodotikotnta otn Blopnxovia,
dlaitepa Otav auTEG Sle€ayovtal O UIKPOUECALEG BLOMNXAVIKEG LOVASEG. IKOTIOG
OUTNAC TNC Epyaoiag eival n mapouaoiaon evog epyaleiov evepyelakng emBewpnong
ylo ULKPOUECOUEG ETIXEPAOEL], TO oOmolo avamtuxbnke ota mAaiola Tou
HETATITUXLOKOU Tipoypappatog «Eudun Aiktua HAektplkng Evépyslag». To epyaleio
oUTO mpoopiletal wg éva Bondbntikd epyaleio umootApLleng Twv amodAacewyv Kot OxL
w¢ epyaleio €€ ohokAnpou AnPng avtwyv. Ol xprnoteg odpeilouv va emiBefatwoouv
OTL oL anodaocelg mou AapPdavouv eival opBEC Kal oL TIHEC TIOU TAPOUCLAlEL TO

€PYAAELO QVTLOTOLXOUV OTA EKACTOTE TPAYHATIKA Sedopéva KoL CUVONKEG.
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ABSTRACT

Improving the efficiency of the industrial energy system is the most crucial factor in
trying to reduce greenhouse gas emissions and energy costs. According to the
European Commission, the margin for enhancing the energy efficiency of the
European energy sector exceeds 25%, with improvements focusing on areas such as
pumps, fans and lighting. Despite the extensive attention paid to energy savings,
research shows that most of the available cost-effective technologies are not
integrated to a large extent due to various barriers, and mainly due to lack of
information. Energy inspection is one of the most widespread and widely used tools
to help overcome these barriers and enhance energy efficiency in industry, especially
when carried out in small and medium-sized industrial units. The purpose of this paper
is to present an energy inspection tool for small and medium enterprises, which was
developed within the postgraduate program "Smart Grid Energy Systems". This tool is
intended as an auxiliary tool for decision support and not as an entirely decision-
making tool. Users must confirm that the decisions they make are correct and that the

values presented by the tool correspond to the actual data and conditions.
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KEDAAAIO 1

2TOIXEIA ENEPTEIAKHZ ENIOEQPHZHZ

1.1 Eloaywyn

H oUVOALKN EVEPYELA TTOU KATAVAAWVETOL O TTAYKOGHLO eTtinedo npoPAEmnetal va auénOel
Katd 33% amno to 2020 €wg to 2030. Onwg daivetal kat oto IxAua 1.1, n maykoéoua
EVEPYELOKN KaTavaAwon auéndnke amo tic 82919 TWh to 1980 otic 116614 TWh to 2000
kot TpoPAEnetal va ¢tdacel ot 198654 TWh to 2030 [1]. H taxutepn avénon tng
EVEPYELAKNG {NTNONG TAPATNPELTOL OTA KPATn Tou 8ev avrikouv otov Opyaviopod
Owkovoukng Zuvepyaoiag kat Avantuéng (non-OECD). Auto e€nyeital KaBwg T TeEAeuTalieg
dekoaetieg oL xwpeg Tou OECD petatpémovial and XWPEG TAPAYWYNG O XWPEG TAPOXNG
UTINPEOLWV. Mo avaAuTIKA, N KATavaAwaon eVEPYELOG ota KpAtn ekto¢ OECD auénbnke
Katd 73%, o€ oxéon Pe tnv avénon katd 15% mou mopatnpnonke ota KPATN-UEAN TOU
OECD [1]. O BlopnXavikoG TOPENG KOTAVOAWVEL TIEPLOCOTEPN €VEPYELA amd KAaBe aAlo
TOMEN TEAKNG XPAONG KAl TIO OUYKEKPLUEVA KATAVOAWVEL TO 37% TNG OUVOALKAG
TIOPOYOLEVNG EVEPYELAC. AUTH N TTOCOTNTA EVEPYELAC XPNOLUOTIOLEITAL OO Lo eupeia
opada Bropnxavikwyv KAASwV OTwE 0 KATAOKEUAOTLKOG, 0 KTNVOTPOdLKOC, oL e€0pUEELC Kall
Ol KATAOKEVEC UE OKOTIO TN SleKmepaiwon MANBWPAG EPYOCLWV OTIWG N CUVAPUOAOYNON,
0 KALLATIOMOG TWV XWPWV KoLl 0 GWTLOMOC. Ta emOpeva 25 Xpovia N TAYKOOULO EVEPYELAKI)
KATAVAAWGON EVEPYELOG OO TO BLopnXaviko kKAado mpoPAcmnetal va e¢eAiyxOel and g 51275

TWh to 2006 otig 71961 TWh to 2030, pe pia péon avénon 1,4% kabe xpovo [1,2].

1.2 Katavalwon kavoipwv

Qaivetal Mwg Ol TWEG TWV KAUCIHWY SLOHopdWVOUV TO EVEPYELOKO HELYMO TIOU
KOTOVOAWVETAL OTO PBLOUNXAVIKO TOUEQ, MLOG KAl Ol HOVASEC €TUAEYOUV TN Xprion Tou
$OnvoTEPOU KaUGiHou, Omou autod eival epLkto. Mo CUYKEKPLUEVA, N XPHON TWV LYPWV
Kouolpwy, Ta omoia gpudavilouv To UPNAOTEPO KOOTOCG, AUEAVETAL HUE ULKPO pubuod o€
etnola Baon, tng taéng tou 0,68%. O LEYAAUTEPOG AVTAYWVLOTAG TWV UYPWV KOUGCLLWY

daivetal va eivat n NAEKTPLKN EVEPYELQ, N KATAVAAWGN TNG OTolag auEAveTal He £va PEGO
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pLBUOG 3,5% To Xpovo yla to dtaotnua 2006-2030, 6nw dpaivetal ota IxAuata 1.2-1.4 [1].
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IxAua 1.1 : Naykooula KatavaAwaon evépyelog amo to 1980 uéxpt to 2030 [1].
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IxNua 1.2: Maykooula KatavaAwaon KoUoipwy ava Blopnxaviko kAado to 2006 Kat to

2030 [1].
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KATANAAQZH KAYZIMOY 2006

B Avovewolueg M HAektplopog MKdapBouvo M Yypd kavowa M Quowkd agplo

Ixnua 1.3: Mepidio katavalwong Kauoipwy oto Blopnxaviko topéa to 2006 [1].

KATANAAQZH KAYZIMOY 2030

B Avovewolueg M HAektplopog MKdapBouvo M Yypd kavowa M Quokd agplo

Ixnua 1.4: Mepidlo katavalwong Kauoipwyv oto Blopnxaviko topéa to 2030 [1].
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1.3 Katavalwon evépyelag ava kAado

Elvat onpavtko va avodepBel 0TL 10 68% TNG CUVOALKN G KATAVAALOKOUEVNG EVEPYELOG OTOV
Blopnxavikd Touéa avaloyel O TEVIE OUYKEKPLUEVOUC KAASOUC TOU TOpAyouv Ta
akoAouBa mpoidvta (ZxApa 1.5): xnukd (29%), oidnpog kat xaAuBag (20%), un LETAAALKA
UALKA (10%), TTOATOC Kal XapTika (6%) Kal pn odnpouxa UAKA (3%). ZUVeEnwE n LEAAOVTIKN
TOOOTNTA KOL TO MELYHUA TWV XPNOLUOTIOLOUUEVWVY KAUOLUWVY Ba kKaBopLoTouv Kupiwg amo
0UTOUG TOUG TEVTE ToMElG. EmumpooBeta, ol (6leg povadeg £xouv To HEYaAUTEPO HeEpPiSLO
ekmopunwv Stogeldiov Tou avOpaka, oL omoleg oxeTilovtal e TNV KATAVAAWGCN EVEPYELAG

Kall Tnv mapaywyikn dtadikaoia [1].

KATANAAQZH ENEPTEIAZ ANA BIOMHXANIKO KAAAO TO
2006

B Xnuika M Zidnpog kat xaAuBoc M Mn pueTtaAAkd UAKA M MoATog Kot xapTikd M Mn odnpouxa UALKG M ANQ

IxAua 1.5: Maykooula katavalwon evépyelag ava Blopnxoviko kAado to 2006.

1.4 ZnpavtikotnTo EVEPYELAKAG ETULOEWPNONG

H avamtuén twv Blopnxaviwv avd tov KOopo Ba emipépel avanodeukta avénon tng
EVEPYELOKNC KATAVAAWONG KoL Tautoxpova Ba odnyrnoetl oe HeyOAUTEPEC CUYKEVTPWOELG
TwV aeplwv tou Beppoknriou, omwe to Slofeldlo tou avBpaka kot GAAwvV emBAaBwv
aegplwv, onwg to Sloeidlo Tou Belou, ofeidla alwtou kat povoleidlo tou avBpaka, ta
orola euBuvovtal yla évtova KALLOTIKA dalvopeva, Omwe n avénon tng Bepuokpaciag, n

Enpaoia kat ol MANUuLUpeG [3]. H AtakuBepvntikn Emtponn yia tnv AAayn tou KAlpotog
5
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(IPCC) avadépel mwe oL oAoéva Kal aUEAVOUEVEG EKTIOUMEG QUTWV TwV aeplwv Ba
odnynoouv oe avénon tng Héong Bepuokpaciog Tou mAavhAtn petafL 1,4 kot 5,8°C oto
XPoVviko Stdotnua 1990-2100. EmumAéov, to Ynoupyeio Evépyelag twv HMA unoypappilet
TIWG OL EKTTOUTIEG AvOpaka o€ aykoouLo enimedo avéavovtal pe puOUO PeyaAUTEPO TOU
2% k@Be £10¢ Kal paAlota to 2015 Atav auvénuéveg katd 50% os oxEon UE TIC OVTIOTOLXEG
TWMEG Tou 1997, yeyovog To omoio eival appnkta cuvdedepévo pe TV aufavopevn

EVEPYELOKN {ATNON KAl TN KN arnodoTikh Xprion tng evépyelag [4].

H evepyelakn anodotikotnta eLonxOn wg onUavTkog mapayoviag AnYPng anopacewv otov
Blopnxavikd Topéa tn dekaetia Tou 1970. Ao TOTE, TO EVEPYELOKO KOOTOG HELWONKE OE
naykooulo emninedo xapn otnv xprnon eéomAlopol vPnAdTEPNC EVEPYELAKNG amodoong,
TIAPAAANAQ LE TNV OLKOVOULKNA aVATITUEN Kot €yve EekaBapn n avaykoldtnta npootaciag
ToU TePLBANNOVTOG. 2TO Blopnxaviko eminedo mMoAAEG povadeg pe UPNAEG KOTOVAAWOELG
QVTLLETWTILOOV aUTA Ta TpoPARpata pe ovaBobuiosl Twv gpyootaciwv Kol Twv
EYKATAOTAOEWV TouG. AAAoL Blopnxavikol kAadol mpoéPnoav o MapeUPACELS PE TOV
ULKpOTEPO SuVATO XPOVOo amooBeong, OMwWC oL TEXVOAOYLEG avaktnong BepudTnTag Kal o
TIEPLOPLOUOC TWV EVEPYELAKWV ATIWAELWV [5,6,7]. ZUVOTITIKA N EVEPYELAKHN ATTOSOTIKOTNTA

uropet va BeAtiwOel pe tpelg SLadpopeTIKEC TPOOEYYIOELC :

e Efolkovounon evépyelag HEOW NG SLAXELPLONG TNG EVEPYELAG.
e Efolkovounon evépyelag LECW KOLVOTOUWV TEXVOAOYLWV.

e EE0oLKOVOUNGON EVEPYELOG LECW TIOALTLKWV/KOVOVIOHWV.

1.5 Awaxeiplon TnG evépyeLlag

H Siaxeiplon tng evépyelag (Energy Management) ival n otpatnylkn wovomoinong tg
{ATNONC OTNV MOCOTNTA KOL TOV XPOVO TIOU armalteital. Auto kabiotatal epikto pe pubuion
Kot BeAtiotomnoinon tou e€OMALOUOU TIOU KOTOVOAWVEL EVEPYELA UE OKOTIO TN HELWON TWV
EVEPYELOKWV QTTALTIOEWV Yla KAOe povada mpoiovtog mou mapayeTal, eVw tapaAAnAa to
KOOTOG ylal TNV Opaywyn Tou Tapapével otabepd i kot pewwvetal [6,7,8]. H dlaxeiplon
NG evépyelag Eekivnoe va AapBavetal umtoPn we pia amo Tig KUPLOTEPEG AELTOUPYLEC OTO
Bopnxavikd 1o 1970 w¢ amotéAeopa tNG aufavopevng TIUAG TNG EVEPYELAG KOl TWV
nepBarovTikwy eKBECEWY, OL OMOleC TMpopnvuav TtV €EAVTANCN TwWV TAYKOOULWY
EVEPYELOKWV TIOPWV [6,7]. ZrHUEPA, 0 pOAOC TNG EVEPYELAKNG SLaXELPLONG EXEL EVIOXUBEL OTN

6
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Bopnxavia, 6mou TAEovV KaTAOTpWvVOVIAL O KaBnuepwvy BAon TAAvA €EVEPYELOKAG
Slaxelplonc. OL etroleg €kBEOEL TWV TEPLOCOTEPWYV ETAPLWV TEPAQBAVOUV
AETITOUEPELEG YL TIG OpAOELG EE0LKOVOUNONG EVEPYELAG KOL TOL OVTLOTOLYXO ETUTEVYUATA
TouC. Mo va elval emtUXNUEVA, TA TIPOYPAUUATA eVEPYELAKNG Slaxelplong mpEmeL va
ETKEVTpWVOVTAL 0 4 Baolkda onueio [6, 9]: 1) AvaAuon LOTOPLKWVY OTOLXElWY, 2)
EVEPYELAKN EMOEWPNON Kol AOYLOTIKN, 3) EMEVOUTIKEG MPOTACELS BACIOUEVEG OE UENETEG
oKoTpOTNTAC Kal 4) ekmaidevon Kal mapoxn MANPo¢dopLwY OTO TPOCWITLKO. YTTAPXOUV
OPKETOL TUTIOL EE0LKOVOUNONG EVEPYELAC MEOW TNG SLOXELPLONG ME TOUG Tlo BacLkoug va

elval ol €N¢ TpeLG:

e Evepyelakn eniBewpnon.
e  EMHOPOWTIKA OEULVAPLO YL TNV EVEPYELAKI) ATTOSOTIKOTNTA.

e Opyavwon KoL cuvtipnon.

1.5.1 Evepyelakn embBewpnan

Mpokettat ya pla Stadikaoia emBewpnong, EPEUVAG KAl AVAAUCNG TWV EVEPYELAKWV
POWV TIOU QTTIOOKOTIEL OTN HELWON TNG TOCOTNTAC TNG EVEPYELAG TIOU KATAVOAWVETOL XWPLC
va eMNPEAlETOL APVNTLKA TO TTAPAYOUEVO TTPOIOV. H evepyelakr) emBewpnon anoteAel To
KAELSL yLa Tn AnYn BEATIoTWY amoddcewv ota mAailola TnG SLaxeiplong evépyelag, KaBwg
TPOKELTAL ylo pla a€LOTILOTN KOl CUOTNUATIKI TIPOCEyyLon. Mo CUYKEKPLUEVD, O KABe
0pPYaVIOHO CUVEPAMEL OTNV avAAUCH TNG XPNONG TNG EVEPYELOG KOL OTNV €VUPECN TWV
TIEPLOXWV OTOU N KatavaAlwon eivol eplKTO va eAaTTwOel, 0TOV MTPOYPOUUATIONO KOl
vlomoinon Blwwolpwyv PBeAtlwtikwyv TapepPdcswy, ol omoie¢ Ba evioxUoouv TNV
QMOSOTIKOTNTA, KOL TIOOOTLKOTIOLEL TNV KATAVAAWGN OE UL TTPOOTIABELN VO LOOPPOTTHOEL
TNV €L00YOUEVN OTO OUOTNUA EVEPYELD PE TNV Xpnon tng [10]. Ze kaBe Plopnyxavikn
povada, ta tpia facikotepa Asttoupyikd e€oda amodidovtal otnv evépyela (NAEKTPLKA Kol
Bepuikn), epyaocio Kot UALKA, omote ¢aivetal EgkaBapa MwE amd autd To KOOTOG ToU
Samavatal ylo TIG EVEPYELOKEG QVAYKEG €ival autd mou pmopel va PeAtiotomnolnBel,
OUVETIWG O TOMENG TNG Slaxeiplong evépyelag pavtalel we oTPATNYLKA TIEPLOXN HElWONG

TWV oUVOALKwV darmoavwy [8].
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1.5.1.1 Noépot ka dradikaoia evepyelakng emBewpnong

H gvepyelakn emBewpnon amattel UL CUCTNUOTLKE KAl TIPOCEKTLKI) TIPOCEYYLON, Ao TO
OXNUATIOUO TNG KATAAANANG OHASOG PEXPL TNV ETTELEN KoL SlaTApNON TNG EVEPYELAKNAG
e€olkovounong. OL mopol ou amattouvial ¢aivovtal oto ZxApa 1.6, Evw HLOL TUTILKA

Sdadikacia daivetal oto Zxnua 1.7.

EmBzwpntig Epycdsia pétpnong

EnBswpntég-epyaldpevol f Mévia ko boprTé

Efwrtepwol aupBouiol

Apxeia svépysiag

NpoiinoAoyLopds ke ypdvog

*  Kotavdhwon

* Xpnowonoinon

Epyahsia avdduong

Ynohoyiotég koL AOYIOLLKG

IxNua 1.6: Mopol mou amaltouvTal ylo Jia evepyelakn embewpnon [11].

‘ Anpwoupyia opdbag ‘

l

KaBoplopég otdywv

|

‘ ZUYKEVIPWOT IOTOPIKWY OTOKELV ‘

l

y Aisbaywyn svepyswakng emBewpnong

.

Avadopd supnudtwv

!

MNpotepawdtnteg kal ebappoyn

.

Métpnon kot enahrBeuon anoboong

4—‘ Matripron petproswy ‘

Ixnua 1.7: Turkn Stadikacia evepyelakng emBewpnong [10].
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1.5.1.2 OdéAn evepyelakng emBewpnong
Ta op€An TNG evepyelaKnG eEMBewPNONG €ival TOAAQTAQ KAl LITOPoUV va cUVOYLOTOUV OTa

aKkoOAouba :

e Melwon NG evepyeLaknG Katavalwong kat TepLBaALoOVTIKNG LOAUVONG.
e Meiwaon Aettoupylkwy damavwyv (20-30%).

e Auavetal n kepSodopia Kal n mopaywytkotnta.

e EmBpaduvon e€avtAnong puoikwy opwv.

e [lEPLOPLOPOC XAOUATOG MapaywynG-{itnong.

e Amoduyn katamnoévnong e€omAlopou.

1.5.1.3 TUnoL evepyelakng emBewpnong

Ta €ldn ¢ evepyelakng emBewpnong Prmopouv va Bewpnboulv ta Tpia akoAouba :

o lpokatapktikn emBewpnon
e [evikn emBewpnon

e Aemrtouepng emBewpnon

1.5.1.3.1 NpokatapkTikn embewpnon

MPOKELTAL YL TOV TILO ATTAO KOl Ypriyopo TUTIo emBewpnong Kal TEPAABAVEL GUVOTITIKEC
OUVEVTEUEELG LE TO TPOOWTILKO TWV EYKATAOTACEWYV, ML OUVIOUN QaVAAUCH TwV
Aoyoplacpwy XPEWONG NAEKTPLKAG KoL BEPULKIC EVEPYELAC KOL TWV AELTOUPYLKWY Samavwv
KOL LO Yypriyopn TEPLYNON OTOUG XWPOUC TNG Hovadag e oToxo tnv e€olkeiwan HE TIG
SLadlkacieg mou emtteAoUvTaL KAL TNV TAUTOTOLNON ONUELWY OTATAANG KoL AVETIAPKELOLG.
O Baolko¢ oKomog autng TG Stadikaoiag eival n kataypadn Twv EVEPYELOKWVY Samavwy
KOL TWV OMWAEWWV OTIG KUpleg Slepyacieg mou emiteAolvtal, wote va tebolv ol
TPOTEPALOTNTEG yla TN PeATioTomolnon tng €VEPYELAKNC KATAVOAWONG. ZUVOTTIKA Ol

OTOXOL TNG TIPOKATOPKTLIKAG EVEPYELAKNG EMIBEWPNONG €lval va:

e Awaodalioel Tn BEATIOTN avaBeon epyaoLwv.

e KaBoploel TNV KOTAVAAWON EVEPYELOC.

e Extunoel to nedio epappoyng g e€oltkovopunong.
e TauTomoLloeL Toug Topeig evlladépovTod.

e Ymobeifel aueoec-enelyovoes mapeUPACELG.
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e Kataypayel T meploxég mov Ba avaAuBouv nepetaipw.

1.5.1.3.2 Mevikn emiBewpnon

H ouykekpluévn emiBewpnon EMEKTEIVEL TO POAO TNG TIPOKATAPKTLKAC TOU avaAUBnkKe,
kaBw¢ cuAAéyovtal Tio Aemttopepeic mAnpodopleg yla tn AeLtoupyia TwWV EYKATACTACEWV
KOLL TIPOLY LOLTOTTOLELTOL OVAAUTIKOTEPN EKTIUNON TWV OTOLXELWV TTOU KaTtaypadnkav. ApXLKa
oUAAEyovtal Aoyaplacpol Xpé€wong TG KAatavaAwong ylo pla Xpovikn mepiodo 12-36
unvwyv mou Ba emitpéPouv otov emBewpnth va kabopiloel To evepyeloko mpodiA tng
Bopnxavikng povadag. Mepetailpw UETPNOELG UMOPOUV va TpaypatornolnBouv o€
OUYKEKpPLUEVA TTESLa TG Mapaywyn yia Babitepn avaiuon. EmumpocBeta, AapBavovral
AEMTOUEPELG OUVEVTEUEELC UE TO TIPOCWTILKO YLa TNV KAAUTEPN KATAVONOTN TWV CUCTNUATWY
LE TN HEYAAUTEPN KATOVAAWGN EVEPYELAC, KABWCE KAl yla TNV Kataypadn TwV NUEPNCLWV

Kol €T olwv S1adopomoLoewV TNV Katavaiwaon Kot tn Intnon [12].

1.5.1.3.3 Aemnttopepng emBewpnon

To ouykekplpévo €ibog emBewpnong EMEKTEIVEL TEPETALPW TN YEVIKN €mBewpnon
TLOPEXOVTOG £V SUVOLLKO LOVTEAO YL TOL XOPAKTNPLOTIKA TNG EVEPYELAG KAl TNC XPAONG
TNG TO OMOoL0 avadEPETAL OTLG UTIAPXOUOEG EYKOTOOTAOCELG, AAAQ KAl OTA HETPO SUVNTIKNAC
g€olkovounong mou tautomotnonkav. To HovtéAo Kataokeung fabuovopeital Bacel Twv
TIPAYUOATIKWY OESOUEVWV TWV AOYaploouwY KOWNAG WEOEAELAC Yl vo TIAPEXEL ULa
PEAALOTLKN €lKOVa PE TN BonBela tng omolag Ba umoAoyiletal n €€oLKOVOUNGN EVEPYELOG
yla ta potelvopeva PETpa. Idlaitepn mpoooyxn Sivetal Oxt poévo otnv Katavonon Twv
AELTOUPYLKWY XOPAKTNPLOTIKWY OAWV TWV CUCTNUATWYV TTOU KATAVAAWVOUV EVEPYELA, OAAA
KOL OTIC KOTOOTAOEL TOU TPOKAAOUV OSlakupdavoel oto mpodih doptiovu oe
BpaxumpooBeoun kot pokpompoBeoun Baon (m.x. kabnuepwd, efdopadlaia, pnviaia,
etnowa). Ta umapxovia O&edopéva KOTOVOAWOEWV eumAouTilovtal pe TOPAAANAEG
HUETPAOELC TWV MEYAAWV OCUOTNUATWY KATAVAAWONG EVEPYELOG KOL TAUTOXPOVN
TapakoAoUBNoN TWV XaPOKTNELOTIKWY AElToupyiag Tou cuotiuatog [12]. Fevikdtepa, n
Aemtouepng evepyelakn entBewpnon Sie€dyetal oe tpelg paoelg: Maon 1,2 kat 3 Onwg

daivetal mapakatw [8]:

e ®aon 1-Npo-emiBewpnon
e ®don 2 - EmBewpnon
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e ®don 3 — Meta-enBewpnon

1.5.1.3.4 Epyaleia yia tn die€aywyn evepyELaKNG EMBEWPNONG
Ma tn dte€aywyn Ko avaAUTIKNG EVEPYELAKAG EMBewpPNONG otn Blopnxavia, amatteitat

TANBwpa epyaleiwv LEPLKA o To omola gival:

1. AvoAutig amodoong kKauoipou: MEeTpAel Tn OUYKEVIpWON ofUyOVOoU Kal TN
Bepuokpacia TOu Kavooepiou. OL OepUlOIKEG TIUEG TWV KOWWV KOUGLHWV
TPoP0odoToUVTAL OTOV ULKPOEMEEEPYAOTH TTOU UTIOAOYIEL TNV amodoon TnG Kavong.

2. Metpntng Loxvog: AUTOG O TUMOC MeTpnt BonBd otn pETPNON KATOVAAWONC
LoxLog, évtaon pelUATOC, OUVTEAEDTH GOPTIOU KAl CUVTEAEDTH LOXVOG. O LETPNTAG
Ba mpémel va Slabetel Suvatotnta cUoGLENG yla TN HETPNON TOU PEVUHATOG KO
OVLXVEUTEC yla TN LETPNON TNG TAONG WOTE OL UETPNOELG va Kataypdadovtal Xwpig
va SLakomel N Kavovikn Asttoupyla.

3. Aviyveutég OSlappowv: Ymapxouv OSlaBécipa Opyava  UTEPNXWV Ta  omola
avLXveLoUV SLaPPOEC TEMLECUEVOU agpa Kol AAAWV aepiwv Ta omoia dev eival
ePIKTO va aviyveuBouv Pe avOpWITLVECG LKOVOTNTEC.

4. Dopnto TaXVUETPO: AUTOG O LETPNTAG ELVOL XPAOLLLOG YLOL TN LETPNON TNG TAXUTNTOG
TOU KvntApa. To TaXUETPO OTTLKOU TUTIOU £lval TIPOTIUOTEPO AOYW TNG EVKOALOG
TWV LETPHOEWV.

5. AwBntnpoag Beppolevyouc: Autol oL aloOnTrpeg elval XPriOLUOL YL TN KETPNON TNC
Bepuokpaciag Tou KwnIApa €10l WOTE TO emimedo NG va UTOSEIKVUEL €AV O
Kwvntnpog £xel umepBOepuavOel i OxL. Auto Ba amotpePel TNV actoxia i ™ {nUa
otov Kwvntipa. EmumAéoy, n avénon tng Bepuokpaciag Ba emidpépel TNV avenuévn
KatavaAwon evépyelag. H yvwon tng BepUoKpaoiag EMITPETEL OTOV EVEPYELAKO
emBewpnt va kabopiosel tnv amodotikdétnTa TOU KlvnTnpa. OL Mo ouxva
XPNOLLoToloUeEVOL aloBnTrpeg elval ol Bepuikol aodnTrpeg Kal ta Bepuiotop.

6. Kataypadeic ©Oedopévwv: OL kataypadel xpnolpgomolovvial ywo TNV
napakoAouBnon kat kataypadn dedopévwy omwe n Bepuokpacia, To peva TOU
Klvntnpa Kot n oxus. O kataypadeic eival ouvnbwg dopntol kot pmopouv va

SexBouv SladopeTIkEC L0OSOUC amod aLoOnTrPEC.
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1.5.2 EMpuopdwTIKA CEULVAPLA YLOL TNV EVEPYELOKN ATOSOTIKOTNTA

Tétolou eldoug oeuwvapla kKot  emipopdwoel £xouv  KaBoplotikd polo  otnv
gvalobntomoinon Twv avOpwWNwV TOoU €UTAEKOVTOL OTO PLOUNXAVIKO TOHEA. [EVIKA,
umdpxouv U0 TpOTOL yLa TNV TTapakoAouBnon cepwvapiwv evepyelakng Staxeiplong. O
pwToC adopd UNXaVIKoUg ou epyalovtal otn Blopnxavia, evw o dsutepog Baoiletal o
pHoBnuoata dlaxelplong evEPYELOG O€ TTAVETLOTNULAKO eminedo. Kat yia toug 00 Tpomoug
TLOPEXETOL TILOTOTIOLNTLKO OE OCOUC OAOKANPWOOV HE ETUTUXLO TO OELLVAPLO KAl UTIEBOAQY
HLo avadopd e€olkovounong evépyelag. Autni n €kBeon amoteAel pia peAETn epimTwong,
N omoia €ival Pl MPayuatiki LEAETN oTo Medio 1 P avaAluon mou SLlefayetal yla T
Bopnxavikn povada. levikOTEPO, QAUTA TO CEULVAPLA ETIKEVTPWVOVTOL OE VOLLKQA,
TEXVOAOYLKA, TEPLBAAAOVTIKA, KOLWWVLKA KOL OLKOVOULKA OTolxela mou adopouv tnv

EVEPYELOKI amodoTIkOTNTA, OTWG daivetat oto Zxnua 1.8 [5,13].

Nopwkn Stdotaon

MeptBaAovtikn Evepyswakr} amoSotkdtnta

Sldotaon JYP— Texvoloyikn dldotacn

Owkovoutkn dtaotaon

Ixnua 1.8: OeUaTIKEG EVOTNTEG EMLUOPPWTIKWY oepLvapiwy [13].

1.5.3 E€olkovopnon EVEPYELAG LECW OPYAVWONG KL CUVTAPNONG

Ye Blopnxaviko eminedo, n amodoTikn mapaywyr Kal To eUpuBuo epyacloko meptBaiiov
QIOTEAOUV CUUMANPWHATIKA otolxeia. H e€dAeuPn TNG avamoOTEAEGUATIKOTNTAG KOL TWV
OTUXNUATWY TIoU TtpoKaAoUvTaL amo averBOUUNTEG KATAOTAOEL OTOV EPYAOLOKO XWPO

TIPOBAAEL WG ETUTOKTIKA AVAYKN Yl TNV OPOOKOTTn OAOKARPWON TNG TOPOYWYLKAG
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Stadikaoiag. Autég ol Sladilkacieg eAéyxou mpaypatomolouvtal o€ KdBe ¢ddaon tng
mapoaywyng Kat umepPaivouv T amAéc Stadikaoieg kabaplotnTag Kol cuvtipnong.
Anattovvtal opaAég ouvOnkeg Asttoupyiag, amoduyn ocuudopnong Kal Poooxr Oe
AETITOUEPELEG OTIWG N TAKTLKA SLatagn oAOKANPOU TOU EpYACLOKOU XWPEOU, N O Havon Twy
Stadpopwy, KataAAnAn diataén amobnkeutikoU Xwpou Kal KATAAANAN mpoPAeyn yua

kaBaplopuod kat cuvtrpnon [14].

1.5.3.1 Baolka otoxela opy@vwong KaL ouvinpnong
To BOOKA OTOLXELD YLOL L0l ETULTUXNMEVN OTPATNYLKN £E0LKOVOUNONG EVEPYELOG HECW TNG

0pYyAvwWaong KAl TG CuvVTAPNoNG o< pia Blopnxavikn povada eivat ta akolovba:

o Qwtopog: Kald Katavepnuévog TeEXVNTOC OGWTLOMOC KOl OIMOTEAECMOTLKN
aglomoinon tou SLaB€oLou NALAKOU GWTOG UIMOPOUV VA EAATTWOOUV GNUAVTLKA
TNV KATtavaAwaon NAEKTPLKNG EVEPYELOC.

e Adaipeon amoBAitwv: Emapkeic eykataotdoelg yia tnv anoduyr cupdoépnong
Kat Statapaywv. Meplka and auth Ta oTolela ivat:

1. Bayuo twv Tolywv: OL avol toxpwHoL Toixol avtavakAouv To ¢wg, EVw oL
okoUpoL arnoppodouVv To Pwg.

2. Zuvtipnon Twv e€apTnUATWV Tou GwTLopoU: OL un KabBapol AUt pEG Kat
Ol OKLAOELG, KABWC KoL Ol AQUTTTAPEG TwV Omolwv n anodoon £xet pelwOetl
LE TNV XPHON, OTEPOUV OO TOUG EPYAlOUEVOUC TOV AmapaitnTo GWTILoUO.
Bp€Bnke mMwg n amodotikotnTa Tou PpwTLoUoU Umopel va BeATlwOel katd
20-30% amAd Kol POVO HE TOV KOBaplopd Twv AQUMTAPWVY KAl TwV
QVOKAOQOTHPWV.

3. ATMOMAKPUVON TWV OAMOPPLUMATWY Kol amotpor dtappowv: Eival pia
Ko TPAKTIKA va adrivovtal oto damedo OAa ta amoBAnta Kal otn
OUVEXELX VO aPLEPWVETAL XPOVOC KOL EVEPYELA Yla Tov KaBaplopo. Eival
npodavwe Lo anodoTiko va Tapéxovial ol KatdAAnAol kadol yla Kabe
€ldo¢ amoppipparog Kat va ekmaldeutouv ol umtaAAnAol yla tv opbn
xpnon touc. Me autov tov tpomo Ba mpooaxbei n aocddiewa, Oa
e€olkovounBouv ta €€oda Kal to gpyooctacto Ba sival €vag KaAUTEPOG

XWpog epyaciac.
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4. Opovtida twv epyaleiwv mpwtwv PonBelwv: Ol EYKATAOTACEL KAl O
gfomAlopog mpwtwv PBonBewwv mpeénet va ¢uAldooovial umo AaYPoyeg
ouvOnkeg koL va eival MANPwWS epodlacpéva £T0L WOTE VA UTIAPXEL
ETOLUOTNTA OE TEPIMTWON ATUXAMOTOC | AloBEVELOC.

5. EmBswpnon efomAlopol Tmupompootaciag:  Eival  onuaviiko  va
Slaodaliotel OtL TO OUVOAO TOU TUPOOPECTIKOU €EOTMALOUOU, OMWG
TIUPOCPEDTNPEC KAL Ol EVUKAUMTOL CWANVEG yla TNV tpododocia vepou,
€A€yxovTal TOKTIKA Kol Slatnpouvtal o€ KaAn kataotaon Asttoupyiog. H
TIUPOTIPOOTOCIA TIPEMEL va €lval Ot KAA KATAOTOON KAl OL TIOPTEG
Staduync va avoiyouv aveumnodiota.

6. Taktik ouvtnpnon: Emtpémnel otnv opdda Sloxeiplong va emiokevalel
QTOTEAEOMATIKA TA MNXOVARATA, TO ONAcpeEva Tapddupa, TLG
KOTEOTPAUHUEVEG TTOPTEC, TA EAATTWHATIKA USPAUALKA KoL TG SLappOoEC Kat
TO OTAOUEVA KoppaTia Tou Samédou. Eva kaAd mpoypappo cuvtipnong
nipoBAEnEeL Tnv emBewpnon, Tn Allaveon, Tnv cuvtnpnon KoL EMLOKEVN TwV
epyaAeiwv kal tou e€omAlopou Kal tig Stadikaaoieg mou Ba akoAouBnBouv.

7. Mpoetolpaocia eAéyxou: Mia amodotiky néBodog yla tn StaoddAion tng
ETTUXNUEVNG Sle€aywyn ¢ TOU TIPOYPAUUATOC OpYAVWONG KOL CUVTHPNONG
elvaln mpoetolpacia po Alotag EAEyxou ou TaLPLAEL OTLG OTMALTHOELG TOU

XWPOU epyaciag.

1.6 Texvohoyleg eolkovopunong evepyeLag

H epappoyn KAVOTOUWVY TEXVOAOYLWV €XEL TEPAOTLA CUVELOPOPA OTOV TIEPLOPLOUO TNG
EVEPYELOKNG KaTavAAwong otov PBlopnxavikd Ttoueéa. Meplkég TeXVOAOYlEG ToU
XPNOLLOTIOLOUVTAL EVPEWC EIVAL TOL CUCTHATA LETAS00NC Kivnong LeETaBANTAC TaxuTnTag,
Kwntnpeg uPnAng amodoong, anodotikd akpodUoLa 0To CUOTNUA TIEMLECUEVOU A€PQl,
OVAKTNON QmopPUTTOMEVNC Bepudtntag oe AEPNTEC Kot AAAa. Meplkd amd autd

avaAUOVTaL TOPAKATW.

1.6.1 20otnua petddoong kivnong HeTaBANTAG TaxUTNTAG
‘Evag kwvntpag HetaBAntng taxutntag eival évag NAEKTPOVLKOG LETATPOTIEAG LOXUOG TTIOU

mapayel pla moAudpaotkn, HeTaPAnT €€060 cuXVOTNTOG MOU UIMOPEL va xpnotuomnolnBet
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yla TV Kivnon €vog TUTILKOU KLvNTHPOo EMOywyn¢ EVOAAACCOUEVOU PEULOTOC KL yLa TN
Slapopdwaon Kal Tov EAeyXo TN TAXUTNTAC, TNE POTIAG KOL TNEG UNXAVLKNC €€060U LoXUOC
TOU Kvntripa. Auth n texvoloyio poodEpPeL oNUOVTIKY €€0LKOVOUNCN EVEPYELAG OTOV
EVOWHOTWVETAL 0 TIOAEC Blopnxovikeés edappoyeg [15]. H povada AC upmopel va
neplypadtel pe Stadopetikolg 6pouc. Xpnowdomolovvtal AFD, povadeg petoPfAnTig
taxutntag (VSD), VFD kot petatpormeig, aAld €xouv to (6lo vonua. Ta VSD éxouv
XpnotpornotnBel yla va mpoodpEpouv onUAVTIKY £€olkovounon o€ MOANEC ehAPUOYEG OF

oMo Tov koopo [16,17].

Ta cuotnuata petadoong kivnong HETABANTAG TaXUTNTOG EMLDEPEL ONUAVTLIKEG UELWOEL
OTOUG AoyaplacpoUG Kowng wdEAelag, ald Kol OTIC EKTIOUMEG Kauvooepiwv. la
TAPASELYUA, O KATOOKELAOTAG TPodiuwv Northern Foods oto Hvwpévo Baoilelo métuye
gTRola e€olkovopnon evépyelag 769 MWh/€tog, mavw and £30.000 trjolo Helwon Tou
KOOTOUG NAEKTPLKAG EVEPYELAG, TIEPLOPLOUO TWV ekmopntwy CO; katd 338 TOvoug, HE XpOvo

anooBeong tng emévduong ot 10 prveg [18].

Amo anoPn PNXAVLKAG KOTOMOVNONG, T POUAEUAV TIOU KLVOUVTOL UE LELWUEVEC TOXUTNTEC
ouvABwg SlapkoUv TOAU TeEPLOCOTEPO amoO OTL Ta avtiotolya o€ TMAAPN TOoXUTNTA.
ErutpooBeta, eMITUYXAVETAL N LOAOKT) EKKIVNON TOU KLVOUUEVOU HNXOVLKOU £EOTTALGHOU,
YEYOVOC TO OTIOL0 eMeKTELVEL TN SLAPKELA (WG OXL LOVO TOU KLVNTPO KOL TWV POUAEUAY,

oAAQ pPELWVEL ETIONG SpacTika TNV $Bopd Twv Lwavtwy [18].

1.6.1.1 Z0otnpa eA€éyxou TnG HeTaBANTAG TaxUTNTAG
‘Eva. a6 ta moAAA miBava KUKAWHATA yla ToV EAEYXO TNG TaXUTNTOG EVOC ETTAYWYLIKOU

KlvnTApa amelkoviletal oxnuatikd oto Zxiua 1.9 [19].

1.6.2 Avaktnon anopputtopevng Bepuotntag

H amopputtopevn Bepuotnta eival n Bepuotnta, n onola mapaystal os pa Stadikaocio
HEOW KaUONG EVOC KOWWOLHOU | XNILKAC avTiSpaong Kal 0Tn CUVEXELA «ATIOPPLUTTETAL» OTO
nepBarlov, mapolo mou Ba pmopolos AKOUN va EmavaxpnolpomnolnBel yla KAmolo
XPNOLLO KOL OLKOVOULKO okomo. H puéBodog mou Ba yxpnoiluomolnBel ylia tTnv avaktnon
QUTNG TNG EVEPYELOG €EOPTATAL €V HEPEL QMO TN BepUoKpaoia TwV Kavooepiwv Kol TO
KOOTOG tNC emévduong. O €0IKOVOUNTAC €LVOL LA CUOKEUH TIOU XPNOLUOTIOLELTAL YL TNV

QvVAKTNON TNG BEPUOTNTAC TWV KAUCOEPLWV Kal amoTeAE(tal amd pla oelpd opLlOvVILWY
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OWANVOELOWV KOUUOTLWY, TIOU UITOPOUV VA XOPAKTNPLOTOUV WE «YUHVOL» OWAAVEC Kal

EKTETAUEVOL TUTIOL ETILPavVELWV [20].

Variable speed drive

—+—* Controller

Ac Muinﬁ—i— Rectifier Inverter — Fan Motor I_
I I 1 |
i L\ /
; N
i i
References [ !
' !
|
|

Ixnua 1.9: KOkKAwpa eAéyxou tng toxUTNTOG EVOC EMAywyLKoL Kwvntrpa [19].

Ta od€AN TNG AvAKTNONG BEPUOTNTAC UITOPOUV VA TAELVOUNBOUV OE YEVIKEG YPAUUEG OF
S0 katnyoplec: Apeoa Kal Eppeca opEAn. Ta apeoa opEAN mepAapBAVOUV TNV AVAKTNON
BepuoTNTAC TTOU EMNPEALEL AUESA TNV ATIOTEAECUATIKOTNTA TN Slepyaciog Kal tn peiwon
NG KATAVAAWONG KAl TOUG KOOTOUC OTOUG AOYQpPLOOMOUG KOWNG wdEAelag. Ta Eupeca
odéAn meplhapBavouv: Melwon tng pumavong, pelwon Tou peyéBoug Tou eEOmMALOUOU

OTWC OVEULOTAPEG, Aywyol, KAUOTAPEG K.T.A., KL TNG KatavaAwaong kauaipou [20].
1.6.2.1 Xprion g&owovountwv

Ta odéAn g xpnong efolkovountwv eival amapaitnto va ektipnBbolv Padaoet
XPNUOATOOLKOVOULKAG AVAAUCNC OTIWG emévOuan, andooBeaon, XpoOvoc anocBeong, ToOoooTo
andédoong K.T.A. MapdAAnla mpémel va AndBel unoyn, moéco umopel va pelwdel n
Bepuokpacia Twv Kavoaspiwv KoL 0 Xpovog Asttoupyiag tou ABnta. Mevika, n mbavn
pelwon tng Bepuokpaoiag kavoaepiwv MPEMEeL va eivat Touddyxtotov 25-30°C yia va eivat
OLKOVOULKA Blwolpo va eykataotabel éva ovotnua avaktnong Bepuotntag. Emiong,
npémnel va. AndBolvV oL MPOTACELC EUMElpWY CUUPBOUAWV Kal TPopNnBeutwv yla TN

Stapopodwon pag opBoloyikng anddaong [20].
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1.6.3 Kwntrpec uPnAng anodoong

To UeyaAUTEPO HEPOG TNG KATAVAAWONG NAEKTPLKAG EVEPYELOC OTOV BLOMNXAVIKO TOUEQ
yivetal amd nAektpokivntripec. Ot dpaotnplotnteg kat ot dtadikaoieg otn Bropnyavia
eCaptwvtal og peyaro Babuod and toug NAEKTPLKOUG KLVNTAPEG, CUUTIEPIAAUBAVOUEVNG TNG
oupmieong, Komng, Aelovong ovApEng, OVEULOTAPWY, QAVIALWY, HETAPOPAC UAKWYV,
agpooupmiectwy Kot Pueng. Yrmapyxouv técoeplg Baoikol TUTIOL AMWAELWY OE €val LOTEP

ETAYWYLKOU KLvNnThpa:

e AnwAeleg otdtn Kot potopa (amwAeleg I°R otig meplelielc Tou otdtopa Kat Tou
potopa).

o  MayvnTikég amwAeLeg TupAva: AUTEG elval To ABpOLoA TWV ATTWAELWY UCTEPNONG
KoL TwV SLVOPEUUATWY OTO OTPWHOTO TOU OTATN KOl OTOV TTUPHVO TOU pOTOopa.

e TpBnR kot amwAela pevpatog: Autn elval n anmwAela mou odelletal oToug
OVEULOTNPEC KAL OTNV TPLPA UETAEY TWV POUAEUAV.

e Ataflvounteg oamwAeLleG: AUTO £lval To ABpOLoHA TWV ATIWAELWY OTOV KLVNTAPO TTOU
bev umopouv va amodoBolv oe éva amo ta AAa técoepa eéaptApata. AUTEG
odeilovtal KUplwC OTIC OQPUOVIKEC KOl OTA  TOPOOLTIKA PEVUUOTO  TIOU

SnuloupyouvTaL GTOV KLVNTrPO.

MpEmeL va TOVLOTEL OTL €vag TUTILKOG NAEKTPOKLVNTAPAG €lval NON L0 ATOTEAECHUATIKN
OUOKEUN He amodoon mavw arnod 80% oto PHeyaAUTEPO HEPOC TOU EVPOUC EPYAOLOG TOU, N
omoia umepPaivel 1o 90% oe TANPeG doptio. QOTOCO, OL KATACKEUAOTEG KLVNTAPWV

UMOPECAV VO UEN OOV TEPALTEPW TNV artdSoaon e TIC akOAouBeg mpdobeteg BEATIWOELC:

e Xpnon xaAuPBa pe BeATLIWHEVEC LOLOTNTEC.
e A\ETMTOTEPEG OTPWOELC.

e AUEnon GyKou TwV aywywv.

e Tpomomnotnuévn oxediaon urmtoSoxwv.

e Jtevotepo SLAKEVO agpa.

e BeAtlwpévn povwon potopa.

e Amodotikotepn oxedlaon aveulotnpa.
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1.6.3.1 Ta€wvopnon anodoong KWwnTipwv

To 2005, n Evpwrnaikn Emtponr Kataokevaotwyv HAekTpkwv Mnxavwy kKot HAEKTpOVIKWY
loxUog (CEMEP) kat n Eupwmnaikn Emttponr (European Commission) B£omioav TIC ETIKETEC
Taglvopnong anodoong twv Kwntnpwv —EFF1, EFFkaL EFF3 — yla glvat oAU 1o eUKoAog
OTOUG OlYOPOOTEC O TPOCOLOPLOUOC TWV EVEPYELOKA QTOSOTIKOTEPWY KIVNTAPWY OTNV
ayopq, pe to emninedo EFF1 wg katwdAl. OL KATOOKEVAOTEG KlvnTApWY Ba emionudvouv
TOUC TUTILKOUG KLVNTHPEC TOUG Ke Aoyotuna amodoong [10,11,21,21]. O kwvntipeg uPnAng

anodoonc npoodépouv MOAAG 0PEAN, LEPLIKA oo Ta onoia eival [11,21]:

1. Awotepn ouvtipnon Kot peyaAltepn Sudpkela {wnAg Adyw Twv XapnAotepwv
BepUOKPACLWY OTLC TTEPLEALEELG KOl OTOL POUAEUAV.

2. YUnAotepn oaflomotia  AOyw Twv  XOUNAOTEpPWV  ETMESWV  ATIWAELWVY,
OUUTIEPAAUPBAVOUEVWY TNG KAAUTEPN OVOXNG O OEPUIKEG KOTOTOVAOEL TIOU
TIPOKUTITOUV amO UMAOKAPIOHATA I} CUXVEG EKKLVAOELG, QUENUEVNG LKOVOTNTOG
XEPLOMOU cuvOnkwv uTtepPOpTWOonG, KOAUTEPNG avtioTtacng o€ KN GUCLOAOYLKEG
ouvOnkeg Asttoupylag, Omwe umepBoAkad xaunAa i vPnAa emineda taong Kat
aviocoppornia pacewv, uPnAotepng avoxng os untofadbuLlopéva enimeda TAoNG Kal
KUHATOHOPDEG pEUATOC Kal UPNAOTEPOU GUVTEAEDTH LOXVOC yLa TN BeATiwon Tou
XEPLOMOU Tou dpoptiou Tou e0wTEPLIKOU NAEKTPIKOU CUOTAUATOG R TNV amoduyn

TIOLVNG XaUNAOU GUVTEAEDTH XPNOLUOTNTAG.

Jtnv Eupwrnn, n LETAPaoN O£ EVEPYELAKA AMOSOTIKA HNXOVOKIVNTO CUCTAUATO UMOPEL val
e€olkovounoel €wg kal 202 dioekatoppupla kWh otn xprion NAEKTPLKNAG EVEPYELAC, TIOU
tooduvapel pe peiwon 10 dioskatoppupiwv Eupw TNoiwg ota AELITOUPYLKA KOOTN yLa TN
Bopnxavia. Exel kataypadel 6tL N peiwon twv 79 ekatoppupiwy TOVWY ekmounwyv CO;
(EU-15), i meplmou to £va TETOPTO Tou 0To)XoU TNG EE oto KLoTo, ivatl epLKtr He T Xpron
KLVNTNPWV EVEPYELAKAG armodoonc. Auth eival n etiola moootnta CO, TOU PETATPEMEL EvVa
ddacog oto peyebog tng OwAavdiog oe ofuydvo. Edv ol Blopnxovieg emitpémetal va
OVTOAAACCOUV QUTEC TIG LELWOELG EKTIOUTIWY HE BAcon TNV €€0LKOVOUNCN EVEPYELAG, OLUTO
Ba dnuLloupynoel pia pon e606wv UPoUG SLOEKATOUHUPILWY EUPW £TNOLWG. MNa tnv EU-25,

n duvntikn peiwon sivat 100 ekatoppvpla Tovol [16].
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1.6.4 Antoduyn SLappowV OTOUG AEPOCUUTILECTES

OL 8LapPOEC OVTLITPOCWIIEVOUV L CNUAVTLKA TINYR OTIOTAANG EVEPYELOG OTA BLOMNXOVIKA
ouoTnuata Memecpévou aépa. Ot SlappoEg agpa eival n povadikn LeyallTepn mnyn
QTWAELOG EVEPYELAG OE EYKATAOTACELG TIAPAYWYNG LE CUOTAUATA TIETLECUEVOU agpa. Ot
SLoppoEg pmopouv va orataAncouv to 20-50% TnG mapaywyng Tou cupmieoth. H Stakormr)
TwvV Slappowv pmopet va eival toco anAn 6co n cuodLEn pLag cuvdeong  TGoo mepimAokn
000 N OVTIKOTAOTOON EANTTWHOTIKOU £EOMALOMOU OTWG OL oUVSECHOL, Ta e€aptipaTa,

TUAUATA CWARVWY, CWANVEG, OPUOL, ATTOXETEVOELC Kal TtayiOEG.

Alappogg oupPaivouv ocuxvotepa ot apBPWOELS, CUVOEDELS, OTOUC CWANVEG TTOU €XOUV
KopudOel, otoug PELWTEC Tieong, EadvikéC SLaoToAéG, ouothpata BaABidwv, cwANVEC,
oiAtpa, BaABideg eAéyxou, avakoudloTikeG BaABLOeG, EMEKTACELG KOL OTOV EEOTTALOUO TIOU
elval ouvOESEUEVOG UE TIG YPOUUEG TIETILECUEVOU aépa. AUTEC oL SLappoEG Umopouv va
TPOKOAECOOUV PElwON TNG TILEONC TOU CUOTNHATOG TIOU €MNPEALEL TV Tapaywyn. EKTOg
and Vv auénuévn Katavalwaon eVEPYELOC, OL SLOPPOEC UMOPOUV VO KATAOTHOOUV Ta
punxovnuata AlyOTEPO OTMOTEAECHOTIKA KOL VO ETINPEACOUV OPVNTIKA TNV Tapaywyn, va
pewwoouv tn dldpkela Lwng tou €€omAlopol, va 08nynoouv o MPOCOETEC ATALTIOELG
ouvTNPNONG KoL aUENUEVN UN TIPOYPAUUATIOUEVN Slakomn Asttoupyiag. Ot SlappoEg
TPOKAAOUV aufnon TnG €VEPYELAC TOU CUUTLECTH KOl TOu KOoToug ouvtripnong. Ot
OMWAELEG LoXUOC aufavovtol ekOeTikAd KaBwg n SLAUETPOC TNG OMNC AUEAVETOL OTIWG

daivetal oto Ixnua 1.10 [23,24].
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Ixnua 1.10: Ixéon anwAewwv Loxvocg pe SLtapetpo omng [23].
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To nmooooto Slappong eivatl ocuvaptnon tng nieong tpododooiag oe €va Un EAeYXOUEVO
ocvoTnua Kot avéavetal ot uPnAotepec miEoeLg ouothpatog Ot puBuol dtappong sival
EMiong avaloyol Mpo¢ TO TETPAYWVO TNG SLOUETPOU TOU OTOoHiou, OnMwg daivetal otov
Mivaka 1.1 [25]. To KGOTOC TWV SLapPOwWV TIETILECHEVOU 0EPA ELVOLL TO KOOTOG TN EVEPYELAC
TIOU QTTOLTELTAL Yla TN CUUTIEON TOU OYKOU TOU XOHEVOU O€pa, Ao TNV atpoodalpLKh
TleON, OTNV Ttieon AELTOUPYLOC TOU GUUTILEDTH. TO KOOTOG TwV SLAPPOWY TETILECUEVOU OEPA
avéavetal kaBwg avéavetal n dtapetpog tng Stapponc. O Mivakag 1.2 Seixvel To KOOTOG

NG AMWAELOG EVEPYELAG YLa SLapopeTIKES SLapeTpoug dtappong [27].

Mivakag 1.1: PuBuog Stappong (cfm) yia Stadopetikd enineda nieong kat SLAUETPOUS

otouiou [25].

Nieon Awapetpog otopiou (in.)

(psig) 1/64 1/32 1/16 1/8 1/4 3/8
70 0,3 1,2 4,8 19,2 76,7 173
80 0,33 1,3 5,4 21,4 85,7 193
90 0,37 1,5 5,9 23,8 94,8 213
100 0,41 1,6 6,5 26,0 104 234
125 0,49 2,0 7,9 31,6 126 284

Mivakag 1.2: Kootog anwAelag evépyelag yia StadopeTikeg Stapétpoug Stappong [27].

Awapetpog Stappong (in.) Kootog ava £tog
1/64 $48,00
3/64 $424,00
1/16 $744,00
1/8 $2981,00
Y $11904,00
5/16 $18721,00
3/8 $27036,00
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1.6.4.1 Evtoruopog dtappowv

AlappoEG pmopel EUKOAQ VA EVIOTLOTOUV PECW TOU CUPLYMOU TOUG, OTAV Ol UTIOAOLITEG
EPYQOLEC TNG eyKaTAOTOONG Elval adpavelG. 2€ OPLOUEVEG IEPUTTWOELG, UIMOPEL va lval
amapaitntn n avopovr ylo €vo TPOYPAUUATIOUEVO KAEIOWO TNG eykatdotaong. Ot
TIPOOWPLVEC ETMILOKEVEC UITOPOUV CUXVA VA YIVOUV TOTIOBETWVTAG £V OPLYKTI PO TTAVW ATtO
™ Slappon [28].0 kaAUTEPOG TPOMOG Yyl TNV avixveuon Slappowv €lval n xpnon evog
OKOUOTLKOU OVLXVEUTI) UTTEPNXWYV, O OTOL0G UIMopPEL va avayvwpioel Toug nxous uPnAng
ouxvotntag nmou cuoyetilovtal pe Stoppogg aépa. O e€omAlopndg avixveuong Slappowv Pe
umepnNXoug amoteAel PBaolkd epyoAeio yla €va EMITUXNUEVO TPOYPAUUA HElwONG
Stappowv. Autog o €€OTALOUOG SLEUKOAUVEL TOV EVIOTILOMO QKOWN KOL TNG ULKPOTEPNG

Slapponc avetdptnta ano to Baoiko emninedo BopUBoU o€ YA BLOUNXAVLIKH EYKATAOTAO.

1.6.4.2 Avtipetwrnion dlappowv

‘Evaig armod Toug TpOmouC yLa T Helwaon Twv Sltappowv gival n peiwaon tng {ntoUEevNg mieong
aépa tou cuothuatoc. Oco xaunAotepn eivat n dtadopad nieong o Eva otouLo 1 dappon,
TO00 XOoUNAOTEPOC £lval 0 pUBUOG PONG, CUVETIWG N MELWHEVN TILEON cuoTHUATOC Ba £XeL
W¢ AMOTEAECUO HELWHEVOUC puBuoucg dwappong. H otabepomoinon tng mieong tou
OUCTAUATOC OTO XOAUNAOTEPO TPAKTIKO VP0G Ba eEAaXLOTOTOLCEL TOV pUBUO Slappong yla
To cuotnua. Evog GANOG TPOTOG yLa T Helwon Tn¢ Stappong eivat n kabBlépwan evog KaAou
npoypappotog mpoAnpng Siappowv mou Ba meplapPfavel ta akoAouBa otolxeia:
avayvwplon (ocupmeplthapBavopévng TG TPOOONKNG ETIKETWV), Tapakoloudnon,
ETILOKEUN, €mMaANBeuon Kol CUMMETOXN TwV epyalopévwy. OAEC Ol €YKOTOOTAOCELG ME
OUOCTNUOTO TIETILEOMEVOU OEPO TIPETIEL va KaBlepwoouv €va eTIOETIKO TPOYpAUHa
avtipeTwriong Stappowv. Eva mpoypappa mpoAnding dtappowv Oa mpémel va anoteAel
HUEPOC €VOC OUVOALKOU TPOYPAUUATOG TIoU oToxeleL otn BeAtiwon tng amodoong twv
OUOTNUATWY TIETILECUEVOU aépa. MOALG evtomioToUv Kat emdlopbwBouv oL Slappoég, To

oUOTNUO TIPETIEL VAL ETTAVEKTIUNOEL [28].

1.6.5 Mtwon nieong
Y€ TTOA\EG TIEPUTTWOELG, N TILECT TOU CUOTAHOTOC UIMOpPEL va HelwBEl, e€olkovopwvTac £Tol
eVEpYeLa. Ta MEPLOCOTEPA CUCTALLOTOL EXOUV UL I} TIEPLOCOTEPEG KPLOLUEG EPAPLOYEG TTOU

kaBopilouv TV eAdxlotn anodektr mieon oto cuotnua. O CUPLYHOC TwV Slappowv agpa
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UTopEel PEPLIKEC POPEC VO OKOUOTEL OKOUN KOl O€ €YKATAOTACELG Ttapaywyng vdniol
BopUBou. OL TTWOELC TtiEoNG oTta onUEela TEALKAG XpNong TNG Taénc tou 40% tng mieong mou
anodoprtiletal anod tov cuumnieotn dev eival acuviBOloteg. Qotooo, pla kown AUon o€ éva
TETOLO TIPOPANUA Elval N EYKATAOTOON EVOG LEYAAUTEPOU CUUTILEDTH) QVTL yLa TOV EAEyXO
TOUu ouothuatog kot Sltepelvnon Ttou mpoPAnuoatoc. Aut n Slopbwtik evépyela
Aappavetal ouvnBwg povo adol O HeEYAAUTEPOG CUMTLECTHG QTOTUXEL €Miong va
e€aleipel To mpoPAnua. H evépyela mMou omATAAATAL OE CUOTAUOTA TIETILECUEVOU OEPQ
AOYW KOKAG EYKATAOTAONG KOl CUVTAPNONG Wtopel va euBUveTaL €wg Kal yla to 50% tng
EVEPYELOG TIOU KOTOVOAWVETAL OO TOV CUMTILEOTH KOL TILOTEVETAL OTL TEPLMOU TO HLOO
QUTAG TNG MoooTNTAC Umopel va e€olkovopunBetl e tnv edbapuoyn LETPWV £€0LKOVOUNCNG

eVEpyeLag [28] .

1.6.5.1 EAaxLotonoinon ntwong nieong

H glaylotomoinon tng MTwWong TEONG ATALTEL Ula TIPOCEYYLON OTO OXESLOOUO Kal TN
ouvTRPNON Tou cuoTtnuatog . Ta e€aptrnuata enefepyaciog aépa MPEMEL va £XOUV ETUAEYEL
HE yvwpova tn xapnAotepn duvatr mtwon mieong ot KaBopLoUEVEG UEYLOTEC CUVONKEG
Aettoupylag kat tnv KaAutepn anodoaon. OL CUCTACELG TWV KATAOKEUAOTWY YLaL GUVTHPNON
TPEMeL va. akoAouBouvtal, 16lwg otov e€omAlopo pAtpapiopatog kat aduypavong Tou
a€pa, 0 onolog prnopel va €xet emPAaBeilc eEMMTWOELS Ao TNV vypacia, Omwc StaBpwon
TWV owWANVWV. TEAOC, N andotaon mou SlavUEL 0 AEPAG 0TO CUOTNHA SLOVOUNG TIPETEL VAl
elaylotomolnBei. H Aeltoupyia TwV CUCTNUATWYV TIETILECUEVOU A€PA OTN XAUNAOTEPN TilEDN
Aetoupylag mou TANPOL TIC QAMALTACELS TOPAywync Bo £€xel wG OMOTEAECHA TNV
e€olkovounon evépyelac. Na mapadetypa, n peiwon tng nieong kata 13 kPa Ba pewwoel
TNV KAtavaAwon evépyelag kata 1%. Eva aAAo mapddelypa eival OTL Katd Tn Helwaon Tng
Tiieong ywa mepimou (70-84 kPa), Ba pumopouoe va e€olkovounBel 5-6% tng NAEKTPLKAG

EVEPYELOG TIOU SATAVATOL OTOUG CUUTILECTEC [25,29].

1.7 NopoBeoia

1.7.1 Exnouwdeutiko umtoBabpo Evepyelakwyv EmBewpntwv

Ol Evepyelakol EmBewpntéc cupdpwva pe to apbpo 52, map. 3 tou N. 4409/2016 (DEK A
136) pmopouv va sivat AutAwpatouxol Mnxavikol anodoitol Avwtatwy Ekmatdeutikwy

I6pupdtwy (AEl) 4 Mnxavikol amodottot 16pupdtwy Texvoloyikng Exkmaidevong (TEI) n
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pUNxovikol amd ekMALSEVUTIKA CUOTHUATA AAAWV XWPWV TIOU €XOUV OTTOKTIOEL TTPOCOVTA
ano AMeg xwpeg kot Sikatovvral va urmoypadouv tn MeAétn Evepyelakng Amodoong,
onw¢ opiletal otnv map. 25 tou apbpou 2 tou N. 4122/2013, o cuvSuaCHO UE TNV Tap. 2
Tou apBpou 12 TOU KAVOVIOHOU yla TNV evepyelakn amodoon twv Ktpiwv (DEK B
407/2010) kot oUpdpwva He TN OXETIKA €OVIKA vopoBeoio mepl EmMayyeAHATIKWY
SalwpATwyY, Onwc LoxLeL tavta»[30,31,32]. Evepyelakol emBewpnTEG MLOTOMOLNUEVOL O
XWpPeC t™Ne Eupwnaikng Evwong mepllapBavovial oTo OXETIKO HUNTPWO EVEPYELOKWV
eAEYKTWV ToU apBpou 54 cUuPwva PE TN OXETIKN €BVIKN Kol eupwmaikr voupoBeaoia [31].
ApXLKA, NTAV UTIOXPEWHEVOL va TapakoAouBrioouv €e€elSIKEUUEVA  ETTOYYEALOTLIKA
OEMULVAPLA KOL ETIELTA VA ETUTUXOUV OE OXETIKEC EEETAOELG, AAAA QUTEC OL AMALTNOELG eV
oxVouv TAEov. AO TNV QVAAUON TWV TPOYPOUUATWY OTOUSWV TWV TEXVOAOYLKWV
Exmawdevtikwy 16pupdtwy kat MovemoTnpiwy UTAPXoUV HEPLKA pabnuata Tmou
oxetilovtal pe tnV €€0LKOVOUNGCN EVEPYELOC OTA KTipla. O EVEPYELAKOC EAEYXOC ElvaL €va
TIOAUETILOTNMOVIKO BEpa mou mepAapBavel NAEKTPOAOYOUG, UNXAVOAOYOUG, TIOALTIKOUG
HNXAVIKOUG KOl HNXAVIKOUG Tapaywyng. Qotoco, mapoAo Tou OAEG OL €LSIKOTNTEG TWV
Mnxavikwv pmopouv va eyypadolv oto Mntpwo EmBewpntwv Evépyelag, Sev €xouv OAotL

TapakoAouBnoeL pabrpata e€0lKOVOUNONG EVEPYELAC KAL UTTOSOUWY KTLPLWV.

Eniong, cupdwva pe ta apbpa 70 kat 71 tou N. 4602/19 mou Tpomonoinoe T SLataelg
Twv N. 4122/13 ka1 4342/15 avtiotowa, «Amno tnv 1/1/2020 yia £kSoon VEAC OLKOSOULKAC
adelag, anatteital MeAétn Evepyelakng Amddoong yla tnv Teknplwon OTLTo Ktiplo mAnpot
TIC TEXVIKEG TpoSLaypadEC KOl TIG EAAXLOTEC QATALTHOEL] EVEPYELAKAG AMOS00NC €VOC
Ktnplou oxedov undevikng evépyelac.»[31,33,34] H evepyelakn taflvopnon evog Ktipiou
e€aptaral and TPELG MAPAYOVTEC; To MEPIPANUA/KEAUDOC, TIG UNXOVLKEG EYKOTAUOTACELG
Bépuavong PuEng Kal TIC EYKATOOTACEL( auTomapaywyns. Evw n mAsovotnta twv
EVEPYELOKWV EAEYXWV LEXPL TTPOODATA ETIKEVTPWVOVTAL OTIC SUO MPWTEG MTUXEC, BaOLKN
anaitnon Tng ayopdg ivat va apyiocouv va e€eldikevovtal o cuotipata dwtoBoAtaikwy

o€ ouvOUAOUO UE AMOBNKEVUGN, TIPOKELUEVOU VA KAAUPEL TNV UTOKATOVAAWGT KTLplwv.

1.7.2 EnayyeApatiko mAaioLo - EAAXLOTEG AMALTHOELG
H Evepyelakog EmBewpnon Slevepyeital anod e€eldikevpéva atopa, ta onoia dtabétouv

EWOIKEG  TEXVIKEG yvwoelg ot  Owodoukég  Eykataotdoelg (mepiPAnua  kat
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NAEKTPOUNXAVOAOYLKA cuoTipata). Alkaiwpa ektéAeong Evepyelakou EAEyxou €xouv 6Aotl
oool elvat EYYEYPOLUEVOL oTo Mntpwo Evepyelakwv EmiBewpntwv
(https://www.buildingcert.gr/) Tou Yrnoupyeiou MeptBaiiovtog kat Evépyetag [35]. MNa va
yivel kamolog Evepyelakog EmBewpntrc Kat yla va evtax0el povipa oto Mntpwo, dev eivat

UTIOXPEWTLKO va TapakoAouBnoste efeldikeupévn  ekmaidevon 1 HETATITUXLOKO

TIPOYPOA LA

1.7.3 EnayyeApatika Sikowpota
H katdataén twv nén eyyeypappévwy Evepyslakwv EMBswpnTwyv OTIC QVTIOTOLXEC
katnyopieg A, B kat I yivetat, katapxnv, BacetL tou kpLtnpiou emAe§LLOTNTAG yLa uTtoypadn

MeAétng Evepyelakng Antodoong (MEA). Mo cuyKeKpLUEVA :

1. OL el8IKOTNTEG TWV HNXOVIKWV TIou 8ev elval emAg€uol ya umoypoadry MEA
KOTOTAOOOVTAL 0TV Katnyopia A.

2. OLELSIKOTNTEC TWV UNXOVLKWV TIou Sikatouvtal va uttoypalpouv MEA, kat dgv €xouv
TLEPLOPLOUOUC OTNV UToypadr) APXLTEKTOVIKWY | NAEKTPOUNXOVOAOYIKWY UEAETWV
nepthapBavovral otnv avtiotown katnyopia A, B i I cuudwva pe Ta KpLTHpLA TToU
avadEpovtal otnv napaypado 5 tou apbpou 52 tou N. 4409/2016 [30].

3. OL €l8IKOTNTEC TWV MNXOAVLIKWV TIOU €xouv Sikaiwpa umoypadns MEA, aAAa
TMEPLOPLOMEVO  Slkauwpata  umoypadng  ylo  TIC  OPXLTEKTOVIKEG N
NAEKTPOUNXAVOAOYLKEG UEAETEG, EULTITOUV OTNV avtiotolxn taén A r) B, avaloya pe

TOUC TEPLOPLOOUC uTtoYPadnG TwV TTpoavadePOELCWY HEAETWV.

Tnv emionun opydvwon tng¢ vopoBeoiac kol tTwv dpaoctnplotntwyv tn¢ Evepyslakng
EruBewpnong €xel avaAaBel to Ymoupyeio MeptBarrovtog kat Evépyelag, evw to TEXVIKO

ErmipeAntriplo EANGSOG evepyel wg TEXVIKOC cUBOUAOC Tou Yrtoupyeiou.

1.7.4 ExnaudeuTtikd UTOBabpo, EUMELPLA KOL TIPOTOVTQL
JUpdwva Ue To vouo 4342/2015 (DEK A’ 413) ot Evepyelakol EmBewpntég pmopouv va

eivou [34]:

A) Authwpatouxot Mnxavikoi, HéAn tou TexvikoU EmipeAntnpiouv EAAGSoG (TEE), pe Tig

aKOAOUBEC ELSIKOTNTEG :

e Apxltektoveg Mnxavikot
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e [oAttikol Mnyavikol
e  MnxavoAoyolL Mnxavikot
e HAektpoAoyoL Mnxavikot

e Xnuikol Mnxavikot

B) Ot MtuxlouxoL LNXaVIKOL TEXVOAOYLKNG eKTOEVONG E TIG AKOAOUBEG ELOIKOTNTEG :

e [ltuxlouxog HAektpoAdyog Mnxavikog

e [ltuxlouxog Mnxavikog Avakaiviong kot Almokatdaotaong Ktipiwv
e [ltuxlouxog Mnxavikog AUTOUOTIOUWY

e [ltuxlouxog MnxavoAoyog Mnxavikog

e [Ituxlouxog NoALtikdg Mnxavikog

e [ltuxlouxog Mnxavikog Evepyelakng Texvoloylog

I Mnxavikol Twv Mopanmavw ESKOTATWY TTOU £XOUV QTTOKTHOEL TNV QVOYVWPELON TwV
ETIAYYEALATIKWY TIPOCOVIWV OTN XWPA CUUPWVA UE TN OXETIKA EUPWTAIKN Kal €0VIKN

vouobeoia.

A) Evepyelakol emBewpnTéG KTIPLwV KAl CUCTNUATWY B€pUavong Kot KALLATIOMOU TTOU

€XOuV KataxwpnOel ota aviiotoL(a LNTPWA TOUG.

E) Evepyelokol emBewpnTEG TLOTOMOLNUEVOL O XWPEG tNG Eupwrmaikng Evwong mou
avkouv oe Tafn evepyslokol emBewpnt oludwva He TNV LoxUouoo €OVIKA Kal

gupwraikn vopobeoia.

1.7.4.1 Tafwvopnon EmBswpntwv os Evepyelakég Tagelg
Juudwva pe tnv map. 3 tou apbpou 10 tou N. 4342/2015 (DEK A 143) kat map. 1 tou
apBpou 17 tou npoavadepBevtog vopou, Onwe Tpomonotndnke anod 1o apbpo 48 tou N.

4409/2016 (Epnuepida A 136), ol Evepyelakot EmiBewpntég tafvopouvtal w e€ng [30,34]:

e Taén A : Authwpoatouxol Mnyavikoli HeTA amd €va (1) xpovo Ktiong Tou
AutAwpatog, kabwe kat ot udlotapevol Evepyelakol EmBewpntég. Ot EBewpntég
A Tagnc pnmopouv va ekteAovv eniBewpnoelg Katnyopiog A.

e Taén B : Evepyelakot EmBewpntég A Tagnc pe SUo (2) xpovia eUMELPLOC KAl £XOVTAC

arnodebelyuéva Slevepynoel touhdylotov mevte (5) evepyelakég emBewpnoelg A
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Taéng, kaBwg kat Mnxavikol Ye EMAYYEAUATIKY) EUMELPIO OE OXETIKO EVEPYELAKO
TopEQ; OTwG opiletatl otnv Ut AptOuo 175275/22.05.2018 Antodaon tou Yrioupyou
kat tou AvamAnpwth YmoupyoUu Mepifdllovtog kot Evépyeiag (DEK B
1927/30.05.2018) [36]. Ot EmBewpnté¢c B Taéng pmopoUV va eKteAoLV
emBewpnoelg Katnyopiag A kot B.

e Taén TI: Evepyelakol EmiBewpntéc B Taéng mou elSIKEVOVTOL OTOUC TOMELC
MnyxavoAoyiag, HAektpoAoyiag ko Xnutkng Mnxavikng pe SUo (2) xpovia epmeipiog
Kot €xovtoc amodedelypéva Slevepynosl TouAdxlotov TEVTE (5) evepyelaKEG
eMBewpnoels. ZupnephapBavovral emiong Mnxavikol e EMOayyEALOTLKNA EUMELpLa
oe ouvadn evepyelaka Ofpata, Oonmwg opiletat otnv um’ AplOuo 175275/
22.05.2018 Amnodacn Tou YmoupyoU koL Tou AvamAnpwt Ymoupyou
MeptBarovtog kat Evépyelag (DEK B 1927/30.05.2018) [36]. OL EmbBswpntég

Taénc umopouv va ektedouv eniBewpnoelg Katnyopiog A, B kat I.

1.7.5 ®opeig motonoinong

Ma oooug dev €xouv To Sikaiwpa va unoypadouv wg Evepyelakol EmBewpntég, omwg
opiletal otov N. 4342/2015 (DEK A 413), umopouv akoun va gyypadouv oto Mntpwo
Evepyelokwv EmBswpntwv edv €xouv amodeiel OTL €xouv mapakolouBrjoel Tta
e€eldIkeuEva TTpoypAATA KATAPTIONG TTou avadépovtatl oto ApBpo 9 Tou Mpoedpikou
Awataypoatog 100/2010 €wg tn dnuooievon tou N. 4409/2016 (DEK A 136) [30,34]. H
OUVOALKN SLAPKELD TOU EKTTOLOEVUTIKOU TIPOYPAUATOG, TO OO0 TIPEMEL va TLEPIAAUBAVEL
TPAKTLKA ekmaibevon, dev pumopel va eival pikpotepn amo: (o) 60 wpeg yla Tov EAeyxo
ktipiwv, (B) 30 wpec yia tov EAeyxo AeBrntwv kat B€ppavong kat (y) 30 wpeg yla Ttov EAeyxo
KALLATIOMOU. H TPaKTIKN ekmaideuon yla evepyelakoU eAéyxoug Sev umopel va ival
ULKpOTEPN amd to 30% TOU XPOVOU TWV QVTIOTOLXWV TIPOYPOUUATWY KOTAPTLONG TIOU
avadEpovial mapandavw. To eknmadeuTikd mpoypappua Ba unopovoe va Sie€ayxBel anod
WOpLpata tprtofabuiog ekmaidevoncg tne xwpag f Kévtpa EmayyeApotikng Koataptiong
Tiotonotnuéva anod to EBvikd Kévtpo Miotomoinong Aopwv Zuvexlopevng Katdaptiong.
Yrnapxet o Alota  pe  mepimou 200  muotomoinpéveg  oviotnteg  (belte:

https://www.buildingcert.gr/info.html) [35]. Metd tTnv OAOKARPWON TOU TPOYPAUUATOG,

eKOIOETAL OXETIKO TILOTOTIOWNTIKO TapakoAoUBnonG oe KABOe ekmMALSEUOUEVO TIOU EXEL

TIOPOAKOAOUBNOEL EMAPKWG TO EKTTOLOEUTIKO OEULVAPLO.
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O OKOMOG TwV CEULVAPiWY Kal TwV HoBNUATWY €lvol va TTAPOUGCLACEL, VA KATAOTHOEL
Kotovonto Kot va avoAloel To Beopikd mAaiolo twv Evepyslakwv EmBswpntwyv mou
niepthapPavel tov Kavoviopo Evepyelakng Amodoong Ktpiwv (KENAK) kot TG TEXVLKEG
0d&nylec Tou TexvikoL EmpeAntnpiov EAAGS0G (TOTEE) ka T Xprion toucg ya t Ste€aywyn
NG EVEPYELAKNG ETOEWPNONC.

H Stadikaoia e€€taong, yla autd Ta mpoypappata kataptiong, die€ayetat and 1o TEXVIKO
ErtpeAntiplo EAAAaSog (TEE) toulaxiotov dUo (2) popég To xpovo, umo tnv enifAedn tou
Yrioupyeiou MeptBallovtog kat Evépyelag, ypamtwg 1 NAEKTPOVIKA, o€ Béuata Tou
ATITOVTOL TOU QVTLKELLEVOU TOU EKTIOULSEUTIKOU TPOYPAMHUATOG. [a TOUG OKOTIoOUG Twv
efetdocwy, pe amodaon tou Yrmoupyou MeptParloviog kat Evépyelag, Ba mpémel va
ovotaBel emtpomy €peuvog yla va Staodpaiiotel n opaAn, Sikawn kat Stadavig
Stadkaotia. H e€etaotikn emttponr) anapti{otav amno evvéa LEAN: a) mevte (5) ekmpdowmnol
Tou TexvikoU EmpeAntnpiov EAAASOG (TEE), mou opilovtal and to Texvikd EmpeAntrplo
EA\aSoc (TEE), (B) 6Uo (2) ekmpoowrmot tn¢ Emiotnuovikng Evwonc TeXVOAOYLKNG
Exnaidevong Mnyxavikwv (EEEM), mou opilovtal ano tnv idla tnv évwon (EETEM) kat (y)

800 (2) exmpoowmnol tou Yroupyeiou MeptBarlovrog kat Evépyelag.

1.8 ZKomog ¢ SUTAWHATLKAG Epyaciog

Elvat &ekaBapo mw¢ n auéntiki TAon NG KAatavalwong eveépyelag xpnlet diaitepng
T(POCOXNG QMO TOV EMLOTNUOVIKO KAASO, 0 omolog HEOw TNG €Peuvag Kal TNG MEAETNG
LOTOPIKWV OebopUEVWV OdEINEL VA KOTOOTPWOEL KALVOTOUEG OTPATNYLKEG Slaxeiplong
EVEPYELOG. H mapouoa AUTAwHATLKA gpyacia KVeltal Tpog auth TV KatevBuvaon Kot €XEL
WG¢ TPWTAPXLKO PONO VO TIPOAYEL TEXVOAOYIEG £€OLKOVOUNGCNC EVEPYELAC OTO PLOUNXAVLKO
KAGdo. Zta mAailola auTAG TNG epyaciag avamtuxbnke €va epyodeio Evepyelakng
EmBewpnong HIKPOUECQIWY ETUXEPAOEWY, HECW TO OMOLOU KATOOKEUAETOL TO
EVEPYELOKO TIPOdIA TG emxeipnong oe apxikd otddlo kot Emerta pe tn PBonbela
e€elblkeVUEVWY TIANPOodOoPLWY, OXETIKA HE TOV €EOTALOMO TIOU XPNOLUOTIOLE(TAL, KOl
TIAPEXOVTOL Ao TOV XPHOTN TPAYUATOTOLEITOL L. AVOAUTIKI) EVEPYELOKN afloAdynon.
Baowkd otolyeio tng Evepyelakng Embewpnong amoteAoUv oL olkovoulkol SeiKTeg mou
e€ayovtal pe BAaon Toug omoiloug Kpivetal €dv oL mapeUBAcEL TOU MpoTeivovTal gival

OLKOVOULKA OUUPEPOUDEG.
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1.9 MeBodoloyia TNG SUTAWHATIKAG EpyAciag

o TNV KATAOKEUN Tou €V AOyw epyaAeiou Evepyelakng EmBewpnong xpnoLlomotntnke n
YAwooo mpoypappotiopol Python™, péow tou module tkinter, mou emutpénel tov
oxedlaoud Baokwy otolxelwv oe mMapddupa, OTIWG KOUUTILA, ETIKETEG, GOPUES ELCAYWYNG
KELMEVOU, Pevol K.d. Tta omoia amokaAouvtoal widgets [37]. To ouykekplUéEVo epyaleio
Séxetal wg dedopéva eloaywyng mAnpodopieg mou adopolv TNV KATAVAAWGN NAEKTPLKAG
EVEPYELOG KAl KAUGIHUWY otV UTo Slepelvnaon enixeipnon. Emiong, o xprotng kaAsitat va
CUMUMANPWOEL aVaAUTLKEG TANPodOopLeg yla To €(60¢ KaL TNV UTIAPXOUCA KATACTAON TOU
€€OTTALOOU TIOU XPNOLUOTOLE(TAL 0TV TtapaywyLlkn dtadikacia. To mpoypauua, epocov
€Xouv OUPTANPWOel Ta KatdAnAa mebla, efdyel XPNOLUOUC €EVEPYELAKOUG Kal
OLKOVOULKOUG Seikteg pe Paon Toug omoloug afloAoyouvtal oL EMUEPOUC TOMELG TNG
ETILXELPNONG OXETIKA UE TN SUVNTLKN €EOLKOVOUNOHN EVEPYELOG TTIOU UMOpPEL va edpapUooTEl

0€ QUTOUG KoL uTtoAoyileTal o xpovog anooPfeong Twv MBavwy MapeUPACEwWV.

1.10 Aopn NG SIMAWMATIKAG Epyaciag

Ektog ano 1o Kedalato 1, n Suthwpatikn epyacia nepthappavel ta g€nc: To KepaAato 2
Omou yivetal pla swooywyn otn Souny tou epyaleiouv E€owkovounong Evépyelacg Kal
nieplypadovtal ol KaptéAeG mou to amaptifouv. To KeddAlato 3 mou mapouctalel Eva
oAoKANpwHévo Tapadelypa ePopUoynC TOU AOYLOULKOU, OTOU CUMMANpwvovTal
eVOELKTIKA OAa Ta Tedia eLoaywynG Kal eEAyOVTaL OL EVEPYELAKOL KAl OLKOVOULKOL SELKTEG
mou avadépdnkayv, kKaBwg eniong umoloyiletal Kal o Xpovog anooBeong napsufacewv
Tou PBeATLWVOUV TNV evepyelakn amodotikotnta. To Kedpaialo 4 o6mou cuvoliletal kat
avaSEeIKVUETOL N XpNOLUOTNTA TOU gpyaleiou Evepyelakng EmBewpnong Kat mpoteivovral

B£pata ylo LeANOVTLKH €peuval.
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KEDAAAIO 2

EPFTAAEIO ANOTIMHZHZ ENEPTEIAKHZ EMNIOEQPHZHZ

2.1 ELoaywyn YEVIKWY OTOLXELWV ETUKOLVWVIOG

H apxiky 066vn tou mpoypdppotog e€olkovopnong evépyetag (Zxnua 2.1) {nta amod tov
XPoTN TNV Kataxwpnon Bookwy oTOoLXELWV TNG ETIXELPNONG, OTIWE N EMWVU LA, N TIEPLOXN
KoL 0 TOpEaC amaoxoAnonc. Emiong, onuavtikd sival vo cupmAnpwbouv o aplBpog twv
epyalopevwy, Ta €c006a amo MWANCELG, N TOooTNTA TNG BACIKNC TPWTNG UANG KABwG Kat N
TooOTNTA TOU TapayOUeEVOU Tipolovtog. TéAog, amapaitntn €ival n cupmAnpwaon Tou

ETHOLOVU XPOVOU AELTOUPYLOC TNC ETILXELPNONC, KAOWGE KOl TOL OTOLXELD ETILKOLVWVLAC.

Welcome Screen - o X

Company Company Information
Company Name Employees
Street, Nr. Area of company
City, Nr. Sales [EUR/year]
Homepage Production output
Branch Row material input

Production field Operation time 0

Contact:

Name(s)

Telephene

Submit

Fax

e-mail

Ixnua 2.1:Apxtkr 066vn.

H kevipwki 0B0vn TOU TPOYPAUUATOC TEPLYPAPEL CUVOMTIKA T XPNOLULOTNTA TOU
npoypdppato¢ kat Stacadnvilel mwe TPOKELTAL yla é€va epyaleio umootnpléng twv
mBavwyv anodACEWV TTOU AOCKOTIOUV otnv e€olkovounon evépyelag (decision support
tool) kat oxL éva epyaleio yia tn AnPn anodpacswv (decision making tool). 2to Ixnua 2.2
Stakpivetat n Baoikn doun mou amoteAsital amd MEVTE PBAOIKEG KAPTEAEG, OTLG OTOLEG
odellel va cUUMANPWOEL 0 XProTNG Ta Tedia Ta omolia taplalouv Pe TNV Uno dlepelvnon
eMxelpnon. Metd tnv Kat@AAnAn koatoxwpnon Twv Se80UEVWVY TIPOKUTITEL N ToooTNTA
EVEPYELA TIOU SuVNTIKA UTopel va e€olkovounBel otov ekAoTote ToHE, KABwWG emiong
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EKTLHLATAL O XpOVOG amooBeong pLag mbavng emévduong yla t BeAtiwon TNV eVEPYELOKAG
KOTOVAAWONG O KATIOO TUNUA TNG EMIXeipnong. H e€olkovopnon eMIKEVIPWVETAL TOCO

OTNV KATAVAAWGON NAEKTPLKNC EVEPYELOG OCO Kol BEpULKAC.

2.2 Baowkn doun

To MEPLEXOEVO TWV KAPTEAWV TIOU ¢aiivovTtal oto Ixnua 2.2 cuvoiletal otnv akoAoubn

Alota.

e Kaptéha «Basic data electricity»: elcaywyn Baolkwv otolxelwv KatavaAwong
NAEKTPLKAG EVEPYELOG KOL KOOTOUG.

e Kaptéha «Basic data heat»: elocaywyr Baolkwy oTOEIWV KATAVAAWONG BEPULKNC
EVEPYELOG KOL AVTLOTOLXOU KOOTOUG KAUGTUWV.

e Kaptéha «Overview electricity»: elocaywyr] avaAluTIKWV OTOLXELWV KATOVAAWGONC
NAEKTPLIKAG EVEPYELAG OTOUC EMLUEPOUC TOMEIG TNG emixelpnong. Katoaxwpnon
TEXVIKWV XAPOKTNPLOTIKWY TOU €EOTTALOUOU TIOU XPNOLUOTIOLETAL.

e Kaptéha «Overview heat»: slcaywyr)] avaAluTIKwV OTOLXELWV KATAVAAWGONG KoL
Slavoung tng Bepulkng evépyelag oe e€eldikeupéva medla tng emxeipnong.
JUUMANPWON  TEXVIKWV OTOElwv Tou adopouv Tov €€OMALOMO  TOU
XPNOLUOTIOLELTAL.

e Kaptéha «Payback period»: elcaywyri OLKOVOULKWY O6eSOUEVWV OXETIKA WE
TAPEUPBACEL; TIOU QATIOCKOTIOUV OTNV €EOLKOVOUNON NAEKTPLKNAG Kol OgPULKAG
EVEPYELOG KOLL EKTINON TOU XpOvVou amooBeong tng emevduonc.

e Kaptéha «Summary»: duvatotnta mAonynong MeETaly TwV KAPTEAWV TOU

TIPOYPAULOTOC KOl CUYKEVIPWTLKA AIOTEAECUATAL.

2.3 Eloaywyn dedopévwy

2.3.1 KaptéAa KatavaAwaong KoL KOOTOUG NAEKTPLKAG EVEPYELAS

MEeTA TNV El0aywyn TwV apXLlkwv MAnpodopLwv akoAoUBel N CUUTANPWON OTNV KAPTEAQ
pe Titho «Basic data electricity» twv Baclkwv otolxeiwv mou adopolVv TNV NAEKTPLKN

EVEPYELA, OTIWG dpaivetal oto IxNua 2.3.
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# Energy audittool — O x

{intro! Basic data electricity Basic data heat Overview electricity Overview heat Payback period Summary

Energy Audit Tool

The energy audit tool was developed within the MSc Program Smart
Grid Energy Systems offered by the department of Computer and
Electrical Engineering in University of Thessaly.

The Energy Audit Tool is intended as a decision support taol, not as
a decision making tool. Users must ensure that the decisions that
they apply are valid and that default values, if applied, reflect local

current practice

User instruction: All data of the first & tabs have to be filled in. These
tabs provide a summary of the energy saving potential in each field
and the estimation of the payback period in case of improvements.

Additional sheets are provided, that assist the user if a more detailed

analysis of applications is required.

Ixnua 2.2 : Kevtpiky 00ovn.

# Energy audit tool - m] X

Intro ;Basic data electricity. Basic data heat Overview electricity Overview heat Payback period Summary

Electricity consumption supplied from the grid

Summary

Month:  el. consumption [KWh] billed demand [kKW] [EUR] energy costs[EUR]  gridcosts[EUR]  Grid costs [c/kWh] Utilisation %
January |0 0 0 0 0 0 0
February [0 o 0 0 0
March [0 0 0 0 0
April 0 0 0 0 0
May [0 o o 0 0
ne [0 0 0 0 0
wly [0 o 0 0 0
August [0 0 0 0 0
September |0 0 0 0 0
October [0 0 0 0 0
November [0 o 0 0 0
December |0 0 0 0 0

compute

plot

IxNua 2.3: KaptéAa Katavalwong NAEKTPLKAG EVEPYELAG.

Mo CUYKEKPLUEVA, AIMALTELTAL N ELOAYWYH TWV KOTOVOAWOEWVY NAEKTPLKNG EVEPYELAG KAOE
unva os kWh, onwc kat ta KOOTn IOV XPEWVEL 0 TIAPOXOE NAEKTPLKAG EVEPYELAC TA Omola
adopolv to Oiktuo petadopdg kat Stavoung oe eupw. Adou cupmAnpwbBolv Ta
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anapaitnta nedla, pe To mMATNUA Tou KouuroUu Compute umoAoyilovtol To GUVOALKO
Kootog mou adopa ta £¢oda Siktuou oe c¢/kWh Kal 0 OUVTEAEOTNG XpNnoLlomnoinong.
Eddoov npaypatonoinBet o umoAoylopdg, matwvtag to kouurni Plot amnewkoviovtal pe tn
BonBela tou Zxnuatoc 2.3 to MPOPIA TNG KATAVAAWGONG NAEKTIPLKNAG EVEPYELAC TNG
eMxelpnong, kaBwg emiong kat ta £€0da MoU aipoPOUV TN CUYKEKPLUEVN KATAVAAWGN yLa

KaBe pnva.

Ma tn dnuioupyia tou Ixnuartog 2.4 xpnotpomnotovuvral ta dedopéva tou Mivaka 2.1, Ta

OToL0L AVTLOTOLXOUV O€ BLOUNXOVIKO KATAVOAWTH LEONG TAONG.

Mivakag 2.1: HAEKTPLKN EVEPYELA KOL KOOTOG BLONXAVIKOU KATAVOAWTH HEONG TAONG.

IAN OEB MAP AMNP MAI IOYN
kWh 74536,55 68174,00 76999,89 73618,09 73996,40 72303,87
€ 7652,64 6999,25 7897,95 7554,84 7601,35 7422,97

IOYA AYT 2EN OKT NOE AEK
kWh 75281,02 77988,37 73685,32 75062,44 71229,07 71977,07
€ 7729,36  7998,28 7561,97 7704,81 7319,30 7398,44

¢
o | 4, Figure |
#AEI FQ=X

Energy Consumption supplied from the grid

78000 { — el. consumption —— total costs | gooo

76000 1 r 7E00

74000 k7600

una

72000 [ 700

Energy Consumption (kWh)

70000 [ 7200

68000 [ 7000

N FEB MaR APR May MN ML AUG SEP ocT NOW DEC

Ixnua 2.4: Mpodil katavaAwong NAEKTPLKAG EVEPYELOG KOl KOOTOC.
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2.3.2 KaptéAa katavaAwaong KoL KOoTOUG KAUGLLwY

AvtioTolya, n emopevn KaptéAa pe titAo «Basic data heat» &ivel ) Sduvatdtnta otov
XPNOTN VA ELOAYEL OTOLXELOL OXETIKA LE TNV MOCOTNTA KoL TO KOOTOG TWV KAUGIUWY TIou

KatavaAwOnkav.

# Energy auditteol - O X
Intro Basic data electricity Basic data heat Querview electricity Overview heat Payback period Summary
Monthly heat demand and Monthly heat costs
Natural gas [m3] [~ Fueloill] ™ LPG (1] - ’
[kWh] EUR [kWh] EUR [kWh] EUR i Summary ¢

January [0
February [0
March 0
April
May
June
July
August [0
September |0
October [0

MNovember 0 0 0 o o o
December 0 o o o o o Plot
District heating [kWl [~ Biomass/Wood [kg [~ Others [kWh] [~

[KWh] EUR [KWh] EUR [KiWh] EUR
January D 0 0 0 0 0
February |0
March 0
April
May
June
July
August [0
September |0
October [0
MNovember 0

December 0

Ixnua 2.5 : Koptéla katavalwaong BepULknC eVEPYELOC.

Onwcg daivetal oto IxAUa 2.5, o XpRotng emAEYEL TO KOUTAKL SimAa amd to emtBupunto
eldog kavoipou wote va evepyomolnoel Ta nedia, 0mou eloayel Ta KataAAnAa dedopéva.
Ta SwaBéopa €ibn kavoipwv eivat: duolkd aéplo, TETPEAALO, UYPOTIOLNUEVO PUOLKO
agplo, Bopala i VAo kol n katnyopia GAAa kavolpua os mepimtwon mou g yilvetal
avadopd oto KaUOLUO TIOU XpnoLlomoleital. Emiong untdpxel n emhoyn n Bgppotnta mou
XPNOLUOTIOLE(TAL VO TIpoEpXETalL amo TnAeOépuavon. AkohoUBwc, pe Tto Kkouumi Plot
napoucotalovtal ol ypadLKEG MOPACTACEL TNG KOATAVAAWONG KAl TOU KOOTOUG ylo TO

EKAOTOTE KAUGOLUO 0T SLAPKELD EVOG £TOUG, 0w dpaivetal oto IxAua 2.6.

Ma tn dnuioupyia tou IxNnuatog 2.6 xpnotpomnotovuvral ta dedopéva tou Mivaka 2.2, Ta
orola avVTLoTOL(oUV O& KOTavAAwon duoLkol agpiou yla BLOPNXOVLIKO KATaVOAWTH HEONG
Taonc. MNvetat avadopad otnv Katavalwaon GuoLkol agpiou we Bactkd KAUGLUO, KABWE Kot

ota avtiotowa £€oda.
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Mivakag 2.2: Katavalwaon Kot K6otog Guoikol agpiou BLopnxavikol KatavaAwTh.

IAN
kWh 74536,6
€ 3726,83

IOYA

kWh 74195,7
€ 3709,78

é

OEB MAP
65871,5 77333

3293,57 3866,65 3633,14

AYT 2EN
78700,1 72753,9

3935,01 3637,69 3751,7

Intro Basic data electricity Basic data heat Owverview electricity Overview heat Payback period Summary

Monthly heat demand and Monthly heat costs

ANP

72662,8

OKT

75034

MAI
74157,4
3707,87

NOE
72045,1
3602,25

% Figure 1

A€ Q=L B

Monthly heat demand and costs

60000 -
=

40000
g

20000 -

80000 1 \/\\‘_____/\__1___.
iatural gas

W 3000
2000
w

1000 4

4000 A
| \/\—____—_,’\_A_‘__

Months

T T T T T T T T T T T T
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

e

LPGI] r
EUR

hers [kKWh] [~
EUR

IOYN
73497,1
3674,85

AEK
74065,1
3703,25

Ixnua 2.6: MpodiA katavaAwonc ¢pucolkol aepiou Kol KOOTOC.

2.3.3 Touelg katavaAwaong NAEKTPLKNG EVEPYELOG

Summary

ITNV aQUEOWG EMOMEVN KAPTEAQ (ZxAuo 2.7) o Xpnotng KOoAs(tol vo CUUTTANPWOEL TILO

€€eLOIKEVEVA OTOLXELOL OXETIKA PE TNV KATAVAAWON NAEKTPLKAG EVEPYELOG OE ETILUEPOUG

TOMELG TNG ETUXElpNONG.
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# Energy audit tool

Intro Basic data electricity Basic data heat Overview electricity Overview heat Payback period Summary

Light

Choose the appropriate fields :

Compressed air

Ventilation

Pumps

Drives

Air conditioning and cooling plants

Electrical heat

Office/administration

Show graph

Avg. Mark Energy at present [KWh]
Light 0
Compressed air
Ventilation
Pumps
Drives
A/C and cooling plants
Electrical heat

Offices and administration

7 Summary

IxAua 2.7 : Zuvon NAEKTPLKAG EVEPYELAG.

Mpoodépetal n duvatdtnta kataxwpnong dedopévwy oe oxtw SLaPoPETIKOUG TOUELS,

OMWC 0 GWTLOUOC, TO CUCTNA TIETILECHEVOU 0€PQ, O EXEPLOUOC, OL AVTALEG, TO cuoTnUa

petadoong kivnong, to cvotnua YPuéng kol KALLATIOUOU, TO cuotnua Bépuavong He

NAEKTPLKEG QVTLOTAOELG KOL N KATOVAAWGN NAEKTPLKNG EVEPYELAG YL TIG QVAYKEG TWV

ypadeiwv kat TnG dtoiknong. Metd tn CUUMANPWON TWV KATAANAWY KAPTEAWVY O TIiVOKAG

Tou Ixnuatog 2.7 Ba amnewkovilel to Babuo afloAdynong tng KATavaAwong Tou EKACTOTE

TopEQ, KaBwe emiong KoL TNV Katavalwaon otnv noapovoa kataotaon. O BéATiotog Babuog

a&lohoynong eivat toog pe 1.0 kat 6o uPnAoTEPOC €ival, TOOO TLO EMITAKTIKA €lval N

OVAYKN TTOPEUBACEWV yLo TNV €E0LKOVOUNOHN EVEPYELAC OTO CUYKEKPLUEVO TOUEQL.

2.3.3.1 OQwtiopog

MNatwvtag oto nedio Light epdaviletal n kaptéAla kataxwpnong Twv otolxelwv dwTtlopou,

n onoia ¢paivetal oto Ixnua 2.8.
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4

Intro Basic data electricity Basic data hest Overview electricity Overview heat Payback period Summary

Choose the appropriate fields : Avg. Mark Energy at present [kKWh]

Light Compressed air Light

# Energy audittool - O X
Is the lighting switched on/off dependent on demand?
Is daylight being used?

Can different areas be switched on/off separately?

Is energy efficient lighting being used?

Are the lightings being equiped with reflectors?

UL |

Name Power [W] Actual powerW] Picces Operating hours [h/year] Electricity [kWh/year]

Fill the table :

BEEEEE
BEEEEE
EEEEIEIE

press.

Save and exit

Ixnua 2.8 : Kaptéla ¢pwtiopou.

H ouykekpLuévn kapTtéAa afLoAoyel TapAyovTeS Tou apopouV TO PWTLOUO TWV ECWTEPLKWV
Kol EEWTEPLKWV XWPWV TNE ETXELPNONG, OTIWCE TO VAL KOL TO OB OO TOU pWTIOMOU OE
OXE0N UE TIC AVAYKEG YLO GWTLOUO TOU EKACTOTE XWwpPou, Kabwg emiong tnv aflomoinon tou
NAlakoU dwtog Kal tn duvatotnta aveéaptnTou XELPLOPOU Tou PwTlopol o KABs xwpo
NG emxeipnong. TéAog, efetaletal n xpron Aaumwv olkovopiog Kot Inteitat n
CUMIMANPWON TOU TIVOKA GWTLOUOU HE OTOLXELD OTIWG N GUVOALKN LOXUG TWV GWTLOTIKWV
povadwv kal o xpovog Asttoupyiag toug. Eddoov elcaxbolv ta amattovpeva dedopéva,
HE To Kouurmi Save and exit umoAoyilovtal oL amapaitntol SeikTeg KATAVAAWONG Kot

duvnTikAg e€okovounong evEpyelag yLa To medio tou pwtlopou.

2.3.3.2 Memeopévoc aépag

MNatwvtag oto nedio Compressed air eppavileTal N KAPTEAQ KATAXWPENONC TWV OTOLXEIWV

Tou adopolV To CUCTNUA TIETILECUEVOU €pa, N omola paivetal oto Ixnua 2.9.

H mpwtn amnd tig Vo KOPTEAEG TOU CUOCTHMOTOG TIETMILECUEVOU agpa Statpeitatl oe Vo
ETUUEPOUG TUAMATA TIOU 0POPOUV TIC OUUMLEOTEG oTaBepn¢ TaxUTNTOG KOl TOUC
OUMTLEOTEC METAPBANTAG TaxVTNTAC. Mo TOUC TPWTOUG amatteltal n kataypadr Tng Loxvog
KOlL TOU XPOVOU A€LToupyiac Toug uTo ¢opTio AN Kal KOTA TNV adpAaveLa, OMwE emiong
Kot n mieon Aswtoupylag. Mo TOUG OCUMMLEOTEG HETAPANTAC TOXUTNTOG OTTOLTOUVTOL
avtiotoliywg ta (Sla Sedopéva katd tn Asttoupyia toug. MNatwvtag ta kouvunia Compute
yilvovtal umoAoylopol yla tnv avtiotolyn katnyopia cupmieotr. Mo CUYKEKPLUEVA, yla

TOUG CUUTILECTEC oTaBEePNG TaXUTNTOG UTToAoyilovTal N XpOoVLKN avaloyia Kal n avaloyia
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KaTavAaAwong HETagL tng Asttoupyiag Kot tng adpAavelag Tou KABE CUUTILEDTH, N EVEPYELA
TIOU KatavoAwvetol urtoAoylopévn oe kWh kat To mooooto Suvntikng e€olkovounong
EVEPYELOG. AVTIOTOLYQ, YLOL TOUG CUMTILEOTEC HETABANTAG TaXUTNTOG UTtOAOYilovTaL 0 HETCOG
BaBuog xpnowpomoinong TG XweNnukotntag, o HEoOC pubuoc petadopdg Oykou
TIETUECUEVOU 0€épa o€ m3/min, n GUVOAKY EVEpYELa Ttou Katavalwvetal o kWh kat to
TI000OTO SuvNTIKNG €€olkovounong evépyelag. Me to kouurni Next o xpriotng petafaivet

otn 6eUtepPn KAPTEAQ TTOU adOoPA TWV METMLECHEVO 0EPA, OTIWCE paiveTal oto IxAua 2.10.

i # Energy audittool - o X
o E=z List of fixed speed compressors
Load & idling
Compressor  operation time [h/year]  Power [kKW] Time [h/year] Power [KW] Delivery volume [m*3/min] Pressure level [bar]
0 o 0 0 0
— 0 0 o 0 o o
0 0 0 0 0 0
0 0 o 0 o o
— 0 o ] 0 o ]
0 o o 0 o o
Idling towards total
Time ratio Consumption ratio  Possible Potential savings (%) Specific delivery energy [kWh/m*3]  Energy [KWh]
compute
List of variable speed compressors
Compressor  Operation time [h/year]  Delivered volume  max. volume [m*3/min] Power [KW] Pressure level [bar]
0 0 0 0 o
0 0 0 0 o
0 0 0 0 o
Average deliveryrate  Average degree of  Potential savings compared Specific delivery energy
) - ) Total energy [kWh]
while operating [m*3/min]  capacity utilisation to idling/demand [%] [KWh/m*3]
compute
——

Ixnua 2.9 : KaptéAa ouoTAUOTOC METILECUEVOU agpa (1).

Choose the appropriate fields : Avg. Mark
ht § Energy audit tool - ] x

stion

e

slheat

What is the average pressure level at the compressors [bar] [0

What is the required pressure level of the end consumers [bar] [0

Theoratically possible pressure drop o compute

Are leakages being searched?
Can you hear leakages?
Control of the compressors
Is the air compression system switched off when it is not used (night, weekend)?

How old is the air compression system?

AL b

Have consumers of compressed air been checked for alternatives (e.g. electrical drives)?

Additional info &

Ixnua 2.10 : KaptéAa oUOTAUOTOC TIETILECUEVOU agpa (2).
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210 SeUTEPO OKEAOG TOU TOMEQ TWV CUMTILECTWV {nteltal n péon mieon Aettoupyiag Twy
CUMTTLECTWYV KOL N QTALTOUUEVN TILEGN OO TOV TEAIKO KatavaAwTtr). Matwvtag To Kouprnl
Compute untoAoyiletal n Bewpntikd mibavn mtwon nieong. AkoAouBouv £EL EpWTAOELS TTOU
aflodoyolv TNV TWPELVN KOATAOTAON TWV OCUMTLECTWV. AVOAUTIKOTEpQ, £€etalovral n
ouxvotnta eAéyxou Twv dlappowv, to enimedo BopuBou Twv umapxoucwv dLappowv, o
TPOMOG €AEYXOU TWV OUMMLECTWV (OUVOALKA, Kotd aAAnAouxio, €Aeyxog HOVO TNG
nePLOTpodnc), n amevepyomoinon Toug Otav Oev  xpnolgomololvral  (voyta,

caBBatokuplako), N nAia Toug Kat n TBAVOTNTA OVTLKATACTOONG TOUG.

Me to kouuri Additional info mpoodépetal n SuvatoTNTA yLA MEPALTEPW UTIOAOYLOMOUG

Tiou adpopolV TOUG CUUTILECTEC, OTIWCE paiveTal oto IxAua 2.11.

[

Intro Basic data electricity Basic data heat Overview electricity Overview heat Payback period Summary

Choose the appropriate fields : Avg. Mark Energy at present [KWh]

Light

# Energy audit tool - ] x I

Ventilation

Drives

Electrical heat Compressed air-leaks

Conduct test when no equipment is consuming compressed air
Run the compressor to obtain desired level of pressure
Take subsequent "load" and "unload" time for 6-8 continuous cycles and get average valus
Summary
Time on load, T
Time off load, t
Compressor capacity
Load kKW drawn

Cutin pressure

clo|olo|e|s
=
=

Cut out pressure

Leak quantity, Q@ 0 m*/min
Lossin % 0 %

Leak quantity per day o m/min

Specific power for compressed air generation o KWh/m?®

Energy lost due to leakages, per day o KWh

Compute
Close

Ixnua 2.11 : NpocBeteg MAnpodopileg OXETIKA LE TOUC CUUTILECTEG.

JTNV OUYKEKPLUEVN KapTEAQ meplypdadetal pla Stadikaoio eAéyxou Twv Slappowv agpa
ard ToUG CUUTLECTEG. AdoU akoAouBnBel o cuyKeKpLUEVOC EAEYXOC O XPOTNG KataypadeL
TNG LETPIOELG TTOU EKAVE KaL TTOTWVTAC TO Kouprni Compute urtoAoyilovtal n moocotnTa ToU
aépa mou Slappéet umohoylopévn o m3/minkat n evépyela os kWh rou yavetat e€attiag
QUTWV TwV amwAEwwv oc nuepnolta Baon. Téhog, adol cupmAnpwbdoulv, eav esival

eMBLUNTO, oL TPOoBeTeC MANPOdOPLEG 0 XPOTNG EEEPXETAL ATIO TNV KAPTEAX TTATWVTAG TO

38

Institutional Repository - Library & Information Centre - University of Thessaly
24/04/2024 22:28:32 EEST - 18.222.167.58



kouurti Close kat €metlta matwvtag To kouprni Save and exit urtoAoyilovtal oL anapaitntot
Selktec katavalwong kal duvnTknc e€olkovopnong evépyelag yla to ocUOTNUO Tou

TETILECUEVOU QEpPaQl.

2.3.3.3 E€aeplouog

MNatwvtag oto nedio Ventilation spdaviletal n KaptéAa KATOXWPENONE TWV CTOLXELWV TTOU
adopouv To cuotnua e€asplopo, n onoia paivetal oto Ixnua 2.12.

X
\

| Intro Basic data electricity Basic data heat Overview electricity Overview heat Payback period Summary

Choose the appropriate fields: Avg. Mark Energy at present [KWh]
Lok | | Linht o o
—— # Energy audittool - o x

Engines with big influence
— List of fans
Fan Norninal power kW] Number Operation time [h/year]  Actual power [kW] Af Energy [KiWh/year] Regulation of air flow

S = © o e o e
5 B ® B8 B B &

s B © B8 B ° &
S| & © © ° © e

Sum of smallfans 0 0 0 0 0 0 —

Total :

How are the pipes dimentioned? —
Compute

Save and exit ‘

Ixnua 2.12 : Kaptéla cuoTtatog aepLopoU.

JTN CUYKEKPLUEVN KOPTEAQ O XPHOTNG ELOAYEL TOL TEXVIKA XOPOKTNPLOTIKA TWV AVEULOTAP WY
TIOU €XOUV ONUOVTIK OUPPBOAR OTNV NAEKTPLKN KATAVAAWGCN, OMWG OVOUAOTIKN KOl
TIPAYUATIKN LOXUG, OpLOUOC OVEULOTAPWY Kal XPOVOoG AEltoupylag. AKOpa, amopaitntn
elval n emAoyn Tou TpOMoU PUBULONG TNG PONG TOU a€pa PETAEL TWV ETMAOYWVY : Kapia
pLBULON, XPNON HETATPOTEX CUXVOTNTAC, EAEYXOG TNC TAXUTNTAC TMEPLOTPOPNG KO Xpron
netadovudag ykallov. Enetta pmopouv va §000UV CUYKEVTPWTIKA Ta (Ola XOPAKTNPLOTIKA
yla To cUVOAO TWV AVEULOTHPWYV TIoU eV eudavi{ouv ONUAVTIKE KOTOVOAWGN NAEKTPLKNG
evépyelag. TENog, adou aflodoynBel n StactacloAdynon Twv CWANVWOEWY OTO QVTIOTOLYO
nedio, Ye TO MATNUA TOU Kouprmiou Compute MPOYUATONMOLOUVTAL Ol UTIOAOYLOHOL TIOU
adopoUuV To cUoTNUA aEPLOPOU. Mo cuyKeKpLUEVa, UTtoAoyileTaL o AOyog LoxUog yLa KaBe
QVEULOTAPO KOL N EVEPYELA TIOU KATAVOAWVEL AUTOG UTtoAoyLlopévn o kWh/year, kaBwg

Kol n avtiotolyn ouvoAlkr katavaAworn. Me to kouuri Save and exit umoAoyilovtal ot
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anapaitntol deikteg KaTavaAwong Kat SuvnTikNAG e€olkovopnong evépyelag yia to medio

TOU OUOTHUOTOG OEPLOMOU.
2.3.3.4 AvtAieg

Matwvtag oto nedio Pumps eudaviletal n KApTEAA KATOXWPENONG TWV OTOLXELWV TOU

adopolVv To cUCTNUA TWV AVTALWY, N onoila paivetal oto IxAua 2.13.

[

Intro Basic data electricity Basic data heat Overview electricity Overview heat Payback period Summary

Choose the appropriate fields : g, Mark Energy at present [kWh]
A L

| § Energysudittool - O X b

Engines with big influence
List of pumps
Pump Nominal power [ki] MNumber Operation time [hyear]  Actual power kW] A Energy [KWh/year] Regulation of air flow

I—

5 B B B B B =
o] © © o o o ©

5 B B B B & ©®
S © © o o o o

Sum of small pumps [0 0 o 0 o 0 =

Total :

How are the pipes dimentioned? =
Compute

Save and exit |

Ixnua 2.13 : KaptéAa avtAlwy.

JTN CUYKEKPLUEVN KAPTEAD O XPrOTNG ELOAYEL TA TEXVLKA XOPOAKTNPLOTIKA TWV AVTALWV TIOU
€XOUV ONUAVTLIKI) GULBOAN 0TNV NAEKTPLKN KATAVAAWGN, OTIWE OVOUACTLKI KOL TTPAYLOTLKN
LoxUC, aplOUOC aVvTALWVY Kol XpOvog Asttoupyilog. AKOpQ, amapaitntn ivat n emthoyr) Tou
TPOMOU pULBULONG TNG PoNG Tou aépa UETOEL TwV emAOywv : Kaula puBuwon, xprnon
LETATPOMEN OLUXVOTNTAC, XPron metaloudag ykallou Kal xprion pubuLotn mieong bypass.
Enetta pmopouv va §000UV CUYKEVIPWTLKA Ta (Sl XOpAKTNPLOTIKA YL TO OUVOAO TwvV
QAVTALWV TIoU SV epdavilouv onNUOVTLKA KATavaAwaon NAEKTPLKAG eVEPYELaG. TENOC, adou
afloloynBel n SLaoTtaoLloOAOYNON TWV CWANVWOEWV OTO avTioToL o Nedio, e TO MATN O TOU
Kouuroy Compute mpaypatonolouvtal oL UTtoAoylwopol mou adopouv To cloThua
avtAlwv. Mo ouykekppéva, urtoAoyiletal o AOyog LoxUocg yla KaBe avtAla kol n evépyela
TIOU KOTOVAAWVEL auTr urtoAoylopévn o kWh/year, kaBwg kal n avtiotowxn cUVOALKN

Katavalwon. Me 1o koupmi Save and exit umoloyilovtal ol amapaitntol SeikTeg
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KatavaAwong Kal duvntikAg €€oLkovopnong evEPYeLog yla to medio TOU OUOTHUATOG

OLVTALWV.

2.3.3.5 Zuothpota petddoong kivnong

Matwvtag oto nedio Drives sudaviletal n KApTéAd KATOXWPENONG TWV OTOLXELWV ToU

adopouv To cuotnua petadoong kivnong, n onoia paivetal oto Ixfua 2.14.

;

Intro Basic data electricity Basic data heat Overview electricity Overview heat Payback period Summary

Choose the appropriate fields : Avg. Mark Energy at present [KWh]

Light Compressed air Light
1 1 i

# Energy audit taol - O x

[N Motors with big influence
List of drives

Drive Nominal power [KW] Mumber Operation time [hfyear]  Actual power [W] AF Energy [kKiWh/year] Power transmission

I
Summary

s = o o = = ©
s & o o = = ©

S e o o o ° ©o

Sum of small drives |0 0 0 0 0 0 =

Total :

Compute

Save and E)<|t|

Ixnua 2.14 : Kaptéa cuotnpatog petadoong kivnong.

JTN OUYKEKPLUEVN KAPTEAQ O XPHOTNG ELOAYEL TA TEXVIKA XOPAKTNPLOTIKA TWV KVNTAPWY
HECW TWV OTMOLWV TPAYUATOTOLETOL N HETASOON Kivnong oL omoiol €X0uV CNUOVTLKNA
OUMUPBOAN oTNV NAEKTPLKA KATOVOAWGT, OTWE N OVOLOOTLKA KOl N TIPAYUATIKN oXUG, O
apLOUOC KvNTAPWY KoL 0 XpOvog Asttoupylag. Akoua, amapaitntn eivatl n emtioyr tou
TPOTOU PETAS00NG TNC KIVNONC LETAEY TWV EMAOYWV : AUEON HETAS0ON Kivnong, eminedog
Lpavrag, wavtog tumou V, odoviwtol tpoyot kat pBapuéva ypavalla. Emelta pmopouv va
60000V OCUYKEVTPWTIKA Ta (Sl XapAKTNPLOTIKA ylo TO 6UVOAO Twv odnywv mou &gv
eUupavilouv onUAVTIKA KOTOVAAWON NAEKTPLKAG evEpPYeLaG. TENog, adou afloloynBel n
SdlaotacloAdynon twv odnywv oto avtiotolyo nedio, Le TO AT A Tou Koupmniou Compute
TIPAYLATOTOLOUVTAL OL UTtoAoyLlopol mou adopolv To cuotnua petadoong Kivnong. Mo

OUYKEKPLUEVQ, UTIOAOYLlETaL O AOYyOG LoXUOG yla KaBe odnyd Kal n e€vépyela TOU
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KATOVAAWVEL QUTOG umoAoylopévn oe kWh/year, kaBwg kat n avtiotolyn ouvoALKn
Katavalwon. Me 1o koupmi Save and exit umoAoyilovtal oL amapaitntol SeikTeg
KatavaAwong Kot duvnTikng efokovopunong evépyelag yla to medlo Tou ouoTANATOG

petadoong kivnong.
2.3.3.6 K\ipatiopocg kat Puén

MNatwvtag oto medio Air conditioning and cooling plants sudaviletalr n kaptéla
KOTOXWPNONG TWV OTOLXELWV TToU adopouv To cuoTnua YPuénc Kat KALLaTIopoU, n omnola

daivetal oto ZxNua 2.15.

[

Intro Basic data electricifRacie data ozt Ouveniew electricine o
# Energy audit tool - m] X
List of A/Cs and cooling plants present [kWh]
Air conditioning  Nominal power [KW] Operation time [h/year]  Actual power [KW] Energy [KiWhiyear] Drive type Age
0 0 o = ‘ = ‘
o o o = ‘ = ‘
0 0 o =i ‘ =i ‘
0 0 [ - ‘ - ‘
0 0 o - ‘ - ‘
. . . = || ey
o o o = ‘ = ‘
0 0 [ - ‘ = ‘
0 0 o = ‘ = ‘
0 0 o = ‘ = ‘
Total: 0 0 Compute

Are the inside and the outside of the heat exchangers cleaned regularly? =

Is the heat recovered? =i

Are the temperature levels and the operating point optimised? =

Additional info
Save and exit

Ixnua 2.15 : Kaptéda Puéng Ko KALLOTLOUOU.

JTN OUYKEKPLUEVN KAPTEAOL O XPNAOTNG ELOAYEL TO TEXVIKA XOPAKTNPLOTIKA TWV
KALLOTLOTIKWV Kol PUKTIKWY HoVASWY, OTIWG N OVOUOOTLKN KOL N TIPAYUATIKN LoXUG KoL O
XpOvoG Asttoupylag. Akopa, amopaltntn €ivat n emloyr) ToOU TPOTOU HETAS00NC TNG
Klvnong amo tov Kwntpa UeTtafl Twv emAoywv : aueon petadoon kivnong, emninedog
Lpavrtag 1 pavrag tumou V. EmutAéov Inteital n nAwkia tng kaBe povadac, Ue OKOmo TV
eKTiUNON tNG amodotkdtnTtdg TnG. Me TO TATNUA TOu Koupmiou Compute
T(PAYOTOTIOLOUVTAL OL UTTOAOYLOLOL TNG GUVOALKN G KOTAVAAWONG NAEKTPLKAG EVEPYELAG KOl
NG EYKATEOTNHEVNG LOXVOC TWV HOoVASWV. Mo TNV EYKUPOTEPN EKTINCN TNC UTTAPXOUCAC
KQTAOTAONG O XPNotng odellel va yvwoTOMOWROEL TN ouxvotnta Kabaplopol Kol
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ouVTAPNONG TWV EVAAAAKTWY BEPUOTNTOG, VA ATIOVTOEL EQV TIPOYHOTOTOLETAL AVAKTNON
TNV AmoPPUTTOUEVNG BepUdTNTAC KAl AV Ta eMineda Oeppokpaciog eival pubuLopéva otn

BéATioTN TLUA.
Me 1o kouuri Additional info mpoodépetal n SuvatotnTa yla MEPALTEPW UTTOAOYLOUOUG
mou adopoLV TIG PUKTLKEG LovAadeg, Onwe dpaivetal oto ZxAua 2.16.

i

Intro Basic data electricity Basic data heat Overview electricity Overview heat Payback period Summary

Choose the appropriate fields: Avg. Mark Energy at present [KWh]
Light Compressed air Light 0 0
Ventilation Pumps =
Ventilation
Drives Air conditioning and coeling plants —
Electrical heat Office/admini =
# Energy audit teol - o X
S
Cooling
Summary
Cooling load 0 W
Cooling temperature 0 c
Ambient temperature (air, water 0 C
Temperature difference in heat exchanger|0 °C default 5°C
Reality factor 0 - default05
Motor power 0 W
Compute
Close

IxNua 2.16 : NpooBeteg MANPOPOPLEC OXETIKA E TIG PUKTLKEG LOVASEG.

Méow TNG CUYKEKPLUEVNG KapTeAag Sivetal n duvatotnta umoAoylopol Tng Loxlog Tou
Kwvntpeo tTN¢ PUKTIKAG Hovadoag. Ta TEXVIKA XAPOKTNPLOTIKA mou {ntouvtal €ival : To
PuKTIKO doptio oe kW, n emBuunth Bepuokpacia Ppuéng, n Bepuokpaacia Tou vepou 1) Tou
agpa otnv €lcodo ¢ Yuktikng povadac, n Beppokpaciakn Stadopd otov eVAAAAKTN
Beppotntag kat o PBabuog amddoong tng povadag. Matwviag 1o kouuni Compute

umoAoyiletal n LoxUG tNG PUKTLKAG povadac.

T€Aog, adol cupmAnpwBoUly, edv eivat emBUUNTO, oL TPOcBeteg MANPodopLeg 0 XpProTNng
egEpXETAL AMO TNV KapTEAa tatwvtag to kouuri Closekal EMELTO MATWVTOG TO KOUUTL Save
and exit umoloyilovtal oL amopaitntol SeiKTeC KOATAVAAWONG KAl SUVNTIKAG

£€0LKOVOUNONC EVEPYELAC VLA TIG PUKTIKEG KAl KALLOTLOTIKEC LOVASEC.
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2.3.3.7 Oéppavan Ke NAEKTPLKES OVTLOTACELS

MNatwvtag oto nedio Electrical heat spdaviletal n KaptéAa Kataxwpenong Twv oToLelwv
Tiou adopouv tn BEpUavon LECW NAEKTPLKWY OVTLOTACEWY, N omoia ¢aivetal oto Ixnua

2.17.

# Energy audittool - u] x

Intro Basic data electricity Basic data heat Overview electricity Overview hest Payback peried Summary

Choose the appropriate fields : Avg. Mark Energy at present [kWh]
Light ‘ Compressed air ‘ Light 0 0

Ventilation } Pumps 1 I Compressed air

List of electrical heat producers

Name Nominal power [kW] Number Operation time [h/year]  Actual power [kW] Af Energy [KWh/year]  Are there reasonable aftematives? -
0

5 B B 5 B B 5 ©
o = © o © e e °
o = © ° © e o

S B © © B © e

Total:

Compute
Save and exit

Ixnua 2.17 : KaptéAa B€ppoavonc Le NAEKTPLKEG OVTLOTAOELC.

JTN OUYKEKPLUEVN KAPTEAQ O XPrOTNG ELCAYEL TA TEXVIKA XOPAKTNPLOTIKA TWV NAEKTPLKWY
OVTLOTAOEWV HECW TOV OMolwv YiveTal N Béppavon Twv XWpwv TN EMLXELPNONG, OTWG N
OVOUOLOTLKN KAL) TIPOYMOTLKI LoXUG, 0 aplOUOC TWV AVILOTACEWV Kal 0 XpOVOoG AsLToupyiag.
Akopa, amopaitntn eivat n avadopd tng duvatotntag yla mbavoug eVOAAAKTIKOUC
Tponoug Bépupavong. Me 1o matnua tou Kouprmol Compute mpaypATONOLOUVTOL OL
umoAoylopol mou adopoUv To cuotnua B€puavong HE NAEKTPLKEC QVTLOTAOELS. Mo
OUYKEKPLUEVA, UTOAOYIleTal o AOyoG LoXUOG yla KABe avtiotacon Kal n evépyela TOU
KatavaAwvel aut umoAoylopévn oe kWh/year, kaBwg kot n avtiotolyn OUVOALKN
katavaAwon. Me to kouumni Save and exit umoloyilovtal oiL amoapaitntol Seikteg
KatavaAwong Kat duvnTikng e€oltkovounong evépyelag yla to medio tng Oépuavong pe

NAEKTPLKEG OVTLOTAOELC.
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2.3.3.8 Ipadeia kat dtoiknon

Matwvtag oto nedio Office/administration spdaviletal n KopTtéAa KATAXWPENONG TWV
otolxelwv mou adopouv TNV KATaVAAWGoN NAEKTPLKAG EVEPYELOG YLO TLG QVAYKEG TWV

vpadeiwv kat tng loiknong, n omnoia daivetal oto Ixnua 2.18.

¢

Intro Basic data electricity Basic data heat Overview electricity Querview heat Payback period Summary

Choose the appropriate fields : Avg. Mark Energy at present [kiWh]

Light Compressed air Light
Compressed air

Ventilation Pumps

Ventilation
Dy A diti d I lant:
rives ir conditioning and cooling plants BmgS

Electrical heat Office/administration Drives

A/C and cosling plants

Electrical heat

Show graph L L
¢ Energy audit tool - m} x L P °
Number of PC-workstations (incl. printer and copier) 0 Sy
AoTrEaeTEE T EE 0
Estimated annual energy amount [KWh] 0 Compute
Are the devices switched off? =
Do you use flat screens? =
Save and ax|t|

Ixnua 2.18 : KaptéAa katavalwong NAEKTPLKNG evépyelag ypadeiwv Kat Sloiknong.

JTN OUYKEKPLUEVN KOPTEAQ O XPNOTNC CUUMANPWVEL TO TANOOC TWV NAEKTPOVIKWY
UTTOAOYLOTWYV, CUUTIEPIAQUBOVOUEVWY TWV EKTUTIWTLKWY UNXOVNUATWY, KL TO LEGO XPOVO
Aewtoupylag kata tn Slapkela evog £€toud. MNatwvtag to koupni Compute ekTIpATAL N
€TAOLO KATAVAAWON NAEKTPLKAG evépyelag o kWh. Emelta mpénel va SLEUKPLVLOTEL €AV oL
OUOKEUEG OIIEVEPYOTIOLOUVTOL KATA TNV TTEPLOS0 TToU SV XpNOLUOTIOLOUVTOL KAL AV YiVETAL
xpnon eninedwv oBovwv. Adpol cupnAnpwBoulv oAa ta nedia pe To kKouuni Save and exit
urnoloyilovtal oL amapaitntot Selkteg katavaAlwong Kot SuvnTikng e€olkovopnong
EVEPYELOG Yyla TO TeSlo TNG KATAVOAWGONG NAEKTPLKAG EVEPYELOG YL TG OVAYKEC TWV

vpadeiwv kat Tng Sloiknonc.
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2.3.4 Topelg mapaywyng Kot katavalwong Bepuotntag

TNV OpEOWC EMOMEVN KOPTEAA (ZxAua 2.19) o Xpriotng KaAsital vo. CUUMANPWOEL TILO
€€eLOIKEVLEVA OTOLXELOL OXETIKA HE TNV KATAVOAWON OEPULIKAG EVEPYELAG OE ETLUEPOUG

TOUELG TNG EMXEipnONG.

# Energy audit tool - m] x

Intro Basic data electricity Basic data heat Overview electricity Overview heat Payback period Summary

Summary Overview Heat iStragil

Nr Name Actual energy consumption Pt savings [%]  Pot. savings [kWh/year] Energy c after
[kWh/year] optimisation [KWh/year]

rHeat fields:

Heat production

Warm water

Production losses

Heat customers

1
2
3
4
5 ,
Heat distribution 6  Room heating
7
8
9 Distribution losses
0

Hest recovery

District heat extraction Summary Eoiler

Current amount of fuel New amount of fuel  Fuel savings [KWh]
[KWh] [KWh]

Existing boiler

Boiler replacement

Total :

Potential Savings Fuel Savings

IxAua 2.19 : Zuvon BepULkng EVEPYELAC.

Mpoodépetal n Suvatotnta Kataxwpnong dedopévwy oe mévie SLadopeTIKOUC TOUELS,
OMwC N mapaywyrn Beppotntag, To Siktuo SLaVoURG TNG BePUOTNTAG, OL KOTOVOAWTEC
BepUIKNC EVEPYELAC, N AMOUAKPUOHEVN aflomoinon tng Bepuotntag kot n BeAtiwon twv
AeBATwy. MeTA TN CUUMANPWON TWV KATAAANAWV KAPTEAWV O MPWTOG TVAKAG TOU
Ixnuatog 2.19 pe titAo «Summary Overview Heat» Ba amelkovilel TNV katavaiwon
BEPULKAC EVEPYELAG OTNV UTIAPXOUCA KATAOTOON, TNV MOCOTNTA BEPULKNG EVEPYELAG TIOU
duvntika pmopel va e€olkovounBel koL TNV KatavaAwon BeppdtnTAC HETA OO TN
BeAtiotomnoinon. OAa ta pey€On umoAoyilovtal oe kWh/year. O 8gUtepog mivakag Tou
Ixnuatog 2.19 pe titho «Summary boiler» adopd Toug AEBNTEG MOU XPNOLUOTOLOUVTAL KO
e€etalel Tnv mBavotnTa avtikatdotaong i PeAtiwong toug. MeTA TN CUUMARPWON TWV
KOTAAANAWV KapTeEAWV 0 Ttivakog Oa amelkovilel TNV TwPLvr KATAVAAWGN KOUGLUOU OE
kWh yla tn B€ppavaon vepol otoug AéBnteg, kaBw¢ kat tnv katavalwon oe kWh peta v

vAomoinon BeATIWTIKWY TapeUPACEWVY.
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2.3.4.1 Napaywyn Bgpuotntag

MNatwvtag oto nedio Heat production spudaviletal n KAPTEAX KATAXWPLONG TWV OTOLXELWV

OXETIKA UE TNV Mapaywyn Bepuotntag, onwe ¢aivetat oto Zxnua 2.20.

¢

¢ Energy audit tool - o x|
I flEcey Heat production
Heating/Stezm boilers
Name Power [KW] Bregs Amount of fuel [AWh]  Annuel use efficiency [%] Ay [yeoes] Produced heat amount [KWh]
0 e 0 —
0 — o 0 — J

) —|o 0 —

) —|o 0 —~

) —|o 0 —~

Total 0 0
Heat recovery
Mame Annual quantity [KIWh] Temperature level Current situation Possible custamers for additional heat recovery
0 0 —
0 0 —
0 0 —
0 0 —_
0 0 —_
Energy spent at present [Wh/year] 0 —
Potential [kKWh/year] 4
Do the heating systems have a condensing boiler technology? =
Is process heat being recovered? = Additional info
Is the temperature level already lowered as far as possible? =
Save and exit ‘

Ixnua 2.20 : Kaptéla mapaywyng Oeppotntag.

JTN OUYKEKPLUEVN KOPTEAQ O XPROTNG €XEL TN SUVOTOTNTA VA KOTAXWPEHOEL TA TEXVIKA
XOPAKTNPLOTIKA TwV AgBATWV ATHOU KAl VEPOU TOU XPNOLUOTIOLOUVTAL OTNV EMLXELPNON.
TETOLO XOPOKTNPLOTIKA ELvaL TO €60 KAl N TOCOTNTO TOU KAUGILLOU TIOU XpNOLUOTIOLE(TOL
yla tn B€ppavon oe kaBe AéBnta, kabwg kat o Babuog anddoong kat n nAtkia tou AEBnta.
Emnewta aflohoyeitol o BabBuog eKHeETAAAEUONG TNG QMOPPLUTTOUEVNG Bepuotntag, adou
kataypadolv oL mbavoli TpoémoL Kal €dv autol €xouv evowpatwBel n ox.. Mo
OUYKEKPLUEVQ, KaTAaXwPELTAL N ToooTNTA Kol To Bepokpaclako eninedo tng Beppotntog
Tou pmopet va avaktnBel, aAAd kat ot iBavol meAdteg oL onoiol Ba TNV aflomoljcouv.
AdoU cupmAnpwBouv ta mapandavw nedia, matwvtag to koupni Compute, urtoAoyiletat
OpPXLKA N TToooTNTA TN BEPUOTNTAC TTOU TTapAyETaL 0ToUC A£BNTeg uTtoAoyLlopévn oe kWh
Kall ETIELTAL N AVTLOTOLXN GUVOALKN TTOCOTNTA MOV UMopel va avaktnBet kal va aglomoundei,
KaBwg Kal n moootnTa NG OepuULknG evépyelag mou SuvnTikA pmopel va e€olkovounOetl
obudwva pe ta dedopéva ou Kataxwpnnkav. AKOAOUBOUV TPEL EPWTHOELG OXETIKEG LUE

TV €€0LKOVOUNGN EVEPYELOG OTOUG AEPNTEC KoL TLO aVOAUTIKA e€etaletal av yivetal
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EKUETAAAEUON TNG TEXVOAOYLOG oUUTUKVWONG Kal €av Ta enineda Beppokpaciog €xouv

puBuLotel pe to BEATLIOTO TPOTIO.

MNatwvtag to koupri Additional info mapéyxovtal mepaltépw Aentopépeleg mou adopouv

N SlaoTtaoloAdynon Twv USPAUALKWY CWANVWOEWY, OTwE paivetal oto Ixnua 2.21.

§ Energy audit tool - u} x
Optimum pipe diameter
pipe size optimum diameter [m]  flowrate [kgfs]  fluid's density [kg/m?]
Turbulent flow in steel pipes L L . g g
0 0 0 Close
Turbulent flow in stainless-steel pipes . . .
Compute
— Po S ) e —
20(25]| 32 |40 50 | 65 | &0 [ 100 | 125 | 50 | 200 | 250 | @00 (L/mnfreeal) 10 20 2 4 5 o & o
714]2a| 37 [52| o8 | 15| 213|304 | 6as | 17 | 1606 | 230 | 368 = 4
5 40| 6 |02 | 162 | 265 | 384 | 675 | a7z | 1457 | 2806 | 4101 | 50 100 14" | 38
40| 17|35 |64 | 102 | 142 285 | 403 | 578 | 1087| 1670 | 2300 | 4318 | 6%09 | 0500 i3 o
07 | 15 |7 |16|25| 40 | 59 | 109 | 166 | 250 | 431 | &A0 | 1008 | 1708 | 2791 | smee 0 /g ]
25 | 12|25 45| 72 [100] 162 | 267 | 430 | 716 | 1145 | 1575 | 2816 | 4629 | 620a 3 ZE
20| 18{a7 |8 | 105 | 167 298 | 428 | 6a0 | riva| 1715 | eavz | asae | et |z 12
1 15 |8 [17]20| 43 |65 | 112 | 182 | 260 | 470 | 694 | 1020 | 1864 | 2814 | dod5 B
25 12|26 |28 | 72 [100] 103 | 300 | 445 | 730 | 1160 | 1660 | 3090 | 2860 | &7;0 !
40| 19|39 | 71| 112 [172] 311 | 465 | 640 | 1150| 1800 | 2500 | 4815 | 7333 | 10870
2 75 |12|25]a5| 70 [100] 182 | 260 | £10 | 715 | 1125 | 1560 | 2814 | 4sas | 627 500 4"
25 |10]43[70 | 112 162|105 | 428 | 656 | 1215| 1755 | 2520 | 4815 | 7425 | 10575 : 7 [ #
40| 30|64 [115] 178 | 275 | 475 | 745 | 1010 1885 | 2025 | 4175 | 7678 | 11867 | 16706 750 | 1
3 15 |1637 60| 03 [127] 245 | 385 | 505 | 925 | 1505 | 2040 | 083 | €217 | 6743 I : ’ I
25 |26 56 |100| 152 | 225 | @25 | 632 | 910 | 1580| 24B0 | 3440 | 6779 | 10269 | 14316 000 ]
a0 |1 |87 [157] 250 | 357 | 595 | 1025 1250 | 2540 | 2050 | 5940 | 10&7 [16470 ] 22950 ; e i i
4 15 | 10|42 70 | 108 | 155| 281 | 432 | 635 | 1166| 1685 | 2480 | 4618 | 7121 | 10058 1500 1 U4
25 | 30|63 [115] 180 270 | a50 | 742 |10B0 | 10B0| 2025 | 4225 | 7866 | 12225 | 17304 . T s e
40 [ 49]116[107] 205 [456 | 706 | 12471826 3120| 4040 | 7050 | 12681 | 1963 | 27816 2000 | 1172
5 | 15 |z2[as e | ves [187] 352 | 52 | 770 [ 12ws| 2105 | zaes | sads | eses | 11oa7 ] |
25 |35 |81 [135] 211 |08 | 548 | 885 |1265|2110| 3540 | 5150 | 8865 | 14268| 20051 2501 |
0| 50 131|225 3% | au5 | 555 | 1350 | 1800 | s5t0 | 5amn | 7amm | Taved |2eevs| dezed T ‘
g 15| 26|59 108 153 [225 | | | 925 | 1555 | 2625 | 3400 | ees4 | i02e7| 14328 2000 | .l |
25 _|43|97 [162| 259 370 1520 | 2530| 4250 | 6175 | 10629 | 17108 | 24042 ‘
40| 71 [157|270] 405 | 505 | 7025 1620 | 2270 | 4210| 6475 | 0445 | 16515 | 27648 | 33697
7 15 | 20|63 [110| 165 |260| 445 | 705 | 052 | 1815| 2765 | 300 | 7390 | 12015 | 16086
25 | 49 |114[100] 288 | 250 | 785 | 12051750 | 3025 | 4815 | 6900 | 12288 | 18377 | 27080 000 |
40|76 |177|305] 455 | 690 | 1210 1965|2520 | 4585 | 7560 | 1080 | 19141 30078 | 43470 [ ’ — DN 65
B 15 | 32|70 126] 190 | 285 | 475 | 800 |1125| 1890| 3025 | 4540 | 804z |12e5| 17728 4500 | | |
55| [122] 08| 320 | ecs | 510 | 1260 1670 saa0] 52 | 7120 | 13120 | 21c0m| 3210 — | — r
40| 84 |162[327| 510 | 730 | 1370 2065 | 3120 | 5135| 395 | 12470 | 21247 | 33660 | 45858 5000 | ;
i 15| 41|05 |155] 250 |72 | 626 | 1012|1465 | 2405 | 3005 | 5860 | o934 | 16172 | 22713 s 4 e e -
35 | 66 |145|257| 405 | 562 | 000 | 1530|2206 | 9825 | 6205 | 9905 | 15066 | 25860 | 35800

Ixnua 2.21 : KaptéAa SlactacloAoynong USpaUALKWY CWANVWOEWV.

Méow autng TG KaptéAag elval edpikt n emhoyn ™G PEATIOTNG SLAUETPOU TWV
OWANVWOEWV HE BAON TNV TTAPOXH KOL TNV TTUKVOTNTO TOU PEUCTOU TIOU TLG StatpEXeL. Apou
50000V Ta anapaitnta otolkeia, matwvtag to Koupuni Compute umoloyiletal n BEATLOTN
SLAPETPOG yla OwANveg amd amho avOpakoxdAuPfa kal amd avofeidwrto yaAuPa
avtiotowya. Emiong mapéyxovral mivakeg UTtoOAOYLoHOU TNG SLOUETPOU Pe BAon TV TaxuTnTa
KOlL TNV TILEON TOU PEUOTOU, AAAA Kol HE BAON TO MAKOG TwV CWANVWOoEwWV. MNatwvtac to
kouurti Closeo xpriotng e€€pxeTal amo tnv mapoloa KOPTEAQ KOl 0KOAOUBWG maTwvTaG TO
koupni Save and exitumoloyilovtal Ta Sebopéva  Katavalwong Kol SUVNTIKAG

g€olkovopunong BeppoTnToC oto MeSio «ATIWAELEG KOTA TNV TIOPAYWY».
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2.3.4.2 Awavoun tng Bgpuotntag

MNatwvtag oto nedio Heat distribution spudaviletal n KapTéAa KATAXWPLONE TWV OTOLXEIWV

OXETIKA UE To SikTuo Slavoung tng Bepuotntag, Onmwe dpailvetal oto Ixnua 2.22.

¢

Intro Basic data electricity Basic data heat Overview electricity Overview heat Payback period Summary

~Heat fields

Heat production

Heat distribution

Heat customers

District heat extraction

Boiler replacement

# Energy audittool - u]

Heat distribution
]
Are the heatpipes between boiling house and consumer isolated? =
-

Are all heatpipes in the boiling houses isolated?

Can heater circuits, which are not used, be switched off?

Number of heater circuits, which can be regulated separately

Compared to heat production: How big is the grid of heatpipes? =

Annual potential savings:

Related to the total actually demanded energy amount:

Is there a regulation for the circulated heat?

#
&.9. pumps with rotation speed control
How does the regulation for the heating system work? =

Compute
Additienal info

Save and exit |

kWh

hfyear] Encrgy consumption after

optimisation [KWh/year]

Fuel savings [kWh]

Potential Savings

Fuel Savings

Ixnua 2.22 : Kaptéla Siktuou Slavopurg Bepuotntag.

Summary

2T OUYKEKPLUEVN KOPTEAQ O XPNOTNG KAAELTAL VO KOTOXWPNOEL OTOLXELD OXETIKA UE TNV

Kataotoon tou Siktuou Slavoung tng Bepuotntag. ApXLkd, TpEMeL va avadepBel eav ol

OWANVWOELG €VTOG OAAQ KOl €KTOC TwV AeBnTooTtaciwv eivol LOVWUEVEG Kal ETELTA val

SlepeuvnBel gav eival epLkti N pelwon TWV KUKAWHATWY BEpUavong 1 N AmeVEPYOMoLnon

EKELVWV TOV KOUHOTLWV Ttou Sev xpnaotpomnolouvtal. Enmiong mpémnetl va ouykplBei to péyebog

TOU SIKTUOU CWANVWOEWV ToU €€UMNPETOLV TN Slavopr BgpuoTnTag YUE TO AVILOTOLYXO

SlkTuo TIOU XPNOLUOTIOLELTAL OTOV TOpEQ Tapaywyns Bepuotntag. TEAog, sEetaletal n

Umapén CUCTANATOG KUKAOGOPNTWV KAl MopoUoa KATAoTAGH TOUG.

Matwvtag to kouuri Additional info mapéyovtoal mepalTEPW AEMTOUEPELEC OXETIKA UE TN

HOVWON TV CWANVWOEWYV, OTW¢ paivetal oto Ixnua 2.23.
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i

Intro Basic data electricity Basic data heat Overview electricity Overview heat Payback peried Summary

# Energy audit tool - O X ppmany
Simple insulation calculation for pipes
The form will provide reslistic calculations up to 200°C surface temperature only
Pipe dimensions Heat loss calculations
Length, L 0 m Parameters Unit Before insulation After insulation, 1"
Diameter, d 0 m Surfacetemperature °C [0 0
| Ares, A1 B m* Ambient tempersture 7T [0 0
Insulation cost per m? 0 EUR/m? Area m
Total heat loss Kihe 0
Boiler information Eq.fuelloss  Unit/yesr 0
Operation hours o hrs/year Eq. monetary loss  EUR/year [0
GOV of fuel ol o K/unit Insulation cost EUR
Boiler efficiency 0 % Savings EURfyear
Cost of fuel ol 0 EUR/unit Simple payback  Vears
Compute
Close

Potential Savings Fuel Savings

Ixnua 2.23 : KaptéAa uTtoAOyLoHOU HOVWONC CWANVWOEWV.

ApxLKa avadEpeTal MW ol akoAouBol uTtoAoyLlopol LoxUouv Pe TNV MpoUnobeon nmwe n
Bepuokpacia otnv e€wteptkn emidpavela Twv cwAnvwoewyv dev emepvael toug 200°C. Ta
npwta niedia apopolv TIG SLACTACELS TWV CWANVWOEWY KOL KATAXWPOUVTOL TO HAKOC KOl
oL Slapetpo¢ KaBwg Kal To KOOTOC TG Hovwong ava T.W. Ta apéowd endpeva media
apopoUlV To AEBNTA KOL CUYKEKPLUEVA TO XPOVOC AELTOUPYLAC KOl TNV armodoor) Tou Kabwg
KOlL TO KOOTOC TOU KOUGLMOU Tou Xpnolpomoleital. Ta TeAeutaia oToLEla TTOU MPETEL va
KataxwpnBouv eival n Beppokpacia TNG EMPAVELAC TWV CWANVWOEWVY TIPLV KAL UETA TNV
TonmoB£tnon HovwtikoU UALKOU maxoug 1”. Matwvrtag to koupni Compute umoAoyilovrtat
XPNOLUa UEYEDN TPV Kol UETA TNV TOMOBOETNON TOU HMOVWTKOU UAWKOU yla AGyoug
oUyKplonG. Mo OUYKEKPLUEVA, Yl TIG SUO KATAOTAOELG UTtoAoyilovtal: n OUVOALKN
emudpavela o€ T.U., N OUVOALKN anmwAela Beppotntag oe ki/hr, n woduvaun anwAela
KOUoLlHou o€ unit/year kot n loodUvapn olkovoulkn anwAsla o EUR/year. Emiong ywa tnv
TePIMTWon TomoBETNON HMOVWTLKOU UAWKOU 1”7 umoAoyiletal To KOOTOG TOU UALKOU, N
duvntiky efolkovopnon XPNUATWY amd TOV TEPLOPLOMO TWV  AMWAEWV  Kal

TUPOYLOTOTIOLELTAL L0 ATTAOTIOLNEVN EKTLUNON TOU XPpOVoU amocBeong tng emévéuong.

Matwvtag to kouurti Close o xpriotng eEEpXETAL OO TNV TTAPOUCA KAPTEAQ KL AKOAOUOBwWG

matwvtag To koupni Save and exit umoAoyilovtal ta Sedopéva KATAVOAWONG Kot

50

Institutional Repository - Library & Information Centre - University of Thessaly
24/04/2024 22:28:32 EEST - 18.222.167.58



duvntikng efolkovopnong Bepudtntag oto medio «amwAeleg katd T Slavoun tng

BepudTnTACY.
2.3.4.3 NeAdteg — katavoAwteg Bepuotntag

Matwvtag oto nedio Heat customers spdaviletal n KAPTEAQ KOTOXWPLONG TWV OTOLXELWV

OXETLKA UE TOUG KATAVAAWTEG TNG BepuoTnTag, Omwe daivetal oto Zxnua 2.24.

[

Intro Basic data ¢

# Energy audittool — m] b

Are buildings considered? —

Name Type of use Year of construction  Energy parameter [KWh/m"2] Area Internal loads [KWh] Sum kWh

o o © o o ©
o o © o o ©

Energy consumption for the room heating [KWh] 0
Compute
Share in electrical heat supply [Wh] 0
Are there heat consumers installed with a low temperature level? .
e.. ceiling-radiators for the heating of halls etc.
Are there deposits or scales on the heat exchanger surfaces? »
e.9. clean heat exchangers
Is heat delivery adjusted to heat demand? -
e.g. regulation, possibilities for controlling, etc.

IxAua 2.24 : Kaptéla katavalwtwyv Bepuotntag (1).

2TN OUYKEKPLUEVN KOPTEAQ O XPROTNG EMAEYEL APXLKA €AV TA KTipla TNG emxeipnong Ba
AndOolV unoYn cav KatavaAwtég Bepuotntag. Epocov n Bépuavon twv Ktnpiwv AndOet
UTOYIN TOTE TIPETEL VOl CUUMANPWOOUV T XAPAKTNPLOTIKA TWV EMUEPOUC XWPWV, OTIWC TO
eldo¢ xpnong (mapaywyn, ypadeia, epyactipla f anobnkeg), n Xpovoloyia KOTACKEUNG
TOUG, N OUVOALKN TOUG eTLpavela Kat evdexopeva Puxpad dpoptia mou Bpiokovral péoa os
autolG¢. Matwvtag to kouurni Compute umoAoyileTal n EVEPYELAKN TIAPAUETPOG KAOE
Xwpou uttoAoylopévn o kWh/m? Kat n oUVOALKA EVEPYELA TIOU KOTAVAAWVETAL Yo Th
Béppavon Twv xwpwv. AKoAouBoUV epwWTACEL OXETIKA e TN Suvatdtnta EAEyXOU TNG
KOTOVOALOKOUEVNCG BEPUOTNTOC O cUVAPTNON UE TN {ATNON KoL TV MapoUoa KATAoTAON

TWV EMLPAVELWV TWV EVAANAKTWY BepuoTNTAC.
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MNatwvtag to koupni Next spdaviletal n KOPTEAQ KATAXWPENONG OTOLXELWV OXETIKA UE TO
AEBnTa Tou XpnoLUoToLeiTaL yLa TNV mapaywyr {eotou vepoU xprong (ZNX), onwc daivetat

oTo Ixnua 2.25.

é

Intre Basic data electricity Basic data heat Overview electricity Overview heat Payback period Summary

# Energy audit tool - m] ®

=

Assessment of the current state of the boiler for production of warm water (only non-electric)

In which conditicn is the boiler? —

Average temperature rise in the boiler [C] 0

Yearly amount of water [m®/year] 0
Compute

Required annual energy amount [kWhl:

Heat demand
Room heating
Warm water

Sum room heating and warm water

Next

Potential Savings Fuel Savings

Ixnua 2.25 : Kaptéla AéBnta mapaywyng {eotou vepou Xpronc.

2TN CUYKEKPLUEVN KAPTEAQ apxlka afloAoyeital n mapovoa Katdotaon Tou AéBnta mou
e€unnpetel TIC avaykeg ¢ emxeipnong yia eoto vepo xpnong e wdlaitepo Bapog va
Slvetal otnv etiola cuvtipnon tou. Emewtta Inteltal n péylwotn Bepuokpaocia Tou
OVOTTTUOOETAL KOTA HECW OPO OTO ECWTEPLKO TOU AEBNTA, OMWC KoL N €T OLA TOCOTNTA
vepou mou Beppaivetal. Matwvtag to koupuni Compute utoAoyiletal n cUVOALKRA ToooTNTA
BepUOTNTAC TTOU QTTOULTELTOL VLA TLG AVAYKEG TTapaywyng ZNX aAAd kat yia tn Bépuavon twv
XWPWV TNG ETXELPNONG o€ etriola Baon. Matwvtag to kouuni Next o xpriotng odnyeitat
oTNV KAPTEAX TTOU 0.PpopA TOUG KUPLOUC KOTOVOAWTEC BEPULKNG EVEPYELAC, TTIEPO ATIO TLG

OVAYKEG TwV KTplwyv, OTwe dpalvetal oto IxHua 2.26.
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¢

Intro Basic data electricity Basic data heat Owverview electricity Overview heat Payback peried Summary

# Energy audittool - =] Xob Summary

year] Energy consumption after

List of the biggest consumers. optimisation [kWh/year]

Number of consumers —

First consumer

~Heat fields:

Heat production

Nr Name Power [W] Operationtime [h/year] Utilisation factor [%]
1 - 0 0 0

Are heat losses reduced as far as possible? =

Heat distribution

Heat customers I
How far can temperature be lowered? — |k
De possibilities exist of a better regulation of temperature? = | F
District heat extraction I R
Does there exist an essential more effective technology? —1 || fuel savings [KiWh]

Additionally to that - are there other possible potential savings? [%] o

Boiler replacement

Potential savings [%]:

Assessment Consumer 1
Current energy consumption [kWh/year]
Potential savings [kWhfyear]
Energy consumption after optimisation [KiWh/year]

—

Potential Savings Fuel Savings

Ixnua 2.26 : Kaptéla katavalwtwv Bepuotntac (2).

2Tn OUYKEKPLUEVN KOPTEAQ TIponyeiTal n emtAoyn Tou aplBpol Twv BAacIKWVY KATAVOAWTWV-
neAatwv Beppotntag. Apol opLoTEL O CUYKEKPLUEVOG aplBudg akoAouBel n cupmAnpwon
TWV XOPOKTNPLOTIKWY TOU TPWTOU KOTovaAwTtr). [0 OUYKEKPLUEVA, TIPEMEL va
kataxwpnbel n woxug, o Xpovog Aesttoupyiag kat o Babuog xpnowgomoinong tou
OUYKEKPLUEVOU KaTtavoAwth. Emelta mapéxovial €pwtroelg e okomo tn Pabutepn
avdAuon tou KatavoAwth-rmeAdatn. Elbikotepa, e€etdletal €av oL OepUIKEG ATWAELEG
neplopilovtal oto PEYLOTO BaBUO KOl CUUMANPWVETAL OE TIOLO TTOCOOTO £lval ePIKTA N
pelwon Twy emunédwyv Bepuokpaociag. EmumAéov, Slepeuvatal Qv UTTAPXEL ATTOSOTIKOTEPOG
TpOmog puBULoNG TG Oepuokpacioag Kal €dv TPoodEpovtal VEOTEPEG TEXVOAOYLIEC
€€0LKOVOUNONG EVEPYELOG TIOU €ival €PKTO va edapuootolv. Télog, e€etdletal To
evbexouevo Umapéng HEBOSWV yla TEPETALPW TEPLOPLOUO TWV ATIWAELWY OgppdTnTag.
Matwvtag to Kouurni Compute umoAoyiletal To TOC0oTO TG BepudTNTAC TTOU SUVNTIKA
uropet va g€olkovounBel, kabBwg kal n katavalwon tng OepULKAG EVEPYELAC UETA TN

BeAtlotomoinon unohoylopévn oe kWh/year.

H apxkn emiloyn Tou aplOpol KatavoAwTwy-TieAatwy Beppotntog kabopllel Ta emopeva
BApata mou pmopel va EKTEAECEL O XPNOTNG. € TEPLMTTWON TIOU UTIAPXEL UOVO €VOG
KOTOVOAWTNC, TOTE OTNV Tapouoa KapteAa spdaviletal To kKouuni Save and exit pe to

matnuo Ttou ormoiou umoAoyilovtat ta Sedopéva  Katavalwong Kol  SuvnTIKAG
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e€olkovounong BepudtnTag oto Medio «KATAVOAWTEG-TIEAATEG BEPUOTNTACY. Z€ TTEPLTTTWON
TIOU O XPNOTNG OPLOEL TEPLOGOTEPOUG TOU EVOC KATAVOAWTEG, TOTE OTNV MOPOUCA KAPTEAQ
eudaviletal to kouuni Next péow to omoiou mpaypatonoLleital N LETABACN OTOV EMOUEVO

KatavaAwtr, onwg ¢aivetal oto IxAua 2.27.

i

Intro Basic data electricity Basic data heat Overview electricity Overview heat payback period Summary

|
| Summary
| # Energy sudit tool - o X Ihyyear] Energy consumption after
| Second consumer optimisation [kKWh/year]
Nr Name Power [iW] Operation time [hfyear]  Utilisation factor [%] 0
Heat fields
| 2 - o o 0
| Heat production
Are heat losses reduced s far o5 possible? =
How far can tempersture be lowered? =
Heat distribution
Do possibilities exist of a better regulation of temperature? =
2 =
| Heat custormers Does there exist an essential more effective technology?
‘ Additionally to that - are there other possible potential savings? (%] 0
| District heat extraction Potential savings [%]:
Fuel savings [KWh]
| Assessment Consumer 2
| et e N O fyear]
Boiler replacement Potential savings [kWh/year]
Energy ¢ ption after optimisation [kWh/year]
Compute
| Save and exit

Total :

Potential Savings Fuel Savings

IxAua 2.27 : KaptéAa katavalwtwyv Bepuotntag (3).

Y€ avtiotolyia pE TNV TPponyoUHEVN KOPTEAQ TTPAYLLOTOTIOLOUVTAL OL i8LloL UTIoAoYLopOL KOt
yla tov 8eltepo KatavoAwrtn-meldtn Bepudtntag. H Swadikacio emavalappavetot
avVaAOYWG UE TOV aPLOUO KATAVOAWTWY HE AVWTOTO APLOUO TOUCG TEVIE MEAATEG. TNV
KapTtéAa Tou teAeutaiou katavaAwtn epdaviletal to kouuni Save and exit pe To matnua
Tou omolou, onw¢ mpooavadépdnke, umoloyilovtal ta dedopéva KaTavAAwong Kot
duvntikig e€otkovounong Bepuotntag oto Medio «KATAVAAWTEG-TIEAATEG BEpUOTNTACY YLa

TOV EKACTOTE KOTAVOAWTH.

2.3.4.4 ZUotnuo TNAEBEPUAVONG

Matwvtag oto nedio District heat extraction sudaviletal n kaptéAa KaTAXWPELONG TWV
OTOLXELWV OXETIKA LE TNV ATIOUAKPUOHEVN aflomoinon tng BeppotnTac, Onwe pailveTal 0To

Ixnua 2.28.
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i

Intro Basic data electricity Basic data heat Owerview electricity Overview heat Payback period Summary

ummary Overview Heat:

Summary

# Energy audit tool - O X Energyc ption after
optimisation [KWh/year]

Heat fields District heat extraction

Heat production X X
Is there the possibility to extract (even more) district and/or lang-distance heat? =

Heat distribution

Which amount of heat would be available for heat extraction? [MWh/a] =i ‘

Heat customers
On which temperature level? — ‘

District heat extraction i [
Are there potential customers nearby? — ‘ ings [kKWh]

Boiler replacement Average mark

("1" means that an extraction would be useless) Compute

Total :

Potential Savings Fuel Savings

Ixnua 2.28 : KaptéAa amopakpuopévng aélomoinong Bepuotntag.

2TN OUYKEKPLUEVN KOPTEAQ eEETATETAL TO EVOEXOHEVO TiEPETAlpW Eaywyn ¢ BepuoTnTAC YL
Vv aflomoinorn ¢ o amopakpuopéva onueia. Epooov autd eival epLlKTo, MPEMEL va
SLEUKPVLOTEL N TOOOTNTA TNG BEPULKNG EVEPYELAG TIOU €lval SlaBéoiun uTtOAOYLOpEVN o€
MWh/a, kaBw¢ kot to BOepuokpaciako eminedo oto omoio PBpioketatl. TéAog, adoul
npoodloplotel To MANB0C¢ Twv TBavwy meAatwv mou Bplokovtal o vAoyn amootaon,
natwvtag To koupni Compute umoAoyiletal o BaBuog afloAdynong TNG CUYKEKPLUEVNC
Stadkaoiag. O ocuykekpluévog BaBuog maipvel TIHEG LeYAAUTEPEG TNG Hovadag, PE TNV
TR €va va xopaktnpilel tnv emévduon oe autn tn Stadikacia avwdeAn, evw 0600
HEYAAUTEPN €lvaLL N TLUN TOU TOCO TILO XPNoLun Ba pnopouoe va anofel autn nmapéupaon.
Matwvtag to kouumni Save and exit umoAoyilovtal ta dedopéva KatavaAwong Kal
duvntikng efolkovounong Bepudtntag oto medio «amMopOaKPUOUEVN aflomoinon tng

BepudTnTACY.
2.3.4.5 Avtikatdotaon — BeAtiwon A£Bnta

MNatwvtag oto nedio Boiler replacement sudaviletal n kaptéla Kataxwplong Twv
oToLXElWV OXETIKA e TN BeATiwon Twv AgBATWV TTOU XpNOLUOTIOLOUVTAL, OTIWE GALVETAL OTO

IxAua 2.29.
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[

Intro Basic data electricity Basic data heat Overview electricity Overview hest Payback period Summary

Summary Overview Heat Summary

" b Actual Bat. 191 Dot E < after
§ Energy audittool = [m} X |misation [kWhyyear]
~Heat fields
Actual heat quantity [kKWh]:
Heat production Consumed energy after optimisation of the heat distribution [kWh]:
Consumed energy after optimisation of the heat consumption [KWh]:
Heat distribution New boilers plus modification of old boilers
Existing boiler  Heat quantity [kWh] ~ Name new boiler  Annual use efficiency [%] Fuel type
Heat customers 0 0 -
o o =
District heat extraction
0 0 — || tewn1
0 0 —
Boiler replacement
0 0 —
Save and exit

Total :

Potential Savings Fuel Savings

IxNua 2.29 : Kaptéla avrikatdaotaong AéBnta.

ZTN CUYKEKPLUEVN KOPTEAQ O XPROTNG KOAELTAL VA KOTAXWPNOEL TG BEATIWOELG OTLG OTIOLEG
Uropet va mpoBel mAvw oToug uTtAPXOoVTEC AEBNTEC, KAOWG KOl TO TEXVLKA XOPOKTNPLOTIKA
TWV VEWV AeBATwV TOU evdeXoUéVWE oKEDTETAL va TomoBetroel. Apxikd, cuvoyilovrtat
KAmoleg mAnpodopieg e Baon ta otolkeia mou €xouv Ndn kataxwpnBel oto epyaleio
e€olkovounong evépyelac. Mo OUYKEKPLUEVA, QVTAWVTOC OTOLXELD OO TIPONYOULEVEG
KOPTEAEG, OUMMANPWVETAL N TPOYHUATIK TOCOTNTO OepUIKAG €EVEPYELOG TIOU
KatavaAwvetal pv and onotadnmnote napéuPacn, untohoylopévn o kWh, kabwg kat n
KatavaAwon Bepuotntog Heta and tn BeAtiotonoinon oto nedio tng Stavoung aAAd Kat
NG KATAVAAWONG VYEVIKOTEPA, €iTe OUTO €xel emuteuxBel pe avTkATtAoTtaon Tou
evepyoPBopou e€omAlopou eite pe mopeUPACEL] UE OKOMO TN MeElwon TwWV AMWAELWV
BepuodTnTaC. EMELTO O XP1OTNG KAAELTOL VO CUUITANPWOEL TOL TEXVIKA XOPAKTNPLOTIKA TWV
VEWV AeBATwv Tou Pmopel va eykataotabolv, KaBwe Kal Ta vVEA XapAKTNPLOTIKA TOU
UTIAPXOVTOC EEOTALOOU LETA ATTO BEATIWTIKEC TTAPEUPACELG. MO CUYKEKPLUEVQA, TIPETEL VA
oUUMANpwOel n moootnta TnG BepudTnTag N omoia Ba mapdyetal and Toug VEOUC N
Tpomnomnolnuévoug AéBNnTeg, untoAoylopévn o kWh, kabwg kat o BabBuog anoddoorg Ttoug.
Eniong, amatteitat n emtAoyn Tou TUTIOU TOU KOUGLOU TTIOU XPNOLUOTIOLELTAL LETQ A0 ULa
Alota pe 6Aa ta mbava ei6n (duoikd aéplo, MeTpEAaLO, UYPAEPLO, KAPPBOUVO, NAEKTPLKO

pevHa, KaUoLpo mou dev ekmépmel Slo€eidlo Tou avOpaka KaTd TV Kavaon tou, K.A.). TEAoG,
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natwvtag to kouumi Save and exit umoAoyilovtal ta Sedopéva KatavaAwong Kot

duvntikng e€otkovopnong Beppdtntag oto nedio «PBeAtiwon Twv AeBATWY».

2.3.5 YroAoyLopog xpovou andcBeong

2NV apéowg emopevn kaptéla (Zxnua 2.30) Sivetal n Sduvatdtnta otov Xprotn va

umoAoyioel Tto XpoOvo amooBeong plag TOavrg emMEVOUONC O KATOLO TOUEA TNG
enxelpnong, Aappavovtag umoyn OLKOVOUOTEXVIKA SeSopéval.
# Energy audit tool - O ®

Intro Basic data electricity Basic data heat Overview electricity Overview heat Payback period Summary

Calculation of payback period

Electricity

Area of reduction:

Costs of investment.

Running costs

=

EUR

[

% of investm. |0

Heat:

Area of reduction :

Costs of investment

Running costs

" Summary

=]

EUR

O

% of investm. 0

Running costs EUR/year Running costs EUR/year
Operating time h/year 0 Operating time h/year 0
Energy saving kWh/year equals savings Energy saving kWh/year equals savings
Credited electricity price EUR/Wh [0 Credited electricity price EUR/Wh [0
Electricity credit 1. year EUR/year |0 Electricity credit 1. year EUR/year [0
Annual credit (fixed electricity price) EUR/year Annual credit (fixed electricity price) EUR/yeasr [0
Statistic payback period years constant electricity costs Statistic payback period years 0 constant electricity costs
Electricity inflation % 0 Electricity inflation % 0
Electricity price after 10 years EUR/KWh [0 Electricity price after 10 years EUR/KWh [0
Average electricity costs for 10 years EUR/KWh Average electricity costs for 10 years EUR/kWh
Electricity credit 10 years with inflation EUR/year Electricity credit 10 years with inflation EUR/year
Annual credit (electricity price with inflation)  EUR/year Annual credit (electricity price with inflation)  EUR/year

l:l constant costs with inflation I:l constant costs with inflation

Statistic payback period years Statistic payback period years

Change in cost additicnally : with funding Change in cost additionally : with funding

% of investm. |0 % of investm. 0

Subsidies Subsidies

EUR 0 EUR 0
Investment with funding EUR ] Investment with funding EUR ]
. with average electricity R with average electricity
Sttt payback perod e Seaiic payback perod | —

costs and inflation costs and inflation

Compute ‘ Show graph ‘ Compute | Show graph

Ixnua 2.30 : KaptéAa umtoAoyLlopou xpovou amocBeong.

H ouykekpLpévn kaptela xwpiletal os SUO PEPN, €K TOV OMOLWV TO APLOTEPO aPopd TOUC
TOUELG OOV KOTOVOAWVETAL NAEKTPLKA EVEPYELA, evw To Ol adopd TOUG TOUELG OOV
TapAyetal kot Katavalwvetal Beppotnta. Ocov adopd TNV NAEKTPLKN EVEPYEL, QPXLIKA
TPEMEL va eTUAEYEL O €EELOIKEUUEVOC TOUEQC OTOV OTIOLO TIPOKELTOL VA TIpayLaTonoLn0et
KATIOLa TPOTIOTIOLNON HE OKOTIO TNV ££0LKOVOUNON eVEPYELOG Kal Ba efetaotel o Xpovog
anooBeong autig tng emévduong. Omwcg akplPwg kal ota Sdedopéva KaTtavaAwong
NAEKTPLKAG EVEPYELAC €TOL KOL OTNV Ttapouca KoptéAa mpoodépetal n duvatdtnta
Slepelivnong tou Xpovou amooPeong pog mbaving enévduonc os oxtw SLodpopeTIKOUG

TOUELG, OMWG 0 PWTLOPOC, TO CUOTNUA TIETILECUEVOU O€PA, O EEAEPLOUOC, OL aVTALEG, TO
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ocloTNUa HeETAdoong Kivnong, To cuotnua YPuéng Kat KALLATIOHOU, To cuotnua BEpuavong
HE NAEKTPLKEC AVTLOTACELG KOL N KOTOVAAWON NAEKTPLKAG EVEPYELAC VLA TIG OVAYKECG TWV
vpadeiwv kat ¢ Stoiknong. Adou emileyel o eMBUUNTOC TOUEAC, ATIALTELTAL TO TTOGO TNG
EMEVOUONG KAl TL TTOOOOTO TWV TpeEXOUEVWY e€06wv amoteAel autd to mooo. Emiong,
TPEMEL VoL KaTaXwpnOel 0 £TAOLOG XpOVOC Asttoupyiag urtohoylopévocg os h/year, n TLun g
NAEKTPLKAG EVEPYELAG TNV OTLYUNA TNG EMEVOUONG, KABWG KAL TO TOCOOTO TOU MANBWPLOUOU
NG TIUNAC TNG NAEKTPLKAG EVEPYELAC LE BAon KAmolo PoBAENTIKO povteNo. Emunpoobeta,
e€etaletal To evdeXOUEVO elpeonG Xpnuatodotnong, n omoia umopel va kaAUYEL
OMOKANPO N MEPOC TWV OUVOAIKWV €£€08wvV. TNV TepiMTwon TOU YIvEL Xpnon
XPNHOTOS0TNONG TPETEL VA YVWOTONOLNBEL OO0 TTOCOOTO TNG CUVOALKAG €MEVOUONG
KoAUTITeETaL amo Sdavellopeva kepahata. Epooov cupmAnpwBouv ta anapaitnta nedia,
TIATWVTAG TO apLoTtePO Kouuni Compute, urtoAoyiletal n evépyeta ou Ba e€okovounOet
OTNV TIEPUMTWON TNG CUYKEKPLUEVNC emévOuong, KOBwG Kol To KOOTOG TNG NAEKTPLKAG
EVEPYELOG YLO U0 TMEPUTTWOELG. ZTNV TPWTN MEPLIMTWON N TLUA TNG NAEKTPLKAG EVEPYELOG
Bewpeltal otabepn kol e BAon auth yivetal n ektipnon tou xpovou amodoPeong Tng
enévduonc. H deltepn nepimtwon Aappavel untoyn tov mTANBwPLoUO Kal MpoPAEMEL TNV
T Tou nAektplopol ot Pabog Sekaetiag, pe BAcn TNV omola EKTLLATAL O XPOVOC
anooBeong. Emumpdobeta, otnv mepintwon xpnpatodotnong Aappavetal unmoyn Kot o
TANBWPLOPOG OTNV TLUA TNG NAEKTPLKNG EVEPYELAG Kal €V TEAEL uTOAOYIlETAL O XPOVOC

anoéoBeong.

Y€ QVTLOTOLY(Ol LE TOV TOMEQ TNG NAEKTPLKI G EVEPYELAC, OTOV TOUEQ TNG OEPUOTNTOG TIPOEXEL
N €MAOYI) TOU TOMEQ TNG TTAPAYWYNG KAl KATavaAwong BepULKAG EVEPYELAG oToV omoio Ba
SiepeuvnBel o xpovoc amooPeong piag mbavag emévduonc. Mo OCUYKEKPLUEVO,
npoodEpetal N duvatotnTa €MIAOYNE TWV TOUEWV TIOU CUUMANPWONKav otnv KaptéAa
“Overview heat”, 6nw¢ oL KatavaAwTEG-TteAATEG BepuoTnTAG, N B€pUavan TWV KTNPLwy, N
napaywyn ZNX, ol anwAeleg KATA TNV apaywyrn BepuoTNTAC KOL Ol AMWAELEG KATA TN
Slavopun TnG. AKPLBWE OMWG Kall 0TOV TIPONYOUUEVO TOUEQ, adoU eoTlaoTel To evdladépov
oe éva efeldikeupévo nedio NG BePULKAG EVEPYELAC KAl CUUTANPWOOUV TO OLKOVOULKA
dedopéva, natwvrag, to dekl autn tn dopd, kouuni Compute umoloyiletal n moooTnTA
NG eVEPYELOC TOU €ival edIlkTO va e€olkovounBel kal ylvetal ekTiunon tou XpoOvou
anooPfeonG TNG OUYKEKPLUEVNG TOPEUPBACNG Yyl TIG TEPUTTWOELS UMAPENG N N
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TANBWPLOPOU OTNV TLU TNG NAEKTPLKAG EVEPYELOG KAl ANPYNG xpnuatodotnong yla kaAudn

MEPOUG N yLa TO 6UVOAO TNG eMévduong.
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KEDAAAIO 3

NAPAAEITMA EQAPMOTIHZ TOY AOTIZMIKOY

3.1 EmuBewpnon kKAASwV KatavaAwong NAEKTPLKAG EVEPYELAG

Onwc dalvetal kot oto IxNua 5 mapandvw, o Xpnotng otnv kaptéAa «Overview electricity»
€XEL TN SuVATOTNTA KATAXWPNONG OTOLXELWV KATAVAAWGCNG NAEKTPLKNG EVEPYELOG OE OKTW
Sdladopetikoug Topelg. 2tov Mivaka 1, oToV Omoilo MAPOUCLACTNKAV N KOTAVAAWGN TNG
NAEKTPLKAG EVEPYELAC KOL TO OVTIOTOLXO KOOTOG yla €vav KATavOAwTR pEong Tdong, N
ULOTAPEVN CUVOALKN NAEKTPLKNA LOXUC TOU €EOTTALOMOU TTOU Xpnotpomoleital eivat 348 kW
KoL eTLUEPLlETAL EVOEIKTIKA OTOUG £EELOIKEUMEVOUC TOUELC TNG EMLXElpNONC OMw¢ daivetal

oto IxAua 3.1.

OVERVIEW ELECTRICITY

A/C and cooling
plants Ventilation

Electrical heating Pumps

Compressed air

Drives

Lighting

Ixnua 3.1: Katavoun nAektpikou doptiou.

3.1.1 Qwtopdg

Mo ouykekplpéva, otnv koptéha «Lighting» amavtwvtol opxkd oL €PWTNOELS TIOU
adopouv TV afloAdynon g UTIAPXOUCAC KATAOTOONG TOU CGUOTAUATOC GWTILOUOU TWV
gykatootacewv. H mpwtn epwtnon efetalel €dv 0 GWTLOMOC EVEPYOTOLEITAL KOl
amnevepyomnoleital cuUdwva pe tn NTnon. Ot Baveg anavinoels eivat «Yes», «Partially»

kot «No» Kal emAéyetal n anavnon Partially, 6nwg ¢aivetat oto Ixnua 29.
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7 Energy audit tool

i

Is the lighting switched on/off dependent on demand?
Is daylight being used? Yes
Can different areas be switched on/off separately?

Is energy efficient lighting being used?

Are the lightings being equiped with reflectors?

Al

Ixnua 3.2: Kaptéla pwtiopou - Epwtnon 1.

TNV enopevn epwtnon e€etaletol €av yivete eKUETAAEUGON TOU NALOKOU PwTOC Kal oL
anavtnoelg eivat «All», «Most», «Medium», «Hardly» kat «None», amd TIG omoieg

erAéyetal to Medium, onwc ¢aivetal oto IxAua 3.3.

i Energy audit tool
Is the lighting switched on/off dependent on demand? Partially —
Is daylight being used?
Can different areas be switched on/off separately?

Is energy efficient lighting being used?

Are the lightings being equiped with reflectors?
Power [W]

Ixnua 3.3: Kaptéda ¢wtiopou - Epwtnon 2.

H emopevn epwtnon adopd tn duvatotnTa eEAEYXoU ToU GWTLOUOU OE EMUEPOUC
TUAMATO KL XWPOUG TNG ETIXElpnoNG. AvtioTtolya, oL amavtioeLlg eivat «All», « Most»,
«Medium», «Hardly» kot «None», amo tic omoieg emAéyetal to Medium, Onwc ¢alvetat

oto Ixnua 3.4.

# Energy audit tool

Is the lighting switched on/off dependent on demand? Partially ~—
Is daylight being used? Medium — —

Can different areas be switched on/off separately?
Is energy efficient lighting being used?

Are the lightings being equiped with reflectors?
Power [W]

Ixnua 3.4: Kaptéla pwtiopou - Epwtnon 3.

H tétaptn epwtnon adopad TG AAUTEC OLKOVOULEG Kal OL TILOAVEC amavTroEeLg elval «Yes»

kat «No», aro TG onoieg emAéyetal To Yes, Onwg dpaivetal oto Ixnua 32.
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@ Energy audit tool

Is the lighting switched on/off dependent on demand? Partially ——

:

Is daylight being used? —

= | =
2 | &
£ ||
3 3

Can different areas be switched on/off separately? —

Is energy efficient lighting being used?

L

Are the lightings being equiped with reflectors? =

=
o

Power W1 Act

Ixnua 3.5: Kaptéda dwtiopou - Epwtnon 4.

Ztnv MERMTn gpwtnon Slepeuvdtal n Umopén AVAKAQOTAPWY OTOUG EYKATECTNUEVOUG
Aapmtpeg kat ot eivat «All», «Most», «Medium», «Hardly» kot «None», ano Tig omnoieg

emAéyetal to Medium, onwc ¢aivetal oto Ixnua 33.

@ Energy audit tool
Is the lighting switched on/off dependent on demand? Partially ——
Is daylight being used? Medium —

Can different areas be switched on/off separately? Medium — —

Ay

Is energy efficient lighting being used? Yes —

Are the lightings being equiped with reflectors?

)

All | Power [W] A
Maost

Fill the table : Hardly
Mone

EEIEE
ololalo

Ixnua 3.5: Kaptéla ¢wtiopou - Epwtnon 5.

MEeTA TNV QMAVINON TWV EPWTINCEWV, KOTOXWPOUVTAL TO OTolXela KatavaAwonc. H
NAEKTPLKN EVEPYELA TIOU XPNOLUOTIOLELTAL YLA TG AVAYKEG pwTLopoU Aoyiletal wg to 10%
NG OUVOALKNAG evépyelag, dnAadn to avtiotowxo nAektplkd ¢optio eival 34,8 kW. H
KaTavaAwon Tou ¢wTlopol xwpiletal oe SUo PéPN, HUE TO MPWTO va adopd To PWTIOUO
TwV UTIA{BPLWVY XWPWV YLa OKTW WPEG KABE NUEPQ TOU XPOVOU Kal amoteAel To 20% Tng
KaTavaAwong, evw to uttoAouto 80% TnG KATavAAwoNnG KAAUTITEL TIC AVAYKEG PWTLOUOU
TWV ECWTEPLKWV XWPWV, OTtou He dedopévn 12wpn Bapdla Kal EEALPOUUEVWY TWV apPYLWV
Ol OUVOAIKEC WPEC XPNong tou dwtlopoL eival 2800 wpeg o éva £ToC. ITo Ixnua 3.6

daivetol o EMPEPLOPOC TNE NAEKTPLKAG EVEPYELAG VLA TIG AVAYKES GWTLOUOU.

62

Institutional Repository - Library & Information Centre - University of Thessaly
24/04/2024 22:28:32 EEST - 18.222.167.58



YrnaiBptot

it 0
DwTopog Xwpot (20%)
34,8 kW ,
Ecwtepikol
xwpol (80%)

IxNua 3.6: Katavopr nAEKTPLKAG EVEPYELOG VLA TI AVAYKEG GWTLOMOU.

ZUpdwWVa LE TO TTAPATIAVW O TIVAKOG TOU TIPOYPAMUATOG CUUITANPWVETAL OTtwG daiveTal

oTOo ZXAMa 3.7 MopaAKATW.

Mame Power [W] Actual power[W] Pieces Operating hours [h/year] Electricity [kWh/year]
Qutdoor lighting 6960 6960 2920 20323.2
Interior lighting 27340 27840
Fill the table: 0 0

olalala| ==

] 0
0 0
0 0

Save and exit|
Ixnua 3.7: KaptéAa dwtiopou — MNivakag

Me 1o mAtnua TOUu KOouuToU Press umoloyilovtal oL oUVOALKEG KIAOPBaTwpeG Tou
KOTOVOAWVOVTAL yla TIG QVAYKEC Tou ¢GWTLOHOU KoL UE TO Kouumi Save and exit
amoBnkelovTal Ta oTolXela TTou Kataxwpenonkav kat urtoAoyiletal o Babuoc atloAdynong

yla ToV TOPED TOU GWTLOHOU, O OTIOLOC OTNV MIPOKELUEVN TtEPITTTWOoN lval 3.
3.1.2 Nemecpévog aEpag

AkoAouBel n KOPTEAQ TOU TIETILECUEVOU AEPQ, OTIOU KATAXWPOUVTOL HEYEDN OXETIKA UE
TOUG CUUTTLECTEG TIOU XpNoLpomolouvTal. H nAeKTPLKN EVEPYELA TTOU KATAVOAWVETOL OO
TOUC OUUTILEOTEG avTloTtolxel oto 11,33% tnG oUVOALKAG evépyelag, SnAadn To avtiotolo
NAEKTPIKO doptio eival 40kW. MO CUYKEKPLUEVA, O CUUTLECTHAG OTABOEPNAG TOXUTNTOG
Bpioketal umd doptio oto 79% TOU GUVOALKOU XPOVOU AELTOUPYLOG TOU KAl OTO UTTOAOUTO
21% tou xpovou Bploketal otn ¢aon Pppevapiopatog. ZTo mapASELyLa XpnoLLomoL|Onke
OUMTTLEOTAC LoxVocg 55 hp (~41 kW), pe Suvatotnta petadopd dykou 162 m3/hkat mieon

Aettoupyiag 12bar. Ito IxAua 3.8 paivovral Ta XapaKTNPLOTIKA TOU £V AOYW CUUTILEDTH).
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# Energy audittool

List of fixed speed compressors

Load & idling
Compressor  operation time [h/year] Power [KW] Time [h/year] Power [kKWW] Delivery volume [m”3/min]  Pressure level [bar]
i 28 i 27 1
0 0

Main compressor  [2212
0

oo oo
I
co|o|ooly
co|o|oolk

0 0
0 0
0 0
0 0

Idling towards total
Time ratio Consumption ratio  Possible Potential savings (%) Specific delivery energy [kWh/m*3]  Energy [kWh]
0.21 0.21 20.99 0.320 11480

compute

Ixnua 3.8: Ytolyela cupmieotr) otabeprg TaxUTNTOG.

Matwvtag to Kouurni Compute UTIOAOYLOTNKAV AETITOMEPT OTOLXELD VLA TOV CUUTTLECTN KalL
TNV KOTOvAAwon nNAEKTPIKAG €vépyelag. EmMelta pmopouv va yivouv avtiotolxol
UTTOAOYLOMOL KOl YLOL CUUTILEDTH) METABANTAC TAXUTNTACO OMolog Wtopel va PeTadEpEL OE

nAfRpn doption dyko 3,7 m3/min.

Matwvtag to koupni Next page e€etdletal MepeTAipw N KOATAOTACN TOU CUOTHLOTOC
TETULEOUEVOU agpa. ELOIKOTEPO, OXETIKA UE TNV TTWON TIEONC TIOU TapaTnpEeital,
oUUMANPwONKe n Tieon otov cupmieotr, dnAadn 12 bar, kaBwc kal n mieon mou GTAvel

OTOV TEALKO KaTtavaAwTth, onw¢ paivetal oto Ixrua 3.9.

# Energy audit tool - [m] X

What is the average pressure level at the compressors [bar] |12

What is the required pressure level of the end consumers [bar] |11.4

Theoratically possible pressure drop 0.5 compute

Ixnua 3.9: OswpnTKA MTwWon mieong.

JTO OUYKEKPLUEVO TOPASELYHA N BEWPNTIKI TTWON TieoN 0To CUCTNA TOU TIETILEGUEVOU

aépa umoAoyiletal oto 0,5 bar kot KupailveTal o€ emTpenTA enineda.

AkoAouBouUv €L epwTNOELG TTOU £XOUV OKOTO TNV MARPN afloAdynon Tou CUCTIUATOC
TETILEOUEVOU a€pa. H mpwtn epwtnon e€etalel Tn ouxvoTnTa EAEYXOU Yyl SLOPPOEC KOl OL
Tbaveg amavtnoelg sival «Every month», «Half year», «Annually», «Infrequently» kot

«Never», amno tig onoieg emAéyetal to Annually, 6nwg paivetal oto Ixnua 3.10.
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i Energy audit tool

What is the average pressure level at the compressors [bar] |12
What is the required pressure level of the end consumers [bar] |11.

Theoratically possible pressure drop

Are leakages being searched?
Can you hear leakages?

Control of the compressors

Is the air compression system switched off when it is not used (night, weekend)?

compute

-

Every month
Half year

Infrequently

Never

Ixnua 3.10: KaptéAa cuumnieotn - Epwtnon 1.

H Seltepn epwtnon efetalel o€ TL Babuo yivovtal avTANTITEC UTIAPXOUOEC SLOPPOEG UE

Bdon tnv évtacn Tou fXoU ToU AUTEG tpokaAoUv. OL amavtioelg eivat «Not at all», «Only

quiet», «Absolutely», «Often and clear» kat «Constant hiss», kat emiAéyetal to Often and

clear, 6nwg daivetat oto Ixnua 3.11.

a Energy audit tool

What is the average pressure level at the compressors [bar] |12
What is the required pressure level of the end consumers [bar] [11.9

Theoratically possible pressure drop

Are leakages being searched?
Can you hear leakages?

Control of the compressors

Is the air compression system switched off when it is not used (night, weekend)?

How old i the air compression system?

compute

Annually  —
J
Mot at all

Only quiet
Absolutely

Often and clear

Constant hiss

Ixnua 3.11: Kaptéla cupumieotn - Epwtnon 2.

H emduevn epwtnon adopd Tov TPOMOo EAEYXOU TOU CUMIILECTH KoL OL TIOAVEC ETUAOYEC

elvat «Overall», «Cascade control» kot «Regulation of rotation», amo tig omolec emiAéyetal

1o cascade control, 6onwg daivetal oto ZxAua 3.12.

Institutional Repository - Library & Information Centre - University of Thessaly
24/04/2024 22:28:32 EEST - 18.222.167.58

65



# Energy audittoal - O X
What is the average pressure level at the compressors [bar] |12
‘What is the required pressure level of the end consumers [bar] |11.5
Theoratically possible pressure drop 0.5 compute

Are leakages being searched? Annually —

Can you hear leakages? Mten and clear—!

Control of the compressars —]

Is the air compression system switched off when it is not used (night, weekend)? Overall
How old is the air compression system? e

IxAua 3.12: KaptéAa cupumnieotn - Epwtnon 3.

H tétaptn epwtnon e€etdlel €dv 10 oUOTNUO TOU TIETILECUEVOU AEPQ ATEVEPYOTIOLELTOL
otav 6¢g yivetal xpron, OnMweg Katd tn dldpKela TnG vuxtag Kot ta ZafBatokvplaka. Ot
TuOaveg amavtnoslg eivat «Yes», «Partially» kat «No», amd TG omoieg emAéyetal To

partially, onwg ¢aivetal oto Ixnua 3.13.

# Energy audit tool - m] X

‘What is the average pressure level at the compressors [bar] |12
What is the required pressure level of the end consumers [bar] [11.9

Theoratically possible pressure drop 0.5 compute

Are leakages being searched? Annually —
Can you hear leakages? Jften and clear—

Control of the compressors ascade contro—!

I b

Is the air compression system switched off when it is not used (night, weekend)?

How old is the air compression system? Yes

Have consumers of compressed air been checked for alternatives (e.g. electrical drives)? No

Ixnua 3.13: Kaptéla cupumieotn - Epwtnon 4.

H méumtn epwtnon e€etalel TNV nALkia Tou cupmieotn pe mbaveg emhoyeg «0-4 yearsy,
«4-8 years», «8-12 vyears», «12-16 years» kot «older than 16 years», Omou otn
OUYKEKPLUEVN TEPIMTWON O CUMTILEOTAG EVTIAOOCETAL OTNV Katnyopia 4-8 years, OMwg

daivetal oto ZxAua 3.14.
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# Energy audit tool - O x

What is the average pressure level at the compressors [bar] |12

What is the required pressure level of the end consumers [bar] |11.3

Theoratically possible pressure drop .5 compute

Are leakages being searched? Annually  —

Can you hear leakages? Jften and clear—!

Control of the compressars ascade contro—!

Is the air compression system switched off when it is not used (night, weekend)? Partially ——i
How old is the air compression system? —

Have consumers of compressed air been checked for alternatives (e.g. electrical drives)? 0-4 years

8-12 years

12-16 years
Additional info w older than 16 years

Ixnua 3.14: Kaptéa cuumnieotn - Epwtnon 5.

Jtnv teleutaia epwtnon Slepeuvatal n UMApPEn €VOAAOKTIKWY TPOMWV TAPAYWYNG
TIETILECUEVOU aépa (TL.X. ME NAEKTPLKOUC 06nyoug) Kal ol emloyég eival «All», «Most»,

«Medium», «Hardly» kot «None». EmiAéyetal To most, onwg ¢paivetal oto Ixnua 3.15.

Chi ¢ Energy audittool o g Mark

What is the average pressure level ot the compressors [bar] |12

What is the required pressure level of the end consumers [bar] | 11.9

| | Theoratically possible pressure drop 05 compute

Are leakages being searched? Annually  —
Can you hear leakages? Yften and clear—i

Control of the compressors ascade contro—!

Is the air compression system switched off when it is not used (night, weekend)? Partially —!
Houw old is the air compression system? 4-Byears —

Have consumers of compressed air been checked for alternatives (e.g. electrical drives)?

Additional info . Medium
Save and exit
Hardly

None

LR b

Ixnua 3.15: Kaptéla cupurmieotn - Epwtnon 6.

Me tO mATNMO TOU KOupmou Save and exit amoBnkevovtal ta otoleia Tou
Kataxwpndnkav kat urtoAoyiletal o BabBuog a€loAdynonc yLa ToV TOUEN TOU TIETILECUEVOU

0€pa, O OTOLOC OTNV TIPOKELUEVN TepimTwon eival 2,68.
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3.1.3 E€aeplopog

AKOAOUBEL N KAPTEAQ TOU CUOTAHOTOC €€OEPLOMOU, OTIOU KATAXWPOUVTOL TO TEXVLKA
XOPOAKTNPLOTIKA TWV OVEULOTAPWY TIOU XPNOoLUomolouvtal. Mo OUYKEKPLUEVA, OTO
OUYKEKPLUEVO TIOPASELYUO TO TIOCOOTO KATAVAAWONG NAEKTPLKNAG €EVEPYELAC TOU
e€aeplopol eivat 11,33%, SnAadn n ocuvoAlkn LoXUE TwV aveplotnpwy sivat 40 kW. Qg
Xpovog Aettoupylog Aoyiletal n 12wpn Bapdia, mou OMwWE Kal MOPAMAVW LOOSUVAUEL UE
2800 wpeg TOV XPOVOo. Baolkd otolyeio mou mpémnel va kataxwpnOel amoteAel o TpoOmog
KaBoplopoU TNG PONG Tou aépa PECO OTOU cUOTNHA €E0EPLOPOU HE TUOAVEG ETAOYEG
«None», «Frequency converter», «Rotation speed control» kat «Throttle», ané T onoleg
eMAEXONKe To throttle. H 1oxU¢ Twv aveplotipwy enpepiletal oto HeyaAUTEPO TTOCOOTO
(35 kW) otoug KUPLOUG QVEULOTAPEG KOl OE ULIKPOTEPO TOo00TO (5 kW) og pikpoteEpoug
QVEULOTAPEG. TNV TEPLUMTTWON TWV HLKPWVY OVEULOTAPWY amatteltal emumAéov o Babuog
andédoonc toug pe emhoyeg «Very efficient», «Efficient», «Medium», «Inefficient» kat
«Very inefficient», amd tig omoleg emAéyetal o medium. 2to Ixnua 3.16 daivovral

QVOAUTLKA T oTOLXELQ TTOU CUUTMANPWONKaAV.

§ Energy audit toal - O X

Engines with big influence
List of fans
Fan Nominal power [kW] Number Operation time [h/year]  Actual power [kW] Af Energy [kWh/year] Regulation of air flow

Main fan 35 1 2300 335 0 0 —

0 0 0 0 0 0 None
Frequency converter
0 0 0 0 0 0 Rotation speed control

Sum of small fans |5 1 2800 5 0 0 Medium —

Ixnua 3.16: Kaptéha cuotripatog e€oeplopol - TEXVLIKA XOPOAKTNPLOTIKA.

MeTA TN CUUMANPWON TWV TEXVIKWG XOPOAKTNPLOTIKWY TWV OVEULOTAPWV aKoAouBsl
£PWTNON OXETIKA UE TN SLOOTAOLOAOYNON TWV CWANVWOEWY TOU CUOTHUATOC €0 EPLOUOU
pue Tubavég amavinoelg «Optimal», «Good», «Ok», «Bad» kat «Very bad», amod Tig
emléyetal to ok. Epooov aflohoynBel to pEyeOog TwWV CWANVWOEWY, TTOTWVTOC TO KOUUTTL
Compute umoloyilovtat o Adyog oxUOG KABE aVeEULOTAPA KAl N KATAVOALOKOUEVN

evépyela, onwe daivetal oto Ixnua 3.17.
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§ Energy audit toal - O x

Engines with big influence
List of fans
Fan MNominal power [kKW] MNumber Operation time [h/year]  Actual power [kW] Af Energy [kWh/year] Regulation of air flow

Main fan 35 1 2800 35 1.0 98000.0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

0 0 0 0

Surn of small fans |3 1 2800 5 ] 14000.0 Medium
Total : 40.0 2.0 112000.0
How are the pipes dimentioned? Ok -

Compute

Save and Exit|
Ixnua 3.17: KaptéAa cuotiuatog e€aeplopol - AloteAéopatal.

Me TO mATNUA TOU KouumwoU Save and exit amoBnkevovtal Ta OTOLKElQ TOU
Kataxwpndnkav kat umtoAoyiletal o Babuog afloAdynong yla ToV TOUEQ TOU CUCTAATOG

e€aeplopoV, 0 Omolog OTNV TMPOKELUEVN TiepimTwon ivat 2,33.
3.1.4 AvtAieg

AkolouBel n KapTtéAa TOU OUCTAUOTOC OVTALWY, ONMOU KOATOXWPOUVIAL TO TEXVIKA
XOPOKTNPLOTIKA TOU avTtANTIkoU e§OTALGHOU Tou Xpnotporoleital. Mo cUyKEKPLUEVA, OTO
OUYKEKPLUEVO TIAPASELYA TO TTOCOOTO KATAVAAWONG NAEKTPLKNG EVEPYELAG TWV OVTALWVY
elvat 11,33%, 6nAadnn n ouvoAwkn wxU¢ tou efomAlopol eivat 40 kW. Q¢ xpovog
Aettoupyiag Aoyiletatl n 12wpn Bapdia, Tou OMwWCE Kol tapandavw ooduvapet pe 2800 wpeg
TOV XPOVO. 2T CUYKEKPLUEVN KAPTEAQ, TIEPQ OO TA TEXVIKA XOPAKTNPLOTIKA TWV OVTALWY,
TPEMEL va KABOopLOTEL KAl 0 TPOTOG €AEYXOU TNG PONG TOU QPO EVIOG TWV OVIALWVY UE
Tubaveg emthoyég «None», «Frequency converter», «Throttle» kat «Bypass», oo Tig onoieg

emAéyetal to throttle, onwg dpaivetal oto Ixnua 3.18.
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§ Energy audit taal — m] X
Engines with big influence
List of pumps
Pump Mominal power [kW] Mumber Operation time [h/year]  Actual power [kW] Af Energy [kWh/year] Regulation of air flow
40 1 2800 4 0 0 —]
] ] ] ] 0 0 None i

Frequency converer |

= = |
0 0 0 0 0 0 Bypess )

Ixnua 3.18: KaptéAa avtAlwy - ZTolxela KatavaAwaong .

Y& avTloToLYlOl UE TOUG QVEULOTHPEC TOU CUOTNUATOG E€AEPLOMOU, OL AVTALEG UMmOpoUV o€

XWpPLoToUV o€ SU0 OUASEC, HEYAANG KO ULKPNG LoXUOC UE OUVOALKN LoV ta 40 kW.

META TN CUMMARPWON TWV TEXVIKWG XOPAKTNPLOTIKWY TwV avtAlwv akoAouBel epwtnon
OXETIKA HE TN SLa0TACLOAOYNON TWV CWANVWOEWY TOU CUOTAUOTOC QVIALWY HE TILOAVEG
anavtnoelg «Optimal», «Good», «Ok», «Bad» kat «Very bad», ano T emhéyetal to ok.
Eddoov afloloynBel to péyeBoC Twv CWANVWOEwWV, TATwvta¢ To kKouuni Compute
umoAoyilovtal o Adyog Loxuog KABe avrtAlag Kal n KOTOVOALOKOUEVN EVEPYELD, OTIWG

daivetal oto Ixnua 3.19.

¥ Energy audi toat - o 4
Engines with big influence
List of pumps
Pumg Herninal power k) Humber Operation time [Wyear]  Actual power kW] A Energy [kKWh/year] Fegulation of au flow

1 2800 35 Theitle

Sum of small pumps |5 1 0 i 3 Medium
Tatal

Flow are the pipes dimentioned? ok
Compute

Save and eit

Ixnua 3.19: Kaptéha avtAlwy - AtoteAéopata.

Me TO mATNUO TOU Koupmou Save and exit amoBnkelovtal ta otolela Tou
Kataxwpnbnkav kat umtoAoyiletal o Babuog afloAdynaong yLa Tov TOUEQ TOU CUOTHOTOG

OVTALWYV, O OTIOLOG OTNV MPOKELUEVN TTEPITTTWON Elval 3.
3.1.5 20otnua petadoong kivnong

AkoAouBel n KopTEAQ TOU OUOTAMATOG 08AYNONG, ONMOU KATOXWPEOUVTOL TO TEXVLKA

XOPAKTNPLOTIKA TWV 06NYWV IOV XPNOLLOTIOLOUVTAL. L0 CUYKEKPLUEVA, OTO CUYKEKPLLEVO
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TAPASELYUA TO TTOCOOTO KATAVAAWONG NAEKTPLKNAG EVEPYELOG TwV odnywv eivatl 11,33%,
dnAadn n ocuvoAikn Loxug tou e€omAlopo eivat 40 kW. Q¢ xpovog Asttoupyiag Aoyiletal n
12wpn Bapdla, mou OmMwe Kot mapamavw tooduvapel pe 2800 wpeg Tov XpoOvo. ITn
OUYKEKPLUEVN KAPTEAQ, TEPA ATIO TOL TEXVIKA XOPOAKTNPLOTIKA TwV odnywv, TIPEMEL va
KaBoploTel Kal o TpOmog PeTAdoong TNG KIvnong LECW OUTWV TWV 0dNywv PE TLOavEC
erhoyEg «Directy, «Flat belt», «V-belt», «Bevel -/Track gear» kat «Worn gear». 1o mopov
napadelypa n kivnon petadidetal Katd To ALOU pEow ypavallwv Aofotdunong Kal To
UTTOAOUTTO HLOO HEOW eMiMeSwVY LHAVTWY Kivnong. 2to Ixnua 3.20 paivovral avaAluTika ta

OTOLXELO TTOU GUUTIANPWONKAV.

# Energy audit tool - [m} *

Metors with big influence
List of drives

Drive Mominal power [kKW] MNumber Operation time [h/year]  Actual power [KW] 3 Energy [kWh/year] Power transmission
20 1 2800 20 0 0 Bevel-/Track gear ~ —
20 1 2800 20 0 0 —
0 0 0 0 0 0 Direct l:
| Fatbet |
0 0 0 0 0 0 V-belt —
) ) a ) 5 5 Bevel-/Track gear |

‘Worn gear
S, |
n n n n

Ixnua 3.20: Kaptéa cuotipatog petadoong kivnong - TEXVIKA XOPAKTNPLOTIKA.

AvTtioTolya pmopel va yivel avadopd o€ €MIPUEPOUC CUOTAMOTO HETAdOONG Kivnong Ue
XOUNAN LoxL wote va aflohoynBel oe BABOG 0 CUYKEKPLUEVOC TOUENC. ITNV TIEPIMTWON TWV
HIKpwv odnywv amatteital emumAéov o Babuog amodoong toug He emhoyeg «Very
efficient», «Efficient», «Medium», «Inefficient» kat «Very inefficient», 6nwg daivetal oto

Ixnua 3.21.

Compute

Ca——

Ixnua 3.21: Kaptéa cvotipatog petadoong kivnong - Zuotnua odrynong UIKPAG LoV oG.
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Edboov ocuumAnpwBoulv OAa ta amopaitnta OTOlXElR, ME TO TATNUA TOU KOUWTILOU
Compute umoloyilovtal o Aoyoc oxUo¢ KABe ouoTHHATOG UETAdOONG Kivnong Kol n

KOTOVOALOKOUEVN EVEPYELQ, OTIWC PALVETAL OTO I 3.22.

# Energy audit taol - O x
Motors with big influence
List of drives

Drive MNominal power [KW] Number Operation time [h/year]  Actual power [kW] Af Energy [kWh/iyear] Power transmission

20 1 2800 20 1.0 Bevel-/Track gear -

20 1 2800 2 1.0 56000.0 Flat belt —

Sum of small drives |0 0 0 0 0 0 -
Total : 40.0 2.0 112000.0

Compute

Save and exit |

Ixnua 3.22: Kaptéla cuothiuatoc petadoong kivnong - AmoteAéoparal.

Me TO mATNUA TOU KouumwoU Save and exit amoBnkevovtal Ta OTOLKElQ TIOU
Kataxwpnbnkav kat umtoAoyiletal o Babuog afloAdynong yLa Tov TOUEQ TOU CUOTHATOG

HETAd0o0oNG Kivnong, o omolog otnv MPoKeLUEVN Tiepinmtwon elvat 1,66.
3.1.6 KApatiopog kat Yoén

AkoAouBeil n KapTEAQ TOU KALLATIOMOU, OTIOU KATOXWPOUVTAL TA TEXVLKA XOPOKTNPLOTIKA
TWV KALLOTLOTIKWY HOVAS WYV TIOU XPNOLUOTIOLOUVTAL. M0 CUYKEKPLUEVA, OTO CUYKEKPLUEVO
TOPASELYUA TO TTOCOOTO KATAVAAWONG NAEKTPLKAG EVEPYELAC TWV KALLOTIOTIKWV givort 11%,
dnAadn n cuvoAikn LoxU¢ tou e€omALlopoU eival 38,5kW. Qg xpovog Aettoupyiag Aoyiletatl
n 12wpn Bapdia, mou O6nw¢ Kal mapandavw Looduvapel pe 2800 wpeg Tov XpOvo. TN
OUYKEKPLUEVN KAPTEAQ, TTEPA ATIO TOL TEXVIKA XAPAKTNPLOTIKA TWV KALLATIOTIKWY, TIPETEL
va KoBopLoTel Kot 0 TPOMOC PETAS0ONG TNE KIVNONG OTO E0WTEPLKO TNG PUKTLKAG povadag
pe mbavec emdoyEg «Directy, «Flat belt» kat «V-belt», anod tic onoieg emiléyetal to direct,

onw¢ daivetal oto Ixnua 3.23.
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i Energy audit tool - O *

List of A/Cs and cooling plants

Air conditioning MNorminal power [kW] Operation time [h/year]  Actual power [KW] Energy [kWh/year] Drive type Age
85 2800 EEE | 0 — | —
0 0 0 0 = —
Flat belt
0 0 0 0 V-belt —! | —

Ixnua 3.23: KoaptéAa KALLATIOTIKWY HOVASWYV - TEXVLKA XAPOKTNPLOTLKA.

H emdpevn emloyn adopd tnv nAkia Tou e€omAlopoU Kal ot mBavec emAoyEG ival «0-4
years», «4-8 years», «8-12 years», «12-16 years» kot «older than 16 years», ano TiG onoieg

eTUAEyeTalL To 4-8 years, onw¢ paivetal oto IxHua 3.24.

§ Energy audit tool — [m] x
qy
List of &/Cs and cooling plants
Air conditicning MNominal power [kW] Operation time [hfyear]  Actual power [KW] Energy [KWh/year] Drive type Age
385 2800 ELE | 0 Direct — | —
0 ] 0 0 = 0-4 years
- -
0 0 0 0 —! 8-12 years
0 0 0 = - 12-16 years
d older than 16 years

Ixnua 3.24: KoptéAa KALLATIOTIKWY povadwv - HAwia e€omAlopou.

Enetta, matwvrtag to Koupmi Compute umoloyiletal n OUVOALKN KOTAVOALOKOUEVN
EVEPYELO ATIO TIC KALLOTIOTIKEC Hovades. Adou mpaypoatonolndel o ev AOyw UTOAOYLOUOG
okoAouBoUv TPEL €epwTAOEL afloAdynong TNG UMAPXOUCOG KOTAOTAONG TWwV
KALLOTIOTIKWY povadwy. H mpwtn gpwtnon efetalel tn ouxvotnta kaboplopou Tou
EOWTEPLKOU Kal EWTEPLKOV PEPOUG TWV EVOANAKTWY BepudtnTag He MIBAVEG amaviAoELg
«Yes», «Sometimes» kot «No», amo TIC omoleg eMAEYETAL TO sometimes, OnMwc ¢aivetal

oto Ixnua 3.25.

¥ Trengy sudit toct o *

Lint of A/Cs and cooling plants
e [ew] O b [hfymar]| [ew) Enevy [k yens] Dive bype

ge
ms 2800 £t | Direct =i 2B years =

L] o

@ o

Total: Compute |

o the wviade and the cxtside of the beat exchangers cleaned requinly?

Vet
b the hest recovered? oo |
Ne =

Ixnua 3.25: KaptéAa KALLATIoTIKWV povadwv —Epwtnon 1.
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H Oeltepn epwtnon Olepeuvd €AGv TPAYUATONOLEITOL OvAKTNON BepudtNTAC OTIC
KALLOTIOTIKEG LOVASEG Kal oL TBavEG amavtnoelg ival «Yes», «Partially» kat «No», ano

TIG omolec emAéyetal To partially, 6nwg dalvetal oto IxAua 3.26.

# Energy sudit tool — O X
List of A/Cs and cooling plants

Air conditioning  Nominal power [KW] Operation time [h/year]  Actual power [kW] Energy [KWh/year] Drive type Age
38.5 2800 38, i 107800.0 Direct — ‘ 4-8years =
o o o = ‘ =
0 0 0 — ‘ =
0 0 0 = ‘ =
0 0 0 — ‘ =
0 0 0 = ‘ =
0 0 0 — ‘ =
0 0 0 = =
0 0 0 — ‘ =
0 0 0 — ‘ =

Total : 385 107200.0 Compute
Are the inside and the outside of the heat exchangers cleaned regularly? Sometimes —
Is the heat recovered? =

Yes

Are the temperature levels and the operating point optimised? Partially =
No

Ixnua 3.26: KaptéAa KALLATIOTIKWY povadwy - Epwtnon 2.

H teAeutaia epwtnon e€etalel eav to enimedo {nToupevng Beppokpaciag £xel pubuLoTel
pe BEATIOTO onueio pe mIBaveg amavtioelg «Yes» kal «No», amnod T Omoleg eMAEYETAL TO

yes, onw¢ daivetal oto Ixnua 3.27.

# Energy sudit tocd o x
Lt of &/Cs and cooling plants
Aar corndticning  Nominal power (K] Operatran time [/yeas]  Actual power [k] Energy [Wihyear] Diive type Age
| 35 2000 W5 7800, Direct —| LByears =
a o Q - | —
0 0 o _4] =
a 5 a — | =
2 o 2 o
Q a - | —
2 o 2 .|
o ] & | =]
2 ¢ ] d
2 3

Total 5 % Compute |
et il amd the wotside of the hrat exchangess cleaned segulscly? Sometimes =
I the heat recoverce? Partially o
EZE additional infa
Mo
o .-.-.-J

Ixnua 3.27: KoptéAa KALLATIoTIKWVY povadwy - Epwtnon 3.
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Me tO mATNMO TOU KOuprmou Save and exit amoBnkevovtalL ta otolela Tou
KataxwpnOnkav kat urtodoyiletal o Babuog aloAoynaonc yLa TOV TOUEQ TWV KALLATIOTIKWVY

HoVASwV, 0 OTOoLOC OTNV MPOKELUEVN TIEpiMTwon gival 2.
3.1.7 ©€puavon e NAEKTPLKEC AVTLOTACELS

AkoAouBEel n KaptéAa TG BEppavong e NAEKTPLKEG AVILOTACELG OTIOU KATAXWPOUVTOL Ta
TEXVIKA XOPOKTNPLOTIKA TwV NAEKTPLKWY OVTLOTACEWV TIOU Xpnolpomotlovvtal. Mo
OUYKEKPLUEVO, OTO OUYKEKPLUEVO TOAPASELYUO TO TIOOOOTO KATAVOAWGONCG NAEKTPLKAG
EVEPYELAG TWV QVTLOTACEWV €lval 6%, SnAadn n cuvoAikn LoxUg tou e€omAlopou eivat 20
kW. Q¢ xpovog Aettoupyiag Aoyiletal n 12wpn Bapdla, TMOU OMWE KAl TOPOTAVW
toobuvapel pe 2800 wpeg TOov XpOvo. BEPBala 0 OUYKeEKPLUEVOCG TPOMOC BEpuavong
XPNOLLOTIOLELTAL TOUG XELUEPLVOUG UNVEC, CUVETIWG O XPOVOC Asttoupyiag eival 700 wpec.
2TN GUYKEKPLUEVN KOPTEAQ, TIEPQ ATIO TOL TEXVLIKA XOPOKTNPLOTIKA TWV AVILOTACEWV, TIPETEL
va kaBoplotel kat n mbavotnta UTapéng eVAAAOKTIKWY TPOTIwV BEpuavong Le TBAvVES
emloyeg «Yes», «Quite sure», «Medium», «Rather not», kot «No», amo TIG omoleg

emAéyetal to medium, onwg daivetal oto Ixnua 3.28.

# Energy audit tool - ] X

List of electrical heat producers

Name Mominal power [KW] MNumber Operation time [h/year]  Actual power [KW] Af Energy [kWh/year] Are there reasonable alternatives’
20 1 7od 20

|

0 0 0 0 0 0 Yes
Quite sure

Rather not
No

INAN

Ixnua 3.28: Kaptéha B€ppavonc Pe NAEKTPLKEG AVTLOTAOELC - TEXVLKA XOPOAKTNPLOTLKA.

Me to matnua Tou Koupniot Compute uTTOAOYIZETAL N KATAVAALOKOWEVN EVEPYELD ATIO TLG
NAEKTPLKEG OVTLOTAOELS. TEAOG, LE TO TATNA TOU KOUUTILOU Save and exit amoBnkevovtatl
TO oTOLXELO TTOU KaTaxwpninkav kat urtoAoyiletal o Babuog afloAdynong yLo Tov TopE

NG B€pUavong UE NAEKTPLKEG AVTLOTACELG, O OTIOLOG OTNV MPOKELUEVN TiEpiMTwon lval 3.

3.1.8 lpagdeia kat Stoiknon

H teAeutaia koptéAa avadepeTal oOTtnV KATAVOAWON EVEPYELAG Yl TG OVAYKEG

NAEKTPOSOTNONG TWV NAEKTPOVIKWY UTIOAOYLOTWY KOL TWV UTIOAOUMWVY NAEKTPOVIKWV
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OUOKEUWV Ttou Bplokovtal ota ypadeia. Na tn CUYKEKPLUEVN Xprion amatteitaLl to 9% tng
OUVOALKNG KOTOVOALOKOUEVNC eVEpyeLag, SnAadn To poptio mou npenel va KaAupOel sival
34 kW. Qg xpovog Asttoupyiag Aoyiletal n 12wpn Bapdia, mou OMwE Kol TopATavw
tooduvapel pe 2800 wpeg tov Xpovo. AdoU cupmAnpwOel 0 aplBUOC TWV CUCKEUWV TIOU
xpnotpornotwouvtal kot matnBel to kouuni Compute umoloyiletal n KATAVAALOKOUEVN

NAEKTPLKN EVEPYELA, OTIWG daiveTal oto ZxAua 3.29.

# Energy audit tool - m] *
dumber of PC-workstations (incl. printer and copier) 224
Average operation time per year [h] 2800
Estimated annual energy amount [kWh] 94920.0 Compute
Are the devices switched off? -
Do you use flat screens? —

Save and exit |

Ixnua 3.29: Kaptéha NAeKTpovikoU eEOTMALOUOU - KOTOVOALOKOUEVN EVEPYELQL.

AkolouBouv 6U0 epwtnoelg mou Ba kabopicouv 1O Pabud e€folkovounong Tou
OUYKEKPLUEVOU TOpEA. H mpwtn e€eTAlel €AV 0 NAEKTPOVLIKOG EEOTTALOUOG ATIEVEPYOTIOLELTALL
otav 6¢ ylvetal xprion autoU Kal oL TiBaveg emhoyEg eivat «Yes», «Partially» kat «Noy,
Qo TIG omoieg eTuAéyetal To partially. H SeUtepn epwtnon dlepeuvad edv xpnaotpomnotlouvral
emninedeg 000veg, oL omoleg elvat Alyotepo evepyoBOPEG 0 OXEON UE TLG CUMPBATLKEG KOl Ol
anavtnoelg eivat «More than 80%», «Between 60 and 79%», «Between 40 and 59%»,
«Between 20 and 39%» kot «Below 20%» amo Tig onoieg enAéyetal To between 60 and

79%, onwg daivetal oto Zxnua 3.30.

—  Energy audit toal - m] b
2.
Mumber of PC-workstations (incl. printer and copier) 220 B
gr3 E
o
i Average operation time per year [h] 2800 F
Estimated annual energy amount [kKWh] 94920.0 Compute
Are the devices switched off? Partially —
Do you use flat screens? —
Save and exit | More than 80%
Between 60 and 79%

Between 40 and 59%
Between 20 and 39%
Below 20%

IxAua 3.30: Kaptéda nAektpovikou e€omALlopoU - Epwtroelg afloAdynonc.
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TéAoOG, Ye TO MATNUO TOU KOoupmioUu Save and exit amoBnkevovtal ta oOTOLKElQ TTOU
Katoxwpndnkav kat urtoAoyiletat o BabBuoc afloAdynong yla Tov TOPEN TOU NAEKTPOVIKOU
e€omALOOU TTOU XPNOLUOTOoLELTAL OTa YpadELa, 0 OTIoi0g OTNV MPOKELUEVN TIEPLTTWON €lval

2,25.

3.1.9 Zupnepaopata EVEPYELAKNG EMBEWPNONG — NAEKTPLKN EVEPYELQ

AdoU cupmAnpwBolv Ta TEXVIKA XOPAKINPELOTIKA TOU €EOTALOMOU KOL Ta OTOLXElQ
KOTOVOAWONG NAEKTPLKAG €VEpyelag o KABe Topéa, O TivaKAC TNG KAPTEAOG
Overviewelectricity mepllappavet to Babuo e€olkovounong NAEKTPLKAG EVEPYELAG KOL TNV
TIOOOTNTAG EVEPYELAG TIOU KATAVAAWVETAL OTNV Tapovoa Kataotacn. Me to matnua tou
kouurmou Show graph mpokUmtouv &U0 IxAUATA TIOU UTOSEIKVUOUV TOUG TILO
EVEPYOBOPOUG TOMEIC KOL TNV  QvayKaloTNTa TpaypaTonoinong mnopepfacewv
e€olkovounong evépyelag. 2to xnua 3.31, to omolo £ival To MPWTO IXH O TTOU TIPOKUTITEL,
anelkovileTal n kateuBuvon TMpog tnv omola TpENeL va otpadel to evdladépov tng

ETXElPNONG yLa TN Pelwaon TNG KATAVAAWONG NAEKTPLKNG EVEPYELAC.

Demand for_OPt\mwsation
Ventilation

Compressed air

Drives

AJCs and cooling administration

Electrical heat

Ixnua 3.31: Avaykolotnta €0LKOVOUNGCNG EVEPYELAG.

MO0 CUYKEKPLUEVA, TO CUYKEKPLUEVO ZXNUA TUTIOU pavtap TepAapBavel toug Babuoug
alohoynong kabe touéa, oL omoiol Omwg €xel avadepBel UmopolV va MAPOUV TLUEG
HMEYAAUTEPEC TOUG EVOC KAl 000 HEYOAUTEPOC €lval 0 BaBuog Tooo peyaAUTEPO €lval TO
neplbwplo PeATiwoONG TOU €KACTOTE TOUEN OXETIKA HE TNV KATAVOAWGON NAEKTPLKNG

EVEPYELOG. 2TO TaPOV Ttapadelypa dpaivetol mwe To ouoTnUa €0EPLOUOU KOL TO GUCTNUA
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petadoong kivnong, audotepa €xouv PBabud afloAodynong 1,66, Ppiokovtal o KOAN

KOTAOTOON KoL Elval PKpO To meplBwplo BeATIWTIKWY mapepfacewy. Enelta, to cvotnua

KALLOTIOHOU, To OIKTUO TETLECUEVOU aépa KABwWG KoL O TOMEAC TOU NAEKTPOVIKOU

efomAlopol Twv ypadeiwv Bplokovtal oe ptplo enimedo, o Babuog afloAdynong sival

Kovtd oto U0, omote mpoteivetal N ANPn HETPpwWY €€0LKOVOUNONG EVEPYELAC OE OUTOUG

TOUG TOUELG. TEAOG, TO EVOLADEPOV OTPEPETAL OTOUC TOUELG TOU GWTLOUOU, TOU CUCTHHATOC

QVTALWV KoL TNG B€ppavong Pe NAEKTPLKEG AVTILOTACELG, KABWC o€ aUTOUC MapATNPELTAL O

uPnAotepog PBabuog afloAdynong Kal OCUYKEKPLUEVA Tpla. e oUTOUC TOUG TOMELS

TLPOPBAAAEL EMUTAKTLKA N AVAYKN EVPECNC TPOTWV £EOLKOVOUNGCNC EVEPYELAG. TN CUVEXELQ

daivetal cuvomTika n afloAoynon Twv EMUEPOUC TOHEWV (Zxnua 3.32).

KaAn
KOTAoTO0N

¢ HAeKTPOVIKOG
e€omALlopuog ypadeiwv

MéetpLa
KaTAoTO0N

(Ca

( , ( , N , )
e E€aeplopog o KALLOATIONOG e QwTLopOG
e Metadoon kivnong e MemlecUEVOC AEPQG ® AVTAleg

* Qépuavon Pe
NAEKTPLKEC AVTLOTAOELG

Kakn

Kataotaon

X

Ixnua 3.32: AELOAOYNGN TOHEWY KATOVAAWGCNG NAEKTPLKAG EVEPYELAG.

To &eltepo Ixnua mou spdaviletal otnv kaptéAa Overview electricity mapouaolalel 1o

pepiSlo tne evépyelag mou pmopei va e€otkovopunBet os kaBe Topéa Kal paivetal oto IxNua

3.33 rtou akoAouPBEL.
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Saving Potentials

B light

. Compressed air
mmm \Eentilation
mm Purnps

mm [Drives

B A/Cs and cooling plants
W Electrical heat

B Offices/administration

Ixnua 3.33: MoodtnTta NAEKTPLKNG EVEPYELAC TTOU EE0LKOVOELTOL AVA TOUEQL.

3.2 EruBswpnon kKAAdwv napaywyng kat katavalwong Oeppotntog

Onwcg daivetal oto Ixua 17 mapandvw, o XpHotng otnv Kaptéha Heat overview €xeL t
SuvatotnTa KATAXWENoNG OTOLXELWV KAaTAavAAwaonG BEPULKAG EVEPYELOG KOL ATWAELWY OF
TEVTE ETUPEPOUG TOMEIG TNG Mapaywync. Ztov MNivaka 2, oTov Omoilo MapPoUCLACTNKAV N
KATavaAwon TNG BepUIKAG EVEPYELAC KAL TO QVIIOTOLXO KOOTOG TOU KAUGIHOU, Kol
OUYKEKPLUEVO TOU GUGCLKOU aepiou, N ubLloTApEVN CUVOALKN BeppLKA LOXUG TOU EEOTTALOLIOU

TIOU XpnoLuomoLeital eivatl 348 kW.
3.2.1 Napaywyn Beppotntag

Mo ouykekpluéva, otnv Kaptéha «Heat production» kataxwpouvtal £€ELOIKEUUEVES
TIANPODOPLEG OXETLIKA E TNV KATAVAALOKOUEVN EVEPYELX OTO CUOTNUO KAUOTHPA-AEBNTA,
KaBwg kol otolxela mou adopolv TNV evepyelaky amodoon tou €€OMALOUOU KAl TNV
naAalotnTa tou. Onwg daivetal oto IxNua 3.34, 0TO CUYKEKPLUEVO TTAPASELYUA N LOXUG
Tou e€omAlopou eival 348 kW kat yla cUVOALKO €Tralo xpovo Asttoupyiag 2800 wpeg ou
avtiotolyouv o 12wpn Bapdla, e€alpoVUEVWY TWV CaBBATOKUPLOKWY KoL TWV OPYLWV
katavaAlwvovtal 974400 k\oBatwpeC. Emiong cupmAnpwVETaAL N EVEPYELAKN amodoon Tou
g€omAlopou, n omola eivat 85%. TéAog, 6oov adopd TNV MAAALOTNTA TOU €EOMALOUOU OL
emAoyEq lval «less than 5 years», «less than 10 years», «less than 15 years», «less than
20 years» kot «20 years or older», ano ti¢ onoieg enAéyetal toless than 10 years.

79

Institutional Repository - Library & Information Centre - University of Thessaly
24/04/2024 22:28:32 EEST - 18.222.167.58



7 Energy audit tool

Heat production
Heating/Steam boilers

Mame Power [KW] Fueal type Amount of fuel [KWh]  Annual use efficiency [%] Age [years]

Main boiler 343 Natural gas —1 /974400 a5 less than 10y, —
0 —i o 0 less than 5 y.
less than 10 y.
0 — |0 0 less than 15y,
0 e 0 less than 20 y.

20 y. or older

L

L

N

n ||n n

Ixnua 3.34: Kaptéa mapaywyns Beppotntag - TEXVIKA XOUPAKTNPELOTIKA EEOTALOUOU.

AKOAOUBEL TO TOPEQC TNV AVAKTNONG BEpUOTNTAC KATA TNV Iapaywyn, omou efetaletal n
UDLOTAPEVN TTOCOTNTA TIOU AVOKTATAL KABwC Kal n mbavr evowuATwaon eMmpocBetng
noootntag. Onwc dailvetatl oto Ixnua 3.35, mMPEMeL va CUUMANPWOEL n mMoocoTnTa NG
BepudTnTAC MOV AVAKTATOL 6N KAl N TocdTNTA TTou Suvatal va avoaktnBel, kabwg kat n

Bepuokpacia otnv onola autr Bploketad.

¢ Energy audit tool

Heat production
Heating/Steam boilers

Mame Power [kW] Fueal type Amount of fuel [kWh]  Annual use efficiency [%] Age [years]
Main boiler 348 Matural gas —1 /974400 85 less than 10y. —
- 0 —iljo 0 =i
0 = i} 0 —
0 =0 ] 0 —
0 — o 0 —
Total 348.0 974400.0

Heat recovery

Name Annual quantity [kWh] Temperature level Current situation Possible customers for additional heat recovery
Existing recovery 100000 120 Implemented —
Passible recoven)| 100000 120 t implemented but possibrt
0 0 Implemented |
Not implemented but possible
0 0 =
0 0 —

Ixnua 3.35: Kaptéda mapaywyng Beppotntac - Avaktnon Beppotnroc.

Eddoov cupmAnpwBouv ol mpoavadepBeioeg mAnpodopleg pe TO MATAA TOU KOUUTTLOU
Compute untoAoyilovtal n mocoTNTA TNG BEPUOTNTAC TOU TAPAYETOL, AAAA KOlL ) TTOCOTNTA
BepuoTNTAC MOV avaktatal Nén kot autr mou duvatal va avaktnBel otn dldpKkela evog

£TOUG, OTWG daivetal Kal oto IxAua 3.36.
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# Energy audit tool — O X

Heat production

Heating/Steam boilers

Mame Power [KW] Fueal type Amount of fuel [KWh]  Annual use efficiency [%] Age [years] Produced heat ameunt [kKWF
Main boiler 348 Natural gas —i /974400 85 less than 10 y. — 828240.0
- 0 —i|o 0 — 0.0
0 — |0 0 —
0 —i o 0 —
0 —i|jo 0 —
Total 348.0 974400.0 828240.0

Heat recovery

Name Annual quantity [kWh] Temperature level Current situation Possible customers for additional heat recovery
Existing recovery 100000 120 Implemented =]
Possible recovery 100000 120 timplemented but possibic!
0 0 -
0 0 —
0 0 —
Energy spent at present [kWh/year] 100000 e
Potential [kWh/year] 100000.0

Ixnua 3.36: Kaptéa mapaywyng Beppotntac - AloteAéopota.

‘Emetta akoAouBoUV TPELG EPWTNOELG TTOU amookomoUv otn Babutepn afloAdynon tou
efomAlopol mapaywyng Bepuotntag. H mpwtn e€etalel €dv oto oUOTNUA KAUOTHPO-
AéBnTa xpnolpomoleltal n tTexvoAoyila TG CUMMUKVWONG, N omoia cUUPBAAEL oTnv avénon
¢ anmodoong tou e€omAlopoU. OL anavtnoslg eivat «Yes», «No» kot «Partially», amo tig

ormoleg emAéyetal to partially, onwg paivetal oto IxAua 3.37.

Do the heating systems have a condensing boiler technology? Partially — |

Is process heat being recovered? Yes =]

Mo

Is the temperature level already lowered as far as possible? Partially !

Save and exit |

Ixnua 3.37: Kaptéa napaywyng Bepuodtntag - Epwtnon 1.

H &eltepn epwtnon Slepeuva o€ TL BaBUO TPAyUATOMOLETAL AVAKTNON TNG BepudTnTOC
KQTA TNV Tapaywyn Kat ot mbavég amavtnoelg ival «Totally», «Most», «Mediumy,
«Little», «No» kat «Not relevant», amo ti¢ onoleg emiAéyetal to medium, onwc paivetal

oTo Xxnua 3.38.
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Do the heating systems have a condensing boiler technology? Partially — |

Is process heat being recovered? Medium — |

Is the temperature level already lowered as far as possible? Totally —
Most

Little E
Mo

Mot relevant

Ixnua 3.38: KaptéAa napaywyng Bepuotntag - Epwtnon 2.

H tpltn epwtnon efetalel os TL BaBUo €xouv ehattwOel Ta enineda Beppokpaociag, EVtog
TWV EMLTPEMTWV 0piwv, KAl oL amavtioelg sival «Optimal», «Most of it», «Medium», «Low»

Kot «No», oo TL¢ omoieg emAéyetal to medium, onwg daivetat oto Ixnua 3.39.

Do the heating systemns have a condensing boiler technology? Partially — |
Is process heat being recovered? Medium — |
Is the ternperature level already lowered as far as possible? Medium - |
Optimal
Most of it exit

Low
MNo

|
Ixnua 3.39: Kaptéa napaywyng Bepuodtntac - Epwtnon 3.

TéNog, epooov €xouv kataxwpnBel ta anapaitnta Sedopéva, MATWVTAG TO KOUUTL Save
and exit umoAoyiletal KoL KOTOXWPELTOL OTO Tivaka TNG KApTEAAC «overview heat» n
KOTQVOALOKOUEVN TOCOTNTA OEPUIKNG  EVEPYELAG TPV KoL HETA TN SuvnTikn

BeAtioTomoinon Tou Topéa apaywyng Bepuotntag.
3.2.2 Awavopn tng Beppotntag

Itnv kaptéha «Heat distribution» kataxwpoluvtal mAnpodopleg OXETIKEG He TO SiKTUO
Slavoung tng BepuoTNTAC UE OKOTIO TWV UTIOAOYLOUO TwV Bepulkwy anmwAswwv. H mpwtn
epwtnon e€etalel eav oL CWANVWOEL IOV PBplokovtal evtog tou AsBntootaciou eival
HOVWUEVEC Kal oL TiOavEC amavtioslc sivat «All», « Most of it», «<Some», «Hardly any» kat

«No», amno ¢ onoieg emAéyetat To most of it, onwc ¢paivetat oto ZxAua 3.40.
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# Energy audit tool — a x

Heat distribution

Are all heatpipes in the boiling houses isolated? — |
All
Are the heatpipes between boiling house and consumer isolated? —
Some
Hardly any
Can heater circuits, which are not used, be switched off? Mo — |

Ixnua 3.40: Kaptéha Stavoung Bepudtntac - Epwtnon 1.

H 6eltepn epwtnon adopd tn LOVWON TWV CWANVWOEWV TIOU GUVSE0UV TO AefNTOCTAGLO
LE TO TEALKO onUelo KatavaAwong Tng Bepuikng evépyetag. OL mBavEG amavinoeLg eival
«All», «Most of it», «Some», «Hardly any» kat «No», and Tiq onoieg emAéyetat 1o most of

it, omwc paivetal oto IxAua 3.41.

# Energy audit toal - O X

Heat distribution

Are all heatpipes in the boiling houses isolated? Most of it — ‘
Are the heatpipes between boiling house and consumer isolated? — ‘
All
Can heater circuits, which are not used, be switched off? m —
Some
Hardly any
Mumber of heater circuits, which can be regulated separately Mo

Ixnua 3.41: Koptéla Stavoung Bepuotntag - Epwtnon 2.

H tpltn epwtnon dlepeuva tn SuVATOTNTA ATIEVEPYOTIOINONG TWV KUKAWUATWY SLAVOUNG
BepudTNTAC TTOU SEV XPNOLUOTIOLOUVTAL UE OKOTIO TOV TEPLOPLOUO TWV OEPULKWV ATIWAELWV.
OL miBavég amavtnoelg eival «All», «Most of it», «<Some», «Hardly any» kat «No», ano tig

omoleg emiAéyetal To most of it, onwg daivetal oto Ixnua 3.42.
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# Energy audit tool - O *

Are all heatpipes in the boiling houses isolated? Most of it — |
Are the heatpipes between boiling house and consumer isolated? Most of it — |
Can heater circuits, which are not used, be switched off? — |
All
MNumber of heater circuits, which can be regulated separately m

Compared to heat production: How big is the grid of heatpipes?

Heat distribution

Some
Hardly any
Mo

Ixnua 3.42: Kaptéla Stavoung Bepuotntag - Epwtnon 3.

H emouevn epwtnon o

voxetilel To peyebog Tou Slktuou cWANVWOoEwWV yla tn Slavoun tng

BEPULKNG EVEPYELOG UE TOV OYKO TNG MOPAYOUEVNC BEpUOTNTAC Kol Ol TIOAVEC ETUAOYEG

elvaw «Very small», «Small», «Medium», «Tall» kat «Very tall», ano tiq onoieg emAéyetal

1o medium, onwg ¢aivetal oto Zxnua 3.43.

# Energy audit tool — O X

Heat distribution

Are all heatpipes in the boiling houses isolated? Mest of it —
Are the heatpipes between boiling house and consumer isolated? Most of it —
Can heater circuits, which are not used, be switched off? Most of it —

Murmber of heater circuits, which can be regulated separately

Compared to heat production: How big is the grid of heatpipes? —

Very small
Annual potential savings: Small kWh
Related to the total actually demanded energy amount: W %
Tall

Very tall

Is there a regulation for the circulated heat? -
€.g. pumps with rotation speed control

IxAua 3.43: Kaptéha Stavoung Bepudtntag - Epwtnon 4.

H méumntn epwtnon e

taleL TNV UTapén Statdaéewv pUBULONCE TNG TAXUTNTAC TOU LECOU TTOU

HETADEPEL TN BEPUOTNTA EVTOC TWV CWANVWOEWV (yLa apadelypa évag KukAodopntng

petapAntwy otpodwv). OL Baveég amavtioelg sivat «Ally, «Most of ity, «Some», «Hardly

any» kat «No», amnod Ti¢ onoieg emAéyetal To most of it, onwc ¢paivetal oto IxAua 3.44.

84

Institutional Repository - Library & Information Centre - University of Thessaly

24/04/2024 22:28:32 EEST - 18.222.167.58



Is there a regulation for the circulated heat?

€.g. pumps with rotation speed control

All

How does the regulation for the heating system work?
Some

Hardly any

Compute No
Additional info
Save and exit

Ixnua 3.44: Kaptéha dtavoung Bepudtntac - Epwtnon 5.

H tehevtaia epwtnon efetalel TNV QMOTEAECUATIKOTATO TOU OUOTHUATOC TWV
KUkAodopntwv Kat oL Baveg anavtnoelg eival «Very good», «Good», «Medium», «Bad»

kat «Not at all», amnd T onoieg emiAéyetal to good, onwg daivetal oto ZxNua 3.45.

How does the regulation for the heating system work? — |

Very good

Compute
Additional info

Save and exit| LA
Bad

Mot at all

Ixnua 3.45: Kaptéha Stavoung Bepudtntac - Epwtnon 6.

AdoU amavtnBolv OAeC ol epwTNOELG, MOTWVTAC To Koupni Compute umoloyiletal n
nocotnta Beppotntag oe kWhmou duvntikd umopel va e§okovounBel vAomowwvtag
BeAtwwoelg oto cuotnua Stavoung Bepuotntag. TEAOG, matwvTac To Kouuri Save and exit
urmoloyiletal Kol KaTaywpeltar oto mivaka Tng KoptéAag «overview heat» n
KOTOVOALOKOUEVN TOOOTNTA OgpULKAG  EVEPYELOG TPV KOL META TN SuvnTkn

BeAtiotomoinon tou Topéa Slavoung BepULKNC EVEPYELOC.

3.2.3 NeAdteg — katavaAwTég OeppotnTag

H enopevn kaptéla pe Titho «Heat customers» Slaxwpilel TNV KatavaAwon BepuotnTag
oe 800 Topelc. O MPWTOC QAVILOTOLXEL OTNV KATAVOAWON HECW TWV OMWAELWV TOU
ouUBALVOUV OTA KTNPLO TWV EYKATAOTACEWY, AAAA Kal T BeppdTnTa MOV amatteital yla
Bépuavon Twv xwpwv Kot (EoTo vepd xpnong kat o SeUTePOG cuumepAapPAvEL TOUG
HEYOAUTEPOUC KATOVAAWTEG BeppuotnTag. H mpwtn KaptéAa mou eudaviletal e€eTalel TIg
OMWAELEG BepUOTNTAC TWV KTNPLWV KOl OPXLKA QTALTEITAL N CUMMARPWON Tou €idoug
XPNong tou xwpou mou efetaletal. Ot mBavég emloyEg eival «Production», «Office»,
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«Workshop» kal «Storage». 1o CUYKEKPLUEVO TTAPASELYUA Ol EYKOTOOTAOELS BewprOnke
oTL KataAapBavouv éva opBoywvio otkomedo 500mx 500m, oto omoio to 5% elval 0 xwpog
omou oteyalovral ta ypadeia, evw 0 UTOAOUTOC XWPOC EMLUEPL(ETAL LOOTIOOA OTOUG

XWPOUG Mapaywyns, epyaoctnpiwv kat anobnkwv, onwg daivetal otov Mivaka 3.1.

Mivakacg 3.1: Katavoun Xwpwv eyKataotaonc.

Erudaveia ypadeiwv 12500,00m?
Erupaverla xwpwv napoywyng 79167,00m?
Emudpaveia xwpwv epyactnpiwv 79167,00m?
Erudaveila ywpwv anodnkeuong 79167,00m?

AkoAoUBw¢ amapaitnta givatl N cupMARPwWaon TS NALKLOG Tou KABe KTnpilou pe TBAVEC
emloyEg «after 2005», «after 1995», «after 1975», «after 1970» kat «after 1960», amo tig

ormoleg emAéyetal to after 1995 yla 6Aoug Toug XwWPoug, onwg dpaivetal oto Ixnua 3.46.

# Energy audit toal - O %

Are buildings considered? Yes —

MName Type of use Year of construction Energy parameter [kWh/m*2] Area Internal loads [kWh] Sum kWh
‘ 0 12500 0

L

Production Production - | after 1995

Office Office — | after 1995 — ‘ 0 79167 0
\Workshop Workshop — | after 1995 — ‘ 0 79167 0
Storage Storage — | after 1995 — ‘ 0 79167 0
= after 2005 = 0 0 0
o

— after 1975 —

after 1970

after 1960 0 ‘

Energy consumption for the room heating
Compute

Share in electrical heat sunnbe TeWh n

Ixnua 3.46: Kaptéha katavalwong Bepuotntag - XapaKtnpLloTka Ktnplwv.

To enopevo nedio mou MPEMEL va cUUMANPwOel adopd Ta EcWTEPLKA BepUIKA dopTia TToU
UTIAPXOUV HECO OTOUC XWPOUG Ta omoia eival ol (dlol oL gpyaldpevol KaBwe Kol Ta
pHnxovnuata mou urmapxouv. Mo avoAuTika, ta Bepulkd ¢poptia mou Kataxwpndnkav

daivovrtal oto Ixnua 3.47.
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# Energy audit tool

Avre buildings considered? Yes —

Name Type of use Year of construction

Production Production = ‘ after 1995 =i
Office Office =i ‘ after 1985 = |
Workshop Workshop = ‘ after 1995 = |
Storage Storage — ‘ after 1995 — |
=] =]

Energy consumption for the room heating [KiWh]

Share in electrical heat supply [KWh]

Ixnua 3.47: Kaptéa katavalwong Bepuotntag — Ecwtepikd Bepuika doprtia.

Edboov £xouv oupmAnpwBetl

Encrgy parameter [KWh/m 2]

12500

79167

79167

79167

Area Internal loads [kWh] Sum kWh
750 0

250
600
400
0

0

Compute

To amnapaitnta  nedla, maATWvVTOgC TO

KOU prtl

ComputeurtoAoyiletal n moooTNTA TNEG EVEPYELAG TTOU amalteltal ywa tTn B€puavon twy

Xwpwv. AKkoAouBoUV §U0 EpWTACELC YLO TNV TTEPETALPW AVAAUOH TOU TOUEN TWV BEPULKWV

anwAewwv. H mpwtn adopd tnv UMapén emkabicewv otV eMGAVELD TWV EVAANAKTWV

Bepuotntag pe mbaveg amavtioelg «All», «Most of ity, «<Some», «Hardly any» kot «No»,

QO TIC OTIOLEG ETAEYETOL TO SOMe, OMwWCE paiveTal oto Ixnua 3.48.

Are there deposits or scales on the heat exchanger surfaces?

e.g. clean heat exchangers

Is heat delivery adjusted to heat demand?

e.g. regulation, possibilities for controlling, etc.

]

Some

All
Maost of it

Hardly any

No

Ixnua 3.48: Kaptéha katavaAwong Bepuotntag - Epwtnon 1.

H Seutepn epwtnon e€etdlel edv n Stavoun tng Beppotntag Aappavel uvmoyn kot

eAéyxetal pe Baon tn IAtnon ue mbavég amavinoelg «All», «Most of ity, «<Some», «Hardly

any» kat «No», aro T onoleg emAéyetal To most of it, onmw¢ paivetal oto IxAua 3.49.

Are there deposits or scales on the heat exchanger surfaces?

e.g. clean heat exchangers

Is heat delivery adjusted to heat demand?

e.g. regulation, possibilities for controlling, etc.

Some —
Q

Al

Some
Hardly any
No

-

Ixnua 3.49: Kaptéha katavaAwong Bepuotntag - Epwtnon 2.
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AdoU amavinBouv ot SUo epwtnoelg, matwvtag To koupni Next epdaviletal n kaptéAa
Tou adpopd TNV KATavalwaon BePULKAG EVEPYELAG YL TNV tapaywyr (EoTou vepoUl Xprong.
Apxika e€etaletal n mapoloa Katdotacn tou AéBnta pe mBaveg emhoyEg «Optimaly,
«Good», «Medium», «Bad» kat «Very bad», and tig onoieg emAéyetal 1o good, OnMwg

daivetat oto 2xnua 3.50.

# Energy audit teol - o X

Assessment of the current state of the boiler for production of warm water (only non-electric)

In which condition is the boiler? =
Optimal |
Average temperature fise in the boiler ['C]
Medium l

Vearly amount of water [m*/year] Bad
Wyt Compute

Required annual energy amount [KWh]:

Ixnua 3.50: Kaptéha mapaywyng ZNX.

AKoAoUBWC CUUMANPWVETAL N HECN BEpUOKpOOia TTOU AVAMTUCOETOL 0TO AEBNTA, KABWC
KOlL N ETNOLEG AVAYKEC o€ {E0TO VEPO Xpnonc. Natwvrtag to koupni Compute unoAoyiletatl
N €TAOLO ATIALTOUMEVN TTOOOTNTA BEPULIKAG EVEPYELAG YLa TNV Tapaywyn (EcToU vepoU
XPNong kot aBpolleTal e TNV TOCOTNTO TTOU ATTALTELTAL YLO TN OEPUaVON TWV XWPWV, OTIWE

daivetal oto Ixnua 3.51.

# Energy audit tool — m] x

Assessment of the current state of the boiler for production of warm water (only non-electric)

In which condition is the boiler? Good —

Average temperature rise in the boiler [C] 62

Vearly amount of water [m/year] 250 Computs
ompute

Required annual energy amount [KWh]: 236000

Heat demand

Room heating

Warm water

Sum room heating and warm water 41863.0

Mext

Ixnua 3.51: Kaptéla napaywyng ZNX - YrioAoylopot.
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Eddoov yivouv oL amapaitntol untoAoylopol, matwvtag to kouurni Next epdaviletal n

KOPTEAQ OTOU KOTOXWPEOUVTIAL OTOLXELO OXETIKA ME TOUG MEYOAUTEPOUCG TEAATEG-

KOTOVOAWTEG OEPULKAG EVEPYELOG. 2TO OUYKEKPLUEVO Topadelypo Bewpeital €vag

KOTOVOAWTAG, T TEXVLKA XOPAKTNPLOTLKA TOU omoiou daivovtal oto ZxAua 3.52.

§ Energy audit tool
List of the biggest consumers
Mumber of consumers

ﬂ

Power [kKW]

First consumer

Nr Name

1 Main consumer |70 2000

Ixnua 3.52: Kaptéla katavalwtwyv Beppotntag

Operation time [h/year]

Utilisation factor [%]

I

- TEXVIKA XOpAKTNPLOTIKA.

AkoAouBoUV TEGOEPLG EPWTHOELG, LE TNV TIPWTN HE TNV TPWTN VA £EETATEL EAV OL ATWAELEG

BepuOTNTOC O QUTO TOV TOMEQ €Xouv HelwBel oto ehdyloto Suvatd, pe TOAVEG

anavtioelg «Totally», «Mostly», «Medium», «Hardly»

emAéyetal to mostly, omwc ¢paivetal oto IxAua 3.53.

kat «Not at all», amo Tg omoieg

i Energy audit tool
List of the biggest consumers
MNumber of consumers

ﬂ

Power [kW]

First consumer

MNr MName Operation time [h/year]

1 Main consumer 70 2000

Are heat losses reduced as far as possible?
How far can temperature be lowered?
Do possibilities exist of a better regulation of temperature?

Does there exist an essential more effective technology?

Additionally to that - are there other possible potential savings? [%]

Utilisation factor [%]
70

L

Totally =]
o ——
Medium —!
Hardly —
Not at all
e

Ixnua 3.53: Kaptéa katavalwtwy Bepuotntac - Epwtnon 1.

H 8eltepn epwtnon Slepeuvad MOCO aKOUA UITopoUV Ta entineda Beppokpaciag pe mbaveg

anavtioelg «No», «Around 5%», «Around 10%», «Around 15%», «Around 20%» koL « More

than 20%», amno tig onoieg emAéyetal to around 5%, onwg daivetal oto ZxAua 3.54.
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§ Energy audit teal - O *

List of the biggest consumers

Mumber of consumers 1 —

First consumer

Mr MName Power [kW] Operation time [hfyear] Utilisation factor [3]
1 Main consumer |70 2000 .7[1
Are heat losses reduced as far as possible? Maostly — |
How far can temperature be lowered? — |
Do possibilities exist of a better requlation of temperature? No —
Around 5%
Does there exist an essential more effective technology? Around 10% —
Additionally to that - are there other possible potential savings? [%] Arcund 15%
Around 20%
a
Potential savings [%]: rainm AR

Assessment Consumer 1

Ixnua 3.54: Kaptéla katavolwtwy Beppotntog - Epwtnon 2.

H tpitn epwtnon efetalel edav umapyouv amodoTikOTeEpol TPOmoL puBUIONG TNG
Bepuokpaciag kal ot mbaveg amavtnoelg eivat «No», «Little», «Medium», «Absolutely»

kat «Definitely», ano ti¢ onoieg emAéyetal to medium, omwg daivetal oto Zxnua 3.55.

¢ Energy audit tool — m} X

List of the biggest consumers

Number of consumers 1T =

First consumer
MNr MName Power [k\W] Operation time [h/year] Utilisation factor [%]
1 Main consumer |70 2000 7

Are heat losses reduced as far as possible? Maostly —

How far can temperature be lowered? Around 5% —

Do possibilities exist of a better regulation of temperature? —

Does there exist an essential more effective technology? Ne —
| Medium _|

Little
Additionally to that - are there other possible potential savings? [%]
Abseolutely
Potential savings [34]: Definitely
Assessment Consumer 1 T —

IxNua 3.55: Kaptéda katavadwtwyv Beppotntag - Epwtnon 3.

H teleutaia epwtnon adopd tnv Umapén mo amnodoTikwv TEXVOAOYLWV Kal To Babuod
UTEPOXNG TouG, He TiBaveg amavtioslg «No», «Around 10%», «Around 20%», «Around
30%», «Around 40%» ko «Around 50%», amo TLg omnoleg emhéyetal To around 10%, OMwg

daivetal oto Ixnua 3.56.
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# Energy audit tool — [m| X

List of the biggest consumers

Mumber of consumers 1 =

First consumer

Nr Name Power [kKW] Operation time [h/year] Utilization factor [%]
1 Main consumer 70 2000 70
Are heat losses reduced as far as possible? Maostly — |
How far can temperature be lowered? Around 5% — |
Do possibilities exist of a better regulation of temperature? Medium — |
Does there exist an essential more effective technology? — |
Additionally to that - are there other possible potential savings? [%] Mo
Around 10%
Potential savings [%e]: Around 20%

Around 30%

Current energy consumption [kWh/year] Around 40%

Potential savings [kWh/year] Around 50%

Energy consumption after optimisation [kWh/year]

Assessment Consumer 1

Ixnua 3.56: Kaptéda katavadwtwyv Beppotntag - Epwtnon 4.

EmutAéov, elval ePpKtd va oupmAnpwBolv kol TPOCOeTOoL TPOMOL TMEPETAPW
€€0LKOVOUNONG OTOV CUYKEKPLUEVO TOMEQ WC TTOCOOTO TWV TpoavadepBevtwy. Adou
ouumAnpwBouv OAa ta media, matwvtag¢ To Koupnmi Compute umoAoyiletal n
KOTovaAloKOUeVn Bepulkn evépyela kal n duvntikn e€okovounon. TEAOG, MATWVTOC TO
kouuTti Save and exit urtoAoyileTal Kal KaTaxwpeltal oto Tivaka TG KApTEAAG «overview
heat» n KaTAVOALOKOUEVN TOOOTNTA OEPUIKNG EVEPYELOC TPV KOL HETA TN SuvnTKN

BeAtioTomolnon Tou TOHEN TWV MEAATWV-KATAVOAWTWY BepuotTnTag.

3.2.4 Tuotnua tnAebéppavong

H enmopevn kaptéla pe ovoua «District heat extraction» meplAapBAVEL OTOLXELOL OXETIKA UE
NV nepetaipw e€aywyn Kat aflomoinon Bepuikng evépyelag. ApxLka {nteital n Stabéoiun
noootnTa TNG BeppuotnTag e mbaveég emhoyeg «More than 5000», «1000-5000» kat «Less
than 1000», amo TIG OMOLlEG ETUAEYETAL TO XAUNAOTEPO TTOCO, OMWG PailveTal oTo IXHUA

3.57.
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0 Energy audit tool
District heat extraction

Is there the possibility to extract (even more) district and/or long-distance heat? Yes

Which amount of heat would be available for heat extraction? [MWh/a] — |
More than 5000
On which ternperature level? 1000-3000 — |
Less than 1000
Are there potential customers nearby? — |
Average mark
("1" means that an extraction would be useless) Compute |

Ixnua 3.57: KaptéAa amopakpuopévng aflomoinong tng Bepuotntac — Epwtnon 1.

H 8eltepn epwtnon efetalel tn Bepupokpacia otnv omoia PPLOKETOL N CUYKEKPLUEVN
moooTNTA eveépyeLlag He Tbaveg amavtnoelg «Less than 60°C», «60°C to 70°C», «70°C to

80°C», «80°C to 85°C» kal «More than 85°C», amnd ¢ onoieg emléyetat to 60°C to 70°C,

onwg ¢aivetal oto Ixnua 3.58.

# Energy audit toal - m} X
District heat extraction
Is there the possibility to extract (even more) district and/or long-distance heat? Yes —
‘Which amount of heat would be available for heat extraction? [MWh/a] Less than 1000 — |
On which temperature level? — |
Less than 60°C
Are there potential customers nearby? L iint — |
70°C to 80°C
80°Cto 85°C
Average mark More than 85°C
("1" means that an extraction would be useless) Compute

Ixnua 3.58: KaptéAa anopakpuopévng aflomoinong tng Bepudtntag - Epwtnon 2.

H teAeutaia epwtnon e€etalel eV UMAPXOUV TTEAATEG-KOTOVOAWTEG QUTAC TNG TOGOTNTAC
BEPULKNG EVEPYELAG OE KOVTLVH Amootach, He mBavég anavinoelg «Very many», «Many»,

«Medium», «Hardly any» kat «No», amno T onoieg enmAéyetat to medium, onw¢ paivetal

oTo Xxnua 3.59.
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@ Energy audit tool

District heat extraction

Is there the possibility to extract (even more) district and/er long-distance heat?

On which temperature level?

Are there potential customers nearby?

Average mark

("1" means that an extraction would be useless)

Which amount of heat would be available for heat extraction? [MWh/a]

IxNnua 3.59: Kaptéha amopakpuopévng aglomoinong tng Bepuotntag - Epwtnon 3.

- O x
Yes —
Less than 1000 — |
60°C to 70°C — |
=
Very many
Many
mpute |

Hardly any
No

Eddoov amavtnBoulv Kal oL TPELG EPWTNOELG, TTATWVTAC To Kouuni Compute untoAoyiletal

0 BaBuog afloAdynong pog mbavng aflomoinong TNG CUYKEKPLUEVNC TTOCOTNTAC OEPLKNAC

EVEPYELOG, O OMOLOG OTN OUYKEKPLUEVN Tiepimtwon eival 2,67, OMOTE N CUYKEKPLUEVN

aélomoinon ¢aivetal oxetika cuudépouvaa.

3.2.5 Avtikataotaon — BeAtiwon Aéfnta

H teAevtaia kaptéha pe oOvopo «Boiler replacement» efetalet tnv mepimtwon

QVTIKATAOTAONG TOU UTAPXOVTOG A€BNTa, ONMOU OTO OUYKEKPLUEVO TapAdeLlypa

tonoOeteital €€OMALOUOC PE PEYAAUTEPN evepyelakn amodoon. Mo CUYKEKPLUEVQ, Ta

XOPOAKTNPLOTLKA TOU VEOU amodoTikotepou AéBnta daivovtal oto IxAua 3.60.

Ixnua 3.60: Kaptéa avtikataotaonc AEBnta - TEXVIKA XOpAKTNPLOTIKA.

Institutional Repository - Library & Information Centre - University of Thessaly
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¢ Energy audit tool - O X
Actual heat quantity [kWh]:
Consumed energy after optimisation of the heat distribution [kWh]:
Consumed energy after optimisation of the heat consumption [kKWh]: 759331.31015625
New boilers plus maodification of ald boilers
Existing boiler Heat quantity [kWh] Mame new boiler  Annual use efficiency [%] Fuel type
Main baoiler 20000 MNew boiler %0 Natural gas —
0 0 EEEE| -
Light fuel gas
o o Fueal oil —
o o Heavy fuel oil =
Hard coal
0 0 Propane —
_ Electricity
Seve and it 02 neutral
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TéNog, matwvtag To kKouurti Save and exit urtoAoyieTal Kot KATaxwpPELTOL 0TO TtivaKa TG
KopTEAag «overview heat» n KATavVOALOKOMEVN TTOOOTNTO OEPULKAC EVEPYELOC TIPLV KOl

HeTA TN Suvntikn BeAtiotonoinon tou A£BnTa.
3.2.6 ZUPMEPACHATA EVEPYELOKNG EMBEWPNONG - BeppotnTa

AdoU cupIANPWOOUV TA TEXVIKA XOPAKTNPLOTLKA TOU EOTTALGOU TIOU XPNOLUOTIOLELTAL YLa
™V apaywyn Beppotntag kat a§toAoynBouv oL amwAELEG, O TTPWTOG TVAKAG TNG KAPTEAAG
Overview heat meplAapBavel TNV moootnta BEPULKAG EVEPYELOC TIOU KATAVOAWVETOL MIE
Baon tov untdpxwv €€OMALOMO, AAAA KaL TO TTOCOOTO TNG EVEPYELAG AUTAG TTOU UTTOPEL va
g€olkovounBel BEATLWVOVTAG TOUG ETLUEPOUG TOUELG TToU e€eTdoTtnKav. O SEUTEPOG TIivaKAG
adopa Tov e€OMALOUO TOU AeBNTOOTAGIOU KAl TTAPOUGCLATEL TNV KATAVOAWGN KAUGIHOU e
Tov udlotapevo efomAlopo, kobwg Kal tn PeAtiwon mou mapatnpeital PE TUXOV
OVTLKATAOTAON TOU AEBNTA 1} TTPAYUATOTIOLWVTOG BEATIWTIKES TOPEUBACELG YLt TNV AUENnoN
Tou BaBuov anddoong. Me Baon Ta oToLXELD TWV TIVAKWY TIPOKUTITOUV SU0 IXAUOTA TTOU
anetkovilouv tn Suvatotnta £E0LKOVOUNONC EVEPYELAC OTOUG ETILHEPOUC TOUELG TIOU
alohoynBnkav. Matwviag to kouumni Potential Savings eudaviletalr to IxAua ng
EVEPYELOG TIOU KOTOVOAWVETAL TIPLV KOl LETA TN SuvnTiKn BeATIoTOMOLNON O€ KAOE TOUEQ,

onwg ¢aivetat oto Zxnua 3.61.

Energy consumption before and after optimisation

mmm Actual energy consumption
140000 { ™=m Energy consumption after optimisation

1200001

100000 4

80000

60000 -

Energy consumption [kWh]

40000 4

20000 II

T . T T
Consumer 1 Consumer 2 Consumer3 Consumer 4 Consumer 5 Room heating Warm water Prod. losses  Distr. losses

IxNua 3.61: IxNUa KATavAAWoNG EVEPYELOG TIPLV KAl LETA TN BeATioTomoinan.
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2TO OUYKEKPLUEVO ZxApa daivovtol oL ONPAVTIKEG BEATWOEL] TIOU MUITOPOUV Vo
EMITEVXOOUV OTOUG TOMEIC TwWV aNMWAEWWV BepUoOTNTOC HECW TWV KINPlwv Twv
EYKOTOOTACEWVY KOL TWV MEAATWV-KATAVOAWTWY Beppdtntag, TG BEpUavVong Twv Xwpwv
KOl TNG Tapaywyng Bepuotntag. e OXETIKA KAAn Koataotacn Pploketal o TOpEAG TNG
napaywyng {eotol vepol xpnong kat to Siktuo Stavoung Bepuotntag, omou mBaveg

napepPaocelg Oa BeAtiwoouy o€ HIKPOTEPO Babud Tn cuvoAlkr katavalwaon BepuotnTag.

Matwvtag to koupni Fuel Savings spdaviletal to IxAUA TNG MOCOTNTAC KAUGIHOU TIoU
KOTOVOAWVETAL Ao Tov eEOMALOO Tou Aefntootaciou TpLy Kal PETA T BeATioTomoinon,

onwg daivetal oto Zxnua 3.62.

Fuel consumption before and after optimisation

mmm Current amount of fuel
mmm New amount of fuel

Amount of fuel [kwh]

T T T T
Boiler 1 Boiler 2 Boiler 3 Boiler 4 Boiler 5

IxNUa 3.62: IXNUa KATovAAwong KAucilou TpLy Kot LETA Tn BeATioTomoinon.

JTO OUYKEKPLUEVO XA PALVETAL N ONUAVTIKN €£0LKOVOUNONG KOWUGLUOU TTOU UMopEel va
ETUTEVXOEL YE TNV AVTIKATAOTAON TOU UPLOTAUEVOU e€OMALOOU Tou AeBNnTOoTAG(OU LE TILO
amodoTIko. Xtov MNivaka 3.2 mou akoAouBel paivetal avaAuTIKA TO TTOCOOTO TNG EVEPYELOG

mou duvnTika pmopel va e€olkovopnBet og kAOe TopEa.
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Mivakag 3.2: MNocooto SuvnTIKAG EE0LKOVOUNONG EVEPYELAC KL avTioTOLXN TOoOTNTA.

MNoootnta evépyeLag
Nocooto e§oltkovopnong

Topéag Tou £§olKoVopEiTaL
(%)
(kWh/£t0()
NeAATEG-KATOVAAWTEG
22,8 22379,00
Oeppotnrog
Oppavon Xwpwv 44,0 8105,00
Napaywyr) {eotol vepou
, 5,0 1190,00
Xpriong
OPHUIKEG AMWAELEG KOTAL
9,7 85511,11
TV opoywyn
OEPHUIKEG AMWAELEG KOTAL
5,0 2632,03
™ Sdravoun
AEBntag 8,8 85511,11

3.3 YnoAoyLopog xpovou anocfeong napepufacewv e£0KOVOUNONG EVEPYELAG

H teAeutaia kaptéAa pe titho «Payback period» mpoodépel tn Suvatotnta umoAoyLlopol
TOU XpOvou amoocBeong pia mbavig mapéupaong e OKOTO TNV €EO0LKOVOLNGN EVEPYELAG.
H ouykekplpévn Kaptéa xwpiletal oe U0 péEpN, OOV OTo MPWTO e€eTAlOVTOL OL TOUELC
yla TOUG OTtolou¢ Kataxwpenonkav otolxela KatavaAwaong NAEKTPLKNAC EVEPYELAG, EVW OTO

Seutepo e€etalovral mopePUPBACELG TTOU EAQATTWVOUV TLG OEPULKEG ATMWAELEG.

3.3.1 E€okovopunan NAEKTPLKAG EVEPYELAG

Oocov adopd TNV KATAVAAWON NAEKTPLKAG EVEPYELOG OTOV TOPEA TOU PWTLOUOU
HeAeTAONKE N mepintwon enévduong tou moool twv 20000 € kot N TR TNG NAEKTPLKAG
evépyelog Bewpeital otabepn kat aveéaptntn tou MAnBwplopov. Onwg ¢aivetal oto
Ixnua 3.63 adol matnBei to koupuni Compute o xpovog andoPfeong auTolU TOU OGOV
umoAoyiletal ota 7 XpoOvia OTNV TEPLTTWON TIOU Ol TOPEUBACEL] EAATTWOOUV TNV
KATaVAAWON NAEKTPLKAG €VEPYELAC OTO BaBud Tou UMOAOYIOTNKE TPONYOUUEVWE WG

BéAtiotn duvntikn e€otkovounan.
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# Energy audit tool

Intro Basic data electricity Basic data heat Overview electricity Owerview heat Payback peried Summary

Electricity

Area of reduction :

Costs of investment
Running costs

Running costs

Operating time
Energy saving
Credited electricity price
Electricity credit 1. year
Annual credit (fixed electricity price)
Statistic payback period
Electricity inflation
Electricity price after 10 years
Average electricity costs for 10 years
Electricity credit 10 years with inflation
Annual credit (electricity price with inflation)

Statistic payback peniod

Change in cost additionally : with funding
Subsidies
Investment with funding

Statistic payback penod

Compute

Calculation of p

Light — ‘
EUR 20000 |
% of investm. |20.16
EUR/year 4032.0
h/year 2800
kWh/year 13758.495 equals savings
EUR/KWh 0.9
EUR/year 6879.2499
EUR/year 2847.2499
years 7.0243217139345 constant electricity costs
% 0
EUR/KWh 0.5
EUR/KWh 0.5
EURyear
EUR/year
years 70243217139345 constant costs with inflation

% of inwvestm.

EUR
EUR

years

(=)

0.0
Ui

20000.0
UL

with average electrici
[7.0243217130345 | ¢ Y

rasts and inflation

Show graph

Ixnua 3.63: Xpovoc anooBeong - Topgag pwtlopou.

AvTioTOlXO OTOV TOMEQ TOU CUOTAHOTOC TIAPAYWYNG TIETILECUEVOU O€pa €EETAOTNKE N

nepimtwon vAonoinong mapepBacswv afiag 20000 € kal o xpovog anocBeong autol Tou

TIoooU uTtoAoyiotnke ota 12 xpovia, onwg paivetal oto Ixnua 3.64.
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f Energy audit tool

Intro Basic data electricity Basic data heat Overview electricity Overview heat Payback peried Summary

Electricity

Area of reduction :

Costs of investment
Running costs

Running costs

Operating time
Energy saving
Credited electricity price
Electricity credit 1. year
Annual credit (fixed electricity price)
Statistic payback period
Electricity inflation
Electricity price after 10 years
Average electricity costs for 10 years
Electricity credit 10 years with inflation
Annual credit (electricity price with inflation)

Statistic payback period

Change in cost additionally : with funding
Subsidies
Investment with funding

Statistic payback period

Compute

Compressed air

Calculation of p

EUR

% of investm.

EUR/year

h/year
KWh/year
EUR/kKWh
EURyear
EUR/year

years

ar
fo

EUR/KWh
EUR/KWh
EURyear
EUR/year

years

% of investm.

EUR
EUR

years

2800
11339.463625
0.5
5669.7318125

1637.7318125000002

£ P

equals savings

2.212011665982003

constant electricity costs

=1 =1
(]

=]
Ln

5669.7318125
1637.7318125000002

12.212011665982093

constant costs with inflation

p=)

oy
uu

FAL LR

p—— |

with average electricity

12.212011665982093 |

rosts and inflation

Show graph

Ixnua 3.64: Xpovog anooBeong - Napaywyn MEMLECUEVOU AEpal.

Oocov adopd TOUC TOUElG TOU efoEPLOMOU KOl TOU OUOTAHOTOC HETAdooNG Kivnong

HeAETAONKE TO ogvaplo emévduaong tou mooou Twv 10000 € kal mpoékue Twg Kot oTig SUo

TIEPUTTWOELG O XPOVOG amodoBeonc eivat ta 6 xpovia, Omwe dpaivetal oto Ixnua 3.65 Kal oto

SxAHa 3.66.

98

Institutional Repository - Library & Information Centre - University of Thessaly

24/04/2024 22:28:32 EEST - 18.222.167.58



§ Energy adit toul

Hectricty
Ares of reduction :

Costs of investmient: ELUR

Runming costs %ol nvestm, 2006

Rurning eosts EURfyese
Operating time hiyear 2800
Energy saving Km/year
Cradited destricity price EUR/KWH
Flectricity credit |, year EURfyese
Annuial credit (Feced electricity price] FURfyear
Tatistic payhack periad years
Electricity inflation % o
Electuicity price after 10 years EUR/KWH
Aversge electricily costs for 10 yesrs EUR/KWH
Electricity credit 10 years with milation EUR/yes
Annual credit (electicity price with inflation)  CUR/year
Saatistic payback period years

Change in cart additianally : with funding

% of investm, |0
Subsidies

Compute

Ventilation -

ELR 0.0
Investment with funding EUR
xatistic payhack periad years :

Intra Basic data electricity Basic data heat Overview electricty Overdiew heat Paybeck period Summary

Calculation o g

#quals savings

il aleckicily costs

contant costs with inflation

with average eledricily
©osts andinfation

Show graph

IxNnua 3.65: Xpovog andoPeong —

E€aeplopoc.

§ Energy susatoel

Intro Basic data electricity Basic data heat Gverview dectricity Overview heat Payback pericd Summary

Calculation of
Electricity
Area of reduction : Diives —
Costs of investment fUR [oeed |
Rurning costs Sofimvetm, 2076
Furining costs EUR/year 2160
Opesating time T/year
Energy saving kWhyear equals saings
Credited electricity price EUREWh
Eleclnoty credit 1, yess EUR/yesr
Annual credit (feced ehectricity price) EURyear
Statistic payback period years constant electricity costs
Ebectiicity inflation £ 0
Electricity price after 10 years BRAWR [0
Aerage ebectricity costs for 10 years EUR/KWh
Electnoty credst 10 years with mflatson EUR/yess
Annual eredit {electricity price with inflation)  EUR/yrar
Statistic payback period years constant costs with inflation
Change in cost additienally : with funding
e %ofivestm. 0
413 0
Imwestrens with funding R
Stetb peyback percd yean T A
cosls and inflaion
Compue | Shew graph |

Ewkova 3.66: Xpovog andofeong -

Juotnua petadoong Kivnong.

TNV MEPIMTWON TOU CUOTHMOTOG QVIALWVY EEETACTNKE TO OEVAPLO TPAYUATONOLNONG

napepBacewv e k6otog 5000 € Kat o0 xpovog andoBeong eKTLUAONKE ota 6 Xpovia, OTwS

daivetal oto Zxnua 3.67.

§ Energy audit tool

Intro Basic data electricity Basic data heat Overview electricity Overview heat Payback period Summary

Electricity
Area of reduction : Pumps = ‘
Costs of investment EUR
Running costs % of investm. 20,16
Running costs EURfyear 0
Operating time hiyear
Energy saving kWh/year equals savings
Credited electricity price EUR/KWh
Electricity credit 1. year EUR/year
Annusl credit (fixed electricity price) EURfyesr
Statistic payback period years constant electricity costs
Electricity inflation %
Electricity price after 10 years EUR/KWh
Average electricity costs for 10 years EUR/KWh
Electricity credit 10 years with inflation EUR/year
Annual credit (electricity price with inflation)  EUR/year .
Statistic payback period years constant costs with inflation
Change in cost additionally : with funding
Subsidies % of investm. |0
EUR 0.0
Investment with funding EUR
with average electricity
Statistic payback period years

Compute

costs and inflation

Show graph

Ixnua 3.67: Xpovog anooBeong - ZUOTNUA OVTALWV.
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2TOV TOHUEQ TOU KALUOTIOHOU HEAETAONKE N mepimtwon mapeUPAcewy mou avépyovtal oTo

mooo Twv 6000 € Kal umoAoyloTnke MwE N andooBecn autrng TG MEvOUONG UTOPEL va

npaypatomnolnBei oe Babog 6 eTwv, OMwWC dpaivetal oto IxAua 3.68.

7 Energy audit tool

Intro Basic data electricity Basic data heat Overview electricity Overview heat Payback period Surmmary

Electricity

Area of reduction :

Costs of investment
Running costs

Running costs

Operating time
Energy saving
Credited electricity price
Electricity credit 1. year
Annual credit (fixed electricity price)
Statistic payback period
Electricity inflation
Electricity price after 10 years
Average electricity costs for 10 years
Electricity credit 10 years with inflation
Annual credit (electricity price with inflation)

Statistic payback period

Change in cost additionally : with funding
Subsidies
Investment with funding

Statistic payback period

Compute

Calculation of

—|

Cooling

EUR
% of investm.

EUR/year

h/year
kWh,year
EUR/KWh
EUR/year
EUR/year

years

equals savings

constant electricity costs
%
EUR/KWh
EUR/KWh
EUR/year
EUR/year

years

constant costs with inflation

% of investm. |0
EUR 0.0
EUR

with average electricity
years

costs and inflation

Show graph

Ixnua 3.68: Xpovog andofeong - KALLATIopOG.

Ooov adopd tov Topéa TNG OEppavong e NAEKTPLKEG AVILOTACELG TTAPATNPRONKE TTWG L

evbeXOUEeVn emévOuaON yla Xpron EVEPYELOKA TILO amodotikoU e€omAlopol agiag 2000 €

Uropel va anooBeotel o mepimou 7 xpovia, onwg paivetal oto Ixnua 3.69.
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# Energy audit tool

Intro Basic data electricity Basic data heat Overview electricity Overview heat Payback peried Summary

Calculation of p

Electricity

Area of reduction : Electrical heat - |

Costs of investment EUR
Running costs % of investm. 2016
Running cests EUR/year  [403.2
Operating time h/year
Energy saving kWh/year equals savings
Credited electricity price EUR/KWh
Electricity credit 1. year EUR/year
Annual credit (fixed electricity price) EUR/year
Statistic payback period years constant electricity costs
Electricity inflation %
Electricity price sfter 10 years EUR/KWh
Average electricity costs for 10 years EUR/KWh
Electricity credit 10 years with inflation EUR/year
Annual credit (electricity price with inflation)  EUR/year
Statistic payback period years constant costs with inflation

Change in cost additionally : with funding

% of investm. |0

Subsidies
EUR
Investment with funding EUR
with average electricity
Statistic payback period years

rosts and inflation

Show graph

Compute

Ixnua 3.69: Xpovoc anooBeong - Oépuavon e NAEKTPLKEC AVILOTACELG.

T€Aog, 600V adopad TNV KATAVAAWGCN NAEKTPLKNG EVEPYELAG VLA TG AVAYKEC TWV CUCKEU WV

TIOU Xpnolpomolouvtal ota ypadeia egetaotnke n nepimtwon enévéuong Tou MOCOU TWV

2000 € kal mpoékuP e w¢ Xpovog anodoPeong to 1 €tog, omwg daivetal oto Ixnua 3.70.

# Energy audit tool

Intro Basic data electricity Basic data heat Overview electricity Overview heat Payback period Summary

Electricity

Area of reduction:

Costs of investment
Running costs

Running costs

Operating time
Energy saving
Credited electricity price
Electricity credit 1. year
Annual credit (fixed electricity price)
Statistic payback period
Electricity inflation
Electricity price after 10 years
Average electricity costs for 10years
Electricity credit 10 years with inflatien
Annual credit (electricity price with inflation)

Statistic payback period

Change in cost additionally : with funding
Subsidies
Investment with funding

Statistic payback period

Compute

Calculation of p

Offices and administration — ‘

EUR
% of investm.
EUR/year

20.16

403.2

2800

hiyear
KWh/year
EUR/KWh
EUR/year
EUR/year

years

equals savings

constant electricity costs
%
EUR/KWh
EUR/KWh
EUR/year
EUR/year

years constant costs with inflation

% of investm. |0
EUR
EUR

with average electricity

years
rosts and inflation

Show graph

IxNnua 3.70: Xpdvog andoPeong - HAEKTPOVIKOG EEOTMALOUOC Ypadeiwv.
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3.3.2 E€olkovéunan Bepuotntag

Onwg npoavadépdnke to Seltepo okEANoG TG KaptéAag Payback period mpooeyyilel to
XPOVO anooBeong TwV MAPEUBACEWV TTOU EAATTWVOUV TIE BEPUIKEG aMWAELEC. ETUAEyovTag
TOV TOMEQ TWV MEAATWV-KATAVAAWTWVY Beppotntog e€staletal, OMwWE KoL oTNV TEPUMTWON
¢ €€0lKOVOUNONG NAEKTPLKNC evEpyelag, pLa emévduon UPoug 20000 € kal o Xpovog

anooBeong avépxetal ota 3 xpovia, onwc dpaivetal oto Ixnua 3.71.

f payback period|
- = = Summary

Heat
Area of reduction : Consumer 1 — |
Costs of investment EUR
Running costs % of investm. 20,16
Running costs EUR/year 4032.0
Operating time h/fyear 2800
Energy saving kWh/year 22379, equals savings
Credited electricity price EUR/kWh
Electricity credit 1. year EUR/year
Annual credit (fixed electricity price) EUR{year
Statistic payback period years constant electricity costs
Electricity inflation %
Electricity price after 10 years EUR/kWh
Average electricity costs for 10 years EUR/kWh
Electricity credit 10 years with inflation EUR/year

Annual credit (electricity price with inflation) EUR/year

n Statistic payback period years constant costs with inflation

Change in cost additionally : with funding

% of investm, |0

Subsidies
EUR 0.0
Investment with funding EUR
- X — — with average electricity
Statistic payback period years 2.7942717429269996

rosts and inflation
Compute Show graph

Ixnua 3.71: Xpovog andoPeong - NeAATEG-KATAVOAWTEG BeppudTnTaC.

O enoduevog Topéag nou e€etaletal eival n BEpUavon TwWV EYyKOTOOTACEWVY Kol JEAETATAL
pla emévbuon pe kéoto¢ 10000 €. Me to matnua tou KouprmoUu Compute o XpoOvog

anooBeong untoAoyiletal ota 5 £€tn, Onwg daivetal oto Ixnua 3.72.
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payback period

Heat:
Area of reduction :

Costs of investment
Running costs

Running costs

Operating time
Energy saving
Credited electricity price
Electricity credit 1. year
Annual credit (fixed electricity price)
Statistic payback period
Electricity inflation
Electricity price after 10 years
Average electricity costs for 10 years
Electricity credit 10 years with inflation
Annual credit (electricity price with inflation)
Statistic payback period

Changein cost additionally : with funding
Subsidies

Investment with funding

Statistic payback period

Summary

Room heating = ‘

EUR 10000

% of investm. 2016
EUR/year 1

hiyear
KWh/year
EUR/KWh
EUR/year
EUR/year

years

equals savings

constant electricity costs
%
EUR/KWh
EUR/KWh
EUR/year
EUR/year

years constant costs with inflation

% of investm. |0
EUR
EUR

with average elecricity
years

Compute

rnsts and inflation
Show graph

Ixnua 3.72: Xpovoc anooBeong - OEpUavon ECWTEPLKWY XWPWV.

Adou emileyel o Topéag tng mapaywyns {eotol vepol xprong €etaletal To OeVAPLO
pelwong tTwv Bepulkwy anwAslwyv PEow TmopepPacswv kootoug 1000 € kaL o Xpovog

amooBEONG TNG CUYKEKPLUEVNC eMEvEUoNC uTtoAoyiletal ota 2,5 £tn, onwg ¢paivetal oto

Ixnua 3.73.

Ixnua 3.73: Xpovog anooPeonc - Napaywyn {eotou vepou xpriong.

payback period

Heat
Area of reduction :

Costs of investment
Running costs

Running costs

Operating time
Encrgy saving
Credited electricity price
Electricity credit 1. year
Annual credit (fixed electricity price)
Statistic payback period
Electricity inflation
Electricity price after 10 years
Aversge electricity costs for 10 years
Electricity credit 10 years with inflation
Annual credit (electricity price with inflation)
Statistic payback period

Change in cost additionally : with funding
Subsidies
Investment with funding

Statistic payback period

Compute

Summary

e

% of investm.
EUR/year

hiyear
KWh/year
EUR/kWh
EUR/year
EUR/year

years

equals savings

constant electricity costs
%
EUR/KWh
EUR/KWh
EUR/year
EUR/year

years constant costs with inflation

% of investm. |0
EUR
EUR

with average electricity

= casts and inflation
Show graph

years
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Onw¢ amodelxBnke Kal TPONYOUUEVWE OPKETA Heydlo meplBwplo PeAtiwong twv
BepukwV anwAewwv Suvartal va tapatnpnOesl oTov Topéa TN mapaywyng Beppotntac. Mo
OUYKEKPLUEVQ, HLa eméviuaon TN Ta&ng Twv 80000 € yia tn BeAtiwon tou e€omALoUOU TOU

AéBnta/atpoléPnta unopel va anooPeotel og 3 xpovia, Onwg daivetal oto Ixnua 3.74.

yayback period
= - Surnmary

Heat
Area of reduction: Production losses — |
Costs of investment EUR
Running costs % of investm. |20.16
Running costs EUR/year 16128.0
Operating time hfyear 2800
Energy saving kWh/year 85511.11111111112 equals savings
Credited electricity price EUR/KWh
Electricity credit 1. year EUR/year
Annual credit (fixed electricity price) EUR/year
Statistic payback period years constant electricity costs
Electricity inflation %
Electricity price after 10 years EUR/KWh
Average electricity costs for 10 years EUR/KWh
Electricity credit 10 years with inflation EUR/year

Annual credit (electricity price with inflation)  EUR/year

Statistic payback period years constant costs with inflation

Change in cost additionally : with funding

% of investm. |0

Subsidies
EUR 0.0
Investment with funding EUR
- X with average electricity
Statistic payback period years ) ]
rnsts and inflation
Compute Show graph

IxAua 3.74: Xpovog anoofBeong - Topéag mapaywyng Bepuotntag.

O teleutaiog topeag mou efetdletal eival autog Tou Siktuou Stavopng tng BepudtnTag.
Mo ™ HElwon TwV OepULKWY AMWAELWY OTOV CUYKEKPLUEVO TopEa e€etaletal n mbavn
enévéuon tou mooou Twv 3000 €, n onoila duvatat va anocPeotel ota 4 xpovia, OMwG

daivetal oto Ixnua 3.75.
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Summary

Heat:
Area of reduction: Distribution losses = |
Costs of investment EUR
Running costs % of investm, (2016
Running costs EUR/year  [6042
Operating time h/year 2300
Energy saving kWh/year 32 equals savings
Credited electricity price EUR/kWh 0.5
Electricity credit 1. year EUR/year 6
Annual credit (fixed electricity price) EUR/year
Statistic payback period years constant electricity costs
Electricity inflation % 0
Electricity price after 10 years EURKWh |05
Average electricity costs for 10 years EUR/KWh
Electricity credit 10 years with inflation EUR/year

Annual credit (electricity price with inflation)  EUR/year
censtant costs with inflation

Statistic payback period years

Change in cost additionally : with funding

% of investrn, |0

Subsidies
EUR
Investment with funding EUR
with average electricity
Statistic payback period years

rosts and inflation
Compute Show graph

Ixnua 3.75: Xpovoc anooBeonc - Aiktuo Stavoung Beppotntog

JUVOTITIKA Ta QMOTEAECUATO TOU avoAUBNKov TPONYOUUEVWS TOPOUCLAlovTal OToV

Mivaka 3.3 yla TNV KaTtavaAwon NAEKTPLKAG eVEPYELAG Kal otov Mivaka 3.4 ywa tnv

Katavalwon Bepuotntag aviiotolya.

Mivakag 3.3: Nooo enévéucong Kal xpovog anooBeonc (NAEKTPLKN EVEPYELQ).

Xpovog anooBeong

Touéag MNooo enévduong (€)

DwTLoHOG 20000

Nemeopévog aépag 10000
EaepLlopog 10000
AvTtAigg 5000

Zvotnua petadoong kivnong 10000
KALLaTLIopog 6000
Oppavon HE NA. AVTLOTAOCELS 2000

HAEKTPOVIKOG £§OTTALONOG 2000
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Mivakag 3.4: NMood enévbuong Kal xpovog anooPeong (Bepudtnta).

Topéag

MNeAATEG-KATAVOAWTEG
Oepuodtntag
Ofppavon Xwpwv
Napaywyn {Ectov vepou Xprnong
Napaywyr Ogppotntag
Awavopn Ogppotntag

Nooo enévduong

(€)

20000

10000
1000
80000
3000
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KEDAANAIO 4

2YMNEPAZMATA

H evepyelakr) amodotikotnTa ot BLOUNXOVIO KATEXEL TIPWTOPXLIKO POAO OTN HETABOON TNG
olkovoulag mpog tnv auvéavopuevn Blwolpotnta. Xe maykooulo eninedo, n avénon twv
eTUMES WY €EOLKOVOUNGCNG O AUTOV TOV TOPEA ATIOTEAEL Evav Ao TOUG CNUAVTLKOTEPOUG
TLOPAYOVTEG YLO TNV EAAXLOTOTIONCN TNG ATTELANG TNG OAOEVA QUEAVOUEVNC UTIEPOEPOVONC
Tou TAQVATN. BEPRala, umapxouv MOANA eUmodila otnv ebapuUoyr LETPWVY EEOLKOVOUNGNG
0E TIPOYHOTIKEG PBlropnxavikég edapuoyéc. Mpog tnv emihuon TETOWV TPORANUATWY
Kwvouvtal ol Stadikacieg Evepyelakng EmBewpnong, kabwg pumopouv va Bondrjcouv Toug
umevBuvoug ANPNC amoPpAcEWV OTNV EVOWUATWON EVEPYELAKA OTTOSOTIKWVY TEXVOAOYLWV
OTOV OTPATNYLKO oxeSLaouo kal otn BeAtiwon Twv peBodwv Slaxeiplong Tng evépyeLag Kal
TOU UETPLOAOUOU TWV TEPLBOANOVIIKWY EMMTWOEWV. Mo €kBeon Evepyelakng
EmiBewpnong umopel va amoPel dlaitepa xpnolun o EMLXELPNOEL LE TIEPLOPLOUEVN
eunelpla otn Slaxeiplon TNC evépyelag, OMOU 1N EVOWUATWON omOSOTIKOTEPWV

npooeyyioewv Bpioketal o otadlo oxedlaouou.

Jta mAalow NG mapovoag AutAwpatikng Epyaciag avamtuxbnke €va  epyaleio
anotipnong Evepyelakng EmBewpnong pe Bdaon ta HETpA TIOU €lval ONUOVTIKA Kol
edbapuooLua otig Stadikaoieg mapaywyng Twv oNUEPLVWVY BLOUNXAVLWVY. XTO apXLKO oTadlo
TOU e£pyaleiov KotoxwpouvTal OTOXElD KATOVAAWONG Kal KOoToug ocov adopd tnv
NAEKTPLKA EVEPYELA KOL TAL KOAUGLULO TTOU XPNOLUOTIOLOUVTAL YLO TNV Ttapaywyr Bepuotntac.
Me Baon autd ta edopéva KOTOOKEUALETAL TO EVEPYELAKO TIPOdIA TNG EMLXElpNONG, MAVW
oto omolo Ba e€eTaoTOUV OL BEATIWTIKEG TTAPEUPBACELG. TN CUVEXELA TIPAYLOTOTIOLELTAL [LaL
BaButepn avaluon TwV EMIHEPOUC TOHEWV TNG TAPOYWYNG KOL CUMITAnpWvovTaL
Aemtouepn otolxela e okomo TNV afloAdynon Kal KaBoplopd Tou mocooTtol SuvNTIKNAG
g€olkovounong kabe evog €’ autwv. EPooov Exouv oAokAnpwBei ta amattoveva Brparta,
e€ayovtal XprolhoL evepyelakol Kol olkovoulkoli &eikte¢ pe Baon Toug omoioug
uroAoyiletal o xpovog anocBeong yla kabe Suvartr) BEATIWTIKN TAPEPPOON OTOV EKACTOTE

TOUEQL.

2ta mAaiola LEAAOVTLKAC EPEUVAC KAL EMEKTAONC TNEG CUYKEKPLUEVNG EPYOOLOG TIPOTELVETAL

n onuloupyia evog povtédou MT&R (monitoring, targeting and reporting), Héow Ttou
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omolou kaBiotatal epLKTr N MEPETAIPW HELWON TN KATAVAAWONG EVEPYELAG. MpOKELTAL YL
ula oslpd dadikaowwv mou PBacilovtal oe Sedopéva EVEPYELAKNC KATAVOAWGONG KoL
erblwkouv tnv anodotikotepn Slaxeiplon tG. Autég oL SLadikaoieg eivat SLaKPLTESG, aAAA

UTIAPXEL T TOXpOvVA pLa aAANAentibpaon HETAEL TOUG :

e HmnapakoAouBnon (monitoring) elvat n Taktik cuAAoyr TANPOPOPLWV CXETIKA UE
TNV Xprion evépyelag. IKOmog TG €lval va Snuloupynoet pia Baon eAéyxou Tng
Slaxeiplong, va kaBoploel TTOTE KL YLATL N EVEPYELAKN KATAVAAWGT ATOKALVEL ATtO
Eval KoOLEPpWHUEVO TPOTUTIO KOl va AELTOUPYNOEL WG edaAtnpo yia ARPng
anodpACEWV OXETIKA ME TN Slaxeiplon Omou elval amapaitnTto. JUVOMTIKA, N
napakoAouBnon otoxeLEeL otn Slatrpnon evog KABLEPpWUEVOU TIPOTUTIOU.

e O kabBoplopog otoxwv (target setting) elval n tautomoinon Twv emuEdwv
EVEPYELAKNG KATOVAAWGONG, TPAYMO TO omoio eival emBupUNTd W¢ OTOXOG TOU
pHovtélou Slaxeiplong evépyelag.

e H avadopa (reporting) oAoKANPWVEL TNV KUKALKA Sladlkooia LETATPEMOVTOG TIC
mAnpodopleg mou mpokuTTouy amo tn dtadikacia mapakoAolOnong og KATAAANAN
pHopdn TOU EMITPEMEL TOV CUVEXN EAEYXO TNG XPNONG TNG EVEPYELAG, TNV EMITEVEN
TWV OoToXwvV Melwong t™ng kat tnv emaAnBeuvon tn¢ efokovounong mou

ETULTUYXAVETAL.

Omnou 1o povtého MT&R amoteAel T BAon yla cuvexr EAeyxo TG XPHong eVEPYELAC, TO
povtédo M&V (measurement and verification) xpnowuomnolel ta (dla otatioTikd epyaleia
yla va emaAnBeloel TV e€olkovounon and HETPO ToU £Xouv edpappooTel. Evw To pHovTEAD
MT&R prmnopet va xpnotpomnotnBet yla tTnv avixveuon Kot TNV aVTLULETWITLON AVAUEVOUEVWV
Kal anpoodokntwv allaywv ota emineda kotavaAlwong evépyelag, n pEBodog M&V
ETUKEVTPWVETAL KUPLWE OTNV QVIXVEUON QVAUEVOUEVWY OAAOYWV OTNV KOTAVOAWON
eVEpyeLaG. AvtiBeta pe tn dnuoupyia evog cuotuato¢ MT&R to omoio cuvendyetal
EKTETAUEVN OPYAVWTLKI) CUMMETOXN, N epappoyr tou M&V anattel éva Sounpévo oxédlo
Kol Telvel va akoAouBel éva supéw amodektod Blopnxoavikdo MPwTokoAAo. Ta mMARpwG
OVEMTUYHEVA cuoThpata MT&R ocuvhBw¢ evowpatwvovTtol oTo cuotnua Slaxeiplong evog
opyavLopoU Kal Asttoupyouv e’ adplotwy. OL Spaoctnplotnte¢ M&V cuvnBwg anoteAouv

™ Baon ywa tnv enaAnbsuon efolkovopnong evépyelag ota JupBolata Evepyelakng
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An6doong kol AsltoupyoUV UTO GOUYKEKPLUEVOUG Opou¢ Omwe Kabopiletal amod 1n
oUpBacon. O KEVIPLKOG OKOTIOG TNE M&V eivat va emaAnBelosL TV e€0LKOVOUINGN EVEPYELOG
TIOU ETUTUYXAVETAL YE TNV UAomoinon avaPBabuicewv, €ite yla tnv kavomoinon twv
EOWTEPLKWV QTIALTHOEWY XPNUATOOLKOVOULKAG AOYLOTIKNG Kol avadopdg €ite ywo v

THPNON TwV OpWV TWV CUUBACEWVY TPITWV yLa TNV LAOTIoLNGN Kal SLoxelpLon Epywv.
H otatlotikr avaluon tng KatavaAwong evépyelag yivetal cuviOwg yla 0o Adyoug:

e Métpnon kat emaAnBeuon: mpokettal yla plo dStadikaoia moootikonoinong tng
KATAVAAWONG EVEPYELAG TIPLV KOL HETA TNV ePapuoyn VOGS LETPOU €€0LKOVOUNONG
EVEPYELAG TIPOKELWWEVOU va emoAnBeutel kot va avadpepBel 10 eminedo
€€0LKOVOUNONC TTIOU ETUTEUXONKE MPAYUATIKA.

e [lapakoAouBnon Kol OTOXEUCH: AUTH Elval Lo TEXVIKN SLaXelplong mou UTopsl -
KOl TIPETEL - va xpnolpomolnBel pe 1 xwplg €EELOIKEVEVEG TPOTIOTIOLROELG TWV
EYKATAOTACEWY, TIPOKELUEVOU va "SlatnpnBel n Aettoupylo amoTEAECHOTIKA" KOl
va "rmapakoAouBel To KOOTOG XpNOoLOTNTAG". AUTEG Elval oTpaTnyKESG SLaxeiplong
TIOU €XOUV OXESLOOTEL ylo va EAOTTWOOUV TO EVEPYELAKO KOOTOG O £val KUKAO

ouvexoU¢ BeAtiwong.

OL OTOTLOTIKEG APXEG TIOU XPNOLUOTIoloUVTaL Eival oL idLeg avefdpTnta amnd Tov OKOmo TG
avaAuong. Aoyw TnG omoudaloTnTAG TOU OTLG CUUPBACELG EVEPYELAKNG AmOSoaon , Kot
dlaitepa, og €pya umd To Mnxaviopod Kabapng Avamtuéng (CDM - oto mAaiclo tou
MpwTtokOAAoU tou KLoto) mou mep\apBAVOUV TILOTWOELG UELWONG TWV EKTIOUMWV AEPLWV
Beppoknmiou, n peBodoloyia M&YV £xel TumomnolnBet oto Alebvéc MpwtokoAlo MéEtpnong
Anédoonc katl EmaAnBeuvong (IPMVP).
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