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IHHEPIAHYH

H napodoo dumhopatikn epyacio £l ¢ KOPLO GKOTO va. dlepeLVNoEL T Pertioon
OV TPOKVTTEL GTNV amOS00N TG TLTIKNG StdTaéng €vOg PwToPoATAIKOD BepUikov
oVALEKTN «DB/O®» vepo, 10 0m0i0, HETOTPENEL TALTOYPOVO TV NALOKT EVEPYELD CE
NAEKTPIKN Ko Oepuikr] evépyeln, ovykpitikd pe éva ovuPatikd eoTofoArtaiKd
OUOTNLO TTOL TOPAYEL LOVO NAEKTPIKY| EVEPYELD. XPTOLOTOIMVTOS AOYIGHKO Energy
Plus, yivetou mpoocopoimon oe etnoto Pdomn yia didpopeg meployéc, oc EAALGSa kot
Kvmpo, ovykpivovtag Tig evepyelokéc amoddcels Tmv dvo cvotnudtov. Téhog, Oa
TOPOVGIOCTEL 0L OIKOVOMIKT OVAALON TOV 7O TAV® CLOTNUATOV, TEPI0O0G
amoOcPeons KTA.

AVOATIKG, TO TIPOTO KEPAAOLO TNG EPYOCING OVOPEPETOL OTIS OVOVEDGIUES TNYEG
evépyelog kabmg Ko 6T GUOT KoL TO, YOPAKTPICTIKA TNG NAOKNG aKTVOPBOALS.

210 dgVTEPO KEPAAOMO Tapovoldlovtal Kamola otoryeior amd 1N Oewpia Tov OB
KUTTAPOV, TOV NAOK®OV GLAAEKTAOV KOOMG Kot ToVg Babpovg amrddoong.

To 1pito kepdioto avaeépetor ota YPpokd DPotofortaikd-Oeppikd cuotripota
(PB/O) ko O GLYKEKPLUEVA TOV VEPOV, TOL OTOI0L Eival O KOPLOG GKOTOG LEAETNG TNG
OMA®UOTIKNG.

AxoloObwg, oto téTapto KePdAao apovolaletar to Aoyloukd Energy Plus pe to
omoio Ba yivouv Ol TPOCOUOIMGELS Kol Ol LTOAOYIGHOT oL B aKoAovOncGovy GTo
VTOAOYIOTIKO PEPOC.

210 TEUMTO KEPOANO KOATOYPAPOVTIOL KOl OVOADOVTIOL TO OTOTEAEGUOTO TTOL E£YEL
dwaetl to Energy Plus. Me Bdon ta arotedéopota avtd, yivovtol cuykpicelg Tov oo
ocvotnpdtev, ®B koat ®PB/O, kabd¢ Kot PHETAED TOV SAPOP®V TOAEMV TOL £YIVOV Ol
TPOGOUEIDGELS

270 £€KTO KEPAAOLO TPOYLOTOTOIEITOL 1) OLKOVOLIKT LEAETT). XKOTOG TNG OKOVOUIKNG
peAétng etvar v avalvoel katd moéco pio emévovon oe OB/O cvotipata sivot
oLUEEPOVGO 1) OYL.

Téhog TapovstaleTol 0 Tyaiog KOdKog Tov Tpoypdaupatog Energy Plus.

A€ KAEO1G

Hhmokn  evépyswn, @otofortaikd, YPpuwwd Oepuikd DotoPolrtaikd (PB/O),
Loyiopkd Energy Plus,






EYXAPIXTIEX

Y10 onueio ovtd Ba MBeha va evyoplotiow Tov emPAEmOVTO KaONYNT NG
dmlopotikng pov K. Xpnoto TPavion, yio m Pondeia tov pe moAdTIeS GLUPOVAES
Kol VoodeiEelg oe KABe @don g onuovpyio ™ kabMOE Kol Yo T dvvaToTNTo
avVAANYNMG TS OMAMUATIKNG EPYOCTOG.

Eniong va guyopiomom ta vroéAowmma pHEAN Tov Topéa BepuodTnTOg Yoo TV apéploT
Bonbewa mov pov mapeiyav. OEA® Vo EKQEPACEH TNV ELYVOUOCLVI] GTOLG YOVELS OV
Kvpidxo kot Iodvva yio v dtopkn Tovg vwootpiEl, MOV EMETPEYE TNV EMTUYN
OLEKTEPULGT TOV CTOVOMV LOV.

Téhog 0EA® Vo guYaPIOTHC® TOLG EIAOVLG KOl GLUVOOEAPOLS OV Yol TO. OHOPPO
QoutnTIKd Ypovia Tov epdoape poli.

ADPIEPOQYXH

Ytov ¢ilo, 0deA@d Kot Kovumdpo pov Mdpio, mov pag denoe vopig
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Kepdiao 1: Huoaxn Evépyela

Kepdioro 1 : Huoxn Evépyera,

1.1 Avaveooweg Inyéc Evépyerag

Ta televtaion ypdévVia yivetor oAoévo MO EMTOKTIKA 1 ovaykn o&lomoinong
EVOALOKTIKOV popmv evépyelos. H ovvexyde avioavopevn evepysiokn {ftnon, oe
ovvoLAGCUO pE TN Pelmon ToV amobetdtev GLUPATIKGOV KOVGIH®MY Kot TIC OVGUEVEIG
EMNTOGES 0T0 TEPPAALOV OO TNV EKTETAUEVN] YPNOT TOLG, £XOVV GTPEYEL TO
TOYKOGO EVOLOPEPOV OTNV AVATTUEN TEYVOLOYI®DV TPOG EKUETAAAELON MOV KO
AVOVEDGIU®V TNYOV eVEPYELNS. To evolapépov avtd evioybeTaL 0md TO YEYOVOG OTL O
TOAMEG TEPUTTOGELS 1| TEYVOLOYiD TV A.JLE. Ot LOVO €lvol OIKOVOLIKA EPIKTT OALA
KOL OPKETA OOJOTIKY. ATO TNV GAAN TAELPA, TO KVUPLO UEWOVEKTNUA TOLG £ivol 1
AVIKOVOTNTA TOVG VO, EKUETAAAEDTOVV TO HEYOADTEPO UEPOC TNG OBETIUNG EVEPYELQG,
(QOVOLEVO OV 1GOoppOTELTAL amd TO YEYOVOG OTL Ol A.TLE. givon aveEavtintec.

Oocov agopd v EALGSa, amoterel pio yopo pe TAOVG10 NAIKO SVVOUIKO, VO TO
moAvdpBuo vnowd e, OTMG Kol Ol OKTEC NG, Vmootnpilovv TV eykoTdoToon
AVELOYEVVITPLOV AOY® TNG LYNANG £VIOONG TOV OVELOV OTIS TEPLOYES avTéc. TéAog,
vdpyovv Kol pEPKEG  yewbBepuikég MMy, TOL  SVOTLYMG  TOPOUUEVOLV
AVEKUETOAAEVTEG. XPNOHOTOIOVTAG TIS Tapomdve mnyég evépyswog - EAAGda Oa
UTOPESEL VO KOADWYEL £voL LEYAAO LEPOC TMV EVEPYELOKDY TNG AVAYK®OV, EANTTMOVOVTOG
ONUOVTIKA TNV €EAPTNON TG amd Ta GUUPATIKA KODGLLOL.

1.1.1 Owovopkn Hoirtikn Yo 1ig Avaveaoipeg [nyés Evépyewog

H Aegvkn BifAog kot n véa odnyia yio TIC avavEDGLES TTNYEC EVEPYELAS, 1) OTTOlL Elva
1 EVPOTOIKY KOWOTIKY] GTPOTNYIKN Kol ox£d10 dpdong, £8ecav otodY0 £mg to 2020, T0
12% ¢ evépyelag mov mapdyetoar oty EE va eivon and tig Avaveooiueg TInyég
Evépyelag ko o1 ekmounég dvOpaka va peiwBovv katd 20%. Q¢ ek tovtov, Kbbe
yopa g Evponaikne 'Evoong, £xet deopevbel va emtdyel éva cuykekpipévo otdyo
péxpt o 2020.

EMéda

Xoupova pe ) Agvkn Bifio, n EALGda €xel decpevtel 6T1 émg to 2020, 10 20% g
KATOVAAWDONG TNG EVEPYELNG TTPETEL VO TPOEPYETAL OO OVOVEDGILEG TTNYEG EVEPYELAG,
and 4% to 2008. T va emitevyBel avtd, o kowvofovito e EAAGda ynoeioe Eva
VOHO TOV Oivel Hia GEPE KIVATPOV Y10, TNV TOPUY®YT] EVEPYELNS OO OVOVEMDOUEG
mmYég evépyelog. I'a ta ovotiuato PB/O 1 vopobecia mpofAémet 6tL £va, volKokvplo
elvar og Béon va mopdyel Kot vo TOAEL NAEKTPIKY EVEPYELN GTO SIKTVO, OTNV TIUN TOV
€ 0,55 avéa kWh, yo 25 ypdévie. Tnv ida otiyun, to vorkokvptd ayopdlet v
niextpikn evépyeto amod o diktvo € 0,15 avé KWh. O udévog mepropiopdg eivon 6t to
VOIKOKVPLE UTOPOVV VO EYKOTACTIIGOVV YEVVITPIEG LE OVOUAGTIKY oYL HIKPOTEPT
and 10kWp.



[poocopoimon ®B/O cvotmpdtov oto Aoyispiké Energy Plus

Kvrpog

[Tpwv and wo dekaetio Ko wpv amd v gicodo otnv Evponaikn ‘Evoon, n Korpog
nrav 100% eaptnuévn omd To OPLKTA KOVGIUO Yo TNV TOPUY®YY] MAEKTPIKNG
evépyewnc. Topa, n Kompog éxer decpevtel ot péypr 1o 2020, 10 13% 1n¢
KOTOVAA®ONG NAEKTPIKNG EVEPYELOG B0 TPOEPYETAL OO AVOVEDGILEG TNYES EVEPYELOG.
XOppova pe to oxéolo opdong v i Avavemotueg IInyég Evépyetag, £va votkokvpld
elval o€ Béom Vo TOANGEL TO GUVOAO TN NAEKTPIKNG EVEPYELOC, TOL TUPAYETOL OO
®B, oo diktvo ot T tv € 0,38 ava kKWh. Tavtoyxpova, n Tiu NAEKTPIGHOD Yia
T VOlKokvpld givan mepimov € 0,15 ava kKWh. H ovopaotiky 160G Tov GUGTAUATOS
dev mpémel va vrepPaiver ta 20 KWp.

1.2 Haoaxn axtivofoirio

1.2.1 T'eviké

H Ogppoxpacio oty emedveia 1ov HAov vroioyileTon 6Tt €ivon Tepimov 6000 K. H
tepdotio vt Beppokpacio NAOKNG okTivoBoliog exKTEUMEL OTN YN HE UEYIOTN
nokvotnTa pong mepimov 1,0 KW/m2 ko pe pnkog wxopotog peta&y 0,3 ko 2,5
um. Avtr givor 1 Aeyopevn pikpn aktivooiio Kopdtoy.

Ao v GAAN mhevpd, N Beppokpacio oty atpocseapa s I'mg etvon mepinov 230K
Katd pUEco Opo Ko oty emedveln g I'mg eivon mepimov 260-300 K, 1 omoia
nopapével o Katdotaon tooppomiog eSoutiog e e1oepyOUEVIG OKTIVOBOAIOG TTOV
avTavokAd miom oto odotnuo. Avtn 1 eEepyouevn axtivoforia epupavileton o€
éva unKog kopatog vrépudpng {dvng cvoyvotntov petald 5 kot 25 um, 1o omoio
ovopaletor peydAn oktvoBoAio KopATOV.

H eoepydpevn nioky oktvoBorie ot I'n eivon 5,4 exar. exajoules (108 joules).
30% avtg g okTvoPoAiag aviavokAdTor miom omd TNV aTtudcEAPO. Kol TO

vrorowmo 70% pmopel va petatpanel oe ddQopes Lopeég evépyetag. Avtd to 70%
(3,8 exajoules) eivor 10 000 @opég 10 TOGOGTO TG KOTOVAAMONG TOV OPLKTMV KO
TUPNVIKOV KOGV yia to 2002,

H ocvvolkn evépyeia ot povdoda tov xpovov (16Y0C) oL TPOEPYETOL OO Lo TN
aKTIVOPOAING KOl TPOGTINTEL GE Uid HLOVAOLOi EMPAVELD, OTOTEAEL TNV TLKVOTNTA

woyvog ( Irradiance ) n évtaon ¢ NAOKAG akTVOBOAING Kot UETPATOL OF : (;—VJ

Svpupoirileron yevika pe 1o ypaupa G . H tiun g og optopévn dpa Kot onueio otnv
EMPAvVELD TNG VNG e&opTdTol Eviova amd v 0€om ToLv YAOL GTOV OVPOVO, GALAL Kot
TIC LETEMPOAOYIKEG GUVONKEG.

H mokvoétta g nMoxng aktivofoAiog oto d1dotnio Kopaivetol o€ pkpd opla mepi
W

m2

uéon tyun: G, = 1353( ], Kot ovopaletot nAtakn otodepd.

H évtaon g nhokng aktivofolriog ektdc TG aTUOGPOIPAS, I OToio e£0PTATOL OO
mv kivion ¢ yng mepl tov Ao, pmopel va vmoroyileton pe axpifeia, pe Paon
YEOUETPIKESG oYéoels. AvtiBeta 1 pelwon mov vEIoTATAL OVTY, KATA TNV OOPOUN TNG



Kepdiao 1: Huoaxn Evépyela

oV oTHOCQOPa, €EAPTATOL OO TNV KATAOTOON TNG KOl OMOTEAEl OTATIOTIKO
uéyebog.

1.2.2 Hhwoxn T'eopetpia

H woy0¢ ¢ nMoxng axtivoforiog mapovcstdlel tepdotieg d0popés Kot givar o€
avaAoyio pe to ¥povo, TNV €MOYN, TIG KAMUOTOAOYIKEG GUVONKES, TNV VYpasio, KAT.
EmnAéov, empedleton onuaviikd kot omd GAAOVS Topdyovieg Om®G 1 POTOVOT| TOV
TePPAALOVTOG Kot TIG NALOKES KNAISEC.

O 7o oNUaVTIKOS TOPAYOVTOG TOV SIUOPPMVEL TV oYV TS NAOKNAG aKTVOBoAiog
elvar n tomoBecia mov Aapupdaver v axtivoPoiio. Katd tv didpkela evog étovg,
AOY® NG TEPIPOPAS TNG YNS YOPO amd Tov NAlo, M tomobecio AapPdvel dtdpopeg
0éoelc kat £xel ¢ amotéAleopo TNV aAAayr TG amdkAong 0, 1 omoia givorl 1 yovia
nmov oynuotifetor petald g ypopung mov apyilel and to KEVIPO NG YNng HEXPL TO
Kkévipo Tov NAMov kot tov Ionuepvd (Zynua 1.1) . O akpaieg Tipég yuo o Bopero
nuoeaipto givar +23,45 © otig 21 Iovviov ko -23,45 © otig 21 Askepppiov.

-

FETT L,

Yyuo 1.1: Topeio HAov

H «\ion evog Bepuikod cvomiuotog 1 piag mapdtaéng @B mpémel va sivon gvidg
ALTAOV TOV 0pi®mV Kol 0 KOAVTEPOS TPOCAVATOAIGUOG Y10l TOL GLGTHILOTO AVTH Eival O
Nortiog (Bopeto nuioceaipto). H BéAtiom yovia kAlong yuo to GLGTHUOTO OVTE, OVA
ndca otryun umopet va Bpedel and 11g e&iomoeig 1.1 ko 1.2

(T'wvio khiong) f° = (Tewypagixo widrog) ¢° - (I'wvia Anoxliong) 6° (1.1)
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Onov

(224 +:-‘}]

§° =23,45 X sin [350 X — (1.2)

N: nnuépa tov €tovg kat’ avéovta apduo, pe apyn v 1" lavovapiov

1.2.3 Apeon, 014011 Kol OVOKA®PEVT] aKTIVOfolia

H ovvolikr] axtwvoforia (global radiation) mov mpoominter oe o em@dveia
anoptiletan amd tpio péPN:
o Tnv dueon Ib (direct  beam radiation) mov £pyetan kot evbeiov amd Tov Ao,
e Tnv dwayory Id (diffuse radiation) mov mpoépyetarl omd oAOKANPO TOV OLPEVIO
00L0 Kot yevvatol Katd T okESaoT NG Gueons axtivooiiag
o Tnv avaxiouevny Ir (reflected radiation) mov mpoépyeton amd SLAPOPEG
YEWTOVIKEG EMPAVELEG OTOV 1 EMPAVELD avaPOopac elvol kovid o€ Ktipio,
vydpoTa 1 0ev givar opllovtia omdte d€YeTOL aKTIVOPOAiR amd TO £00.POG

Direct (beam) radiation

D W D
’I\Hl/\!‘ (NN

diffuse F) - diffuse

~ £l
0

reflected

Zynuo 1.2: Apeon, didyotn Kot avakAdpevn axtvofolrio

Emopévac n cuvoiikn aktivoPforia eivau: | =1b + 1d + Ir

Apeon etvon 1 aktivofolion TOV TPoEPYETAL OO TOV NAKO Oi0KO, £XEL OPIGUEVN
KateLBLVON YL OPICUEVO EMIMESO OVOPOPAC KOl OPIOUEVN YPOVIKY oTiyun. Me
KaBapod ovpavd amotehel TO PEYOADTEPO TOCOGTO NAOKNG EVEPYELOS TTOV TPOCTIMTEL
07O EMMEDO AVAPOPAEC.

Aldyotn etvar 1 aktivofoAia OV TPoEPYETOL ad OAO TOV LTOAOITO oVPAvio BOLO,
EKTOC TOL NAOL, AOY® KOAVYNG TNG ATUOGPALPOS OO GVVVEPO, VOPOTHOVG, CKOV).
IMa 10 eninedo avagopds, oev Exel oplopévn katevBouvon Onme N AUecT akTvoPoAia,
OALGQ TPOEPYETOAL OO OAO TOL CTLLELD TOL OLPAVOVD.

H ovaxiopevn mhlokn oxtivofoAiiocs @Tdvel G610 €MImMESO OovOQOPAS HETO amd
AVAKAOOT GE PLGIKEC 1| TEYVIKEG EMLPAVEIEC, TTOL LIAPYOVY GTOV TEPPAALOVTA YDPO.
"Eto1m yvoon g anoattel kdbe popa koA YOG TG TOTOYPAPiaG TOL YMPOL KoL TOV
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Kepdiao 1: Huoaxn Evépyela

OEIKT OVOKAOGTIKOTNTOG TMV EMPOVELDY, TOL OVOKAOVV TNV NALaKT akTvoPoAia. Ot
Liu xou Jordan 6éyovionr ¢ oeiktn avokAaoTtikOTNTAG TOV €0dpovg p=0,2 evd g
EMPAVELNG TTOV Elvar oTpopeVN pe xove 0,7.

1.2.4 AktivoPorio o€ KEKMPEVO ETITEDO

Ta dedopéva g nMAokng oktwvoPoriag oOlvovtar pe T HOPEN TNG OMKNG
axtwvoPoAiag oe opllovtio emimedo. Qot6c0, OA0 Tao PB kol mAlakd mhved eivon
ocuwnbog oe kexkMpévo eminedo, €€ ov kol 1 oktvoPfoAiion mov AauPdvovv eivor
dwpopetikn. EmmAéov, m ocwot) mAoxn axtivoBoia yio v KekMpévn 0€om
Sradpapatifel onuavtikd poOAo 610 GYXEOOGHO EVOG PMOTOPOATAIKOD GLOTNUATOG. €2C
ek tovtou, M opfn nMilokn axtivoPoiia mpémer va vmoloylotel. H axodilovdn
TPOGEYYION Y10 TOV VTOAOYIGHO TNG NAOKTG aKTivoPoAiag o€ KEKAUEVO emtimedo gival
évog ouvovacpog Tmv epyactov g Duffie kor Beckman, Lorenzo kot Markvart.

Aoctpovopkd
& l'eypapucd
dedopéva

Hloxn
otabepd (Gsc)

AxtwvoBorio oe
opilovtio
eninedo (I)

Axtvofolia oe
oplovrio eninedo ektdg
atpuoocpapas (Io)

Agixkng

OVOKAQGTIKOTNTOG
£3GpovC p Agixtng aBprotnrog
Kt=1/To
AtGyvtn oxtvoPorio o Apeon axtvoBolio ce
opilovtio emimedo (Id) opilovtio emimedo (Ib)
/\ il

Avaxdopevn axtivoBolio Adyotn axtvopoirio o Apeon oktivoBoAio og
og kekMpévo eninedo (Iry) KekMpévo eninedo (Irg) kekApévo eninedo (Irp)

aVe

OMikn| aktwvoPolio og
KkekMpévo eminedo I+

Zynpa 1.3: Adypappo vroAoyiopov aktvoBoliog oe KeKALLEVO enimedo
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[Ma tov vroAoyiopd ¢ NAMaKNG akTivofoiag 010 KekMuEVO eninedo o mpémetl va
@Bt v1' oy Yo KAOE i OO TIG GVVIGTAOGES Kol £VaG d10pHmTIKOG CLVTEAEGTIG.

O dophwtikog cvviedeotg Yo TNV Guecn nitakr aktvofolia (R,), eivon o Adyog
g Gpeong NAakng aktvoBoliag mov Tpoomintel 610 KekMpEvo eninedo (I, 1), mpog

avThy 6T0 0prEdvTio eminedo (I,).

O VTOAOYIGHOG TNG CLVIGTAOGAG Yo TNV dtdyvTn axtivoPoria PBaciletor otnv vdBeon
ott M Ol €ivol 1GOTPOMIKY], ONAAON €ival OUOWOHOPEO KOTOVEUNUEVN OnT' TOV
ovpavio Boro. O dophwTikdg cuvteheoThg Yio TV didyvtn aktivoPforia (R, ) etvar o
Adyog G dudyvtng axtivofoAiag mov mpoomintel 610 KekApévo eminedo (1 o) TPOG

avthy 6T0 opriovtio (1)

O dopboticog cvvtereotg Yo TNV avokAdpevn aktvoPoria (R ), eivar o Adyog g
avVaKA®OUEVNS aKTVOBoAlaG Tov TpooTintel 610 kKeKAMUEVO emimedo (1 r,T)’ TPOG OLTNV
oto opiEovtio (I ). H avaxhodpevn 6pog 6to opiloévio eninedo eivan 1o ytvopevo tov

OUVTEAECTH OVAKAOGCNG P TOV €0GMPOVS TNG YOPW TEPLOYNG EML TNV OAKN MNALOKY
axtwvoPBoria (1) oto opiloviio. Onmg ka1 6TV TPONYOVUEVN TEPITTOOT £TOL Kot
€0, LTOOETOVLLE OTL 1] AVOKADUEVT EIVOL IGOTPOTIIKN.

H ohikn nAwakr aktivoBolio oto kekApEvo eninedo L, ewvon :

L,=LR, +I,R,+LpR,

12



Kepdiaro 2: dotofoltaikd ctoyygio

Kepdioro 2: Potopforraikd otovysia

2.1 Iotopia

O 0po¢ «POTOPOATAIKA» TPOEPYETAL OO TO GLVIVACUO TNG EAMNVIKNG AEENG PG LE
™ AéEn Volt, to 6voua g povadag tng NAEKTPEYEPTIKNG dVOVOUNG TOV THPE TO OVOUY
™mc omo tov Itadd puowko Count Alessandro Volta.

To ewtopoitaixd @avouevo avakaideonke to 1839 and tov I'dAlo puowkd Edmond
Becquerel, mov mopatipnoe 611 1 Tdon g pratapiog avEavoTay 0TV Ol AGTUEVIEG
TAGKEG OVTNG ekTifeTon 68 NAaKO emc. 261000, Lovo To 1954 ypnoomomdnke mg
mmyn evépyelag, and tovg Chapin, Fuller kot Pearson otav dpyisav vo. xpnotponotovv
EVIGYVUEVOVS MUY ®YOVS TUPLTIOV.

2.2 Dotoforraiké @orvopevo

To potofoltaikd @oawvopevo Kot 1 Asrtovpyio. ToL POTOPOATAIKOV GULGTHHOTOC
otpilete oTIg PACIKES 1O1OTNTEG TOV MAYOYDOV DVMK®V GE OTOMKO EMITENO.

Otov 10 Qwg mpoomintel o o empdaveln gite avokAdtol, €ite TV olamepva
(dramepatdtTa) £ite amoppoPdtar omd TO0 LVAIKO NG empdvelas. H amoppopnon tov
QMTOG OVOCTIKA ONUOIVEL TNV HETATPOTN TOV GE U0 GAAN LOPPN EVEPYELNG
(cbpupova pe v opyn owTnpnong g evépPyewg) M omoia cuvnBmg eivar 1M
Bepuotra.

[Mopdro ovtd Op®MS VEAPYOVY KATOW VAKG To omoio. £yovv TNV WdTTA Vo
LETOTPEMOVY TNV EVEPYELDL TOV TPOCTIMTTOVI®OV QOTOVIOV (TOKETOL EVEPYELNG) OF
NAEKTPIKN eVEPYELR. AVTA TOL LAIKA £lvar o1 parymyol Kot o€ avTtd ogeileton emiong n
TEPAOTLO, TEYVOLOYIKY] TPOOOOC OV £YEL GLVTEAELTEL OTOV TOUEN TNG NAEKTPOVIKNG
Kol ovvemakOAovba  GTOV  €UPUTEPO  YDPO NG TANPOPOPIKNG KOL  TOV
TNAETIKOVOVIDV.

Ievikotepa ta VAIKE oty @O0N GE OYE0T UE TO MAEKTPIKA YOPOKINPIOTIKA TOLG
EUTIMTOVV GE TPEIS KATNYOPIEG, TOLG AYM®YOLS TOL NAEKTPIGLOV, TOVG HLOVOTEG KoL
Tovg Muayoyovs. ‘Evoac nmuoaymydg éxet v widtto voo umopel va eheyyBel m
NAEKTPIKN TOL OYWYHOTNTA £iTE pLOVIHLO €iTE SLVOUIKA.

2.3 Aymyoi, povoTéc Kol uuayyoi

Onog eivar yvootd amd v QULOIKY, To UETOAAN LETAPEPOVY MAEKTPIKT EVEPYELQ.
Avtd ovpPaivel yuoti éyovv moAdd mAextpovia oto L{dVN ayoyng. Amd v GAAN
TAEVPA, Ol HOVOTNPES, TOL OVOKOAN UETOPEPOLY MAEKTPIKN EVEPYELD, OEV E£XOVLV
NAekTpdVIQ GTO PACHA OVTO.
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{ Zuavn

/ AyuryipoTnTag

+—— Midkevo Evipyeiag

\ Zuvn oBévoug

Yynpa 2.1: Evepyelakég Zoveg

H mocomta g evépyelag mov €xel éva nAektpdvio, Ppioketon péco o pio amd TiG
duapopeg evepyelokeg «Cavecy. Ta niekTpovia mov Kpatohv To ATOHO VOGS DAIKOV
pali, eivarl oto YOUNAOTEPO PAGHA OO KOTAGTOOT EVEPYEWNG, YVOOTH OC «PAGHA
00évoug» . Av éva nAextpdvio AaPel apketn evépyela, ival duvaTdv Vo TPOYWPNOEL
o€ ML DYNAOTEPT EVEPYEWKY] KATAOTAOY. ALTN 1 KOTACTOON E£ivol YVOOT| ©C
«paopo ayoyno». H evépyeia mov ypeldleton yoo v kivnon oot ovopdleton
«EvepyelaKko Oldkevo» Kot to pEyeBog TG  TMOKIAAEL XTO (QAGHO Oy®YNS, TO
niektpdvia givor glevbepa vo KOUKAOQPOPOVV GTO €0MTEPIKO TOL LAMKOD KOl MG
OTOTEAEC O, TOUPAYETOL NAEKTPIKY EVEPYELQL.

Ta oteped vk avarioyo pe tov Pabud otov omoio dyovv 1o MAEKTPIKO pevU
KOTATACCOVTOL GE 0y@yols , LOVOTES Kot nuaywyots . H dtapopd tovg €ykettan 6To
mAN00g TV eAe0BEP®V NAEKTPOVIDV, ONAOOY OVTMOV TOL UTOPOVV VO, EMLTOLVOOVLV
Vo TNV Mdpaon EVOG NAEKTPIKOV TTEdiOL.

Ov ayoyol &rovv debBova Ttétola MAeKTpOVIO, Ol Muaywyol (otg cvvnOiouéveg
Bepurokpacieg ) ToAD Alyo Kot 01 LOVOTEG TPAKTIKA KABOAOL.

2.3.1 Hmoyomyoi

Ta eotofoitaikd otoyeion kataokevdloviar Kupimg amd MUyw®yods Tov glval
otoyyeia teTpactevn pe TETPAEdPIKN KPLOTUAMKY doun émwg to moupitio (Si). Xta
oTtoyEio aVTA 0V LITAPYOVY EAEVBEPOL POPEiG NAEKTPIKOD pedLITOG Kol € O1afETouV
NAEKTPIKY Oy®YILOTNTO OTNV VTOOETIKN TEPIMTOON TOL 0 NUAY®YOS PpiokeTon ot
OepeMmon  evepyelokn Kotdotaomn, OmAaon elvar  evteddg  vmofadbucpévog
evepyelokd. Otav OUOG amoppoPNoovY KAmolo aStOA0YN EVEPYELD, T.Y. LE TN HOPOY|
Bepuotrag 1 aktivofoiiog, paypartoroteitot po plikn Hetafoir).
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Syua 2.2: Kpuotodiikd mAéypo mopitiov pe dtopo mpdspéng

H evépysia mov mopéyetal 610 GMOUA KOl KOTOVEUETAL GTO ATOWUE TOV, TPOKAAEL TNV
elevBépmon moAADV mAekTpoviov omd Tovg Oecpove. Ta mAextpdvia avtd
amopaKPHVOVTOL OO TNV TEPLOYN] TOL OEGUOV TOVG GTO KPLOTUAAMKO TAEYHO, YOPN
OTNV KIWNTIKN €VEPYEWD. TOV OmoOKTNoOV Kol Yyivovior €ukivtor @opeic Tov
NAEKTPIGUOV, dIVOVTOS GTOV NUOy®wyo po a&toAoyn nAektpikn oywyyotnta. Eivol
Qovepd OTL 1O evepyelokd Oudkevo avdpeco ot {ovn obBévoug ko otn {ovn
ayOYoOTTOG eKOPACEL TNV EAGYLIOTN OOUTOVUEVN EVEPYEWD Y10, TN OEYEPOT| €VOC
nAektpoviov cBévovg, dote va petatpanel e eAeBepo NMAEKTPOHVIO, LE TAVTOYPOVN
dnuovpyio Log omnG.

AV 610 NAEKTPOVIO. TOV OEGUAOV TOV KPVOTAALOL Tpocpephel Lo ToGHTNTO EVEPYELOG
Y. av dgyxbobv o déoun aktvoforiag mov amoteleital and eoTOVIO pE evépyela hv
LkpoTEPN amd 1o gvepyelakd didkevo (Eg>hv), de pmopodv va v anopponcovy Kat
pévouv ot {ovn c0évoug. Av dumg ta evepyelokd KPAvTa mov TpoceEépovial ivat
ioa M peyolvtepo, amd 1o gvepyelakd didkevo tov nuoywyov (Eg<hv), tote xdbe
KBavto pmopet va amoppoenBei amd Eva nhektpdvio oBévoug kat va dieyepbel mpog
Covn ayoyipndmrag, apnvovtag otn {ovn 6Bévoug pia omm. O mapoamdve Unyovicpog
déyepong e€aptdTot Kot amd To av 0 Naymyos ivol GUesog 1 ERUECOG.

Av tdpa o tetpachevic nuoyoydg Si, vobevtel pe kamolo mevtachevég otoryeio
(pwdspopog, P) i pe kamowo tpiobevég otoryeio (Bopo, B), toOte mapdyeton npuorywyog
npocuiEemG TOTOV-N KO TVTTOL-P AVTIGTOLYO.

Téooepa amd ta mévie miektpovia coBévovg kdbe atdopov P, o evobodv pue
NAeKTPOVIO GOEVOVE TV YEITOVIKOV 0TOp®V Si kot Oa oynuUaticovy Opol0TOAMKOVG
deopovg (Zymua 2.2). To méunto niektpdvio (popéag mAelovotnrag) B cuykpoteiton
TOAD yadloapd amd to OeTikd mupnvikd eoptio Tov P kan pe Alyn evépyeia pmopei va
aroomacHel Kot va Kiviioel cav eAebBepo nAekTpovio, aprvovtag éva aviov (P+) mov
pével akivnto oto mAEypHo. Anioadn to meEvTacHevéG ATOUO GULUTEPLPEPETOL GTO
TAEYHO oav d0TNG NAekTpovimv (TOTog-1 Nuywydc). Avtictolya, pe TV TpoOcén
pofevov atopov B oe mieypatikég 0éoeig tov Si, dnuiovpyodvior kevég Béoelg
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NAEKTPOVI®V 6TOVG 0eGHOVE (Zynua 2.2). Me v amoppdéenon evog HKpov mTocoh
EVEPYELWNG, £va MAEKTPOVIO OO £VOL YEITOVIKO TANPY 0eGUd Umopel va KaALYEL TV
Kevi] 0éom, aenvovtag mapdAinio oty mpormyovuevn O€omn Tov ML Om KO
petatpémovtag 10 AGtopo B oe xotdov (B-). Aniadn to 1probevég  drtopo
CUUTEPLPEPETAL GOV OMOOEKTNG NAEKTPOVIOV (POPEic HEOVOTNTOG) 1| 0OTNG OTMV
(TOmog-p nuoywyos).

2.4 ®otoforrarka otoryeio Ivprriov (Si)

To vAkd mov ypnoomoleitanl TEPIGCOTEPO Y10, VO KOTAGKELOGTOVV POTOPOATOIKA
otoyeio omv Propunyavia eivor to mwopitio. Eivor icmwg kKo 1o povadikd vMkod mov
napdyetal pe 160 polkd tpomo. To mupitio onfpepa amoTerel TNV TPMTN VAN Yo TO
90% g ayopds TV @MTOROATATKMV.

Ta onpovtikdTEPO TAEOVEKTLOTO TOV TLPLTIOL Elvar:

e  Mnopel va Bpedel mépa moAd edkoAa otnv evo. Eivar to debtepo o apbovia
VMKO OV VTLAPYEL 6TOV TAAVATN HeTd To 0&uydvo. To 610&eidlo Tov Tvpitiov
(Si02) () xowmdg N aupog) kat o yaAalitng amotehodv 10 28% 10V EAOL0V NG
. Etvan wdaitepa @iikod mpog 1o mepiPdAiov.

o  Mmnopel ebkora va Mdoel kot va popeorombei. Eniong sivor oyeticd gvkoro
VO LETATPATEL GTNV LOVOKPVGTAAMKN TOV LOPO).

¢ Ot NhekTpiKéG TOV WOTNTES Uropovv va dttnpnBodv péxpt kot otovg 125C
KATL 7OV EemMTPEMEL TNV YPNON TOL TVpLtiov o€  Wlaitepa  SVOKOAES
nmepBailoviikéc ovvOnkes. Avtog sivar kot 0 AOYoG mov To. POTOPOATATKA
otoyyelo  mopitiov  avromefépyovior o€ éva  wWwitepa  gupy  PAGHA
Oeprokpaciov.

o [IoA0 onuoviikd otoyeio, mov ovvéfore otnv ypnyopn ovamtuén Tov
QOTOROATUIKOV GTOLYEIMV To TeEAEVTOiO XPOVIK, NTOV 1 MON AVOTTUYHEVN
TeXVOAOYia, otV Propnyovia g eneéepyaciag Tov TUPLTIOL, GTOV TOUEN TNG
NAEKTPOVIKNG (VTOAOYIoTES, TnAeopdoelg kAm). To 2007 pdlota NTOvV 1
TPAOTN ¥POVIA TOv VANPYE pHeyohvtepn (ntnmom (o€ TGvoug KPLOTUAALKOD
TLPLTIOV) GTNV AYOPA TOV PMOTOPOATAIKMY GTOEIDV GE GYECT| LE OVTHV TOV
NUOY®YOV TNG NAEKTPOVIKNG.

Mo katnyopromoinom yio to. @wtoPoAtaikd otowyeio o pmopovoe va yivel pe faon
TO TOLYOG TOV LAIKOV OV YPNCUYLOTOLEITAL.

2.4.1 TYmor @ToPoATAIKOV GCVOTNRATOV TVPLTIOV CUEYALOV TAYOVS»

o ®dwtofortaikd otoyeio povokpvotariikod moprtiov  (SingleCrystalline
Silicon, sc-Si).

To méyog tovg eivan yopw ota 0,3 ythootd. H anddoon tovg otnv Prounyovia
Kopoaiveror and 15 - 18% vy 10 mAaiclo. 1o gpyactnplo €xovv emitevydel axopa
peyoATEPES amodooels €mg kot 24,7%. Ta povokpuotailikd pmtofoitaikd ototyeia
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YOPaKTNPILOVTOL amd TO TAEOVEKTNUA TG KOADTEPNG OYECT ATOO0CTG/EMPAVELNS 1
"gvepyelokng mokvotroc". ‘Eva dAho yopaktnplotikd eivar to LYMAOG KOGTOG
KOTOOKELNG OE OYEOM HUE TO TOAVKPLOTOAAMKA. Baoikéc teyvoloyiec mapoywmyng
LOVOKPUGTOAMKOV emTofoAtaikmdv eivor 1 péBodog CZ (Czochralski) kot n uébodog
FZ (float zone). Apgodtepeg Paciloviar oty avamtvén pdapdov moprtiov. To
LOVOKPLGTOAMKO (QOTOPOATAIKO HE TNV VYNAOTEPN amOO0GT GTO EUTOPLO GY|LEPQ,
etvan tng SunPower pe anddoomn mharsiov 18,5%. Eivan pdiicta 1o povadikd mov €xet
TIC UETOAMKEG EMAPEC OTO To® UEPOS TOL TAveA amokopiloviag £€To1 peyoAvTepn
EMPAVELN OAANAETIOPOON G LE TNV NALOKT] aKTIVOBOALA.

o  dwtofortaka keAld moAvkpvotaiiikod mupttiov (MultiCrystalline Silicon,
mc-Si)

To mayog tovg elvar emiong mepimov 0,3 ytiootd. H pébodog mapaymyng tovg eivat
@ONVATEPT OO VTNV TOV HLOVOKPVGTOAAKAOV YU 00TO KO 1) TN TOVG givort cuviOmG
Myo youniotepn. Omtikd pmopel  kovelg vo  mopatnpnoel TG EMUEPOVS
LOVOKPLOTOAMKEG TEPLOYES. OG0 PeEyaADTEPES €IVl GE EKTOON Ol LOVOKPLGTOAMKEG
TEPOYES TOCO HEYOADTEPN €ivol Kol 1 omdd0oT Yoo TO TOAVKPLGTOAAKE
QOTOPOATOKA KEALAL.

Ye epyoaotnplokés eQapproyés éxovv emtevydel amoddoels €wg kot 20% eved oTo
EUTOPLO T TOAVKPLGTOAAKE oTotyeln dtatiBevion pe amoddoelg and 13 Ewc kot 15%
v To @otoPfoAitaikd mAaico (mavel). Baocwotepeg teyvoloyiec mapaywyne ivat: n
uébodoc am' gvbeiag otepeomoinong DS (directional solidification). , n avantuén
Mopévov oprriov ("yvTevon"), kKo n nAekTpopayvntikn yvtevon EMC.

o  dwtofolrtaikd otoryeio Tarviag mopttiov (Ribbon Silicon)

[Tpdkertan v po oyetikd véa texvoAoyio. @OTOPOATAIKOV GTotKElV. AVOTTUGETOL
a6 v Evergreen Solar. TIpocpépet émg katr 50% peimon oty ypnomn tov Tupitiov
oe oyxéon pe TG "TMopPadOClOKEG TEXVIKES" KOTOOKEVLNG HOVOKPLOTUAMK®OV Kot
TOAVKPUOTOAAIK®OV QOTOPOATUIKAOV KOWYEADY TLPLTIOV.

H amdédoon yuo ta potoPoitaikd ototyeio tov £xel etdost mAéov yupw oto 12-13%
EVO T0 TAYoG Tov givarl mepimov 0,3 ylootd. XTOo €pyactnplo €xovv emitevydel
amodOGELS TG TAENG Tov 18%

2.4.2 ®@ToPortarka VAKA AERTAOV EMGTPOGEMV, thin film

o Mioeinvoivorovyog yorkog (CulnSe2 f CIS, pe mpocsbnikn ydAiiov CIGS)

O Awcelnvoivolovyog Xahkog €xel eEAPETIKY ATOPPOPNTIKOTNTO GTO TPOCTIMTOV
QMG 0ALL TOPOAD QVTA 1) ATOSOGT TOL LE TIG GVYYPOVEG TEYVIKES Kupaivetatl 6to 11%
(TAhaicto).
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[poocopoimon ®B/O cvotmpdtov oto Aoyispiké Energy Plus

Epyaotmplaxkd €ywve gpwet anddoon oto eminedo tov 18,8% m omoia eivon won
peyoAvtepn mov €xel emtevydel peTald TV EOTOPOATAIKMOV TEYVOAOYUDV AETTNG
eMoTPOoE®S. Me mpostnkn yédAhov CIGS 1 anddoon tov umopel vo avEndei axopa
neplocotEPO. To TPOPANHA TOV VILAPYEL Elvar OTL TO (VOO0 VITAPYEL OE TEPLOPICUEVES
TOGOTNTEC GTNV QUG LT EMOUEVA XPOVIOL TAVTMS OVOUEVETOL TO KOGTOS TOL VoL Elvail
APKETE YOUNAOTEPO.

o  dwrofolraira ororyeia duoppov moprrioo (Amorphous v Thin film Silicon, a-
Si)

Ta potoPoArtaikd ototyeio avtd, Exovv oenTd YUUNAOTEPES ATOOOCELS G OYEOT LE
TIC 000 mpomyovpeveg kortnyopies. Ilpdketton yoo Toviee AenTOV EMOTPOGE®Y Ol
omoieg mapdyovtal pe v evamdfeon MUywyov LAKoU (Tupitio otnv mepinTmon
HoG) TAV® G VIOCTPMUN VITOCTNPIENS, XOUNA0D KOGTOVS OT®G YVOAL 1 aAovpivio.
"Etot kou AMdy® g HuKpOTEPNG TOGOTNTOS TLPLTIOL TOV YPNCUOTOLEITAL 1] TN TOVG
etvat yevikotepa apKeTA YopUnAOTEPT.

O yopokPIopds APOpPPo PMTOROATAIKO TPOEPYETAL GO TOV TLYOIO TPOTO LE TOV
omoio givar drateTaypéva ta dTopa tov mopttiov. Ot eMOOGELS TOV EMTVYYAVOVTOL
ypnoonotdvtoag eotofoArtokd thin films muprtiov kvpaivovrat yuo to Thaicilo amd 6
£m¢ 8% evd oto gpyactiplo £yovv emtevydel anoddcelg axoua kot 14%.

To onuavtikdtePo TAEOVEKTNIO Y10, TO POTOPOATAIKO cToLyEio a-Si eivar T0 Yeyovoc
ot dev emmpedleton mTOAD omd TG vymiég Beppoxpaciec. Emiong, mieovektel oty
aflomoinon g amOd0oNg TOV O OYECON HE To KPLOTOAAKE @B, O0tov vEapyet
Sy aktvoPorio (cuvvePLd).

To pelovékTua TV GULoOPE®V TAUIGI®V Vol 1| YOUNAT TOVG EVEPYEIOKN TUKVOTNTA
KATL Tov onuoaivel 0Tt Yo va mapdyovpe v 10 evépyela xpelalOUacTE GYEIOV
owmAdolo eMPAveln. oe GYEOT UE TO. KPLOTAAMKA QwToPoitotka otovyeio. Emiong
vdpyovv aueiPorieg 6wV apopd TV ddpkela {ONC TOV AULOPEOV TAGIOV H0G
Kol 08V LIAPYOVV OTOlKElD Omd TOAEG EYKOTACTAGES OPOV 1 TEYVOAOYin €lval
oxetikd wowvovpla. Tlapdia ovtd o1 katackevaotéc mALov Olvouvv  gyydhnoelg
amodoong 20 etwv. To mdyog Tov muprtiov eivar mepimov 0,0001 yhootd evd TO
vrooTpopa propet va gtvar amd 1 éog 3 ydlooTd.

o Telovprovyo Kaduio (CdTe)

To Tehovprovyo Kaduo €yetl evepyelaxd didkevo yopw oto 1eV 1o onoio givor moAd
KOVTA G710 MAoKO @Acpo KdtL mov Tov divel cofopd TAEOVEKTHUOTO OTMG TNV
duvatdmrto va amoppoed 10 99% g mpoonintovcag aktivoBoiiac. Ot chyypoveg
TEYVIKEG OULMG LLAG TPOGPEPOVY OTOOOGELS TAUIGTOV YOpw 6T0 6-8%. LT0O £pyaoTiplo
1N am6d0oT ota oToPoAToKA cToKEln £xel pBAceL To 16%.

Melhovtikd avapévetol T0 KOGTOS TOL VO TECEL APKETA. Tpoyomédn yia TV ypnon
TOL OmOTEAEL TO YEYOVOG OTL TO KAOUIO COUPOVO HE KATMOlEG £pevuveg eivorn
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KapKvoyovo pe omotélecpa vo mpoPAnuatifel 1o evOEYOUEVO TNG EKTETOUEVNG
xpnong tov. Hon m Greenpeace é&xst evavtimbel oty ypnon 7tov. Emiong
mpoPAinuatiCer 1 éAkewyn tov TeAlovpiov. Enpavtikdtepn ypnon Tov eivar M
evOuldkmon Tov 610 YvoAl ©g dopkd viko (BI®B Building Integrated
Photovoltaic).

o Apoevikovyo ['dAiio (GaAs)

To T'éAho elvar éva mopampoidv g pevotomoinong GAA®Y UETOAA®V OT®G TO
alovpivio kot o yevddpyvpog. Eivar mo omdvio axopa xor amd tov ypvcd. To
Apcévio dev elvar ombvio GAAOL €€l TO UEWOVEKTNUO OTL €lval OMANTNPIOOES.
To apoevikovyo yYaAAlo €xel evepyelaxod odkevo 1,43eV mov eivarl 100vikd yloo TV
AmopPOPN O TNG NAMOKNG aKTIVOBOANG.

H oanddoon tov oty popen morlamiodv cvvevooewmv (multijunction) esivar
vynAOTEPN oL Exel emtevyBel ko ayyilel To 29%. Eniong ta pwtofoAitaika ctoryeia
GaAs eivar e€oupetikd avlektikd oTig VYNAEG Bepprokpacieg yeyovog mov emPaiiet
oxXedOV TNV XPNOT| TOVG GE EPUPLOYEG NALOKDV GLYKEVIPOTIKGOV GLOTNHaTmV (Solar
concentrators). Ta ewtoPoAtoikd octotycion GaAS £xovv 10 TAEOVEKTNUA OTL AVTEXOLV
o€ TOAD LYNAES TOGOTNTEG NAOKNG aKTVOPBOAMAG, Yoo avTO aAAG Kol AGY® TNG TOAD
VYNNG omddoong Tov evdsikvutal yo Stotnkég eeappoyés. To peyaAvtepo
HEWOVEKTNUOL  OWTAG NG  TeYvoAoyiog elvar 10  vrepPoAkd KOOGTOC TOL
povokpvotarikod GaAS VTOGTPMOUOTOC.

2.4.3 Ypprowa ®otofortaika Xtovyeia

"Eva vBpdwd potoPortaikd otoryeio amotedeiton omd OTPOGES VAIKOV JapOpmV
TEXVOAOYLOV.

- HIT (Heterojunction with Intrinsic Thin-layer). Ta oo yvootd gumopikd vEPIOKA
Q®TOROATAIKG OTOLXEIN OTOTEAOVVTOL ATTO dVO GTPMOGELS ALOPPOV TVPLTIOV (TAVE Kot
KAT®) &VO EVOLAUESO VTAPYEL MWL  OTPAOCT  HOVOKPLOTOAAKOD — mupitiov.
To peyddo mAeovékTna aVTNS TG TEXVOAOYiaG givat 0 VYNAOG Pabog amddoong Tov
TAOLGIOV TTOV QTAVEL GE EUTOPIKES EQapUOYEG oto 17,2% Kou To omoio onuaivel 0T
PEWLONOOTE KPOTEPT] EMPAVELD Yio Vo, Exovpe TNV dwa eykateatnuévn oyv. Ta
avtiotoryo otoPfoArtaikd otowyeio govv amddoomn 19,7%. AAla mAeovekTipata yio
0 VPPWIKA @oToPoAToKa oToweion €ival 1M VYNAN TOLG OmAS00N GE VLYNAES
Oepuoxpacieg aAld Kol M pEYAAN TOLG OmMOOOCT OTNV OlXEOUEV OKTIVOBOAOL.
dvokd, aeov TPooPpEpel TOGA TOAAE, TO VPPOKO P®TOPOATOKO €ivol Kol KATMG
axp1otepo og oyéomn Le Ta cuUPaTikd PoTofoATonkd TAAIGLO.

AAeg TeYvOAOYiES

H teyvoroyia tov potofortaikdv eelicoeton pe paydaiovg puOupovg kot didpopa
gPyaoTNPLL 6TOV KOGHO Tapovctdlovv véeg matévieg. Kamoleg amd Tic teyvoAoyieg
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oto eoTofoAToukd otoyyeion mov aivetol va Egxwpilovv Kot LEALOVTIKE TOOVOS Vo
yivel evpeia n xpriom Tovg sivar:

- NavokpuotaAlikd eotoPoAtaikd otoryeia Tupitiov (Nc-Si)
- Opyavicd/TToAvpepn| otoyeio

44
Multijunction Concentrators -l ici i Boeing-
i : Best Research-Cell Efficiencies i A
¥ Three-junction (2-terminal, manolithic) {metamarphic) \,
40 [~ A Two-junction (2-terminal, monolithic)
8
Single-Junction GaAs Boeing: x
g | K NREL
3Bl A Single crystal Spectrolab (inverted,
A Concentrator semi-mismaiched)
W Thin film v
g Japan NREL
32 ~ Cms}alllne Si Cells NREL Energy (inveried,semi-
m Single crystal NREL Spectrolab mismaiched, 1-sun)
O Multicrystaline m‘gaﬂﬂ" Amonix
# Thick Si film {2l ano) SunFower (82x.conc.)
28 A (8xcone) L mmm———— -
2 Thin-Film Technologies X%Woﬂi _________________ Em——————-
< ® Cu(lnGa)Se {idGroon) SW FIGISE
= Spire,
> 24}~ ocCdm
Q © Amorphous SiH (stabilized) NREL
s 2 0-, pol Stanford Gufin GalSe;
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‘o 20 I O Multijunction polycrystalline
= : ARCO NREL
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1T} O Dye-sensi Sy L Sharp
161 ."“jw- house : Tniversly . 0 (fﬁr\:msm::‘q:‘r:“ (large-area)
(ve N&agamuca 7 f F\or\da\\‘ = }‘lREL (“5""‘:)"“; NREL _* e fransfer) (]
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12+ Bosing ﬁo{al i — Boeing United Solar
— AMETEK  Photon Energy > ) 11.1%
Matsyshita s EPFL‘Kanaka Shup
L& (2 um on glass)
= United Sofar
NREL Konarka
Univ, Linz
Groningen
4+ NS Plextronics
Siemens.
University
0 i J | \Ijmverswy Linz Linz |
I | [ I I T L1 i i [ I T T N
1975 1980 1985 1990 1995 2000 2005 2010

Rev, 11-07-07

Synpa 2.3: E¢éién e amddoons twv pwtofoltaikmv aroryeiwv

2.5 Apyés Aertovpyiog Tov @B otoryeimv

Ta nAokd otoyeion amotehovvtol amd 600 Aentd, pe TPOGUEIEELS, NUIOY®YR VAIKAL.
To avotepo otpodua givar évo N-tomov ( negative -) ko éyel dnuovpyndel amod
TpoSEN mopttiov pe podceopo. To younAdtepo otpdpa gival p-tomov (positive +)
Kat £yel dmMuovpyndet amd mpodcEn moupitiov pe Bépro.

H Aertovpyia tov nAakadv ototyeiov PacileTon o1 SIOUOPP®OT UG SLOGTADPMONG
peta&h Tov N-THTOL KoL TOL P-THTOL MayY®OV. Mia dtactadpwon pP-nN oynuotileTot
and TPOCUIEN YETOVIKOV TEPLOYDOV TOV MUOY®OYOV HE P-TOTOL Kot N-TOTOVL,
ONUIOVPYOVTOS €V CTPOUO EYYEVAOV LAMK®V, 1 Oomolo €XEl G OMOTEAEGHO Lo
evputepn (oOvn petdfoaonc.

Oleg o1 dloTavp®CELg NUOY®OYOV TepAapupdvouy éva 1oyvpd niektpikd medio. To
owg Bewpeitor g pony coUATIOI®V. AVTA T COUATIO-POTOHVIO. PEPOVY EVa TOGO
evépyeng. Otav 10 em¢ yTumd TV P-N d1oTOVPM®GCT, T0 NAEKTPOVIO, KIVOOVTAL GE
VYNAOTEPN  evepyelakn Kotdotaon. Q¢ amotéAecpo, poe ‘omn’  Ba  petve,
onuovpydvtag avénorn tov opBpod Tov (gvydv mAektpoviov. Katomv, To
NAEKTPOVIOL 0O TNV N-TOTTOL TAEVPE, OLEPYETOL NAEKTPIKN EVEPYELDL 0 TO eEMTEPKO
KOKA®UO KoL OTn GLVEXELN TG 0TV P-TAELPE OOV EMOVOCLVOEOVTOL LLE TNV OTY).
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Kepdiaro 2: dotofoltaikd ctoyygio

Q¢ ek toOTOL, M AMOPPOPNON EOTOVIOV GTNV dloTAVP®ST P-N, dlvel (o Tyn
oLVVEXOVG PEVUOTOG. AVTH M KIVON TOV NAEKTPOVIOV KOl 1] TOPOY®YT] NAEKTPIKNG
EVEPYELNG UTOPEL Va TePLYPaPEel omd Eval 160dVVao KOKAoua (Zynua 2.4).

Electrons —

E’i\l‘

‘EJ
3
Z
e
G |
A
\/—

Vv = Load

Yynua 2.4: Icodvvapo kdkAmpo

2.6 Huoxa otoyyeia

210 TMEPAPATIKO HEPOG AVTNG NG epYaciag Ba ypnoipnomoinfodv HoVOKPLOTOAAKE
eotofoltawkd ototyeio Tupttiov. Avtd ta nAakd ctoryeio Exovv TV ENG doun:
e Tnv avo EMEAVELN TOV EMTPETEL GTO PMOG VO, TEPAGEL
¢ 'Eva otpopa dmiektpikod viAkod (ARC) yio amotpomn g avTavaKAaoTG
TOL PWTOG
To n-tomov mound
Tn dwoctavpwon
H p-tomov Baon
H xdto emopn
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The silicon solar cell

contact

Tympa 2.5: Huoko otorygio moprriov

2.6.1 H weoat |-V kopmrdin anédoong

[No vo extyunBet n oanddoon tov DB ocrtoyeiov, ypnoylomoleitar 1 ypaQIKN
TOPAoTOCT TG OYEoNS HETAED TG £vTaomg Kot TG Taons, N Aeyouevn I-V kopmoin.
Kdébe ®B otoyeio €xet ™ o g koumdAng |-V, n omoia deiyver Oheg TIg
SVVATOTNTEG GLVOVOCUMY TNG EVTOONG KOl TAOTG, VIO KAVOVIKES GLVONKES SOKIUNG.
Ano Vv kapmoAn -V pmopodv va Bpebovdv 6Aa to onuaviikd onpeio evog OB, ta
omoia etvat:

Current, Power

A
\ Vmpl 1 mp
ISG
Voc
/,
o Voltage

Zyua 2.6: 1-V kopmodn niokod poviédov / ototygiov

e H tdon avowktod kvkAopotog (Voc), n oroia e€aptdror amd tov apBud tov
OTOLEI®V TTOL GLVOEOVTOL GE GEPEL

e To pedpa Bpayvrvkioceng (Isc)

e H Tdon ot péyrom oyd (Vmp)

e H évtaon ot péytot woyd (Imp)

e éva PpoyukukAopéVo 1 avolktd KOKAmua, oev mapdysitan gvépyela. H péyiom
mapayouevn 1oyvg Pmax tov ®B otoryeiov divetal amod tov:
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P max =VmIm = FFVoclsc (1.3)

Omov:

Pmax [W]: givar 1 péyrom oy0g e£660v tov OB ctotyeiov

Vmp [V]: n tdon oto avdtato onpeio Aettovpyiag tov OB otoryeiov .

Imp [A]: to pedpa oto péyioto onueio Asttovpyiog tov @B ctotygiov.

FF: Fill Factor. Eivat o Adyog g Tpaylotikig néyiotng Pmax, pe tny eoviooTiky,
aAAG 10aviKY evépyetla oL Ba TpokvyeL amd T Asttovpyia o€ ISC kou VoC

Voc [V]: n téon avoiktod kukidpatog @B otoyygiov

Isc [A]: 10 pevpa Bpayvkukimoenc tov DB ototyeiov

2.6.2 An6ooon @B otoryeiov

‘Evoc amd tovg onuavtikdtepovg mopdyovieg tov @B otoreiov eivon n amddoon.
Amodoon opileton ¢ M woyO¢ (Pmax) mov mopdyetor amd T0 OTOYKEl0 GTO HEYIOTO
onueio 1oyboc vmd KOvoviKEG cuvvOnkeg S TN SVVAUN NG TPOCTIMTOVCOG
axtivoPoAiag oe autnV Kol TV emipdvela Tov OB ototyeiov. Mropel va vroAoyiotet
YPNOLUOTOIDVTOS TV akOAovOn e€lowon:

_ Pmax
EA @4

Omnov:
E [W / m?]: etoepydpevn axtvoforia (W / m?)
A [m?]: empdvelo OB

H e&iocowon (1,5) katadewviel capdc v Oeppokpaciokn e&aptnon tov OB
otoyeiov. Kabog n Beppoxpacia tov otoyeiov (T,,) avElvetar, n nAekTpikn
amddoon TV oToryEimV yivetal 6A0 Kol YaUnAOTEPT amd TNV omdO0C GE KAVOVIKEG
ovvOnkes. Avtd copfaivel X0 T0 TOGO TOV NAEKTPOVI®OV TOV ameAevBepDVOVTAL
amd To EIGEPYOUEVE PMTOVIO TAPAUEVEL oTafepn pe v avénon ¢ Beppokpaciog,
®0T1HG0, TO PELLLA d1OPPONG LEAVETAL.

n, = n,[1-0,0045(T , —25)] (1.5)

Omnov:
T, : Elval n andooom tov keloh OB otoryeiov o€ Kavovikég cuvONKeg
Tpv [C]: n Oeppoxpacio tov DB ctoryeiov

‘Evag dArog mapdyovtag mov emnpedlel v amddoon tov @B otoryeiov sivor 1
évtaorn g axtvoPoriag. Ta @B otoyeio dokipudloviol o€ Kavovikég cuvOnKes pe
axtwvofBoiia 1000 W/m?2 (évav fA0). H petaforn g axtivoPoiriog Oa petafdiet kot
mv oy0 tov ®B otoyeiov (Zyfuo 2.7). Me peyolvtepn oktivoPforia, mo mOAAG,
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nAektpovia Ba KtvnBovv Tpog TV VYNAOTEPT EVEPYELNKT KATAGTAOT 1) omoia Ba £xel
®G ATOTEAEGLA, LEYOADTEPT TOPOY®YN NAEKTPIKNG EVEPYELOG.

IRRADIANCE: AM1.5, TkW f m?
==== CELL TEMPERATURE 25 C

B
L
6l Boow/ e SE B0 a5
ll\
g | _ _BO0W/m* v
E 4 ik I
E :
= 400W/ m i
____________ &
2 o 'I
o af
- i
\.., 3 -'I
Wi
iy
Q 10 20 30
Voltage (V)

Yynuo 2.7: Koprddn 1-V og didpopeg axtivoPfoirieg kat cuvOnkeg Oeppokpaciog

2.7 Hhoxoi XvArékTeg

2.7.1 IoTopwn avadpopn

H mpodt popen nAtokod cLAAEKTN eixe koToyvpwbel pe dimhopo gupeciteyviag to
1909 am6 tov William J. Bailey otnv Kaigopvia. XpnoomomOnke n apyn QUGIKNAG
Kukhopopiog (Beppocipwvikd) , yioo TV KukAoeopia tov {eotolh vepol kot glye pa
de€apevn pe pévmeon yuo vo Kpotnoet 1o vepo (eotd kab 'OAn ) didpkela T vOyToG.
H etapeia tov Baily ovoudotnke ‘Day and Night’ etaipio nAtaxng 0éppavong
vepo¥’. 'Exkeloe v emyeipnon tov Katd ) dtdpkelo e dekaetiog tov 1920, Aoyw
™G avakdaAvyng tov eOnvod @uoikol aepiov. H avénon otic ToANcEg NAOKOV
OVAAEKTOV oLVEPN otnv dekoetic tov 1970 Adym g avodov Tng TIUNG TOV
netpelaiov. Topa eivoar to O €VPEMG YPNOIUOTOIOVUEVO €100C GLAAEKTOV Yylo
owtakn nAtakn Béppoavon vepov. Iave amd 57 eKatoppdplo TETPAYOVIKA HETPOL
NAOK®OV CLALEKTOV £XOVV YKOTACTOOEL G€ TAYKOGULO EMITEDO.

2.7.2 Baowkég Apyég

O NMaKOc cLALEKTNG elvarl €val €101KO €100G EVOALAKTN OepUOTNTOC TOV UETATPETEL
™V EVEPYEWD. TNG MAOKNG okTvoPoiiog o€ Oepuotnta. AmoteAdeitoan amd €vo
opBoydvio, povouévo Kot adtappoyo kouti (Zynua 2.8), To omoio meptéyetl o podpn
ATOPPOPNTIKY] TAGKO KAT® amd £€va 1M TePLooOTEPA Olapavy KoAdppota. H
amopPPOPNTIKY TAGKO £xEl €i6000 Kot £E060 moAlamA®V cwAnvov_(manifolds) kot
Kato and avt. To epyalopevo pevotd, vepod TIG TEPIGGOTEPES POPES, EIGEPYETOL ATTO
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to manifold. H amoppoenrtiki mAdka omoppo@d v MAlokr oktivoBorio Kot
Bepuaivel to pevotd 010 EcOTEPIKO TV OAMVOV. To (e6Td VYPO e€€pyeTal amd TOV
NAMokd cLAAEKT amd v €€0d0 kol akolovBwg ot doefapevn amobnkevone. To
€0pog Aettovpyiag evog nAtokov cuALEkT givar amd 0 © C émg 100 ° C.

Cover sheat

Liguid
inlet

Liquid
outlet

Insulated
sides

Liquid pipes

Insulation T~ ~

Zynuo 2.8: Hitokdg GuAAEKTNG

Y7mhpyovv O1dpopa. GLGTAUATA MAMOKNG OEpHavong vepod ylol OIKIOKY EQPAPLOYY.
[Tpota am '6Aa o de&apevn amodnkevong ypNoLOToLEiTAL Yoo TNV AmoOKeELOT Kot
dlTPNoN Tov VEPOV o€ LYMAN Beppokpacia. EmmAéov, évag eAeyktng Oepprokpoaciog
elvan emiong amapaitntog mpokeEvonv to vepd otn deCapevn amodnKevong vo unv
vrepPaivel pio cvykekpiuévn Bepuokpocio. XTig TEPIOCOTEPES OMO TIC EQPAPLOYEG,
ypnopomotleitan Bepuootdtng yoo ™ BEpuavon Tov vepolh o€ cLVVEPLACUEVT 1] KpYOL
nuépa (Xxpa2.9).

Yhpyovv To. GUGTHATO AVOIKTOD Spoyov, OOV TO PEVGTO UECH GTO GLAAEKTY €ivol
1010 pe o peLOTO NG de&aevig amodnkevoNg, Kol To. GLCTAATO KAEIGTOD Spoyov,
OOV TO PELOTO HEGH GTO CLAAEKTN €lvar dtopopeTikd. H tedevtain ypnoonoteiton
YL QITOQLYN ONMUOVPYIOG TTAYOL OTO E0MTEPIKO TOV GLAAEKTY] € OepUOKPOGIES
yopunAotepeg amd 0 ° C.

Yrdpyet eniong kot to mabnTikd cHoTnUe OTOL 1] KUKAOPOPIK TOL PEVOTOV YIVETOL LUE
™ Ponbei g PLUOIKNG KLKAOEOPIOG Kol TO evepyd GUOTNUO M OVOYKOGTIKNG
KLuKAOQPOpPioG, OTOV 1 KLKAOPOPia YIvETAL LLE TN XPNON AVTALNG

25



[poocopoimon ®B/O cvotmpdtov oto Aoyispiké Energy Plus

= Hot water

emperature
isensor

Solar
collector

Control S
unit Hot-water tank :
RN - Heat ) &E%
>\ -~ exchanger
Lo i L
Pump Conventional

boiler
Hot-water
tank

<= Cold water

Yynpa 2.9: Kietoto kokhopo, gvepyod Beppikod cvotnpatog pe fondntikod Beppoctdn

2.7.3 AT63061 MAMOoKOD GUALEKTY

H otyypnoio amddoon N evog nAtakov GuAAEKTN pmopel va opiletar og o AOYog g
oeéhpme Beppuomrog @ [W] mopéyeton avd  empdvere A [M?] kou 1 éviaon g
aktwvoPoriag I [W / m?] (E&iowon 1.6).

n= E (1.6)

Ortav, n yphowun Oepudmro ivon oyetikn pe to pOuod porg M [oe kg / sec], edikn

Bepuotnta o otabepn wicon C [KJI / kg ° K], ko Oeppokpaciec 166800 kot €£660v
a6 mv (E&icwon 1.7).

Q =mc { Tour = Tin j (17)

Téhog, N otypaio omddoon tov NAakod cLAAEKTN vroloyiletar and v (E&icwon
1,8)

n— e ( Tour—Tin) (1.8)
AT
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Kepdiato 3: YBpudwd cvotipata (OB/O)

Kepdroro 3: YBprowkd ®mtofortaika-Oepuikd cvoTtipoTo.
(®B/0)

3.1 Baowkég Apyéc

Ta vpBpokd ®B/@ ocvotiuate omoteAovviol omd (OTOPOATAIKG mTAoiclo pe
evoopatopévn Beppikn povdodo amolafng ¢ Oeppomrag Omov KLukAOQPOpEL TO
epyalopevo péso. Me 1t yprion ¢ Bepudtrag mov mapdystar oto @B, 11 Guokevn
OB/O oev mapdyet Lévo NAEKTPIKY|, 0ALA Ko Oepukn evépyela.

"Evog kowvog @B/O cuAdéktng eivar epodiacpévoc pe @B ototyeia mov cuvodovtan pe
uio amoppoenTiky mAdKko (Zynua 3.1). Xxomdg TG amoppoPNTIKNG TAGKOG Elvat
owmAdc. Tlpadtov, yoo v yoén tov OB, BeAtidvoviag v NAEKTPIKY] TOV amOd00oN
Kat, OgvTEPOV, VO GLAAEYEL TN Beppukn evépyeta mov mapdystar. H Beppommra mov
oLAAEYeTOL pmopel var xpnoomomBel ylo Spopeg eQapUoyEg, Omme (EoTapa vEPOL
Y. OKIOKY ¥pNom M Yy Propumyovikovg okomohs o€ Prounyovies tpo@inmv kot
KAwoTobpavtovpyiag.

Electricity

Hot weater

Cold water

Schematic view of 2 PYT collector

Zynua 3.1: Zynuoatikh aneikovion GB/O cuilék

3.2 Ietopukn avadpour] PB/O

Ot nhokol cLAAEKTEG NTOV YVOGTOL Kol EUmopikd dtafécipot and tov 190 awmva. Ta
®B otoycia £ywvav gvpémg eumopikd oabéotua katd tn dekoetio Tov 1950, aArd
YpNowonoovtay povo oamd v OSaotnuikny  Propnyoavio. Qotdco, peTd TNV
meTpelAikn kpion Tov 1973, n épevva ylo avavedoeg TNYES EVEPYELNG avENOMNKOY
paydaio 6mov evBappuvoTav £viova amd TG KUPEPVAGES. AVTI YTV 1 apyn Yo Vo
Eexwvnoel n épevva yio ta PB/O.

H mpdm epyacio mave ota ®B/O pe emimedovg cviriékteg €ywve and tov Martin
Wolf, to 1976. To copnépacud e épevvac fTav 0Tt ovTd TO £100¢ GLOTAUATOS Eival
TEYVIKO KO OIKOVOULKOL EPIKTY).
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[poocopoimon ®B/O cvotmpdtov oto Aoyispiké Energy Plus

H épevva yio ta ®B/O vepod cuveyiotnke and SAQopeg OUAOEG KOl EMGTNLOVEG,.
Mia amd avtég T1g opadeg Nrav and to MIT kol tov kabnyntm Boer, mov 1o 1978
eykatéomoe 13 ovliékteg DB/O (vepod) oto omitt tov. To 100 £tog, oTO
gpyaotpo Lincoln tov MIT  «koatdeepav vo omoKTNOOLV TPES TPMOTOTLTOVS
eminedovg cvAAékteg OB/O kavovik®v JlooTdoewv. AVTOl Ol TPELS GULAAEKTEG
katackevaotnkay amd v ARCO ( ARCO katackeboace kot ®PB/O ko vepol kot
aépa) kat v Spectrolab (n Spectrolab katackevace PB/O povo aépa).

[Tapott o1 meprocodtepeg €peuveg yivoviov oty AUEPIKN, KATOEG EPEVLVNTIKEG
TPOGTADEIEC YivOVTaY Kol GE OPIGHEVA AL LEPT TOV KOGHov. v lamtwvia, n Sharp
KOTOOKEVAGE 000 TpmTdTLTTOVG emimedovg PB/O cuidéxtec. Xty eppavia, n Karl,
wali pe v AEG-Telefunken, avémntuéav kot dokipooe @wtoPortaikd omd
KPUOTOAALKO Tupitio (c-Si) pe yvdiwo kdivppa. Atdpopes peAéTes Tlve oto

®B/O cvotuota e cuUTLKVOTEG £ytvay emiong Kot ot [aAAio.

Qot6c0, 10 1982 AOyw ™G mETpEAAiKNG Kpion onuovpyndnke peydAo moykOGULO
EVOLPEPOV TTPOG TIG OVOVEMDCLUEG TNYEG EVEPYEWNG Kol KUPIMG TPOS TNV MALKN
evépyela. [Tapora avtd, otnv AUEPIKN TO EVOLOPEPOV TTPOG TIC OVOVEDGLUEG TTNYES
evépyelog dev oV to 1010 évrovo. Katd t dudpkeia g dtakvBépvnong Piykav, o
TEPLOPIOUOG TOV YPNLUATOSOTNCEMY GTOV TOUEN TOV OVOVEDCIU®V TNYOV EVEPYELNG
TPOKAAESE TNV TOovon OA®V TV gpevvev. Movo petd amd po dekaetio, TO
evorpépov yioo DB/O avénbnke ek vEou Kol TOALL 1OPVUOTA GE CLUVEPYOGIO LE TIC
LETATOINTIKES ETOUPELES ApyLoay TNV £pguva oyeTikd pe OB/O.

3.2.1 IIponyovpeves £PEVVES

Muw oelpd PEAETOV, TOCO Oe@PNTIKEG KOl TEPOAUOTIKES, OleEvepynOnkay petd TV
PO  eueavion tov D®B/O® ot dekaetioo tov 1970. Ov peréteg avtég
YPNOUOTOI0VGOV AVOADTIKA KO TEWPOUOTIKA LOVTEAN, AOYICUIKE TPOGOUOImONG Kot
EMMALOV EMKEVTIPOONKAV G O14QOpPEG TUPAUETPOVS OV EMNPEALOVY TNV ATOS0GN
evog OB/O.

INa va mpoPrepbel n amdooon tov OB/O cvAréktrn, onuovpyndnkov opiouévo
avoAuTikd povtéda. Ta poviéda avtd ypnoipomolovoav Kuvpimg T Oewpio TtV
NALIK®OV CLAAEKTAOV Kot ONUIoVPYNoay VEL OVOALTIKAE LOVTEAD TOV TTpocTafodcay va
AGpovv vToYM TV TOPOLGIN TOV NAMOKAOV GTOLYEIDV GTNV ATOPPOPNTIKY TAUKOL.

O Florschuetz tpomomoinoce 1o mpotvmo Hottel-Willier yio emimedove cviAéktec,
TPOKEWWEVOL Vo Topapeivel oouPatd pe TIG MON LIAPYOVOEC eVOEIEeElg Ko
mnpogopiec otn Piproypaeio. o mapdderypa, Yoo TPOKTIKOHLS AOYOVS O
ovvtedeotng amodoong F' kol 0 mapdyovtag amopdkpouvong Beppodotrog FR pmopet va
BewpnBel mapopoto pe 1o F kot FR Tov kowvdv Oepikdv nNAoK®V GUAAEKTOV.

O Bergene ka1 Lovvik avéntu&av évo Aemtopepéc pHoviélo yia v mpoOPAeym g
anddoons tov ®B/O cuiriéktwv. Baciotnke oty avdivon HETOQPOPAS EVEPYELOS Kot
ypnowomroinoe ta povtéda tov Duffie kou Beckman yio nAtakovg cuiiéktes. Avtod
TO0 HOVTELO TTPoEPAETE OTL M| GLVOAMKN amodoon twv PB/O, niektpikn ko Oeppuxn
padi, etvon kamov petagd 60-80%.
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Kepdiaio 3: YBpudwd cvotipata (OB/O)

Ot Sandnes kot Rekstag avénto&av évo avaivtikd poviédo yio toug PB/O cuiiéktec.
Tpomomoinoav emiong to povtédo twv Hottel kou Willier yuo eninedovg cvliéxtec,
AOUPBAVOVTOG VIOYT TIC EMMTOGELS TOV NAOKOV oTtotyeiwv. Emiong avéntuéav kot
dokipacav éva PV /T cuAidéktn 6mov damictwsoy 0Tt To LOVTELD TTOL TTpoTEivay lye
TOPOLOL0. ATOTELECLLATOL LLE TO TTELPOALOATIKO EPYO TOVG.

O1 Tpwmavayvootomoviog kKot Kaloybpov povtelomoincav Kot mpocopoinsoy Eva
DB/O® o tpeig dwgpopetikés Bécelc o, AOMV/EALGSa, Agvkwoio/Kdmpog wat
Mavticov/Ouvickovery HITA. Zourépavav 6Tt éva un vPpdwd cvotnua PV mopdyet
TEPLGGOTEPN MAEKTPIKY| evépyeln Koatd 30% mepimov aArd 1o cvotnuoa OB/O
KOAOTTEL, ovoroya pe T 0o, éva peydlo TOGOGTO TG E0MTEPIKNG ovayKkns {eoTov
VEPOU EVOG GTLTIOV.

[MapdAAnio pe TIC TPOCOUOUDCELS KOl TN HOVIEAOTOINGY, TPOYUOTOTOONKAY
SLAPOPES TEPAUOTIKEG HEAETEG TTOV TPOCTAONGAV VO EPEVVIIGOVY TV OTAO0T| TOV
dlpopwv cviiektav OB/O, £yovtog SOQOPETIKE MAMOKAE KOTTAPO HE N YOPIg
oLYKEVTPOTIKOUS kaBpépteg. O TpumovayvootOTOVAOS Kol Ol GUVEPYATEG TOL
KATOKEDLOOOV Kol OOKIHOoOV KOADUUEVOLS Kot aKAALTTOVG cVAAEKTEG DB/O vepov
Kot 0€po. XPNOHOToiNGay TOVG SCKOPTIGUEVOVS OVOKANGTIPES KATOOKEVAGIEVOL
amd enimeda OALA ohovuviov Kot SamicTwoay 0Tl 1 amddoon TwV GLAAEKTOV OB/O
nrov vyniotepn. [Mapadeiypotog yapw éva cvomuo PC-Si ®B/O pe évav didyvto
avaKAaoTpo Tov £xel o avaroyio cvykévipwong C= 1.35 pumopei va odnynoet oe
[ vYnAOTEPN NAEKTPIKY amddoon péypt kot 19.2%.

O Zondag oOykpive v omddoon emTO OOPOPETIKOV cvothudtov OB/O. Ta
aroteAéopata Tapovotdlovtal otov mivaka 3.1.

ane € Therm: Hectrice
Panel tyvpe [hermal  Electrical
efficiency  efficiency

PV panel 00497
Sheet and tube PVST, no cover 052 0.097
Sheet and tbe PV/T, 1 cover 058 0084
Sheet and tube PVST, 2 covers 0.58 0.081
PV/T collector with cannel above PV 065 0084
BV/T collector with cannel below opaque PV 0.60 0.090
PV/T collector with cannel below transparent PV 063 0090
Free flow PV/T collector 0.64 0.086
Two-absorber PV/T collector (insulated tvpe) 0.66 0083
Two-absorber PV/T collector (noninsulated tvpe)  0.635 0084

Thermal collector (.53

Mivaxoag 3.1: Gegppiky anddoon TV ddeopwv cviiektov OB/O

3.3 Tomor ®PB/O cvekev @V

Ynrdpyovv drapopetikol Tomor DB/O kot KoTATAGGOVTOL AVAAOY [LE TO EPYOLOUEVO
peVoTd OV YpNoIomolovy. To pevatd pmopet va givar €ite 10 vepod, omdte Too PB/O
ovopalovror DB/O vypov 1 vepov, 1 Tov aépa, ortdte ovopdlovior DB/O aépa.
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[poocopoimon ®B/O cvotmpdtov oto Aoyispiké Energy Plus

3.3.1 ®B/O aépa

Eivon xupimg oyxedtaocuévo doTe vo xpnoiponolovy arnevdeiog tov aépa yio BEpuavon
YDPOL KAl Yo YOPeG OTov 1N péon Bepuokpacio eptpdriiovtog kopaivetor petald 15
kol 25 © C [10]. Eumopikd yidivva ®B/O aépa elvar emiong dwnbéoiua, dote va
LEIOEL TO KOGTOG KO Y10 O GMOTEAEGUATIKY YOEN TOV NAMOKOV GTolYElOV. AdYy®
TOL VYNAOD KOGTOLG TOLG KOl TOV TEPLOPIGUEVAOV EPapUoYdV, To DB/O aépa Exovv
pepido ayopds pikpoOtepo amd 1% TG TaykOCHIOG ayopds MANKOD GULAAEKTN.
Qot600, ekTipdtal 0t 1 CRTNnon yo to GueTHHATO VT B ENBEl oTO PEAAOV.

Or OB/O® cvAAEKTEC 0£PO KOTIYOPLOTOLOVVTIOL, GUUP®VA UE TO, TPOTLITO PONG TOV
aépa. Ot koatnyopieg eivar: pony mAve oamd TOV OmMOPPOPNTNPO, KOAT® ond TOV
ATOPPOPNTNPA, KOl OTIG OVO TAEVPEG TOL ATOPPOPNTAPO KOl GTO OUTAO TEPUGLLOL
(Exnpa 3.2).

vt ¢

[ Glass cover
— !’Glass cowver Adr in Air out
Air in Adr out 1 * .
-L I D OO T GO e | IR EEEm
— 1_ Alr in Adr out

T & i te * i _ * i

t. J | I—Polta.nt R e e e e

- — Pottant

Insulation Absorber plate ; J
| P Insulation — Absorber plate
Back plate - Photovoltaic cell Back plate — '~ pPhotovoltaic cell
; P ;i:/
1 \ \ -
[ Glass cover — [ Glass SOVt
Air in Adr out Alrin :
_-1-_ —_— —_—
T Airin Air out
t-c _— —_—
i ok e
— Pottant
J — Pottant ; J
. Insulation L
Insulation ‘ L Absorber plate Back plae J B P;t:sorti;i Plalil
Back plate — '~ Phoiovoliaic cell ovolialc ce

Zynua 3.2: Tomotr cuAréktn PB/O aépa

3.3.2 ®B/O vepov

H oamayoyn Oeppdtmrog pe kvkiogopion vepoy Oswpeitor mo TPOKTIK OTIS
TEPMTOCES OTOVL N Beppokpacio mepiPdiiovtog givor peyoldtepn omd tovg 20C°,

o
enedon 1 Bepuoxpacio Tov vepol Tov SIKTVOVL gival KAT® amd tovg 20 ¢ oYEA0OV OLO
T0 Ypovo. ['evikd ta DB/O cvotiuato vepov gival To EAKVOTIKA AdY® NG pVONG TOL
peVoToD OV emTpENEL KaAVTEPN e€arymyn Bepudtrag Kot pe avtd o acyoinbovue
oTNV €pyacio ovTn.
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Kepdiaio 3: YBpudwd cvotipata (OB/O)

H an6ooon tov ®B/O £yet va kdvel pe tov TOTO TG HOVAdaS amayyng Bepprotntog
OV YPNOHOTOLEITOL Y1aT 1] aOO0GT| GTNV GLVOALAYT BepUikng evépyetag amd To OB
kaBopilel MV amdS00T HETATPOTNG KOl TOV NAEKTPIGHOV Kot TG Bepprotntog

Ta cvomiuota OB/O vepolh kataTtdocovVTol 68 KOTNYOPIie COUP®VA e TO TPOTLTN
pong tov vepov. O xatnyopieg eivar. ol emimedol cvAlékteg (flatplate collectors 1
sheet-and-tube PVT-collectors ), ot cvAlékteg ®B/@ pe xavaio (channel PVT-
collectors), ot erevBepng pong O®B/O cviréxteg (free flow PVT-collectors), kot ot
®B/O cvArékteg SmAng amoppdenong (two-absorber PV T-collectors). (Zyqua 3.3)

- glass
glass — g

YT — ar — -
PV module -

water

P P o S P PV module
adhesive j \
absorber R —
R insulation B
water tuhe ———7 21 T
. . M L
insulation

ol glass
e \
. . T
Air/ vapour mixture *

T v owater o -
—— wiler ——— | primary water channel |

PY module ——m / alr ——-—
transparent PV

/ secondary water channel
absorber il

insulation /

adhesive

absorber

insulation

Zynua 3.3: Tomor cuAléktn PB/O vepov

3.3.2.1 Tomor ®B/O vepov

a. O eminedor cvirékteg (flat-plate collectors 1) sheet-and tube PVT-collectors)
elval ot mo J10Ed0UEVOL Kol TTAPOLGLALOVV TOAAEG OUOLOTNTEG LE TOVG
emimedovg NAakovg cLAAEKTES. H pndvn onuavtikn dtopopd 6mmg aivetot Kot
0T0 OoyYNuo mov okoAovBel elvar T QoTOPoAtaikd mavéEL movL &ivol
TPOGOPTNUEVA GTNV KOPLOT TNG ATOPPOPNTIKN TAAKOG
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Syquo 3.4: Atatoun] ETimESOV GLAAEKTN

b. Ouv ovAhéktes ®B/O pe kovaho (channel PVT-collectors) gaivovtolr oto
aKoAovBo oyno. AVToh TOL TVTOL Ol GLAAEKTES VITOKEVTOL GE TEPLOPIGLLOVG
OGOV ava@opd Tov TOTTO TOL VYPOL Tov Ba ypnotpomondel. To amoppoPNTIKO
eacpo Tov vypov mov Bo ypnoipomombel Bo mpémer va eivor opkeTd
OLLPOPETIKO ATO TO QMOPPOPNTIKO (ACUO TOV QMOTOPOATAIKOD (OOTE Vi
EMUIPENEL OTO QMOTOPOATAIKO v amoppo@d tv nAwokn oktivoBoAiio. To
HELOVEKTNLOL OWTOV TOV TOTOL €lvarl OTL €Gv ypnoipomonbel apketd TAUTH
KOVAAL , TO YOAALVO KAAvppo Ba mpénet va givan peydio Ko apketd moylh yio
va avtéEel TV Tieomn Tov vEPOU.

C. O glevBepnc porig PB/O ovriékreg (free flow PVT collectors).

Y& 0ToVG TOVG GUAAEKTEC 1 PON TOV VEPOD YIVETOL TTAV® OO TOV OITOPPOPNTY|
YOPIg TEPOPICUO OM®G QoiveTal otV QOTOYpagion mov axolovdel. Xe
oVLYKpLoN He Tovg GVAAEKTEG OB/O pe Kavahlo 0@ dgv €YOVpE TO EMTAEOV
yodAvo kdivppa. Koatd ocvvémelo m avtavakAoon kot To KOGTOG LAIKOV
HEIOVETOL, VO eMIPOGHETOL TO TPOPANUA OVTOYNG TOL EMTAEOV YLAALOV
eCadeipetal. XTov avtinoda To HEWOVEKTNUA TOV gival ot avénuéveg Beppukég
anmAeleg Adym e&dtuiong.

d. Ov ®B/O@ oviiékteg dumg amoppoenoeng (two-absorber PVT-collectors)
YPNOOTOLOVV €vaL S1APavo OTOPOATAIKO VUALO Gav KHPLO ATOPPOPTTH Ko
po popn petaAMkn mAdka cav 0evtepo amoppoenty). To chotnua £xel dvo
KOvAAla To €va Tave oto GhAo. H gilcaymyn tov vepol yivetal amd 1o movem
KAVAAL Kol 1) ETGTPOPN od TO KATM KOVAAL

e. ®OB/O 6VAAEKTES GUYKEVTPOGTG.
To k6010 TOV NMAMOKOV otoyeiov &ivor apketd VYNAO Kot €Tl Ot
OLYKEVIPMTEG  YPNOILOTOOVVTOL ovyvd Yoo vo  oavEnbel to  emimedo
axtivofoAlopoy oto otoryeio. Avtd odnyel otnv avénon g amddoong Tov
OLOTNUOTOG. £2C AMOTEAECUO, M) T TOV &V AOY® CLOTNUATOV £ivol TOAD
VYNAOTEPN O€ GUYKPLoT pe NG eninedng mAdkag ®B/O. Ta cvomuota avtd
gtvon katdAnia yio Egvodoyeia kat aOAnTikég eykataotacels (Zynua 3.5).
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Kepdiaio 3: YBpudwd cvotipata (OB/O)

i) eninedotl cLVANEKTEG

ii) ®PB/O GvyKévrpox-sng

Zynpa 3.5: Zvompoata PB/O cullektdv
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Kepdiaro 4: Tlpocopoimwon pe Aoyiopikd Energy Plus

Kepdaioro 4: Ilpocopoicmen pe Aoyispuko Energy Plus

4.1 Ewoyoyn

XPNOWOTOUDVTOS TO OEOOUEVO KOL TIG TPOOAYPOPEG OO TS KOTOOKELOOTIKES
etoupieg tov OB kot PB/O |, mpaypoatorom)Onkoyv TPOGOUOIDGEIS TNG EVEPYELOKNG
am6d0oNGg EVOG TLTIKOD oTLTov pe Aoyiopukd Energy Plus. To tunqua mpocopoimon
amoteleitan amd dvo UéPT Ta omoia eivat:

e  Movrtelonoinon omitiov pe @B cvoua
e Movrtelonoinon omitod pe ®B/O cvotnua

4.2 Energy Plus

To loywopuwkd Energy Plus eivor éva mpdypappa mpocopoiwons KotavaAwmong
EVEPYELOG YO TN povteAomoinon Bépuavong Ktipiov, YHENG, POTIGHOD, 0EPIGHOD, Kot
ALV podv evépyelag Kot €£xel avoantuybel and to Ymovpyeio Evépyelag twv HITA.
Av kot BacileTon oTO MO ONUOPIAN YOPOKTNPIOTIKA Kot TS duvatotnteg tov BLAST
ka1 DOE-2, meptlhapfavel moAAEG KAVOTOUES OLVATOTNTES TPOCOUOIMONC, OTWG Elval
Ta, frpata pe ypovo Aydtepo amd pio dpo.

To Moyioukd evepyelokng avdivong kot mpocopoimwong krtipiov Energy Plus
amotelel £va eEAPETIKA EVEMKTO KO TPOGUPLOGTIKO AOYIGUIKO 0vOLYTOU KMOIKO, TO
omoio mapéyeTan ywpic ypéwon. H Agttovpyio Tov amoutel v QUOIKY TEPLYPOP TOV
VO peAéTn KTpiov pHEcm oyedlaoTikov Aoyioutkod CAD, oty mapodoa epyacia Exet
yiver oto Google Sketch Up, v slcaymyn TV KATAGKEVAGTIKOY TOV OESOUEVOV, TO
dwywpiopd tov oe Bepuikég {OVEG, TNV OVOALTIKY E00YOYH TOV ECOTEPIKOV
KEPOMV, TNV ECAYOYN TOV HUETEMPOAOYIKAV OdOUEVOV, TNV EVOOUATOOT] TOV
oLOTNUATOV BEPpHOVONG Kol YOENG, KAT.

To Aoyiopikd mapéyet T dSVVATOHTNTO VITOAOYIGHOV GE wptaia Pdor, TV BepKDY Kot
YUKTIKOV QOPTIOV TOV KTIPIov, TNG EVEPYEINKNG KOTOVAAMONG TOV GLOTNUAT®OV
Bépuavong kot YoEng, Tov LIOAOYICHO TV Beppokpoaciov Tov Beppukdv {ovov
KaOMOG Kol TOV EMPAVEINKOV ECOTEPIKAOV Kol EEMTEPIKMOV OEPLOKPACIOV TMOV
JOUIKADOV OTOLYEI®V, KAT.

4.3 Google Sketch Up

I"o va Ttpocopoiwbel éva onitt oto Energy Plus, npénetl va eloaybei | yeopetpia tov
omtiov and €va AOYIoUKO pe pio To KatdAAnAn emedvewn gpyaciag. To Open
Studio, to omoio otV TpaypaTIKOTNTA €ival To Yv@oTod Aoyicpukd Google Sketch Up
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[poocopoimon ®B/O cvotmpdtov oto Aoyispiké Energy Plus

ue éva emmAéov plug-in mov exdidete and 1o Ymovpyeio Evépyetog twv HITA, givar to
Kat@AAnAo Aoyiopkd. To Google Sketch Up eivar éva Aoyiopukd kavod va
onuovpynoet 3D povtéra mo evkola amd omolodnmote aAlo Tpodypappa CAD. Eivar
KOUTAAANAO Y100 0PYLTEKTOVES Kot TOAMTIKOVS pnyavikovg. Me to Open Studio plug-in o
YPNOTNG €xEL T dvvatdTa Vo yprnoomoteil to epyaleia tov Energy Plus ya va
dnpovpynoet kot va eneEepyactel evepyelakés LOVES KOl EMPAVELES.

H yeopetpio pog tomikng owkiog cupmeptAapiPovopévoy oxedlooTIKO®V VAKOV T
omoia givat dabéoua amd to Google Sketch Up, mapovcialoviat oto (oyfuoa 4.1).

@@ Untitled - SketchlUp P
File Edit Wiew Camera Draw Tools VWindow Plugins Help

A ZBOC 0 GRBELESEFHZARA QLD EF
eEE By FEe6 @
R DA dEl N A Y

(0] @ © | (@) select objects. shift to extend select. Drag mouse to select multiple. Measurements

7 —— i A ==
e I [w 2 7 @ Untitled - SketchUp Simulation uzing En.. N EWRT ¥ R0 a2

Yynuo 4.1: Notodutikny 6y Tov omitiod

O oyeduacpog oto Google Sketch Up givar andog kot edypnotog otov kdbe ypriot
Yopic va givon e&g1dikevpuévoc o€ mpoypappo cad.

Apyikd, kaBopifovope 011 TO pOVTEAO TOL TPOKETal va oyedidoovpe Ba eivor
gloepyouevo dedopévo tov Energy Plus ypnoipwomoldvtag o sikovidio e’ mov

Bpioketar otn 0e0TEPT CEPA ETAOYDV.

To mpdto PriHa oto GYedloUO lvar M yopoBEéTmon g empdvelo TG owkiog Kot
akoAoVOm¢ pe to gkovidlo push/pull 6étovue o Vyoc. Ta mTapdbvpa, o1 TOPTES, Ko
YEVIKG EMQPAVELEG e HEYOLO T0G00TO petapopac Bepudtrag (U Value), eicépyovran
g dedopéva ato mpoypoupa Energy Plus. Aev empedlovv Opmg o amoTéAeG AT TG
UEAETNG HaG KABMG LOG EVOLOPEPEL LLOVO 1| TTOPAYWYT EVEPYELOS OO TOL OTOPOATOKA
Kot Oyl 1 Bepuikn amddoon g owkiog. Me amhohg XEPIoHoVg oYEOAGTNKE Liol TUTIKY
owia 140 T.p.
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Kepdiaro 4: Tlpocopoimwon pe Aoyiopikd Energy Plus

H tomoféton tov @B mAaiciov 610 oyedlooTikd yivetal Le OKIOGUEVES EMPAVELEG
(shading surfaces).

To oyxedootikd, mepi€yel MOAAEG mAnpogopieg OmwG 0 OyKOG NG olKiog, o
TPOGAVATOMGUOC, Ol eMEAvelES evollayng Bepuotntag, to péyeboc twv OB. Oleg
avTtéc ol mAnpogopieg, pe v Ponbewn tov plug-in Open Studio, tov Google
Sketchup, sleépyovtal wg dedouéva oto Energy Plus.

2mv KOpla KovoOAo TOL AOYIGHIKOD, oYU 4.2, EIGEPYETOL TO OYEOOTIKO ¢ Input
File.

F "

& EP-Launch =NAC X

Lemch

File Edit View Help

Single Simulation | Group of Simulatiuns] Hish:ury] thilities]

[nput File

C:AUzershStathishDeskboptDiplomatik AB ackup E+5P4W T .idf -

Browse. .. Edit - Text Editor Edit - IDF Editor

Weather File

| C:hUzershStathishD esktopsDiplomatikiweather data\GRC_Athens. 1671E0_MWEC. epw ﬂ

Browsze. ..

Wiew Results

HTHL

Text Output Files | Drawing File

Simulate. |

EnergyPlus 3.1.0.027 Esil |

[= a4

. 2yAuo 4.2: Elsoyoyn katackevootikdv dedopuévav oto Energy Plus

4.4 Metemporoyika Aedopéva (Weather data/ Energy Plus)

[Ma v Tpocopoimwomn Kot Tov VITOAOYIGHO TG NAEKTPIKNG Kol OEPLIKNG EVEPYELNG TTOV
napdyovv o @B kot ®B/O, yperoldpoote ToKETO LETEMPOAOYIKAOV OEQOUEVMV TO.
omoia Ba gloayBovv 610 AOYIGHKO BDOTE Vo Yivel 1 KOTAAANAN Tpocopoioor. Tty
totocehida Tov Energy Plus pmopovue va Bpovpe kaiptkd ototyeio yio meptocoTepeg
a6 2100 tonobecieg maykoouia, and tig omoieg yio tnv EALGSa Bpickovpie Tig TOAELS
Tov AInvav, Osccarovikng, Avopafidag kot ya v Kdmpo v moAn g Adpvaxag.

Ta petempoloywcd dedopéva €1GEPYOVTIOL KL aUTE HEC® TNG KLPLIG KOVGOLOC,
(oynua 4.3).
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[poocopoimon ®B/O cvotmpdtov oto Aoyispiké Energy Plus

& EP-Launch e

File Edit View Help

Single Simulation | Group of Simulations ] History ] Likilitie:s ]
Input File

| C:AU gersh\Stathis\DesktophSkechU phSolarCollectorPy T 333, idf _v:l

Browse, ., Edit - Text Editar Edit - IDF Editar

WWeather File

| C:hU gerzhStathis\D esktophDiplomatikivw/eather data\GRC_Athens. 167160_MWEL, epw _v]

Wiew Resulls

| Dirawing File

Simulate,

ErnergePlus 3.1.0.027

Exal

Yyfua 4.3: Eisayoy petewporoyikdv dedopévov oto Energy Plus

4.5 Ewsayoyn Agdopévov - IDF Editor

To IDF Editor mapéyet oto ypnot €va amkod Kot E0KOA0 TPOTO Yio TNV dnuovpyio M
enelepyooioa tov eoepyopevov opyeiov dedopévov (IDF). Kabe eioepyoupevo
oedopuévo umopel vo peretmbel ko va  enefepydotel  YPNOUOTOIOVTIOS VL
VTOAOYIOTIKO QUALO o€ popen TAEYHoToc. [ dedopéva pe opiopéveg emAOYES, ot
EMAOYEC OVTEG TTOPEXOVTOL GE AoTa Yo TNV €0KOAN E€MAOYN TOVS OO TO YPNOTH.
Otav 1o dedopévo eivar apBuntikd, epeaviCetar 1o €Opog 6TO0 OMOI0 TPEMEL VL
Bpioketat. [Tapéyetl emiong avtdpota pio AMGTo [LE TO OVOLATO TMV OVTIKEUEVOD, OTOV
éva avtikeipevo mpémel v cvvogetal pe €va Ghdo. Me v euedvion OAov TtV
AVTIKEWUEVOV TOV 1010V TOTOV TO €va dimha 6To dALO o€ éva TAEya, glvar €0KOAO va
JoVLE TIC O10POPEG TV OEGOUEVOV GTO KTIPLO.
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Kepdiaro 4: Tlpocopoimwon pe Aoyiopikd Energy Plus

£ IDF Editor SHECI X
File Edit View Window Help

kA C\Users\Stathis\Desktop'\Diplomatiki\Sketch up files\Boiler-radiator-ventilationPV.idf
0| -] Mewobi | Dupobi | Delobi | Copy b

Class List Comments from IDF

[---=-] GeneratorInternalCombusztionE ngine
[-----] Generator:CombustionT urbine

[---] GeneratorMicraT wbine

0004] GeneratorPhotovaltaic

— Pt

o nple
------ PhotovaltaicPerformance:EquivalentOne-Diode
------ FPhotovaltaicPerformance: S andia
------ GeneratorFuelCell
------ GeneratorFuelCel: Powertodule
[----] GeneratorFuelCel:AirSupply
[----] Generator:FuelCelw aterS upply

Explanation of Keywaord

m

-] GeneratorFuelCel:AuxiiaryHeater ID: W1 .
-] GeneratorFuelCel:EshaustGasT owaterHeatE rehanger o default value available
-] GeneratorFuelCel:ElecticalStorage Ha_ngg: D_<= ® <= 1
------ GeneratorFuelCel:lnverter Thiz field iz required.
------ Generator FuelCel:StackCooler
------ Generator:MicraCHP Y
Field Uriks Okl
Mame 10percentE fiFhalk
Fraction of Surface Area with Active Solar Cells dimensionless IEE -
Conversion Efficiency Input Mode | 72| curent

Walue for Cell Efficiency if Fixed
Efficiency Schedule Mame

4 T 1

energy+.idd | EnergyPlus 31.0.027 |0.72

TyAue 4.4: IDF Editor
Ta kbpra kepdrato elcaymyNg dedopévav eivat:

e Ilapapérpor mpocopoimong

e TomoBeoiag Kot KAIpATOG

e Aolukd oToryeio EMPAVELONG

o  Ogplukég LDVES KOl EMUPAVELEG

e HAwoxol culAéktec

e Hlektpikd @optio - TPOSLOYpAPES YEVVITPLOG

Ao 10 omoio 660 £YOVV GYECN LE KOTOOKEVOOTIKES TPOOLYPAPES KOl YEMUETPIOG
OV KTIpiov ewodyovtor owtopato péow google sketch up, kobmg enciong kot to
LETEWPOAOYIKA OEOOUEVOL.

Mo v dpdpewon, povtelomoicion e eoTofoAitaikng yevvntplag oto Energy
Plus diveton 1 duvordtnto Tpocopoinong o Tpia dtapopetikd poviélo OB.

4.5.1 Movtéha Tpocopnoimong

To Energy Plus éivel t dvvatdtnta va Tpocopotdost Tpia dtapopetikd poviého OB
nov avaeépovtor wg Simple (Anin), Equivalent One-Diode (Icodvvaun pog-816d0v)
ko Sandia. Kabe éva omd avtd to HOVTELD XPNOLLOTOLEL OLOPOPETIKG dESOUEVAL
€16000V Kol O10POPETIKA LOONUATIKE LOVTELD KATA T1) O10O1KOGT0 TPOGOUOIMOoTG.
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[poocopoimon ®B/O cvotmpdtov oto Aoyispiké Energy Plus

To povtélo Simple ( Azl ) meptypd@el T0 OmMAOVGTEPO HOVTEAO Yo TNV TPOPAEYN
™G EOTOPOATAIKNG TOPAYWYNG EVEPYELNS. £TO HOVIEAO OVTO O YPNOTNG UTOPEL Vo
kaBopicel Tov Pabud amddoong e TOV 0moio o1 oKlaGpHEVES empaveleg (OB mAaiown)
LETATPEMOVY TNV TPOCTIMTIOVGH MNALOKY €VEPYElL ©€ MAEKTpK) evépyeln. H
YPNOUYLOTOUGLUY NAEKTPIKNY EVEPYELD TOL TTapAyeTal amd o emeaveid OB pe ovtod
T0 povtéAo givat:

P = 'A%urf ' factiv'GT 'ncell ninvert (4-1)

Omov:

P : Ilapayouevn Hiektpikn woyog [W]

A, : Kabopd eppadov mg empdaverog tov OB [m?]
f

G, :Zuvolkn nhakn aktvoBoAio mov mpoomnintet otny PB cvotoyio [W / m?]

activ - Avoroylo empdvelog Tov B pe evepynTikd nAtokd KotTopo

n : Am6S00M HETATPOTNG TAULGTIOV

cell

n . Amodoon petatpomng and DC oe AC

invert

To onuavtikd YopaKTNPIoTIKO Y10 AVTO TO LOVTEAO Elvorl OTL EKTOG AT TNV NALOKY|
axtvoPoAia, mov givor puépog tmv apyeiwv Metemporoyikmv Asdopévov (Weather
Data) oAa ta vréAouTa dedopéEvVa £10000V divovTal amd ToV PN oTH.

To povtédo Equivalent One-Diode ( Ie0dvvapn pog-61660v) civar emiong yvooto
oc TRNSYSPV 1 «poviého mévie-mapauetpov (Five-parameter)»  emeidn
YPNOLUOTOEL £VOL 1IG00VVOUO KUKAMUO TEVTE TAPAUETPMOV GTNV LOVTEAOTOINGT T®V
KpvotaAMk®v OB mAaiciov kol ot TIHEG TOV TUPAUETPOV QLTOV 0LV UITOPOVV KT
Kavova va Aappdvovtal anevbeiog omd Tov KaTdA0YO TOL KOTOUGKELUGTY.

To povtédo Sandia amoteAeiton amd pio GEPE EUTEIPIKOV OYECEDV UE CVVIEAEOTEC,
ot omoiot vwoloyilovtal Pdoel TOv TPAYHOTIKOV EAEYYOV. MOALS Ol GUVTEAESTEG YiaL
éva ovykekplpuévo mhaiclo eivor dwabéolueg, tOTE €lvanr €0kOAO ©TN YPNON TGV
e€10M0EMV Y10 VO VTOAOYIGTOVV TEVTE eMAEYIEVA onpeia amd TV KapumdAn 1-V.

‘Eva Ao dedopévo 1o omoio eloépyetar oto Energy Plus agopd tov tpomo pe tov
omoio cvvdéetal o OB pe v empdveln tov ktipiov. O xpnog £xel T dLVATOTNTO
va emAEEeL HETAED TOV «OTOGVVOESEUEVOVY , GE TEPIMTMOOT TOV KOO TPOGUPLOYY
Jev £YIvE Y10 TOV VTOAOYIOUO TNG EVEPYELNG OV €EAYETOL LE TN LOPPT MAEKTPIKNG
evEPYELag Kol TG «ovvdedepuévne» (integrated) otav n evépyelo mov e&dyetar pe ™
HOPOY] MAEKTPIKNG evEPYELNS, €xel apapebel amd TOvg LVIWOAOYICHOVS KOTO TNV
petapopd g Bepuodtrag . H mpocopoiwon g @oTofoATaiky] YEVWNATPLOG GE oUTN
mv gpyacio sivar «amoovvdedepuévecy (decoupled), dote to anoteléouata vo, punv
emnpeacBodv amd T0 GLYKEKPIUEVO GYEOACUO TOV GTLTION.

2V Tapovca TPOCOHoimon eMAEXONKE TO aTAd LOVTELO Yot jTOV TO LOVO POVTELD
pe avtd to duvapikd. To povo onueio mov ta dedOUEVA OEV TTAPEYOLY TANPOPOPIES
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Kepdiaro 4: Tlpocopoimwon pe Aoyiopikd Energy Plus

givon 1 omddoon tov petatponéa (inverter ) . T'a to Adyo owtd, ta dedouévo amd
dwadikacio tng Tpocopoinong eivat: «PV Generator DC Energy [J]», n onoia givot 1
evépyeln o€ ovuveyOuevo peopo omd to mTpoTVIO cvotnua PB kot n amddoon Tov
petatpomén Ogv EXNPEALEL TNV TN ALTY.

& IDF Editor = | B |

File Edit View Window Help

g Cih\Users\Stathish\ Desktoph\Diplomatiki\Sketch up files\Beoiler-radiator-ventilationPV.idf
O |@| & Mewobi | Dupobi [ Delobi | Copy b

Class Ligt Camments from IDF

-] Generatar:ntemal CombustionE ngine
-] Generator Combustion T urbine
-] Generator:MicroT urbi

0004] Generator:Phata B

0001] PhotovoltaicPerf ce:Simple
------ ] PhotovoltaicPerformance: E quivalentOne-Diode
------ ] PhatovaltaicPerformance: S andia

------ ] Generator:FuelCell

------ ] Generator:FuelCellFowertdodule i

------ ] Generator:FuelCell AirSupply xelanation of Kepword
------ ] Generator:FuelCell aterS upply
------ ] GeneratorFuelCelltAusiiaryH e ater ID: A3 ) .
------ ] GeneratorFuelCellExhaustG asT ot aterHeatE xchanger Select from list of choices
------ ] Generator:FuelCellElecticalStorage
------ ] Generator:FuelCelllnverter

------ ] Generator:FuelCell:StackCooler

m

------ ] Generator:MicraCHP S

Field Urits Okl Obj2 Obj2 Obi4

M ame Collector 1 P Collector 2 P4 Collectar 3 FY Collectar 4 P
Surface Mame Collector Surface 1 Collector Surface 2 Collector Surface 3 Collector Surface
Photovaltaic Performance Object Type forman yulid = | PhotovoltaicPerforr PhotovoltaicPerforr PhatovaoltaicPerfc

Module Performance Mame SRl 1 0percentE (fFWh
Heat Transfer Integration Mode » p . chaice [Decoupled
Murnber of Modules in Parallel dimensionless | PhotovokacPerd Equivalentlne-Diode chaice 1
Murmber of Modules in Series dimenzionless PhotovokaicPedomance:S andia choice 1
<BLANK>
4 m (3

energy+.idd | EnergyPlus 3.1.0.027 | PhotovaltaicPerformance:Simple

Zynpa 4.5: Movtehonoinom g emToBoATATKNG YEVVITPLIG

4.6 Movtghomoinomn omiTiov

4.6.1 Movtehomoinon omtiov pe ®B cvotnpa.

O enduevog otdyoc eivar m poviedomoinon tov cvotiuotog OB o6to Aoyiopiko
Energy Plus. Apyikd yivetol 0 6yed106U0C TOV ETPAVELDY TOV TAUIGIOV GTN 6TEYN
tov omtoY. To OB mhaicio €xel eupodov A = 2,728 t.u. mov omoterel to péco
uéyebog peta&y tov @B maved kot nAlaK®vV cuAAeKTdV. To UKo TV TAIGI®V gival
2,20 p. xon 1o mAdtog eivon 1,24 p. TomoBemOnkav otn voOtTiol 0poen TOL GTITION
Zymuo 4.6) ko €yovpe TV dvvatdTNTA Vo TomobeToove HOVO TEGGEPN TANIGLOL
Myo mepropiopévov ywpov. Ta mhaicio oto Energy Plus mpocopoudvovror wg
oklaopéveg empaveteg (shading surfaces).
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[poocopoimon ®B/O cvotmpdtov oto Aoyispiké Energy Plus

7 Unkitied - Setenilp =T =

Fde Edit View Camers Draw Toolt Window Pluging  Help

r ABOC v dRBLESEF HEQAA L EF
ege BRIy IR e @

@R R

Drag to orbit. Shift = Pan ) Measurements
OO0 @
2 oy o e 3 <

b

Zynpa 4.6: Zrit pe OB cvotpa

To dAAha dedopéva 16050V 6To anmhd poviédo OB mapovcidlovion otov mivaka 4.1

A 2,73m?
factiv 0'72*
Neen 0,095**

MMivaxag 4.1: Aedopéva e166d0v OB cuotiatog

{* H avaroyia emedavelog tov OB pe ta evepynTtikd nAlokd KOTTOPO VITOAOYIGTIKALY
nepimov 72% emeldn N emeavela Tov cLAAEKTN NTav 0,28 1 2 Kot T nAokd KOTTOp
0,21 m?2 To vmoérowmo 28% eivar mn evepydg meployn TOL MAOKOD GULAAEKTY.
** H amddoon TV KLTTOp®V  vmoioyiotnke oe 1000 W/ m?
*** H ovopaotikn woyvg €£660v tov kdbe @B vmoloyiomnke va givar ota P = 0,32
kKWp. 10 ®B mhaicto tov 2,723 m 2, 144 nhokd kdttapa Oa ddcovv avty v
TOPOYOYN NAEKTPIKNG EVEPYELAG.

H amo6doon tov petatponéa, N(inverter) eivar 0,88 ko dev elodyetol oto Energy Plus
aALG vroloyiletar apyotepa péow Excel}.

Axorov0og elcdyovtat 610 Aoyiopkod pécm IDF Editor (oynua 4.7)
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Kepdiaro 4: Tlpocopoimwon pe Aoyiopikd Energy Plus

£ IDF Editor SHECI X
File Edit View Window Help

€ C\Users\Stathis\ Desktop'\Diplomatiki\NZog qpakzhochBoiler-radiator-ventilationPV.idf
0| -] Mewobi | Dupobi | Delobi | Copy b

Class List Comments from IDF

Demand Limiting Controlz o
[-----] DemandidanagerExteriorlights

[--] Demandtdanager:Lights

[---] DemandidanagerElectricE quipment

[--] Demandtanager: Thermostats

[-----] DemandhanagerdssignmentList

Explanation of Keywaord

m

...... - ID: &1

o0 P Enter a alphanumeric value
[--] Phiotow Performance:EquivalentO ne-Diode

[-~-] PhotovalaicPerformance: S andia

[---] Generator:FuelCel e

Field Uriks Ok

Mame 10percentE fiFhalk
Fraction of Surface Area with Active Solar Cells dimensionless | 0,72

Conversion Efficiency Input Mode Fized

Walue for Cell Efficiency if Fixed 0,095

Efficiency Schedule Mame

4 T 1

energy+.idd | EnergyFlus 31.0.027 | 10percentEffFvhalfarea

Syqua 4.7: Aedopéva e1c6dov PB cuotipatog

4.6.2 Movtehomoinon omitiov pe ®B/O cvotnpa

Metd v mpocopoimon Tov eTofoAtaikoy cuoTiuatog, 0o oyediootel 10 PB/O
ovomuoa. To Energy Plus diabétet éva amdd povtéro, Baciopévo atov kabopiopd g
amodoons amd To xpNot. To HOVTELD aVTO TPOCOUOIMVEL TOVTOYPOVA TN AEITOLPYEiQ
Tov OB Kot Tov NAaKoD GUAAEKTY.

To Loyiopkd Energy Plus tpocopoidvel to DB/O chotnua og Eva Oeppikd cdothpa
KOl XPNOUOTOLEL TO PMTOROATAIKO GUGTNILO TOPAYMOYNG NAEKTPIKNG EVEPYELOG, YMPIG
va givon og Béon va pelwoel ) Beppokpacio Tov MAMOKOV KLTTAP®Y AOY® PONg TOL
VYPOV 1 TNV HKpOHTEPN NAEKTPIKT amddoon Tov PB kuttdpwv Adym Tov KaALUATOC.
Mia owpopd 6e avtd TO HEPOG TNG TPOCOUOIMONG €lval OTL TO QMTOPOATAIKO
OUOTNUO OEV «ATOGLVOEETOL» OO TNV TAPUY®YY|, 0AAL umaivel o PwToPoATAIKY
Oepkn| Katdotaor. Avtdg o TpOTOS ypNooToLEiTal HOVO Yo okomovg Bpdyyov. H
amodoon Tov OB/O cuotTroTog 610 TUNHO aVTO opioTnke VYNAOTEPO. EmimAiéov, to
®B/O® chomua ypnowonolel otov Tpocmuolwty Energy Plus v idia empdvela
oKiloong e T0 QOTOPOATAIKO GLGTNLLA.

o v mpocopoimon tov ®B/O vepod oto ocvotmuo Energy Plus, mpémer va
eloayBovV OAEC 01 GLVIECELG TV VTTOdOUMV TOL Beppikod cvotiuatog. H empdvela
TOV YPNOLOTOEITOL GTNV TTPOocopoimwon gival 1 1010 pe T0 EOTOPOATAIKO GVOTNUO
(A=2,723 m?).
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[poocopoimon ®B/O cvotmpdtov oto Aoyispiké Energy Plus

Onwg aneikoviletan 6to oynua 4.8 1o ®B/O cvotmua omoteleiton amod:

1. Téooepig PB/O cvuldéxteg

2. Abo avtAieg petafintgc taydvnTog

3. Ag&opevn amobrkevong (1,5 m3)

4. BonOntwn de&opevn (0,00567 m?) pe pia niextpikn Oepudotpa
Oeppoympntikotntog SOKW.

5. Awpopikodg Beppootdng

6. BaABida mpoopiemg

7. Mixers kau splitters

8. Toémog {nmonc.To Zeotd vepd eivar cuVIEIEPEVO e 2 VITTNPES KOL VIOV, DOTE VL
KAgloEL TO PpOY0 KO VO EKTEAECEL EMTVYNUEVEG TPOGOUOIDGELS.

Y
J5T T

\
RN
\
\
L

>7

A\ 4

Q_B
T-%

Yynpa 4.8: uvdéoeic PB/O cvotipatog
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Kepdiaro 4: Tlpocopoimwon pe Aoyiopikd Energy Plus

EméyOnke éva ocvommua pe Pondntikn oeapevn Kou Bepuocipmva emeldn mopeyet
npdcebetn Beppomra av to vepo g de&apevig amobnkevong dev eivan apketd (g0T0,
Kol EmmAELOV pE aUTOV TOoV TPOTO eivar kKataokevacpéva 1 misoynoeio tov OB
GUGTNULATOV.

IMa va amopevyBodv o1 kowtéc Bepokpaciec, To vepod mov e&épyetor omd T deEaUeEVN
amofnkevong oyxedtdotnke va peTplaletol Pe KPVO vePD, YPNOCLLOTOLDVTOG Lo
oA BoABida yia va emttevyBei | cwotn Oeppoxpacia.

IMa tov kahdtepo €reyyo tov Bpdyxov Tov GLAAEKTN TomoBeTnONKE Evag dlopopkdg
Beppootdtng Yo T ovykplon G Oeppokpaciog Tov Beppociomva  pe ™
Oeprokpacio. 6T0 GLAAEKTY] OGTE 1 OVIAIL VO EVEPYOTOIEITOL HOVO OTOV VTAPYEL
O@éAMN BepudTnTa.

H ewcoyoyn tov kokhopatog (oxfue 4.8) oto Energy Plus péom tov IDF Editor
yivetar 6mog @aiveton mo kato (oynuoata 4.9 — 4.14). Xtov topéa Node-Branch
Management, kaBopilovtol ot kOpPot Kot ot KAASOL TOV KUKADUATOG, 0L MIXers Kot
ot splitters, n BaAfida Kot ot avthies.

Ynrdpyovv 16 kAddotl ot omoiol TPEMEL Vo OVOUOGTOVV Kot Vo KaBoplotovv. Xe kdbe
avtikeipevo / kouPo, apov tov ovopdcovue, énsrto. opilovpe tov apyko (Inlet Node
Name) «ot tov tehkd (Outlet Node Name) koppo. Engiong yopaktnpiletor o tomog
TOL KAGSoL, dnAadn av glval evepyntikdg 1 madnTikdc. Ao tdpa kot 610 €€Ng ot
ovopaoieg o avaypapovtol o€ AGTa Yo TNV EMAOYN TOV AVTIKEUEVOV.

Y10 oyfuo 4.9 Ttapovcialetat n loaymyn TV KAGSwv ota dedopéva tov IDF Editior
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[poocopoimon ®B/O cvotmpdtov oto Aoyispiké Energy Plus

€ IDF Editor

=aRan X

|Ei|e Edit View Window Help

0| =] wewosi | Dupobi

Del Obj

é’.’ C\Users\Stathis\Desktop\Diplomatiki\Sketch up files\Boiler-radiator-ventilation PVT.idf *

Copy Obj

Clazs List

Comments from IDF

[---] AirLoopHWALC: RetumPlenum
[-===] AirLoopHWAL: RetumPath

[001

[0004] Branchlist
[0004] Cannector:Splitter
[0004] Connector:bixer
[0004] ConnectorLizt
[000Z2] Modelist

[----] OutdoordirMode
[---] OutdoordirM odeList

[0002] Pump: arableSpeed

E xplanation of Keyword

endpoints of branches

1D: A1
Enter a alphanurmeric value
~ |Thiz field iz required.

List components on the branch in simulation and connection arder
Mote: this should NOT include splitters ar misers which define

m

Component 1 Mame
Component 1 Inlet Hode Mame
Component 1 Outlet Mode Mame

Field Units Okl Ok2 Obi3 Obi4

Marme Starage Tank Temp Storage Tank Use B Starage Tank Use ©
I aximum Flow R ate m3ts 0 1] a

Component 1 Object Type Pump¥arableSpee Temperingyalve WaterHeaterMized WaterHeaterMixed

DHw Loop Pump

DHWw Anti-Scald Dis Storage Tank
Storage Tank Use | DHW Anti-Scald Inh Storage Tank Use | Instantaneous 'w/ate
DHw Usze Side Pun DHW Anti-Scald Ou Storage Tank Use [ Instantaneous 'Wate

Instantaneous 'Wwate

Component 1 Branch Contral Type ACTIWE ACTIME PASSIVE PASSIVE
Component 2 Object Type
Component 2 Mame =
4 m [3
energy+.idd | EnergyFlus 3.1.0.027 | Starage Tank Use Inlet Branch
Field Uitz Obis Obi6 Obj7 Obig
Mame Demand Inlet Branc Domestic HotWate Demand Outlet Brar Storage Tank Sourc!
b aximum Flow Rate m3ls a a a a
Companent 1 Object Type Pipe:Adiabatic Waterllze:Connecti Pipe:Adiabatic PumparisbleSpee
Component 1 Hame Demand Inlet Pipe  Domestic Hot \wate Demand Dutlet Pipe Collector Loop Pum)
Component 1 Inlet Hode Mame Demand Inlet Mode Domestic Hot 'Wate Demand DHW-Pipe Storage T ank Sourc
Companent 1 Outlet Mode Nare Demand Pipe-DHW Dormestic Hot Wate Demand Outlet Mod Storage Tank Saure
Component 1 Branch Control Type PASSIVE ACTIVE PASSIVE ACTINVE
Component 2 Object Type
Component 2 Mame
Field Units Obi9 Obi10 Obi11 Obj12
I ame Starage Tank Soure Storage Tank Soure Collectar Inlet Brane Collectar 1 Branch
I aximum Flow Rate mads 0 1} 1] 1]
Component 1 Object Tyupe “w'aterHeaterMived FipeAdiabatic Pipe.tdiabatic SolaCollectorFlatPl
Camponent 1 Mame Storage T ank Storage Tank Sourc Collector Inlet Pipe  Caollector 1
Component 1 Inlet Mode Hame Storage Tank Sourc Storage Tank Sourc Collector Loop Inlet Collector 1 Inlet Moc
Carmponent 1 Dutlet Hode Marme Storage Tank Soure Starage Tank Soure Collectar Pipe-Colles Collectar 1 Outlet M
Component 1 Branch Control Type PASSIVE PASSIVE PASSIVE ACTME
Component 2 Object Tyupe
Component 2 Mame
Field Uniitg Obi13 Obil4 Oki15 Obi16
Mame Collector 2 Branch  Collector 3 Branch  Collector 4 Branch  Caollector Outlet Brat|
b aximum Flow Fate m3ls a 0 i} a
Cormpornent 1 Object Type SolarCollzctorFlatPl SolarCollzctorFlatPl SolarCollectorFlatPl PipesAdiabatic
Component 1 Hame Collector 2 Collector 3 Collector 4 Collector Dutlet Pipe

Corpanent 1 Inlet Mode Name
Component 1 Dutlet Mode Mame
Component 1 Branch Control Type
Component 2 Object Type
Component 2 Hame

Collectar 2 Inlet Moc Collector 3 Inlet Moc
Collectaor 2 Outlet M Collectar 3 Outlet M
ACTWE ACTIVE

Yynpa 4.9: Eloaymyn KAGSmV ToV KUKADUATOG
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Callectar 4 Irlet Noc Collectar Collzctar-F
Collector 4 Outlet M Callectar Loop Outle
ACTIVE PaSSIVE



Kepdiaro 4: Tlpocopoimwon pe Aoyiopikd Energy Plus

Epdoov kdbe khadog £xel ovopactel kKot Katoyvpwbel, Tomobetode Toug KAGOOLG GE
ogipa, avarloya pe T pon Tov KukAdpotog (oynua 4.10).

& IDF Editor o | B | S

| File Edit View Window Help

E’F Ch\Users\\ Stathis\Desktop'Diplomatiki\Sketch up files\Boiler-radiator-ventilation PVT.idf * i
01 ||| Mewobi | DupObi | Delobi | Copy o

Class List

Comments from DF

[-----] AirLoopHYALC:ReturnPlenum
[----] AirLoopHWAL:ReturnP ath

0017] Branch

[0004] Connector:SpIitter
{gggﬂ Eg:::z:g:m‘s‘t’*e' E xplanation of Kewword

[0002] MadeList Branches MUST be listed in Flow order: Inlet branch, then parallel branches, then Outlel 3
[~ Dutdoardis Naode Branches are simulated in the order listed. Eranch names cannaot be duplicated within &
[------] Outdoordin WModelist
1D &1
Pumps Enter a alphanumeric value
........................... Thiz field iz required.
[0002] Pump:YariableSpeed 52
Field Units Obil Obj2 Obi3 Obij4
Marne 5

Sl n = =l LB Demand Branches  Storage Tank Soure Collector Branches
Storage Tank Usel Demand Inlet Branc Storage Tank Soure Collector Inlet Branc
Storage Tank Use B Domestic Hot Wate Storage Tank Soure Collector 1 Branch
Storage Tank Temp Demand Outlet Brar Storage Tank Soure Collector 2 Branch
Storage Tank Use [ Collector 3 Branch
Collectar 4 Branch
Collectar Outlet Brar

Branch 1 Mame
Branch 2 Name
Branch 3 Name
Branch 4 Name
Branch 5 Mame
Branch & Name
Branch 7 Mame
Branch 8 Name
]

LU

energy+.idd | EnergyPlus 3.1.0.027 | Storage Tank Use Branches

Yynpa 4.10: Ewcayoyn pong kKAGSmv

>’ avtd 10 onpeio kabopilovpe Tovg daywpiotég (splitters). Apov Tovg ovoudcoute,
Kkabopilovpe Tov e16epXOUEVO Kol ETELT TOVE £EEPYOUEVOLC KAGOOVG (oynua 4.11).

Avtictorya kabopilovpe kot tovg pieps. Onog kol otovg dwoyoprotég (splitters),
Tovg ovopdloope Ko akoAoVBwg kabopilovpe TOVE EICEPYOUEVOVS KOl TOV
e€epyouevo kKAGdovg (oynua 4.12).

H pébodog stoaywyng tov splitters kot mixers topovotd{oviol 6T cLVEXELD
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[poocopoimon ®B/O cvotmpdtov oto Aoyispiké Energy Plus

£ IDF Editor

|Ei|e Edit View Window Help

v C\Users\Stathis\Deslktop\Diplomatiki\Sketch up files\Boiler-radiator-ventilation PVT.idf *
0| &| wewobi | DupObi | Delobi
Class List

Copy Obj

Comments from IDF

[001F] Branch
0004] Branchlist

[4] Connector:Mixel
[0004] ConnectorList

Explanation of Keyword

[0002] Modelist
[---] DutdoordinMode
[---] DutdoardinMadelist

within a zingle Splitter list.

Split one airfwater stream into M outlet streamz. Branch names cannot be duplicated

e Tank U
Irlet Branch Mame

Outlet Branch 1 Mame
Outlet Branch 2 Name
Outlet Branch 3 Name
Outlet Branch 4 Name
Outlet Branch 5 Name
Outlet Branch 6 Name
Outlet Branch 7 Mame

Storage Tank Temp

-« n

energy+.idd | EnergyFlus 3.1.0.027 | Storage Tank Use Spliter

10 A1
Pumps Enter a alphanumeric value
........................... This field iz required.
[0002] Pump:ariableSpeed =
Field Unitz Obil Obj2 Obj3 Obj4
M ame

e Demand S pliter
Storage Tank Use | Demand Inlet Branc Storage Tank Sourc Collector Inlet Branc
Storage Tank Use E Domestic Hot Wate Storage Tank Sourc Collector 1 Branch

Storage Tank Sourc Collector S plitter

Collectar 2 Branch
Collector 3 Branch
Callectar 4 Branch

Syfua 4.11: Splitters

& IDF Editor

=[S

|Ei|e Edit  View Window Help

E C:\Users\Stathis\Desktop\Diplomatiki\Sketch up files\Boiler-radiator-ventilation PVT.idf *
0 || & _Newati
Class List

Dup Obj Drel Obj Copy Ok

Comments from IDF

[----] AirLoopHWAL:R eturnPlenum o
[-----] AirLoopHWAL:R eturnPath

[0017] Branch
[0004] Branchlist
A

[4] ConnoctorList E=planation of Keypward

[0002] ModeList
[-----] DutdoordinNode
[ ] Outdoorain Modelist

a zingle mixer lizt.

10 A1

tdix M inlet air/water streams into one.  Branch names cannot be duplicated within

m

[000Z] Pump:ariableS peed

Enter a alphanumeric walue
Thisz field iz required.

Field

Mame

Outlet Branch Mame
Inlet Branch 1 Mame
Inlet Branch 2 Mame
Inlet Branch 3 Mame
Inlet Branch 4 Mame
Inlet Branch 5 M ame
Inlet Branch B M ame
Inlet Branch 7 M ame
“

Units Obil Okj2 Obi3 Okid

1| Demand Mixer Storage Tank Sourc Collector Mixer

Storage Tank Use [ Demand Outlet Brar Storage Tank Sourc Callector Outlet Brar

Storage Tank Use E Domestic Hot ‘W ate Storage Tank Sourc Collector 1 Branch

Storage Tank Temp Collector 2 Branch
Collectar 3 Branch
Caollectar 4 Branch

n

energy+.idd |EnergyFlus 3.1.0.027 | Storage Tank Use Mixer

Syfua 4.12: Mixers

AxoAo0BmG €16GYOVUE TO YOPOKTNPIOTNKA TOV OVO OVIAIDV HETAPANTAG TaXOTNTOG
TOV V0 KukAopdtov (Kdkiopo (e0TOD VEPOL OIKIOKNG YPNONG KOl KUKAMLUO
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Kepdiaro 4: Tlpocopoimwon pe Aoyiopikd Energy Plus

GUAAEKTMV) TOL ovoTiuotog kot S PorPidoac Poeng oOnwc ¢aivoviar oto
(oynpa.4.13) xon (oynua 4.14) avtictoryo.

F e I

File Edit View Window Help

e s

D|g’“|g NewDbi | DupObi | Delobi | Coppobi | Fase o]

Class List Comments from IDF

O01E] Branch
0004] Branchlist
|| 0004] Connectar:Splitter

0004] Connector:biser
0004] ConnectorList
0002] Modelist

------ ] OutdoordirMode

------ ] OutdooriirModelist
Explanation of Kewword

Purnpsz E - 3 g = . =
This pump rodel iz described in the ASHRAE secandary HWVAL toalkit. W

-] Pump:ConsztantS peed 1D: &1 X
-] Pump:ariableSpeed:Condensate En_tel_a alphanul_'nenc walue
-] HeaderedPumps: v ariables peed This field is required.
------ ] HeaderedPumps:ConstantSpeed
=
Field Unitz Objl Obj2
M arne Callectar Loop Purmn)
Inlet Mode Mame Storage Tank Uze L Staorage Tank Soure
Outlet Hode Mame DHw Use Side Pun Storage Tank Sourc
Rated Flow R ate mads autozize autosize
Rated Pump Head Pa 200000 300000
Rated Power Consumption af autasize autosize
Motor Efficiency 0.87 0.87
Fraction of Mator Inefficiencies to Fluid Strearn 1] 1]
Coefficient 1 of the Part Load Performance Curve 1] 1] -
< m v
energy+.idd |EnergyPIus 31.0.027 | DHW Loop Pump 2

Mo 4.13: Avo avtiieg petofAntig tayvTnTog

gowe B

File Edit View Window Help

0 ||| Newobi | DupObi | Delbi | Copyabi | Foce oo

Class List Comments from |DF

[----] HeaderedPumpsariableSpeed o~
[----] HeaderedPumps: ConstantSpeed

|| Plant-Condenser Flov Control

Mon-Zone Equipment

-] LaadProfie:Flant Explanation of Keyward

Solar Collectars

10: &1

[---] SolarCollectorPerformance: FlatPlate En_ter_a alphanumeric walue

[----] SolarCollector:FlatPlate: s ater This field iz required.

[0004] SolarCollector:FlatPlate: PhotovoltaicThermal

[0001] SelarCollectorPerfformance: PhotovaltaicT hermal: Simple

[---] SolarCollector:UnglazedT ranszpired

Field Units Obit

Mame

Inlet Mode Mame DHw Anti-Scald Inh

Outlet Mode Mame DHw Anbi-Scald Ou

Stream 2 Source Mode Mame Storage Tank Use [

Terperature Setpaint Mode Marne Inztantaneous W ate

Fump Dutlet Mode Mame DHw Uze Side Fun

-

L] LI 3
energy+.idd | EnergyFlus 3.1.0.027 | DHW Ant-Scald Diverter y

Zynua 4.14: BoAfida Pagpng
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[poocopoimon ®B/O cvotmpdtov oto Aoyispiké Energy Plus

To oyiopkd Energy Plus mpocopoidver 1o ®B/O cdotnuo wg ¢oToBoAtoiko
OUOTN O TAPUYMYNG NAEKTPIKNG EVEPYELNG KOl TAVTOYPOVA MG £vaL BEPLIKO GLGTN LA

Ta dedopéva e16dd0v yia o DB pépn ko ta Oeppuxd pépn tov ®B/O cvotipotog

eaivovton otovg mivaxeg 4.2 kot 4.3, avticToryo.

cell

A, 2,73m?
factiv 0’72*
n 0,16**

Hivaxog 4.2: Aedouéva yio. DB uépog

A 2,73m?
ot 0,28*

Ny, 0,32%**
m 0,01 kg/s

ITivaxog 4.3:Aedouéva yio Ocpuirod uépog

{* H avaroyia emdveiag tov ®B e o evepynTikd nAokd KOTTOPO VITOAOYIOTNKE
nepinov 72% eneldn N emeavela Tov cLAAEKTN NTav 0,28 w2 kot To NALKE KOTTopo.
0,21 m2. To véAoumo 28% eivar 1 evepydg TEPLOYN TOL NAOKOD GLAAEKT.

** H anddoon tov kuttdpmv vroroyiotnke oe 1000 W / m?

*** H ovopaotikn 1oy0g 5000V Tov kdBe OB vroloyiomke va eivar ota P = 0,32
kWp. 10 ®B nhaicto tov 2,728 m 2, 144 nhokd kdTTopa Oo ddoovy ot TV
TOPOYOYN NAEKTPIKNG EVEPYELAG.

H anddoom tov petatponéa, N(inverter) etvon 0,88 kan dev elodyeton oto Energy Plus
aAAG voAoyiletan apyotepa pécm Excel

Ta dedopéva amd 1t dadikacio tng mpocopoimong ivar oe: «PV Generator DC
Energy [J] and Generator Thermal Energy Produced [J»], n omoia givar n evépyeta

og ovveyOuevo pedpo. Kot Bepuukn evépyela o€ [J].}

Ewcdyovtar ot0 Aoywouké péow IDF Editor (oynua 4.15) ot (oynpo 4.16)

avticTorya.
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gowe  wom o el

File Edit VYiew Window Help

D|E’§|Q NewObj | DupObj | DelObi | Copyobi| Pacterti]

Class List Carments from IDF

------ ] Demandt anagerE steriorLights -
------ ] Demandt anager:Lights

-] Demandkd anager:E lectricE quipment

-] Demandkd anager: Thermostats

[----] DemandtanagerdssignmentList

Electic Load Center-Generator S pecifications

-] generatol:Ftergalﬁ_om_lﬁuséilonEngine
-] Generator: CormbustionT urbine ;
[ } Generator MicroT urbine Esplanation of Keyword =
000d] G tor: Photovalta
TE ) 1D &1
-] PhaotovaltaicPerformance: EquivalentOne-Diode Enter a alphanumeric value
-] PhotovoltaicPerformance: S andia
-] Generator:FuelCell
-] Generator:FuelCel:Fowertdodule
------ ] Generator FuelCell:AirSupply i
Field Units Objl
M ame 10percentE (P half
Fraction of Surface Area with Active Solar Cells dimensionless | 0.72
Conversion Efficiency Input Mode Fixed
‘alue for Cell Efficiency if Fixed 016
Efficiency Schedule Hame

Zynua 4. 15 : Ewcayoyn dedopévov yio @B pépog

- [
IO T W

File Edit View Window Help

D|ﬁ|m Mew0bi | DupObi | DelObi | Copybi | Pastc ot

Class List Comments from IDF
Solar Collectors

-] SolarCollectorPerformance:FlatPlate
] SolarCollector:FlatPlate:w ater

SolarCollector: UnglazedT ranspired
------ ] SolarCallector:UnglazedT ranspired: Mulizystem

E »planation of Kewword

--] Boiler:Hot\w ater

--] Boiler:Steam 10 &1 ;

-] BoilerHotw ater SPARK Enter a alphanurmeric value
--] Chiller:Electric:EIR

-] Chiller:Electric: ReformulatedEIR
--] Chiller:Electric
------ ] Chiller:Electric: SPARE.

Figld Uitz
Mame

Fraction of Surface Area with Active Thermal Collector | dimensionless

Thermal Conwversion Efficiency Input Mode Type
Walue far Thermal Conversion E ficiency if Fiked
Thermal Corversion E fliciency Schedule Mame

Front Surface Emittance

« m

energy+.idd | EnergyPlus 3.1.0.027 | 20percentEfFvhalfArea

Zynqua 4. 16: Eicaywyn dedopévav yio Beppikod Hépog
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MILLENNIUM ELECTRIC

MSS - MIL-PVT-320W-MO2 DATA SHEET
Electrical Specifications

2198 mm

71 mm

+ *

—
aEs
m::
ass |
= _L

=!.=.!:::

T Py ——".—.—T.—.——_.I

1

Sohconems

A e e — -

mrTa ww oawm == ]

J 1
DEIMTOEEE :
I.I=I-I.. g
1

=

i r —
1

1

1

1

1

1

1

1

)
.

Yynpa 4.17 : Tipodwaypagéc @B/ ® mhoiciov

Y10 oynuo 4.17 mapovcidlovior ot mpodlaypagés evog ®B/O mAiaiciov yvooTig

Manufacturer Millennium Eledtric
Type MIL-PV-320W-M02
Pnom 320W
Power tolerance +/-5%
Origin Israel/Cyprus
BIPW Mo

Module efficiency 14,29

Cell manufacturer Mote;gug;:er;h.-‘q—

Maono-crystalline,

Cell type textured and anti-
reflectivity layversd

Cell size 125 mmX125 mm

Cell efficiency 16%

Cells per Module 144

Power guarantee

80% performance
after 25 years ;30%

after 10 years
Distribution worldwide
Produced from 1991
Approvals e
Length 2.1%9 m
Width 1.238 m
Thickness 71imm
Frame type aluminium
Output Terminal junction box Tyco
Met Collector Weight 38 kg
Wioc 44,2 W
Isc 5.94 A
NOCT 47 *C
Vmpp 2t LO0OW,/m2 36TZV
Impp at 1000W/m2 9.16 A

KATOOKELAOTPLOG eToupioc. Avtd 10 mhaicio OB/O
¥pnoporomdnke yio tnv tpocopeinon oto Aoyiopko Energy Plus.
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Kepdiao 5: Avaivon Anoteleopdtov

Kepdhioro 5: Avaivon AmoteAeopnatov

5.1 Ajyn AmotereopnaToV

Svuminpovovtog to IDF Editor ko tpéyoviog v mpocopoioon (simulate), tote
Aqupovpe To OTOTEAECUOTO KOU TO. OmOTLTOVOLUE o TPOYypoupa excel pe v
emloyn Spreadsheets (oynua 5.1).

€ EP_Launch == = |

Luemch

File Edit Wiew Help

Single Simulation l Group of Simulatiu:uns] Histu:ur_l,l] thilitiesl
[nput File

| C:AzershStathishDesktophDiplomatik B ackup E+\P4T idf ﬂ

Browse. . Edit - Text Editor Edit - IDF Editor |

Wwieather File

| C:hUzershStathiz\D ezktopDiplomatikiWweather datahGRC_Athens 167160_MELC. epw ﬂ

Browsze. ..

Wiew Results

Text Output Files | Dirawing File Spreadsheets | HT L

Simulate. .. |

EnergyPlus 3.1.0027 Esit |

Zynuo 5.1: Avayvoor amoteAecpATOV

To Aoyiopikd Energy Plus pog divel Aemtopepeig amoteAéopata yioo TV TopoyOUevn
evépyela tov OB kor ®B/O cvotpdtov yuo kae mhvel Eexwpiotd avd pva. Ta
amoteAéopato sueaviCovtar og Joule xou Oa ypewaotel petatponny tovg oe KWh
(1 KWh = 3600000 J). H amédoon tov petatpoméa, N(inverter) = 0,88, dev elodyston
oto Energy Plus oAld yivetow péow Excel. ‘Etor Bpiokovpe v mopayoyn oe
evailaooodpevo pedpo AC.

Me v yxpnon Tov VIOAOYIoTIKOL Tpoypdlupotog Excel, kavovtog Tic amapaitnteg
aplOunTIKéS TPALElS, GLYKEVIPOONKOV TO OTOTEAECUATO KOl TOpOoLGLalovTal o
GUVEXELL.
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Kepdiao 5: Avahvorn Atotelecpdtmv

—
| B c D E F G H I &
1 PV DC Enengy Tl
2 |Larnaka
3 |DateTime (COLLECTOR 1 FV:FV Generator OC Energy [J){Monthiy COLLECTOR 2 FV:FV Generator DC Energy [JMonthhw(COLLECTOR 2 FV:FV Generator DC Energy [J){Menthhy COLLECTOR 4 FV:FV Generator DC Enengy [1}{Monthhy)
4 Hanuary . 5 BDBTE0T3, 13
5 |[Februany BBIT3TED 54 BBITITEI 42 BBITITER 48 BBITITE4 43
6 |March 117427668, 56 117427654 TIT42TET1 .41 11T42TEE5,47
] |April 135543055.9) 135643052,02 135543055,84 13565643053 6
8 |May 152654300,23 1526542585 05 152654303, 45 15ZE54255,72
9 Hune 164151612,89 164151608, 71 154151615,48 164151610,05
0 Huby 169822950.71 1GAEZZ945 57|
(Bugust 166660T01.62 1GEE5065T, 22|
2 149413305 55 149413305,88
3 |October 122223031,28 1ZEFZI03T 28
4 [Movember 91365978 68 91365975,43
5 |December TSE10021,88 TI610028,82 =
_lﬁ_
7 |Athens
18 |DateTime |COLLECTOR 1 FV-FV Generator DC Energy [JjiMeonthhy{COLLECTOR 2 FV:FV Generator DC Energy [J}Monthhy COLLECTOR 3 FV:FV Generator DC Energy [Jj{MenthhsCOLLECTOR. 4 FV:FV Generator DC Energy [J}Monthiy)
9 Hanuary B4TZ8068,51 G4TI3054,24 G4TZR0ET, 52 G4TZR0G4,57
20 |Februany T1786820,22 TITSG817.25 TITSG822, 16 TITSG818,32
2 harch 103855085,93 102E530E1,T5 103855088 53 1038530813, 1
22 |April 120125668, 77| 120125663,84 120125671,84 120125665,43
23 May 141624580,91 T41824575,32 141624584,28 141624577,13
24  |une 161215542,92 161219537,57| 161219545,01 161219539,57|
25 uby 17024103715 170241032 65 170241035,95 1702410341
26  |August 158318728,92 159318725 47| 159318732 68 159318725,91
| 27 [September 137351482, 22 137391458 55 137391464.5 137391459,75
| 28 |October SBS51265,08 BBA51261.6 SBA51267.25 SBA61262,73
| 29 |Movember 61043078, 03 G1043075,48 B1043079,61 G1043075,31
| 30 |December E6T82213.15 B6TE2211 EETEZZN4 .48 BETEZZ11 P
|31 |
32 [Thessaloniki
33 |DateTime (COLLECTOR 1 FV:PV Generator OC Energy [J){Monthhy COLLECTOR 2 PV:FV Generator DC Energy [J{MonthhsCOLLECTOR 2 PV:PV Generator DC Energy [J){Monthhy COLLECTOR 4 FV:FV Generator DC Energy [1){Monthhy)
34 anuary EEBE3545, 62 E5E51544 G5 E5E5354T BE EEEHI545,28
35 |Februany B0ET4791.91 B0674752.28 B06T4T20.41
36  |March 10505304701 105053045, 77| 105053044
37 |April 115184575, 65 115184575, 74 115184573.2
38 |May 135862421,85 139862425,52 139662427 85
39 |[uns 155476913,22 155478916,83 155476909,2
40  |uby 162405728, 62 152405721,75 182408725,21
4] |August 152238564, 55 152238967 45 152238961.4
42 [Ssptember 120743156, 96 120743159 48 120743154 ,22
43 |Cetober 20400928, 55 2040094143 20400937 51
44 |Movember EBTT0121.7] EBTT0123,04 EBTT0130,24
45 |December 4588218805 45882185.24 48882185, 75
i"&ﬂndrauida
48 |DateTime "COLLECTOR 1 PV:PV Generator DC Energy [J){Monthty COLLECTOR 2 PV:PV Ganerator D Energy [J){Monthhy COLLECTOR 3 PV:PV Generator DC Energy [J(Monthh#COLLECTOR 4 PV:FV Generator DC Energy [J}(Monthiy)
49 Janusry E51188385,07| 51188382 55 51188385 64 5118838337
50 |Februany B2007435,24 62007433,23 B2007428.27| BZ00T434,24
5 hdarch B5153388,27| 86153353 63 B85153401,28 85153395.2
52 |April 105250455, 65 105250451,18 105250460,04 105250452 56
53 |May 133533953,37| 132933947.4 133933957,08 132933945, 33
54 |uns 14021515565 140215151,13 140215160,08 140215152,91
55 Huby 165705070, 54 165705065, 65 165T0507T2,57| 1B5TO50ET, 24
56  |August 157188377, 46, 157168373 157168380,23 157168174, 44
57 [September 121551888, 1215591884 65 121551891 .65 121551 885,06
58 |October TEE84701.61 TEEB465T.8 TE684T03,55 To684659,03
59 |Movember E£2523160.89 52523158,08 5232316263 5Z921158,98
G |December 40E84231,61 40584779 38 40524232 55 405842301 i
A1
W01 @srro1 / IEN | o

Yynuoe 5.1.1 Anotedéopata Energy Plus g mapaywyng cuveyég pedpatog yio OB cdotnua
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A B C D E F .
1 PVT Thermal Energy i
2 |Larnaka
3 |DsteTime COLLECTOR 1:Generstor Thermal Energy Froduced [J)Menthhy COLLECTOR 2:Ganerstor Tharmal Energy Produced [J)MenthhyCOLLECTOR 3:Generator Thermal Energy Froduced [J)Menthhy COLLECTOR 4:Gansrstor Thermal Ensrgy Froduced [J1Menthhy COLLECTOR © FVSFY Generate
4 Hanuany 105545548, 35 105845545 105945550, 45 105945545,08
5 |Februsny 115833458, 85 115633454,77 115633461,41; 115633455,08
6 |March 153823378.7| 1538233172,72 15382338243 15382337465
7 April 1TTEE34TE, 04 1TTE53471,65 177553482,02 17755347372
8 |May 155558206, 15 1959568155, 36 199568210,38 19595968201,55
{June 215025013,37| 215025007, % 215025016, 78 215025005,67|
0 Huhy ZI2458131,04 ZZZ458125,85 ZIT458134, 25 ZIZ458127 .53
1 |JAugust 21831577012 218315785,68 218316772, 88 21831576712
2 [September 186722895, 65 195722852,04 1957226975 195722653, 21
3 [October 180105020,598 180105017,04 180105023, 44 180105018,32)
4  |Movember 11965853596, 54 119885393,65 1196853598 58 119885394, 71
5 |December 104284484, 23 104284481,13 104284485,22 104284482,13 =
6
7 |athens
8 |DataTime |[COLLECTOR 1:Generator Thermal Energy Produced [JHMonthhy COLLECTOR. 2: Generator Thermal Energy Produced [J}MonthhyCOLLECTOR. 3:Generator Thermal Energy Produced [J}Monthhy COLLECTOR. 4:Generator Thermal Energy Produced [J)MonthhyCOLLECTOR. 1 PV:PY Generatc
9  |Januany B4T21Z291.8 B84T91288,8% 84751253 66 B4T1ZES. T
20 |Februsny 94045635,98 240436321 94045838,39 94043633, 35
21 [March 1361017256 136101721,12 136101730.01 136101722,88
22 April 157357601.2 157367654, T3 15T357805,22) 157357T55G,82
23 M=y 1BEE15918 B85 185519911,53 185515523, 41 1855159132.8
24 [uns 211188172,18 211188165.69 211188177.23 211188168.,78
25  [uhy Z23005802,05 22I00ETST. A5 223005808,72 Z23005755,06
26 |August 208858215,31 208858213,45 Z085383222,34 208858215.27|
27  |S=ptember 17E574780,53) 1TSET4776.13 1TEET4TES. 51 175574777 .68
28  |October 125227388, 18 1ZEZITIELEL 12522735101 125227385,05
20  |[Movember TEETOTZE 05 TSETOTIR. TS TEETOT24,17) TSETOTi5.84
30 [December T4381378,63 T4381375,81 T4381380,28 T4381375,72 T
3
32 [Th loniki
33 [DsteTime |[COLLECTOR 1:Generator Thermal Energy Produced [J{MonthhCOLLECTOR: 2:Generator Thermal Energy Produced [J)MonthhCOLLECTOR 3:Generator Thermsl Enengy Produced [J}{Monthhy COLLECTOR 4:Generator Thermal Energy Produced [J}Monthhr COLLECTOR 1 PV:PV Generatc
34 Manuany TIZITETT 44 TIZ1TZT4,85 TIZ1T2759,05 T321TZT5,68
35 [Februany 105879259,57 105679256,67| 105679261,38 105679257 61
35 [March 137885T45,79 137665735, 56 137865749, 41, 137665741,84
37 [April 150885583, 45 150885575, 96 150885587, 5 150885579,08
38 |May 182538518,91; 182538511,17 182938523,72 182536513,67|
39 Huns 203665664,1 203565656,51 203665668, 83 203665658,97|
40  Huby 212T47245,85 212T47240,24 2127472505 212T4TZ4Z,28
4] |August 189424140.7) 199424134.6 199424144.5 189424135,57|
42 |September 15816852702 158168521.71 158168530,32) 15816852342/
43  |October 118415544, 21 118415940,25 118415946,67] 118419941,53
44  |Movember TG985425,68 TES85432,85 TESB543T, 43 TE9B5433.77
45 |December E1412324.7 B1412522.2 G1412526,26 6141252301
15
47 |Andravida
AR |[DsteTime COLLECTOR 1:Generstor Thermal Energy Froduced [J)(Menthhy COLLECTOR 2:Ganarstor Thermal Energy Produced [J)Manthhy-COLLECTOR 3:Generator Thermal Enargy Produced [J)(Menthhy COLLECTOR 4:Ganarator Thermal Enargy Froduced [J1MenthhyCOLLECTOR 1 FV:FV Generate
40 |[Jsnuany BT0537TS0,57| BTQ5ITET BB BT053753.02 BT053TER. 75
50 |Februsny E1Z25115,44 B1226111,27 8122611757 81226112688
51 [March 112855513 65 11285590752 11285581747 112855908.5
52 |April 12787154321 137871938,07| 137871547 65 13787193828
53 |Msy 175445545 53) 1754456387 1TE445551 4 175445541,23
54 |[Juns 1B35673855,45 183873648, 25 183673859,55 183873450.6
55  Huby 217063852,05 21TDG3945, 68 21T0a3956,02) 217063347,73
55 August 205881383,33 2058813775 205881386,97 205881375,38
57 [September 158802240, 55 159802234,88 152802244,08 189802235, 71
58 |[October 10045247463 1004524535, 63 100452477, 74 100452471,25
59 |Movember B5325245 54 B23ZE242,1T BEIIE248, 12 B9326243,35
6 |December £3162570,06 EI16Z9ET, 14 53162571,87) £3162568,08 e
Al
(&R Poaro1 / IRN | N

Tynua 5.1.2 Anotedéopata Energy Plus tng mapaymyng Oeppuknig evépyeiag yia ®B/O cootnua
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[poocopoimon ®B/O cvotpdtov oto Aoyispiké Energy Plus

Y

FVT DC Energy

Larnaka

DateTime 'COLLECTOR 1 PV:PV Generator DG Energy [J}{Monthh/COLLECTOR 2 PV:FV Generator DG Energy [J}MonthhsCOLLECTOR 3 FV:FV Generator DG Energy [JMonthhs COLLECTOR 4 PV:PV Generator DG Energy [J}{Monthiy)
NELTELY BE134B15,B5 BE124812,94 BE134817,33 BE134813.82
Februsny 92915743,73 SZI1ST40,44 SEI1T4E.TT| S2915741.5
March 123608072,17| 123508067, 36 122608075, 16 123608068, 52!
pAperil 142678902 142678808, 57| 1426TES05, 19 14267858, 52
[LEW 1806EET3T, 00 160688721, 63 1B0EEET 40,48 160688733,359
Hune T2T51171.45 172751 167,06 ATITHIIT4.Z 1TIT31168. 48
My 1TBTE095E, 15 1TETE0SE3, o5 1TETE1000, 75 1TETE0EEE, 34
WUt 175432315, 28 1T5432311,72 175432217 49 17543231287
[September 15727716615 1567277163, 25 15727716795 157277164, 18
|Cctober 128855820, 43 128555817,27 128655827 4 128655818,29
Nowemiber SE1TE5T65, 19 SE1TETE2, TG SE1TETET,04) SE1TETEL, 61
December B83800032,02 BIED002T, 5 BIB00022 57| BI800020,32

thens

DateTime 'COLLECTOR 1 PV:PV Generator DG Energy [J}{Monthiyw{COLLECTOR 2 PV:PV Generator DC Energy [J}{Monthhs COLLECTOR 3 VPV Generator DC Energy [J){Monthhe COLLECTOR. 4 PV:PY Generator DC Energy [J){Monthiy)
Hamwany BE135850, 45 6812585T,00 B8 135860,57) BE13585T BE
Februan, TEETEG00, 24| TEETHEST. 23 TEETEE02,28 TEETEESE 23
March 109367458, 87| 10935T454,47 105367461,61 10936T455.9
pApril 126448072, 28 126448067,2 126448075 .62 126448058 85
My 14507TEE06, 22 145078500, 34 1450TEE00, B8 145078502, 24
Rusnes 185704782, 03 168T04776,21 189T04TEE,27) 165T047TE, 459
Ry 175201091, 74| 175201 088,559 1759201054 69 175201088, 53
IAugust 167703525, 23 167T03521,55 167703525, 15 167T03523,07|
|September 1448332581,82 144622587 96 144572534, 21 144522588.21
[Cctober 103843435, 93 103842433, 27| 10384342921 103842434 45
Nowemiber B4262187 .4 G4262184,72 B4262189,08 B4262185,59
December B8TTOTE0, 65 EOTT0T48, 42 BSTTOTE2,09 B9TTOT49,15

Thessaloniki

Date/Time COLLECTOR. 1 PV:PV Generator DC Energy [JiMonthhy COLLECTOR Z PV:PV Generator DC Energy [J}Monthhy COLLECTOR 3 PV:PY Generator DC Enengy [J{Monthhy COLLECTOR 4 PV:PV Generator DC Energy [Ji{Monthhy)
[amwany EBEIRI12, 23 BEBIEIND, 15 EEEIEI13,52 BEEIEI10,82
Februarny 84520833, 591 B4520831,25 B492081E 04 2452083701
March 110624260,01 110624255,33 110624262 92 110624256, B4
WAupril 121247243 85 12124732863 212472471 121247340,21
May 147002552, 84 14700256, B2 147002563, 71 14TO02EEE BT
Rlune 163859508, 65 163659902, 56| 163869912, 45 163655304, 53
[y 170857609, 07| 1T0RETEN, 77| 1T2ETE12,38 1TORETEDE, 48
tAwgust 180251541,64) 160251538,73 180251544 69 160251538, 32
[September 127088102, 07| 12708097 2 12T028104,72 127058050, 18
[October SE158B83,T4 95158880, 56 SE1588RE T2 SE158881,55
Mowember 61863256, 53 G1863254, 26 B1863257 94 61863284 55
Drecamber 45349671,84 45049569,63 4949672 B8 AGI4TETD.2E

ndravida

Date/Time 'COLLECTOR 1 PV:PV Generator DG Energy [J}{Monthh/COLLECTOR 2 PV:FV Generator DG Energy [J}MonthhsCOLLECTOR 3 FV:FV Generator DG Energy [JMonthhs COLLECTOR 4 PV:PV Generator DG Energy [J}{Monthiy)
NELTELY E3BB2E10,8 EIEBZEOT 56 EIBE2E12 25 EIBE2E(E, 81
Februsny BEZT0985,62 BEZTOGEZ, 15 BEITOSET 65 BEZTOSED, 41
March SOEETTET, TE SOGETTEZ B3 SOEETTHD, B2 SOEETTES 42
pAperil 110789554, 17| 110789948, 63 110TESET, 94 110785950, 48
[LEW 140883108, 81 1406683102, 52/ 14025311273 140583104, 55
Hune 147554501, 72 14TES4E5E 52 14TES4505, 25 14TES4E5T 5
My 174428350, 04 1T4475384,91 174426253, 23 174426386, 57
WUt 165440357, 32 165440352 63 1E5440400,24 1654403594 15
[September 128412514,73 128412510, 17 12841251757 128412511,64
|Cctober B0T20738, 54| B0T207T34, 52 BOT20741,04 B0T20735,82
Nowemiber EETOBES0, 41 EETOBGET 45 EETOBES2 24 SETOBEEE 41
December 427202438 4ZTZOZ41, 45 AZTI024E 28 AZTI0242.21

(][], PoAR0L / I l | m
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Zyfua 5.1.3 Arotedéopata Energy Plus g mapaywyng cuveyég pedpotog yio ®B/O chomua
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Kepdiao 5: Avaivon Anoteleopdtov
5.2 Avaivon anoteieopdtov @B cuetiportog

H pnvwaio mopaymyn evépyelag, oe evaiilacoopevo pedpa, g @B yevvntplag otnv
ABMva, Osocolovikn, Avopafido kar T Adpvoko, OT®G TPOGOUOLOONKE GTO
Energy Plus areicoviletor oto (oynua 5.2).

Noapaywyn HAektpkn G EvEpyeLag

180,00 —

160,00 +

140,00 |

120,00 |

= 100,00 +

Napvaka

= :
< 20,00 +

e A VL

60,00
P ' Oeoocaiovikn
40,00 +

AvbpaBida

20,00 -

0,00 &

Yynpa 5.2: Mnviaio topoyoyn niextpikng evépyestag OB cvothpatog

O mivakag 5.1 delyvel v etola Topay®Y NAEKTPIKNG eVEPYEWNG O€ KAOE TOAN o€
kWh

Adpvaka AbMva ®eccaAovikn Avdpafioa

1484 1317 1255 1167

[Mivakag 5. 1: Etow mtapaymyn evépysiag @B cuotipotog

H emow mopaymyn evoaAlacouevov pedpotog ot t€00eplg mOAELS avd péyebog
ovotnuatog, kaAlvuuévng empdvelag and ®B. To kédbe OB maved £xel emdveln
2,728 m*. H TOPOVCO, LEAETN TTPAYLOTOTOMONKE e 4 TAVEA.
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[poocopoimon ®B/O cvotmpdtov oto Aoyispiké Energy Plus

To axoilovBo oynua 5.3, delyvel TNV €TNCL0 TAPAYMOYN EVOALUGGOUEVOL PEVLLOTOG
oL emTVYYAveETol o KAOe eetalduevn mOAN, oavaroyo pe to péyebog tov OB
oLOTNHOTOG ONANOY| TV EPYALOUEV®V TAVEA.

Etnownapaywyn KWh ava epyalopevo OB
TLAVEA
4000
3500 //
__ 3000 ~ =
< 500 ////
< ==
g 2000 // é Napvaka
g : — ABNva
B 1500 o
E P -/ Oeagoatovikn
o = Avépapfisa
500 /
0
1 2 3 4 5 6 7 8 9 10
MaveA

Zympa 5.3: Tlapaywyn evailaoccdpevov peopotog ava epyalopeva @B maver

Me dedopévo OtL 1 etholo katavaAmon piog Tumikng kKatokiog eivar 3.000 KWh,
eCapovpévng g Béppavong, TOTE Yoo TANPN KOALYN TOV oVAYKOV GE PEVLUO
aroutovvtor ot Adpvaxa 8 mhvel cvvolkng éktaong 21,83 m? , omv Abnva 9
TOVEL GLVOMKNG €kTaong 24,55 m?, otV Oeccarovikn kot Avopafida mepimov 10
TGvEL GUVOMKHG ékTaong 27,28 mP.

5.3 Avaivon anotereopdarmv ®B/O cvoTipaTtog
H pnviaio nAektpikn kot Oeppukn mopaymyn evEpyelog OT®MG VITOAOYIGTNKE Omd TV

npocopoinon OB/O cvomuatog oe kdbe wOAN ameikoviletar ota oyfuata 5.4 kot
5.5 avtictoya.
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Kepdiaio 5: Avaivon Anoteleopdtov

300,00 -

Napaywyn Osputkng Evépyetag

250,00

200,00

KWh

150,00

100,00

w

TTRRT

— AGPVOKE
m— AV
Oeaoahovikn

Avdpafiba

Zxﬁpa 5.4: Tlopaywyn Beprukng evépyetog ®B/O cvotipatog

Napaywyn HAektpLkn g EvEpyetLag

200,00
180,00 -+
160,00 E . \\\\
140,00 © \\
S 120,00 — \
< : \\
T 100,00 \ \
2 —7 N\ TN
S 80,00 © \
L~
60,00 _; .......... R —
40,00 -
20,00 ©
0,00 -
(9 L (9% (o (o L (9 (9 (9N (9 L L
(Ul R AN s e« SN S« sl o o o
O-Q\ ‘(}.Q\' .(so' ‘3‘\' @0}' ‘\g‘\' 3\"\ 06& % Q-\,Q\ QQQ\' %Q\
R Sl N SN O N R N S
o v W& &

Adipvaka
— ABNVa
Oeaoaiovikn

Avbpapida

Yynpa 5.5: Topaywyn niektpng evépyelog ®B/O cuotipoatog
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[poocopoimon ®B/O cvotmpdtov oto Aoyispiké Energy Plus

O mivaxag 5.2 deiyvel v etnoto OepUiKY| Ko NAEKTPIKN TOPOy®YN EVEPYELNG O KAOE
oA og KWh.

Adpvaxa Abnva ®eococalovikn Avopaida

Oepukn | HAextp. | Ogpuikn | Hiektp. | Oeppuxny | Hhextp. | Ogpuikn | Hiexrp.

2209 1562 1960 1386 1868 1321 1738 1229

[Mivaxag 5.2: Emota mtapaywyn evépyelog PB/O cvotipatog

To axdAovbo oynuata 5.6 kor 5.7 , deiyvouv TV €To10 TOPOY®YT| EVAAAAGCOUEVO
PEVUOTOC Ko BEPLUKNG EVEPYELNG AVTIOTOLYO, TTOV EMTVYYAVETOL GE KAOE eEgTalOpEVT
oA, avdioyo pe to péyebog tov ®B/O cvotiuotog, omAadn tov epyaldpevov
ThveEA.

H ypoapwm mopdotacn amotumdbnke ¢ YPOppIKY] KoODC To OmOTEAEGLOTO TOV
Energy Plus yio tnv mopaywyn nAeKTpikig evépyelag og kGOe mavel £xovv andkAvon
pepkég povadeg o Joule. O Adyog eivan yuoti Ta méved cuvoédnkay oe celpd

To xdbe OB/O mhvedh £xer emopavewr  A=2,728 m? . H TOPOVCO,  UEAETN
Tpaypatonomonke pe 4 maveA.

Etnowanapaywyn KWh ava epyalopeva
®B/O ntdveA
4500
4000
3500 ~
%) A
g 2500 //,/// | Adpvaka
< 2000 ,A/ — ABfva
8 P §
€ 1500 P ,
B / Qeooadovikn
1000 / AvSpaBida
500 —;pﬂg”
0
1 2 3 4 5 6 7 8 9 10
NMaveAg

Yynpa 5.6: Tlopaywyn evailaccopevov pedpatog ava epyalopevo OB/O mhvel
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Kepdiaio 5: Avaivon Anoteleopdtov

Me dedopévo OtL 1 etholo katavaAmon piog Tumikng Katokiog sivar 3.000 KWh,
eEarpovpévng g Béppavong n omoia pumopet va kaAveOel pe v Bepuikn evépyela
OV TOPAYETOL, TOTE YO TANPY KAALYT TOV OVAYK®OV GE PEVLUN OTOLTOLVIOL GTN
Adpvaka 8 Tavel cuvolkhg éktaong 21,83 m? , oty ABfva 9 mavek cuvolKNc
éxtoong 24,55 m? , oty Oeooohovikn kat Avapapida mepinov 10 mhved GuvolKng
éxtaong 27,28 mZ.

Etqowantapaywyn KWh ava epyalopevo
®B/O rtaveA

6000

5000 /

=
=
2 4000 //’/
o] i
o) =
g 3000 //; Adpvaka
i 4/ —— ABH VL
g 2000 /' ..... Ocooahovik
= ﬂ N
. / Avbpafiba
1000 /
0

1 2 3 4 5 6 7 8 9 10

Mévelg

Zynpa 5.7: Tlapaywyn Oeprukng evépyelog ava epyaloueva OB/O mavel

AxoAo000g yivetal pio GVYKPLoT TG TOPAY®YNG NAEKTPIKNG EVEPYELNS GTNV ABTva
ueta&y @B kot OB/O cvotipatog ko ameikoviletal 6to (oynpa 5.8).
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[poocopoimon ®B/O cvotmpdtov oto Aoyispiké Energy Plus

200,00
180,00

160,00 //§§\
140,00 / A\

Vs
N
120,00 ‘/

100,00

KWh (AC)

80,00

60,00
40,00

20,00

0,00

2UyKkplon HAektpikig Mapaywyng

—— OB gugTnua

—OB/0 clotnua

Yynuo 5.8: Zoykpion mopoymyng niektpikig evépyetag AC oty Abnva

5.4 MeA£TN WOLOKAAVYIS OVOYKAV KUTOLKIOG GE NAEKTPLIKI] EVEPYELD

Onwg avoeépbnke Kot TPonyovuEVEDS, HEAETMOVTOG To oyedtaypdupata 5.3 kot 5.6,
Y vo emtevyBel n kALY TOV avayK®V Kol 6TV To dvcpevn meployn (Avopapidon)
Ba ypelaotel eykatdotaon déka navel OB ka1 OB/O avtictolya, eAdylotng éKTaong
27,28m?. O@copovpe PAoN GTATIOTIKGOV OTL [iol pECT TETPAMEAC EAATVIKT OLKOYEVELL

Katavolodvel tepinov 3000 KWh emnoioc.

H unvwio mopoayoyn evépysiog oe evaliaocooduevo peoua, e OB
kot T Adpvokao,

yevwntplog oty Abnva, Oegoccolovikn, Avdpafioa

EMEKTEWVOLEVTG EYKOTACTAONG G OEKA TAVEA, TOPOVSIAlETOL OTA akOAOVOO GYNLOTO

5.9 ko 5.10 avtictoryo.
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Kepdiaio 5: Avaivon Anoteleopdtov

Napaywyn HAektpikn¢ Evépyelag OB
(10 maved)

o

<

= — AGpVaKa
=

x — ABrvVa

Oeooaiovikn

Avdpafida

Zynpa 5.9: Mnviaia topayoyn niextpikng evépyestag OB cvotipatog (10 wével)

Napaywyn HAektpikn ¢ Evépyelag ®B/O
(10 maveA)
SN
N\
- \\
< NN
g A — AGPVOKE
! . _Ae"
\'---.. Avat
Oeooatovikn
Avépapida
O . SR SR
6('0 F o o of
SRS
Q*O‘VQ‘S\.{"O 015 QO(O bdg’

Zynuo 5.10: Mnviaia Tapoyoyn niextpikng evépyelog ®B/O cvotipatog (10 mdvel)

Y10 oynua 5.11 yiveton ohykpion TG TOPAyOUEVNG MAEKTPIKNG EVEPYELNS OTNV
AbMva, tov OB ko1t OB/O cuotudtov, avarloyad e TNV EKTOCT TNG EYKOTAGTAONS
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[poocopoimon ®B/O cvotmpdtov oto Aoyispiké Energy Plus

Towv ocvotnudtov. Tov 1ecoapwv (4) maveL, OV YiveTal 1 TOPOVGO UEAETN KOl 1)
npocopoiwon oto Energy Plus, kot towv oéka (10) mhvel mov eivor M eldyiot
EYKOTAOTOON Y10l KAALYT TOV 10{mV avayk®V [og TVTIKNG Katowkiog otnv EAAGSa.

ZUyKpLon HAektpknG Napaywyng otnv
ABRva
500,00
450,00 ©
400,00 N
! F / \
350,00 © /,
g 30000 ;/
= 250,00 ¢ / ——OB (4 rtdvel)
S 20000 [ 4 ,
- \ DB/O (4 maved)
150,00 | e — J
100,00 g - \ OB (10 mdvel)
50,00 £ \‘ ——®B/O (10 réve)
0,00 ©
OC.,. O(" 0(... Of.-. OQ 0(. 0(.. 0(., 0(-. OL. OL" OL‘
o W S Y SRR R R
N N e of &

Synpa 5.11: Zoykpion mopoyoyng NAEKTPIKNAG EVEPYELOG 0TV ABNVa S10(POPETIKOY GUGTNUATOV Kot
peyéBovg eykatdotaong

5.5 Younepdopora

Ot nAaxol GLAAEKTEG YPTOLOTOOVVTOL EVPEMG GE O1APOpeg YMDPEG G€ OAO TOV
Kocpo. Méypt to t€hog tov 2002, 77,9 exatoppdplo TETPAYOVIKE UETPO MALOKDV
OVAAEKTOV  ¥pMolomolovvtay  yoo v mopaywyn Ceotod vepov. Emumiéov,
Kataokevalovrar ke ypoévo 6791 MW OB . H xdpo wéa micw and to OB/ ©
oLOTNHO Eival VO GLVOIVEGEL AVTA TAL GVO GUGTNHOTA YO THV TOPAYOYT NAEKTPIGHOD
kot {eoTov vepol ypnong oty 1o empavela yio £vo, Gmitt.

H cvvolkn empdvelo TV GLALEKT®OV Katd TV Tpocopoinon ntav A = 10.912m2.
To ¢@wtofoAtaikd cvotnua mopdyer POVo MAEKTPIKN evépyewa. AAAG t0 DB/O
ocvotnua, e Vv O empdvelo Topdystor MAEKTPK) Kot Beppukn evépyeta. Onmg
NTav avapevopevo N NAeKTpikn evépyela tov OB/O chotua frav vynidtepn. Avtd
oLVERT emedn| oto ®B/O cuotnua téetel | Beprokpacio Asttovyeiog TV Of KeEA®V,
KpaTdVToS £161 10 Babud anddoomng oe YynAd enimeda.
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Kepdiaio 5: Avaivon Anoteleopdtov

Onwc vroloyiotnke amd thv mpocouoimon ue Energy Plus, n evépysia mov moapdyet
10 ®B/ 0O, sivon xotd 154% vyniotepn amd TV €véPyEX OV TMOPAYETOL WLE TO
eotofoAtaiko cvotnuo (ITivakag 5.3).

OB ®B/O
[Mopayopevn | Hiektpikn | Ogpuikn YVVOAKN
Evépyea TOPOYOUEVT] | TOPOYOLEVT] | TTOPOYOLLEVN )
Awgpopd
(kWh) EVEPYELL EVEPYELQL EVEPYELL
(kWh) (kWh) (kwWh)

Adpvaxa 1484 1562 2209 3771
AbMva 1317 1386 1960 3346 +154%
®eccaAovikn 1255 1321 1868 3189
Avdpapida 1167 1229 1738 2967

[Mivaxag 5.3: Zoykpion anoteheopdtov OB pe ®B/O
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Kepdioro 6: Owkovopkn) Merétn

6.1 Ilepiodog amocfeong Tov ®B/O cvoTinotog

H mo kown kot tawtdypova wo 0KoAn oty ypnon néBodog yio v aSloAdynon tov
OKOVOUIKAOV EMOOCEMY TOV GLOTHUOTOS YIVETOL HE «OomAn avdAvomn mEPLOS0L
andcPeong» M omoio givar 0 AOYOog TOL apylkoy KOGTOLG ‘AK’ pHE TNV €TNOL0
eEowovounon ‘S’ oe kdbe pla and T Tomobeciec mov mpocouolwONKAV GTO
Loyiopkd Energy Plus (E&iowon 6.1).

Apyucd kootog Ay

llepiodoc AmdafSs = 6.1
P ¢ peams Emoia =Fomcovounan 5§ (6:1)

Ta dwBéoipa oto gumopio DB/ O cuotiuata vepov £xovve k6GTog epinov € 500,00
avd M2 To ouvOoAIKO apyKd KOGTOG 7YoL TO GUYKEKPIUEVO CUGTNUO TOL
npocopoimonke, pe emedvela A = 10,912m? givon €5456

Onwg avaeépbnke kot 6to Bempntikd péPoC, n vopobecio TpoPAénet, avapopikd pe
v EALGSa, 0Tt éva votkokvpld eivar og Béom va mapdyst Kot vo ToAel MAEKTPIKY
evépyela oto diktvo, oty T Tov € 0,55 ava KWh, yuo 25 ypdvia. Tnv idwo otryun,
TO VOIKOKVPLO aryopdlel TNV nAekTpikn evépyeta and to diktvo € 0,15 avé KWh. Ocwv
apopd v Koumpo, éva vowkokvpld eivar oe 0€om va TOANGEL TO GOVOAO TNG
NAEKTPIKNG evépyelag mov mapdyeton omd OB, oto diktvo oty T Tov € 0,38 ava

kKWh. Tavtdypova, n T NAEKTPIGUOD Y10 TO. VOIKOKVLPLL givorl Ttepimov € 0,15 ava
kwh.

Ia vo vmoAoyiotel 1 etotla eEowcovounon ypnudtov and v ypnon tov OB/O
cvotpdtov og kdBe meployn, vroAoyilovpe Ta 6000 OO THV TOANGCT GTO SIKTVLO
TOL MAEKTPIKOL PeVUATOG TOL TapdysTor, mov &ivar ot mopaydueves KWh
TOAOTANGIOGUEVEG LE TNV S0POPE TOANGTG Kot aryopds oto dvkrtio , €0,55- €0,15 =
€0,40 avd KWh yua tv EAAGSa ko €0,38 - €0,15 = €0,23 avd kWh yia v Konpo.
Eneiong mpocBétovpe v efowovounon amd v Oeppuxkn  mopaywyn
nolanhaotdlovtag Tic mapayoueves KWh Beppukng evépyetag pe to ko6otog g KWh,
€0,15. E&icwon 6.2.

5 = Hlsktp.Evepy. (kWh) = A€ + @zpuik. Evepy. (kWh) = €0,15 (6.2)

Adpvaka: 5 =1562 kWh=€0,23 + 2209 kWh = €0,15 = €690,61

5456
4=
690,61

= 7,900
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Abvo: § = 1386 kWh = €0,40 + 1960 kWh = €0,15 = €848,40
MA=22° —ga31
248 .20

Ococalovikn: 5 = 1321 kWh = €0,40 + 1868 kWh = €0,15 = €808,60

.4 — 5%8

= = 6,747
202,60

Avdpofida: 5= 1229 kWh=€0,40+ 1738 kWh = €0,15 = €752,30
5456
752,30

nmAa=

=7,252

O ypoévoc amominpoung yia ke 0éon mapovsialetar otov [ivaka 6.1 Kot To vekpd
onueio oto Zynua 6.1

Mo Adpvoka Afva Ogooaiovikn Avopafioa
Iepiodog
Amominpopung 7,9 6,4 6,7 7,2
('Et)

[Mivaxag 6.1: Iepiodog amomAnpmung

14 r
NEKPO onUELO
18000
16000 //;
14000 piss
12000 —+ LtV o — Apy1k6 KbaTog
w E . 5//'
10000 v ----i-/r‘ Adpvaka
F I/: 4./ .
8000 y7d — ADNVa
6000 7 ,
77 Qeocoalovikn
4000 » f
Ve Avépafida
2000
0 _|_ T
0 2 4 6 8 10 12 14 16 18 20

Zynpa 6.1: Nekpd onpeio kdbe moANg

To Beppkd pépog tov ®B/O cvotipatog extipdral 6Tt Kootilel 10 25% tov GVVOAOL

t0v ®B/® cvotuatog. Q¢ €k TOVTOL, N EKTILOUEVT TN Yo T0 DB chotua eivan
€4092.
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Adpvaka: 5 = 1484 kWh=€0,23 = €341,32

2092

M.A= = 11,988
341,32
Abfva: §=1317 kWh=€0,40 = €526,30
MA=— =7767

T 526,20

Osocolovikn: S = 1255 kWh = €0,40 = €502,00

.4 = 205

= = 3,151
502,00

AvdpaBido: S = 1167 kWh= €0,40 = €466,80

4052
m4a=
466,80

= 8,766

O ITivakag 6.2 deiyvel TV mepiodog amomAnpouns yio to @B cuotnua kot 1o
T0G0GTO d10popds e To PB/O chotnua.

I1éAn Adpvoka, Adva Ocoooiovikn Avopafioa
Ilepiodog
Amominpopng 12 7,8 8,1 8,8
('Et)
Awo@opd pe 52% 22% 21% 22%
®B/O

[Tivaxag 6.2: Iepiodog amominpopung @B kot dapopd e PB/O

6.2 KaBapn Hapovca A&ia - Net Present Value (NPV)

H pébodog NPV eivar ) o kown pébodog mov ypnoipomoteitor yio v a&loAdynon
H0G ETEVOLOTG, KOl Y10 VO VOIKOKVPLO av TO cVoTNHO Ba €xel LEYAAO apy KO KOGTOG
KOl ETNO0, TOUELOKT) poT) TOTE TTpEmel va OewpnBel wg emévdvon.

IMa va éyovpe po mo cofopr) avdivon oyxetikd pe 1o eEgtalodpevo ocvotnua, Oo
nmpémel va Anedet voyn 1 daypovikn a&io Tov ypHuatoc. I'a v Anebodv voyn ot
dwpopég, elvar ypriowun n avaivong e moapovooag aflag oty omoia OAeg ot
LEALOVTIKEG OATAVEG LETATPETOVTOL 1oodVVape oty apovoa atie. H E&icwon 6.2
dtvel v mapovca a&io P tov cuethpatog.
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P=rI_+*IA(p, 1) (6.2)
I'; : ot kaBapég Tapelokég poéc (To Tocd HETPNTAOV) GTO YPOVO T.
T : 0 YPOVOC TOV TAUELLKDV PODV
p : TO TOCOGTO EKTTMONG (TO TOGOGTO EMOTPOPNG OV Oa LITOPOVCE VoL

KepONOel og oL eMEVOLON OTIG XPNUATICTIKEG AYOPEG LE TOV TOPOLOL0
kivdvuvo, ed® 0,6 660 Kt To PEYIGTO EMTOKIO EVOC TPATELIKOV YPOULATION)

IT.A(p,7): 0 cuvtedeoThg mapovoag a&iog Tov divetal omd v &icwon 6.3

(1+p)"-1

HA(p.7) = p(1+p)"

(6.3)

H Avéivon g Kabapng IMoapovococ A&lag tov ®B/O cvomudtwv Ba givor yuo 20
xPOVIO, EMEWON TA LOVOKPLOTOAAIKE nAlakd kOTTOpo givor oe B€on va dovigvovv
OTOTEAECUOTIKG V1o OA0 avTA T ¥pdvia. H etnola Ttapetokn pon ivon n 0o pe v
emota eEowovounon S’ amd TV amAr 1EPI000 OTOTANPMUNG.

H KaBapnc ITapovoag A&iag (NPV) Bpioketar and v e&icwon 6.4

NPV = Z‘:;l A(p,T) - Apyixé Koorog (6.4)

6mov N: 0 cuvolkdg xpOVOG Tov Tpoypdppatog (20 xpdvia)

O NPV egilvar évag 0giktng mov eKTHd KOTd TOGO Hiol ETEVOLON N TO TPOYPOLLLLLOL
npocBétel oty aia Tng eToupiog.

Av NPV > 0 t6te 1 enévdvon Ba mpocbécel alia otnv etoupia, EVod av

NPV < 0 161e 1 emévdvon Ba aparpéost atia and v etoipia

O ITivaxoag 6.3 mapovoidlet ta NPV, yio ka0e t0mobecia.

I1éAn Adpvoka, Adva Ocooaiovikn Avopafioa

NPV (€) 2465,24 4275,08 3818,58 3172,82

[ivaxag 6.3: Kabapn [Hopodoa A&ia tov ®B/O cvotudtov
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H avédivon tng emévdvong kabopiotnke yoo ikoot ypdvia Asttovpyiag, mov eivol
Myotepa ypovio amd TN eyyomon oudpkelng Long evog tétoov cvotiuatog. H
dwpkewn {oMg tov PB/O  Ouwmg Eemepvh To EIKOCITEVTE YPOVIO, UE TTMOOY TNG
AmOO00NG 16YV0G KOTA TNV TEPOS0 TOV YPOVOUL.

Agdopévm tov Betikov anoteiespdtov ™ Koabapng apodoog Aglag ota Arydtepa
YPOVIO GUUTEPEVOLLE OTL KOl OTIG TEGGEPLG TOAELS 1) eykoTdotoon Tov DB/ elval
OPKETE GLUEEPOVOA ETEVOVOT).

6.3 Avaiven k66Tovg avda mapayopevy KWh

‘Evoc onupaviikog mopdyovtag mov kobopiler v aflo pog emévdvong oto
DOTOPOATAIKA KOL YEVIKG OTIG YEVWITPLES, Eival TO KOGTOG TG Tapayouevng KWh.
Ooo pikpotepo givorl 10 KOGTOG, TOGO MO CLUPEPOVOO. Eivar 1 ETEVOLON.

o vo pedetioovpe 10 K6otog avd KWh, Beswpnioape 011 10 cvvolkd kOGTOC
emévovong Ba kataveunel 10odvvapa ce €lKOot XPOVIa, EVAD OTIG TPOSLAYPAPEG TOV
®B/O povtéhov mpocsopoimong avagépet Eyyimon Evépyetag 90% yia ta mpdTa déka
rpovia kot 80% péxpt Ta eikooiméve ypovia. Omwg Exovpie 101 VTOAOYICEL, TO KOGTOG
TOV GVOTNUATOV oL TposopotwOnKav givor €4092 yio ®B kot €5456 yio OB/G.

AxoloObw¢ Tapovstalovral To unviaio koot Asttovpyeiag €/KWh otig téooepig vo
HEAETT TOAELS.

r r
Kootog ava KWh (DB)
0,500
0,450
0,400
0,350
g 0,300 P //_
< 0,250 Ndpvaka
3 )
0,200 //f — ABHVa
0,150 . ‘% _ é’ Oeooalovikn
0,100 — f
Avépafida
0,350
0,000
& & &S S S S F S S &
o L F S Y R R
4000' QOO @09 <\‘Q \X\ \0 0 ‘\)‘\00 &Q_’Q'% \é‘@% O‘Q’Q‘% {'_Q,&
N AP v

Tyipa 6.2: Myviaio k66tog ava KWh ®B cvotipatog
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r L r r
Mnviaio kootog ava KWh nAektpiki (OB/0O)
0,600
0,500
0’400 ... e
< //
g 0,300 | TN Adpvaxa
W
//// — ARV
0,200 ,
& Oegoalovikn
0,100 Avdpafida
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S S S S S o = S A A
'GQ\O b,Q\'o 6900 é'\‘r\"o “\‘6}'0 @‘9 -\')\'59 06“0 Q-\,Q\' Q@ Q;Q@ QQQ\'O
ORI S OO O a @ N Y
NP At W
Iyfua 6.3: Mnviaio kdéotog ava kKWh niektpikig evépyetog ®B/O cvotipotog
r 14 I
Mnviaio k6otog ava KWh
r r
nNAektpikn&Oeppkn (OB/0O)
0,250
0,200
= 0,150
= ,
& Aapvaka
W
0’100 ....... / Aeﬁva
Oeoaalovikn
0,050
Avbpapida
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Tynua 6.4: Mnvioio kdéotog ava KWh niektpixig kot Oeppikig evépyesiog ®B/O cuotiuatog

72



Kepdiaro 6: Oucovopiky Merét

To kootog avé KWh tov ®B/O cvotiuatoc avalddnke yioo ypHon NAEKTPIKNAG Kol
Oepuikng evépyelag, Kal 6e ypnom LOVo NAEKTPIKNG evEpyeloc. Avtd yroti n Oepuikn
evépyela mov mopdyeton and to. OB/@ cvotmiuoata dgv elval mwhvia TANPOG
EKUETOAELOIUN KoL 1 evOgyopevn mepioolo Oeplukng evépyelag dOev umopel va
noAnOel, OnmG yivetal pe TNV NAEKTPIKN EVEPYELD TTOL GLVOEETOL KO TMOAEITOL GTO
diKtvo.

Mo va yiver kohOtepa avTiAnNTtd, TopovctdleTor T0 akOA0VO0 JSLAYPAIE KOGTOVS
ava KWh oty AbMva yia T1¢ Tepttdcelg

o) TAPOy®yNG NAEKTPIKNG evépyelag @B cvothpatog
B) xpnon noévo g nAexTpikng evépyetag tov ®B/O cvuotipotog

Y) TANPNG NAEKTPIKY] Kol OEpUIKT) EKUETAAEVOT TNG TapaywyNS Tov OB/O
GUGTNHOTOG

r r
Koéotoc ava KWh
0,450
0,400
0,350
0,300 o
'§ 0,250 \\\ //
-4
W 0,200 \ / HAgktpikri OB/O
0,150 N / HAektpikr OB
0,100 \\ o —— /, HAektp & Oepuikr ©B/G
T —
—
0,050
0,000
&S & FFFFF T E
o o .G_Q“\‘ é{}”\' “\0*' 0-3?‘" S \)6(' o ‘QQQ\ Q-\;Q\: QQQ\
‘%oo Qoo \b V"(\- b 0 \@\0 &@Q *,5_@ o@\}' *_@Q
& Q& e ‘1:3' o VQ’

Syfua 6.5: Mnviaio kdéotog ava kKWh mapaydpevng evépysiog oty Abfva

Onwg mapatnpeitor amd 10 MO TAVE OEAYPAUUO 1) ETAOYN TOV KOTOAANAOTEPOL
ovotnuatog e€aptdror and 1o péyebog eKPETAAEVONG TNG BEPUIKNG EVEPYELNG.

H avénon mg anddoong tov O®B/O Aoyw mtdong e Oepupokpaciog, peyorldtepn
TOPOY®YN MAEKTPIKNG EVEPYEWG, OEV VIEPKOALMTEL TO OVENUEVO KOOTOG TWV
GUYKEKPUYLEVOV GUGTNULATOV.
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6.3.1 Emloyn KaTtdAAA0V GUGTI|LOTOS

Oa emyeympnOel N KOTEAANAN ETAOYT GUGTHLOTOS AVAAOYO. LLE

) N ¥PNON TOL VTOCTUTIKOV Kol TIG AVAYKEG o€ BEpUIK EVEPYELD

i) 10 puéyebog tov ®B/O cvotnudtov (vnd uedétn poviého 4 taved/10 mavel)
ovuykpvopeva tavta pe @B chotnua

H mapoaydpevn niextpikn evépyela ekpetaredtor mApwg Kobmg pmopel va mmAn0el
07O O1KTLO EVM 1 EKUETAAEVLOT NG TTAPOYOUEVT) BEpUIKTG EVEPYELOG Y10 E01KOVOUION
evépyelng mowkidel avdioya pe TN ypnon kot tv oavaykn oe (gotd vepod. 'Erot
Yopilovpe TO VTOOTATIKO O KOTNYOpleg avaAloyo HE TIC OVAYKEG OepUikng
KATOVAAWOONG.

Katnyopia | Eykataotdoelg /Ymootatikd EkpetaAevon Napayopevng Evépyelag
A Zevoboyxeia, voookoueia, MARPNG eKUeTAAEUON OANG TNG
epyootdota, aBANTIKEG Tapaywyng
EYKOTOOTAOELG
B YxoAela, ktrpla pe evbodamedia MANPNG EKTOC KAAOKALPLVOUC UVEG
Bépuavon 1 Tuoiva (lobviog, louAlog, Alyouotog)
r TUTUKA KOTOWKLO MepLkA EKLETAANEUDN, AVAYKEG LLOVO O€
{eoTO veEPO XPNOoNG
(max 120kWh/unfva)
A HAloka Mapka Movo nAeKTpLKA EVEPYELD, KOBOAOU
Bepuikn

ivaxkag 6.4: Katnyopio eykardotaong avarioya pe Ogppiki] eKPeTAAELON TAPAYOPEVIS EVEPYELNG

Y10 axo6Aovbo duaypoppa Tapovoialetat To k6oTog ové KWh tov katnyopiov
expeTdievong tov ®B/O kot tov B, 6g kaOe TOAN.
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r r Il
Kootog €/kWh ava katnyopia
0,250
0,200 -+
0,150 | m OB
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-4 L
o L | Katnyopia B
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0,000 1
Adpvaka ABnva Osooalovikn AvbpaBida

Tynua 6.6: Etoto ko6otog avd KWh yua kabe katnyopio expetdievong evépyetog (4 mavel )

[Mopatmpovpe 6t 1 xpnomn tov OB/O cvuotnudtov gival 1 KaToAANAOTEPT G€ OAES TIG
TEPMTMOGELS EKTOC Kot oV OgV £YOVUE OKOTO Vo EKUETOAELTOVE KaBOAOV T Bepkn
evépyela Tov apdyetat. o tnv katnyopia A, dSnAadn yo ta nAlokd Tépka, Kpiveton
TAEOV ACLILPOPT M (P01 EVOS TETOL0V GLGTNLOTOG,

Axolovbog e€etdletan po peyadhtepn €yKoTAGTOON OTO TO LOVIEAO TPOCOUOIMONC,
Séxa Tavel 27,28 m? , mov Ommc £xel TPoavapepBEl KAADTTEL TAPOC TIC AVAYKES GE
NAEKTPIKN EVEPYELD LG HUEOTG TETPOUEANG EAANVIKTG OIKOYEVELNG TTOV KOTOVOADVEL
nepimov 3000 KWh etnoimg.

I r [l
Kootog €/kWh ava katnyopia
0,2500
0,2000 I
0,1500 - =B
'g i u Katnyopla A
e L
5 i W Katnyopla B
0,1000 -
- m Katnyopial
r W Katnyopla A
0,0500
0,0000 |
Adpvaka ABAva Qeooalovikn AvépaPida

Tynuoa 6.7: Etoto k6otog avd kKWh yua kabe katnyopio expetdievong evépyetog (ndved 10)
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[Tapatnpodpe v opraxn tiun g katnyopiog I' (tumikn kotowkio) o oyéon e ™
Aertovpyeia @B. I'eyovog mov odnyel 6to cuumépacpa 0Tt 1 eyKatdotocn OB/
oLOTNUATOV pEYaADTEPES 0md 30 m? o¢ TUTKEG KATOIKIES OV €lval GLUEEPOLGQ
TALOV Kot TPOTIHOTEPO elvar N eykatdotacn @B cuomudtm

6.4 Topnepaopata

To PBaocikd mAeovékTnua, OTOC ONAGVETAL KOt OO TOVG KATOOKELOOTEG TV OB/O
ocvotnuatov, givar 6Tt o ®B/@  cvotiuata £(0VV HKPOTEPN YPOVIKY OldpKeEL
amomtAnpouns. To yeyovog avtd emoinbednke kol pe T TOPOVCH  UEAETY
TPOGOUOIDGNG T®V cvotudtev oto Energy Plus kabmg vroloyictnke 011 0 ¥pdvog
amocPeong g enévovong ota OB/O cvotuarta givor tepimov 20% vyniotepog amd
to OB cvotiuota, eved og €01KEG TEPUMTTAOCEL OTMG oTNV TOAN ™S Adpvakog
Eemepva 1o 50%. Emeiong, n ocvvoAiikn mapayopevn evépyewo tov OB/O givan kotd
154% peyaddtepn ond v mapoyduevn evépyela tov @B yio myv 0o emedvein
Aettovpyiag,

Me Baon v owovopiky peAétn voAoyiotnke 6t Too ®B/O pmopovv va Bempnbovv
®¢ Uo ToAD TPocodoPdpa enévovon otnv EALGSa ko Kvmpo kat yevikdtepa oe OAEC
TIC LECOYELNKES YMPES, KATL TOL Oal EVIGYVOEL TO HEPISLO ayOpag TOV GUGTHUATOS. AV
éva volkokvpld otnv ABnva arnogacicel va enevovoel oe éva PB/O@  pe mapopoteg
eMdO0elg 0N 6’ avTd Tov Tpocopowwonkay , Ba &gl éva képdog €4275 péca ot
elkoot ¥povia, akoOpo Kot pe TpoeEoeAnTikd emitoKlo g TaENS Tov 6%. (cuVolkod
képdog €17816,4 ywpic va Aapfdavovpe vrdyel GALOVG TOPBEYOVTES)

Evéd ot Adpvoka mapotmpeital n peyordtepn anddoon 1060 o NAEKTPIKY OGO Kot
oe Oeplukn evépyeln, KOTO TNV OIKOVOUIKT HEAETN mapovctdalel v pkpdtepn aia
emEVOLONG KOl PEYOADTEPT TEPIOO0 OMOMANPOUNG OYETIKA HE GAAEC TOAELS TIC
EXLGdag, katt mov pmopel va odnynoel opketods HEALOVTIKOVS EMEVOLTEG VO TNV
Bempovv acvuEopT. AvTo yloti o mapoyéas pedpatog otnv Kompo ayopalel og molv
yapmAotepn Tiun 1§ mopayoueveg amd ta. PB kKWh cvykpitikd pe thv EAAGSa. Avto
KATOOEIKVVEL TOGO ONUAVTIKO ivan o1 d1dpopotl popeig va divouv peyardtepa kKivnTpa
YL TV XPNON TOV QOTOPOATAUIK®V.

H ypnon ®B/O cvotudtov vOOKVEITE Y100 TEPMTMOELS OTOL VRAPYEL UEYAAN
expetdievon g Oepikng evépyelag mov mapayetal. H evépyela avt koAdmTel TIg
avaykeg oe (eotd vepo Kau £tol eEokovopeiton mepiocdtepn evépyeta. ['evikd, Adyo
0V aENUEVOL KOGTOVG £vog DB/O cuotuotog cuykpitikd pe éva @B, yprioyo Oa
NTOV Vo YIVETOL Lol OIKOVOLUIKT) LEAETT), TTEPQL OTd TV TEYVIKN UEAETN, OVOAVOVTOG TIG
BepLég avaykeg Tov Kpiov, £T61 MOTE va Yivel KATAAANAT ETAOYN TOV PBEATIOTOL
oLoTNHOTOG. O YEVIKOTEPEG EVEPYETIKEG EMMTAOGELS TOV UTOPEL VOL LTTAPYOLY ATOT TN
nalikn €YKATACTACT] TETOLOV GLOTNUATOV, WG GLVNOM®G EVOLOPEPOVY AYo N EAdyIoTO
TOV EMEVOLTN
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6.5 To périov Tov ®B/O cvotTnpdtov

Extipdron and v EPIA (European Photovoltaic Industry Association), 6t éo¢ 1o
2020 ot Téc tov OB Ba elvarl ovTOy®VIOTIKEG TTPOS TIG GULUPOTIKEG TUWES TIS
NAEKTPIKNG evépyerlag. Qg ek ToVToL, avapévetal 0Tt ot otéyeg pe ®B Ba yivouv 0
Kavovog Kot oyl 1 e€aipeon.

Avt n avapevopevn avénon otig eykatdaotacels Ttov OB Ba avénoet emiong g
ayopd tov ®B/O® cvotnudtov. e mepintmon mov €vo VOlkokupld Bo mpémel va
emAéEetl petald v eyKaTaoToo €lTE YOPIOTOV NAlaK®V Beppikdv kot @B mloiciov
N ®B/O maveld, ta mieovekthpata Tov OB/O cuomudtov, 1060 0KOVOUIKE OGO Kot
aoOntikd, eivon mpoeaveis. Q¢ ek TovTOL, TO PEAAOV TV DB/O ocvotmudtov
avapEVETOL AAUTPO OTTMOC KOl 0 NAL0G,.

EmumAéov, xotd v televtaio Oekaetio, M mAakn Oepuukn ayopd veiotatol
onuovTikée aAlayés. H emimedol GUAAEKTEG, aKOUO KO oV £XOVV YOUNAEG TYES, elval
mAéov avtayoviolueg pe Tic teyvoAoyieg evacuated tube wou heat pipes mov
kataokevaloviaw oy Kiva. Ta va ovié€er avtév  tov  avtayoviopd, ot
KOTOOKEVOOTEG NALOKADOV CLAAEKTOV TPEMEL VO EVOOUOTDOGOLV KOIVOTOWIES GTO
TPOTOVTA TOVG KOl VO KOTOGTOVV OOJ0TIKEG MOTE VAL avoiEovV vEN HePidla aryopdc
Yl T TPOIOGVTO TOLG.

A6 ™V GAAN mAevpd, M YopNAOTEPT] MAEKTPIKY] Ko Oeppukn amdooon TV
koAvntopevov ®B/O@ cvotudtowv oe ovykpion pe ta @B kol tovg mAlakolg
OLAAEKTEG avTioToya, €lval éva PEOVEKTNHO 0€ KAOe avénom Tov pepldiov ayopds
T0V &v A0y ovotiuoatos. Ta ®PB/@ oto péidov Ba eivor kotdAAnAo yio
TOAVKOTOWKIEG KOl KTiplo OOV 0 YMPOS €ivol TEPLOPIGUEVOS, Yo TV avénon g
Oepuoxpaciog oe moiveg OMOL YPNOWOTOLEITOL 1) TAEWOVOTNTO TOV OKAALTTOV
NAOK®OV GLALEKTOV Kal 0t DB/@ cuAAEKTEG GLYKEVTPOONG, 0 OOANTIKA COUOTELN
Kol Eevodoyeian OMov 0 Ympog eivar mepropiopévog kat n {tnon v {eotd vepd Kot
NAEKTPIKO PpELILA ETvar PLEYOAN.

77



[poocopoimon ®B/O cvotmpdtov oto Aoyispiké Energy Plus

78



BIBAIOT'PA®IA

H.A. Zondag “Flat-plate PV-Thermal collectors and systems: A review”

W.G.J van Helden and H.A Zondeg “ Photovoltaic Thermal Panels: On the brin of
demonstration”

S.A. Kalogirou, Y. Tripanagnostopoulos ““Industrial application of PV/T
solar energy systems

Y. Tripanagnostopoulos ““ Hybrid Photovoltaic/Thermal Solar Systems”

S. Kalogirouand Y. Tripanagnostopoulos “Performance of a Hybrid PV/T
Thermosyphon System”

Soteris A. Kalogirou ““Solar thermal collectors and applications™

E.U. White Paper “Energy for the future: Renewable Sources of Energy”

T.N. Anderson a,*, M. Duke a, G.L. Morrison ““Performance of a building integrated
photovoltaic/thermal (BIPVT) solar collector

Kipovag A. Avtowvonovrog “ Oepuixa — Hiioxa ocvotiuoto”
Avopéac E. Mooydrtog “ 2ovietwaes ¢ niioxng Oepuikns oladikoociog”

[Inyéc dadvktiov

www.bp.com

www.ypeka.gr
WWW.mcit.gov.cy

www.e-fotovoltaika.com

WWW.greenenergia.gr
www.pvresources.com/en/glossary.php
www.millenniumsolar.com

www.pvitwins.nl

WWW.rpc.com.au

http://energypoint.gr
http://appsl.eere.energy.qov/buildings/energyplus
http://sketchup.google.com

http://solarwall.com

79


http://www.bp.com/�
http://www.ypeka.gr/�
http://www.mcit.gov.cy/�
http://www.e-fotovoltaika.com/�
http://www.greenenergia.gr/�
http://www.pvresources.com/en/glossary.php�
http://www.millenniumsolar.com/�
http://www.pvtwins.nl/�
http://www.rpc.com.au/�
http://energypoint.gr/�
http://apps1.eere.energy.gov/buildings/energyplus�
http://sketchup.google.com/�
http://solarwall.com/�

[poocopoimon ®B/O cvotmpdtov oto Aoyispiké Energy Plus

80



IHAPAPTHMA A’

ITHT'AIOX KQAIKAX

81



[poocopoimon ®B/O cvotmpdtov oto Aoyispiké Energy Plus

Koowkoc DB cvotniuatoc

1-Generator IDFEditor 1.33c
1-Option SortedOrder UseSpecialFormat
I-NOTE: All comments with '!-" are ignored by the IDFEditor and are generated automatically.

I- Use "I comments if they need to be retained when using the IDFEditor.

SimulationControl,

Yes, 1- Do Zone Sizing Calculation

Yes, 1- Do System Sizing Calculation

Yes, I- Do Plant Sizing Calculation

No, I- Run Simulation for Sizing Periods

Yes; I- Run Simulation for Weather File Run Periods

Building,
Semi Detached, I- Name
0.0, I- North Axis {deg}
City, I- Terrain
0.04, 1- Loads Convergence Tolerance Value
0.4, I- Temperature Convergence Tolerance Value {deltaC}

FullinteriorAndExteriorWithReflections, !- Solar Distribution

25; I- Maximum Number of Warmup Days

Site:Location,
97E39F, 1- Name

37.0, I- Latitude {deg}
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23.0, I- Longitude {deg}
+2.0, I- Time Zone {hr}
0.0; I- Elevation {m}

- =========== ALL OBJECTS IN CLASS: SIZINGPERIOD:DESIGNDAY ===========
SizingPeriod:DesignDay,

GR/CY 99% Condns DB, !- Name

-17.3, I- Maximum Dry-Bulb Temperature {C}
0.0, I- Daily Temperature Range {deltaC}
-17.3, I- Humidity Indicating Conditions at Maximum Dry-Bulb
99063., I- Barometric Pressure {Pa}

4.9, I- Wind Speed {m/s}

270, 1- Wind Direction {deg}

0.00, 1- Sky Clearness

0, I- Rain Indicator

0, I- Snow Indicator

21, I- Day of Month

1, 1- Month

WinterDesignDay, 1- Day Type

0, 1- Daylight Saving Time Indicator
WetBulb; I- Humidity Indicating Type

SizingPeriod:DesignDay,

GE/CY 1% Condns DB=>MWB, !- Name

31.5, I- Maximum Dry-Bulb Temperature {C}

10.7, I- Daily Temperature Range {deltaC}

23, I- Humidity Indicating Conditions at Maximum Dry-Bulb
99063., 1- Barometric Pressure {Pa}

5.3, 1- Wind Speed {m/s}

230, I- Wind Direction {deg}

1.00, I- Sky Clearness

0, I- Rain Indicator
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0, 1- Snow Indicator

21, I- Day of Month

7, 1- Month

SummerDesignDay, 1- Day Type

0, 1- Daylight Saving Time Indicator
WetBulb; I- Humidity Indicating Type

- =========== ALL OBJECTS IN CLASS: RUNPERIOD ===========

RunPeriod,
1, 1- Begin Month
1, 1- Begin Day of Month
12, I- End Month
31, I- End Day of Month
TUESDAY, 1- Day of Week for Start Day
YES, 1- Use Weather File Holidays and Special Days
YES, 1- Use Weather File Daylight Saving Period
NO, 1- Apply Weekend Holiday Rule
YES, I- Use Weather File Rain Indicators
YES; I- Use Weather File Snow Indicators

- =========== ALL OBJECTS IN CLASS: SITE:WATERMAINSTEMPERATURE

Site:WaterMainsTemperature,

CORRELATION, I- Calculation Method

, I- Temperature Schedule Name

9.69, I- Annual Average Outdoor Air Temperature {C}

28.1; I- Maximum Difference In Monthly Average Outdoor Air Temperatures {deltaC}
- =========== ALL OBJECTS IN CLASS: SCHEDULETYPELIMITS ===========
ScheduleTypeLimits,

Any Number; I- Name
ScheduleTypeLimits,

Fraction, I- Name
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0.0:1.0, I- Range
CONTINUOUS; I- Numeric Type
- =========== ALL OBJECTS IN CLASS: SCHEDULE:COMPACT ===========

Schedule:Compact,

AlwaysOnSchedule, I- Name

Fraction, 1- Schedule Type Limits Name
THROUGH: 12/31, I- Field 1

FOR: AllDays, I- Field 2

UNTIL: 24:00,1.0;  !-Field 4

Schedule:Compact,

Loop Temperature Schedule, !- Name

Any Number, 1- Schedule Type Limits Name
THROUGH: 12/31, I- Field 1
FOR: AllDays, I- Field 2

UNTIL: 24:00, 60.0; !-Field 4
Schedule:Compact,

Hot Water Setpoint Temp Schedule, !- Name

Any Number, 1- Schedule Type Limits Name
THROUGH: 12/31, I- Field 1
FOR: AllDays, I- Field 2

UNTIL: 24:00,50.0; !-Field 4
Schedule:Compact,

Sinks and Showers Temp Schedule, !- Name

Any Number, 1- Schedule Type Limits Name
THROUGH: 12/31, I- Field 1
FOR: AllDays, I- Field 2

UNTIL: 24:00, 43.3; !- Field 4
Schedule:Compact,
Washers Temp Schedule, !- Name

Any Number, 1- Schedule Type Limits Name
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THROUGH: 12/31, I- Field 1

FOR: AllDays, I- Field 2

UNTIL: 24:00, 50.0; !- Field 4
Schedule:Compact,

Ambient Temp Schedule, !- Name

Any Number, 1- Schedule Type Limits Name
THROUGH: 12/31, I- Field 1
FOR: AllDays, I- Field 2

UNTIL: 24:00, 22.0; !- Field 4

Schedule:Compact,

Sinks, I- Name
Fraction, 1- Schedule Type Limits Name
Through: 12/31, I- Field 1
For: AllDays, I- Field 2
Until: 7:00, 0.0, I- Field 4
Until: 8:00, 0.3, I- Field 6
Until: 9:00, 0.7, I- Field 8
Until: 11:00, 0.0, I- Field 10
Until: 12:00, 0.1, I- Field 12
Until: 13:00, 0.3, I- Field 14
Until: 17:00, 0.0, I- Field 16
Until: 18:00, 0.2, I- Field 18
Until: 19:00, 0.5, I- Field 20
Until: 20:00, 0.2, I- Field 22
Until: 24:00, 0.0; I- Field 24

Schedule:Compact,

Showers, I- Name

Fraction, I- Schedule Type Limits Name
Through: 12/31, I- Field 1

For: AllDays, I- Field 2
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Until: 7:00, 0.0, I- Field 4
Until: 7:30, 0.2, I- Field 6
Until: 8:00, 0.8, I- Field 8
Until: 8:30, 0.1, I- Field 10
Until: 19:00, 0.0, I- Field 12
Until: 19:30, 0.3, I- Field 14
Until: 24:00, 0.0; I- Field 16

Schedule:Compact,

Clotheswasher, I- Name
Fraction, 1- Schedule Type Limits Name
Through: 12/31, I- Field 1

For: Weekends SummerDesignDay WinterDesignDay, !- Field 2

Until: 10:00, 0.0,  !- Field 4
Until: 11:00, 1.0,  !- Field 6
Until: 24:00, 0.0, I- Field 8
For: AllOtherDays, I- Field 9
Until: 24:00, 0.0; I- Field 11

Schedule:Compact,

Dishwasher, I- Name

Fraction, I- Schedule Type Limits Name
Through: 12/31, I- Field 1

For: AllDays, 1- Field 2

Until: 20:00, 0.0, I- Field 4

Until: 20:30, 1.0, I- Field 6

Until: 24:00, 0.0; I- Field 8

Material,
FO8 Metal surface, 1- Name
Smooth, I- Roughness
0.0008, 1- Thickness {m}
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45.28, I- Conductivity {W/m-K}

7824, I- Density {kg/m3}

500; 1- Specific Heat {J/kg-K}
Material,

101 25mm insulation board, !- Name

MediumRough, I- Roughness

0.0254, I- Thickness {m}

0.03, I- Conductivity {W/m-K}

43, I- Density {kg/m3}

1210; I- Specific Heat {J/kg-K}
Material,

102 50mm insulation board, !- Name

MediumRough, 1- Roughness

0.0508, I- Thickness {m}

0.03, I- Conductivity {W/m-K}

43, I- Density {kg/m3}

1210; I- Specific Heat {J/kg-K}
Material,

G01a 19mm gypsum board, !- Name

MediumSmooth, I- Roughness

0.019, I- Thickness {m}

0.16, 1- Conductivity {W/m-K}

800, 1- Density {kg/m3}

1090; I- Specific Heat {J/kg-K}
Material,

M11 100mm lightweight concrete, !- Name

MediumRough, I- Roughness
0.1016, I- Thickness {m}

0.53, I- Conductivity {W/m-K}
1280, I- Density {kg/m3}
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840; 1- Specific Heat {J/kg-K}
Material,

F16 Acoustic tile, 1- Name

MediumSmooth, I- Roughness

0.0191, I- Thickness {m}

0.06, I- Conductivity {W/m-K}

368, I- Density {kg/m3}

590; 1- Specific Heat {J/kg-K}
Material,

MO1 102mm brick, I- Name

MediumRough, I- Roughness

0.1016, I- Thickness {m}

0.89, 1- Conductivity {W/m-K}

1920, I- Density {kg/m3}

790; 1- Specific Heat {J/kg-K}
Material,

M15 200mm heavyweight concrete, - Name

MediumRough, 1- Roughness

0.2032, I- Thickness {m}

1.95, I- Conductivity {W/m-K}

2240, I- Density {kg/m3}

900; 1- Specific Heat {J/kg-K}
Material,

MO05 200mm concrete block,!- Name

MediumRough, I- Roughness

0.2032, I- Thickness {m}

1.11, 1- Conductivity {W/m-K}

800, I- Density {kg/m3}

920; 1- Specific Heat {J/kg-K}
Material,
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G05 25mm wood, 1- Name
MediumSmooth, I- Roughness
0.0254, I- Thickness {m}

0.15, I- Conductivity {W/m-K}
608, I- Density {kg/m3}

1630; I- Specific Heat {J/kg-K}

Material: AirGap,

FO04 Wall air space resistance, !- Name

0.15;

Material: AirGap,

I- Thermal Resistance {m2-K/W}

FO5 Ceiling air space resistance, !- Name

0.18;

I- Thermal Resistance {m2-K/W}

WindowMaterial:Glazing,

Clear 3mm, I- Name

Spectral Average, 1- Optical Data Type

, I- Window Glass Spectral Data Set Name

0.003, I- Thickness {m}

0.837, I- Solar Transmittance at Normal Incidence

0.075, I- Front Side Solar Reflectance at Normal Incidence
0.075, I- Back Side Solar Reflectance at Normal Incidence
0.898, I- Visible Transmittance at Normal Incidence

0.081, I- Front Side Visible Reflectance at Normal Incidence
0.081, I- Back Side Visible Reflectance at Normal Incidence
0, I- Infrared Transmittance at Normal Incidence

0.84, 1- Front Side Infrared Hemispherical Emissivity

0.84, I- Back Side Infrared Hemispherical Emissivity

0.9; I- Conductivity {W/m-K}
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WindowMaterial:Gas,

Air 13mm, I- Name
Air, I- Gas Type
0.0127; I- Thickness {m}

- =========== ALL OBJECTS IN CLASS: CONSTRUCTION ===========
Construction,

Exterior Floor, 1- Name

MO1 102mm brick, I- Qutside Layer

102 50mm insulation board, !- Layer 2

MO01 102mm brick; I- Layer 3
Construction,

Interior Floor, I- Name

M11 100mm lightweight concrete; !- Outside Layer
Construction,

Exterior Wall, 1- Name

MO01 102mm brick, I- Qutside Layer

F04 Wall air space resistance, !- Layer 2

MO01 102mm brick, I- Layer 3

GO0l1a 19mm gypsum board; !- Layer 4
Construction,

Interior Wall, I- Name

GO0l1a 19mm gypsum board, !- Outside Layer

MO01 102mm brick, I- Layer 2

G0Zla 19mm gypsum board; !- Layer 3
Construction,

Exterior Roof, I- Name

M11 100mm lightweight concrete; !- Outside Layer
Construction,

Interior Ceiling, I- Name

M11 100mm lightweight concrete; !- Outside Layer
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Construction,

Exterior Window, I- Name
Clear 3mm, I- Outside Layer
Air 13mm, I- Layer 2
Clear 3mm; I- Layer 3

Construction,

Interior Window, 1- Name

Clear 3mm; I- Outside Layer
Construction,

Exterior Door, 1- Name

F08 Metal surface, I- Outside Layer

101 25mm insulation board; !- Layer 2
Construction,

Interior Door, 1- Name

G05 25mm wood; I- Outside Layer
- =========== ALL OBJECTS IN CLASS: GLOBALGEOMETRYRULES ===========

GlobalGeometryRules,

UpperLeftCorner, I- Starting Vertex Position
Counterclockwise, I- Vertex Entry Direction
World; I- Coordinate System

I- =========== ALL OBJECTS IN CLASS: ZONE ===========

Zone,
Garage, I- Name
0.0, I- Direction of Relative North {deg}
0.0, 0.0, 0.0, - X,Y,Z {m}
: I- Type
1; 1- Multiplier
Zone,
Z2 Kit, I- Name
0.0, I- Direction of Relative North {deg}
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0.0, 0.0, 0.0,
1

Zone,
Z3 GrdL1,
0.0,
0.0, 0.0, 0.0,
1

Zone,
Z1 FlrL2,
0.0,
0.0, 0.0, 0.0,
1

Zone,
Z5_Attic,
0.0,

0.0, 0.0, 0.0,

- X,Y,Z {m}
I- Type

I- Multiplier

I- Name
I- Direction of Relative North {deg}
I-X,Y,Z {m}
I- Type

I- Multiplier

I- Name
I- Direction of Relative North {deg}
I- X,Y,Z {m}
I- Type

1- Multiplier

I- Name
I- Direction of Relative North {deg}
- X,Y,Z {m}
I- Type

I- Multiplier

BuildingSurface:Detailed,

6DEB3D,

Floor,

Exterior Floor,

Garage,

Ground,

NoSun,

1- Name
1- Surface Type
I- Construction Name
I- Zone Name

I- Outside Boundary Condition

I- Outside Boundary Condition Object

1- Sun Exposure

Inyaiog Kddikog
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NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, 1- Number of Vertices

2.570000, 4.880000, 0.000000, !- X,Y,Z 1{m}
2.570000, 0.000000, 0.000000, 1-X\Y,Z 2 {m}
0.000000, 0.000000, 0.000000, 1-X\Y,Z 3{m}
0.000000, 4.880000, 0.000000; ! X,Y,Z 4 {m}

BuildingSurface:Detailed,

472F1C, I- Name

Roof, I- Surface Type

Exterior Roof, I- Construction Name
Garage, I- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Outside Boundary Condition Object
SunExposed, 1- Sun Exposure
WindExposed, 1- Wind Exposure

, I- View Factor to Ground

4, I- Number of Vertices

2.570000, 0.000000, 2.500000, 1-X\Y,Z 1 {m}
2.570000, 4.880000, 2.500000, !- X,Y,Z 2 {m}
0.000000, 4.880000, 2.500000, !- X,Y,Z 3 {m}
0.000000, 0.000000, 2.500000; 1-X\Y,Z 4 {m}

BuildingSurface:Detailed,

329408, 1- Name

Wall, 1- Surface Type

Exterior Wall, I- Construction Name
Garage, I- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Qutside Boundary Condition Object

SunExposed, I- Sun Exposure

94



Inyaiog Kddikog

WindExposed, 1- Wind Exposure

, I- View Factor to Ground

4, 1- Number of Vertices

0.000000, 4.880000, 2.500000, !- X,Y,Z 1{m}
0.000000, 4.880000, 0.000000, 1-X\Y,Z 2 {m}
0.000000, 0.000000, 0.000000, 1-X\Y,Z 3{m}
0.000000, 0.000000, 2.500000;  !- X,Y,Z 4 {m}

BuildingSurface:Detailed,

62567F, I- Name

Wall, 1- Surface Type

Exterior Wall, 1- Construction Name
Garage, I- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Outside Boundary Condition Object
SunExposed, 1- Sun Exposure
WindExposed, 1- Wind Exposure

, I- View Factor to Ground

4, I- Number of Vertices

0.000000, 0.000000, 2.500000, 1-X,Y,Z 1{m}
0.000000, 0.000000, 0.000000, !- X,Y,Z 2{m}
2.570000, 0.000000, 0.000000, !- X,Y,Z 3{m}
2.570000, 0.000000, 2.500000; 1-XY,Z 4 {m}

BuildingSurface:Detailed,

9E0612, I- Name

Floor, I- Surface Type

Exterior Floor, I- Construction Name
Z2_Kit, 1- Zone Name

Ground, 1- Outside Boundary Condition

, I- Qutside Boundary Condition Object

NoSun, 1- Sun Exposure
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NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, 1- Number of Vertices

0.000000, 8.170000, 0.000000, !-X)Y,Z 1{m}
2.570000, 8.170000, 0.000000, 1-X\Y,Z 2 {m}
2.570000, 4.880000, 0.000000, 1-XY,Z 3{m}
0.000000, 4.880000, 0.000000; ! X,Y,Z 4 {m}

BuildingSurface:Detailed,

68530E, I- Name

Wall, 1- Surface Type

Exterior Wall, 1- Construction Name
Z2_Kit, I- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Outside Boundary Condition Object
SunExposed, 1- Sun Exposure
WindExposed, 1- Wind Exposure

, I- View Factor to Ground

4, I- Number of Vertices

0.000000, 8.170000, 2.500000, 1-X,Y,Z 1{m}
0.000000, 8.170000, 0.000000, !- X,Y,Z 2 {m}
0.000000, 4.880000, 0.000000, !- X,Y,Z 3{m}
0.000000, 4.880000, 2.500000; 1-XY,Z 4 {m}

BuildingSurface:Detailed,

kitchenwall, I- Name

Wall, 1- Surface Type

Exterior Wall, I- Construction Name
Z2_Kit, 1- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Qutside Boundary Condition Object

SunExposed, I- Sun Exposure

96



WindExposed, 1- Wind Exposure

, I- View Factor to Ground

4, 1- Number of Vertices

2.570000, 8.170000, 2.500000, - X,Y,Z 1{m}
2.570000, 8.170000, 0.000000, 1-X\Y,Z 2 {m}
0.000000, 8.170000, 0.000000, 1-X\Y,Z 3{m}
0.000000, 8.170000, 2.500000;  !- X,Y,Z 4 {m}

BuildingSurface:Detailed,

4EAFS85, I- Name

Floor, 1- Surface Type

Exterior Floor, I- Construction Name
Z3_GrdlL1, I- Zone Name

Ground, I- Outside Boundary Condition

, I- Outside Boundary Condition Object
NoSun, I- Sun Exposure

NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, 1- Number of Vertices

2.570000, 8.170000, 0.000000, 1-X\Y,Z 1 {m}
8.430000, 8.170000, 0.000000, !- X,Y,Z 2 {m}
8.430000, 0.000000, 0.000000, !- X,Y,Z 3 {m}
2.570000, 0.000000, 0.000000; 1-X\Y,Z 4 {m}

BuildingSurface:Detailed,

44F93D, I- Name

Wall, 1- Surface Type

Exterior Wall, I- Construction Name

Z3 GrdL1, I- Zone Name

Surface, I- Outside Boundary Condition
44F93D, I- Outside Boundary Condition Object
NoSun, I- Sun Exposure

Inyaiog Kddikog
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NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, 1- Number of Vertices

8.430000, 0.000000, 2.500000, !-X)Y,Z 1{m}
8.430000, 0.000000, 0.000000, 1-X\Y,Z 2 {m}
8.430000, 8.170000, 0.000000, 1-X\Y,Z 3{m}
8.430000, 8.170000, 2.500000;  !- X,Y,Z 4 {m}

BuildingSurface:Detailed,

z3wall front, 1- Name

Wall, 1- Surface Type

Exterior Wall, I- Construction Name
Z3_GrdlL1, I- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Outside Boundary Condition Object
SunExposed, 1- Sun Exposure
WindExposed, 1- Wind Exposure

, I- View Factor to Ground

4, I- Number of Vertices

2.570000, 0.000000, 2.500000, 1-X,Y,Z 1{m}
2.570000, 0.000000, 0.000000, !- X,Y,Z 2 {m}
8.430000, 0.000000, 0.000000, !-X,Y,Z 3{m}
8.430000, 0.000000, 2.500000; 1-X,Y,Z 4 {m}

BuildingSurface:Detailed,

groundbackwall, I- Name

Wall, I- Surface Type

Exterior Wall, I- Construction Name

Z3 GrdL1, 1- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Qutside Boundary Condition Object

SunExposed, I- Sun Exposure
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WindExposed, 1- Wind Exposure

, I- View Factor to Ground

4, 1- Number of Vertices

8.430000, 8.170000, 2.500000, !- X,Y,Z 1{m}
8.430000, 8.170000, 0.000000, 1-X\Y,Z 2 {m}
2.570000, 8.170000, 0.000000, 1-X\Y,Z 3{m}
2.570000, 8.170000, 2.500000;  !- X,Y,Z 4 {m}

BuildingSurface:Detailed,

2nd-ground, 1- Name

Floor, 1- Surface Type

Interior Floor, I- Construction Name

Z1 FlrL2, I- Zone Name

Surface, 1- Outside Boundary Condition
2nd-ground, 1- Outside Boundary Condition Object
NoSun, I- Sun Exposure

NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, I- Number of Vertices

2.570000, 8.170000, 2.500000, 1-XY,Z 1 {m}
8.430000, 8.170000, 2.500000, !-X,Y,Z 2 {m}
8.430000, 0.000000, 2.500000, !- X,Y,Z 3 {m}
2.570000, 0.000000, 2.500000; 1-XY,Z 4 {m}

BuildingSurface:Detailed,

B645A6, I- Name

Wall, 1- Surface Type

Exterior Wall, I- Construction Name

Z1 FirL2, 1- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Qutside Boundary Condition Object

SunExposed, I- Sun Exposure
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WindExposed, 1- Wind Exposure

, I- View Factor to Ground

4, 1- Number of Vertices

2.570000, 8.170000, 5.000000, - X,Y,Z 1{m}
2.570000, 8.170000, 2.500000, 1-X\Y,Z 2 {m}
2.570000, 0.000000, 2.500000, 1-X\Y,Z 3{m}
2.570000, 0.000000, 5.000000;  !- X,Y,Z 4 {m}

BuildingSurface:Detailed,

front1stfloorwall, I- Name

Wall, 1- Surface Type

Exterior Wall, I- Construction Name

Z1 FlrL2, I- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Outside Boundary Condition Object
SunExposed, 1- Sun Exposure
WindExposed, 1- Wind Exposure

, I- View Factor to Ground

4, I- Number of Vertices

2.570000, 0.000000, 5.000000, 1-X,Y,Z 1{m}
2.570000, 0.000000, 2.500000, !- X,Y,Z 2 {m}
8.430000, 0.000000, 2.500000, !- X,Y,Z 3{m}
8.430000, 0.000000, 5.000000; 1-XY,Z 4 {m}

BuildingSurface:Detailed,

backlstfloorwall, I- Name

Wall, 1- Surface Type

Exterior Wall, I- Construction Name

Z1 FirL2, 1- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Qutside Boundary Condition Object

SunExposed, I- Sun Exposure
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WindExposed, 1- Wind Exposure

, I- View Factor to Ground

4, 1- Number of Vertices

8.430000, 8.170000, 5.000000, !- X,Y,Z 1{m}
8.430000, 8.170000, 2.500000, 1-X\Y,Z 2 {m}
2.570000, 8.170000, 2.500000, 1-X\Y,Z 3{m}
2.570000, 8.170000, 5.000000;  !- X,Y,Z 4 {m}

BuildingSurface:Detailed,

2FCCEFE, I- Name

Wall, 1- Surface Type

Exterior Wall, 1- Construction Name

Z1 FlrL2, I- Zone Name

Surface, 1- Outside Boundary Condition
2FCCFE, I- Outside Boundary Condition Object
NoSun, I- Sun Exposure

NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, I- Number of Vertices

8.430000, 0.000000, 5.000000, 1-X\Y,Z 1 {m}
8.430000, 0.000000, 2.500000, !- X,Y,Z 2 {m}
8.430000, 8.170000, 2.500000, !- X,Y,Z 3 {m}
8.430000, 8.170000, 5.000000; 1-X\Y,Z 4 {m}

BuildingSurface:Detailed,

4272EE, I- Name

Roof, I- Surface Type

Exterior Roof, I- Construction Name
Z2_Kit, I- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Qutside Boundary Condition Object

SunExposed, I- Sun Exposure
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WindExposed, 1- Wind Exposure

, I- View Factor to Ground

4, 1- Number of Vertices

2.570000, 4.880000, 2.500000, - X,Y,Z 1{m}
2.570000, 8.170000, 2.500000, 1-X\Y,Z 2 {m}
0.000000, 8.170000, 2.500000, 1-X\Y,Z 3{m}
0.000000, 4.880000, 2.500000;  !- X,Y,Z 4 {m}

BuildingSurface:Detailed,

D585DA, I- Name

Wall, 1- Surface Type

Exterior Wall, 1- Construction Name
Z5_Attic, I- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Outside Boundary Condition Object
SunExposed, 1- Sun Exposure
WindExposed, 1- Wind Exposure

, I- View Factor to Ground

4, I- Number of Vertices

2.570000, 8.170000, 5.000000, 1-X,Y,Z 1{m}
2.570000, 0.000000, 5.000000, !- X,Y,Z 2 {m}
2.570000, 3.900351, 6.623157, - X,Y,Z 3{m}
2.570000, 4.269649, 6.623157; 1-XY,Z 4 {m}

BuildingSurface:Detailed,

FOOCAF, - Name

Wall, 1- Surface Type

Exterior Wall, I- Construction Name

Z5 Attic, 1- Zone Name

Surface, I- Outside Boundary Condition
FOOCAF, I- Outside Boundary Condition Object
NoSun, 1- Sun Exposure
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NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, 1- Number of Vertices

8.430000, 0.000000, 5.000000, !-X)Y,Z 1{m}
8.430000, 8.170000, 5.000000, 1-X\Y,Z 2 {m}
8.430000, 4.269649, 6.623157, 1-X\Y,Z 3{m}
8.430000, 3.900351, 6.623157; - X,Y,Z 4 {m}

BuildingSurface:Detailed,

B0110C, I- Name

Roof, I- Surface Type

Exterior Roof, I- Construction Name
Z5_Attic, I- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Outside Boundary Condition Object
SunExposed, 1- Sun Exposure
WindExposed, 1- Wind Exposure

, I- View Factor to Ground

4, I- Number of Vertices

2.570000, 3.900351, 6.623157, 1-XY,Z 1 {m}
2.570000, 0.000000, 5.000000,  !-X,Y,Z 2 {m}
8.430000, 0.000000, 5.000000, !- X,Y,Z 3 {m}
8.430000, 3.900351, 6.623157; 1-X\Y,Z 4 {m}

BuildingSurface:Detailed,

roof-2nd, I- Name

Floor, 1- Surface Type

Interior Ceiling, I- Construction Name

Z5 Attic, I- Zone Name

Surface, I- Outside Boundary Condition
roof-2nd, I- Outside Boundary Condition Object
NoSun, 1- Sun Exposure
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NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, 1- Number of Vertices

8.430000, 0.000000, 5.000000, !-X)Y,Z 1{m}
2.570000, 0.000000, 5.000000, 1-X\Y,Z 2 {m}
2.570000, 8.170000, 5.000000, 1-XY,Z 3{m}
8.430000, 8.170000, 5.000000;  !- X,Y,Z 4 {m}

BuildingSurface:Detailed,

garage-groudfloor, I- Name

Wall, 1- Surface Type

Interior Wall, I- Construction Name
Garage, I- Zone Name

Surface, 1- Outside Boundary Condition

interior wall ground-garage, !- Outside Boundary Condition Object
NoSun, I- Sun Exposure

NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, I- Number of Vertices

2.570000, 0.000000, 2.500000, 1-X,Y,Z 1{m}

2.570000, 0.000000, 0.000000, !- X,Y,Z 2{m}

2.570000, 4.880000, 0.000000, !- X,Y,Z 3{m}

2.570000, 4.880000, 2.500000; 1-XY,Z 4 {m}

BuildingSurface:Detailed,

garage-kitchen, 1- Name

Wall, 1- Surface Type

Interior Wall, I- Construction Name

Garage, 1- Zone Name

Surface, I- Outside Boundary Condition
garage-kitchen, I- Outside Boundary Condition Object
NoSun, 1- Sun Exposure
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NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, 1- Number of Vertices

2.570000, 4.880000, 2.500000, !- X,Y,Z 1{m}
2.570000, 4.880000, 0.000000, 1-X\Y,Z 2 {m}
0.000000, 4.880000, 0.000000, 1-X\Y,Z 3{m}
0.000000, 4.880000, 2.500000; ! X,Y,Z 4 {m}

BuildingSurface:Detailed,

ground floor, 1- Name

ceiling, 1- Surface Type

Interior Floor, I- Construction Name
Z3_GrdlL1, I- Zone Name

zone, I- Outside Boundary Condition
Z1 FIrL2, I- Outside Boundary Condition Object
NoSun, I- Sun Exposure

NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, I- Number of Vertices

8.430000, 0.000000, 2.500000, 1-XY,Z 1 {m}
8.430000, 8.170000, 2.500000, !-X,Y,Z 2 {m}
2.570000, 8.170000, 2.500000, !~ X,Y,Z 3{m}
2.570000, 0.000000, 2.500000; 1-X\Y,Z 4 {m}

BuildingSurface:Detailed,

interior wall ground-garage, !- Name

Wall, 1- Surface Type

Interior Wall, I- Construction Name

Z3 GrdL1, 1- Zone Name

Surface, I- Outside Boundary Condition
garage-groudfloor, I- Outside Boundary Condition Object
NoSun, 1- Sun Exposure
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NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, 1- Number of Vertices

2.570000, 4.880000, 2.500000, !- X,Y,Z 1{m}
2.570000, 4.880000, 0.000000, 1-X\Y,Z 2 {m}
2.570000, 0.000000, 0.000000, 1-X\Y,Z 3{m}
2.570000, 0.000000, 2.500000;  !-X,Y,Z 4 {m}

BuildingSurface:Detailed,

2nd-roof, 1- Name

Ceiling, I- Surface Type

Interior Ceiling, I- Construction Name

Z1 FlrL2, I- Zone Name

Surface, 1- Outside Boundary Condition
roof-2nd, 1- Outside Boundary Condition Object
NoSun, I- Sun Exposure

NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, I- Number of Vertices

2.570000, 0.000000, 5.000000, 1-X\Y,Z 1 {m}
8.430000, 0.000000, 5.000000, !- X,Y,Z 2 {m}
8.430000, 8.170000, 5.000000, !- X,Y,Z 3 {m}
2.570000, 8.170000, 5.000000; 1-X\Y,Z 4 {m}

BuildingSurface:Detailed,

kitchen-ground floor, !- Name

Wall, 1- Surface Type

Interior Wall, I- Construction Name
Z2_Kit, 1- Zone Name

Surface, I- Outside Boundary Condition

groung interio-kitchen, !- Outside Boundary Condition Object

NoSun, 1- Sun Exposure
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NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, 1- Number of Vertices

2.570000, 4.880000, 2.500000, !- X,Y,Z 1{m}
2.570000, 4.880000, 0.000000, 1-X\Y,Z 2 {m}
2.570000, 8.170000, 0.000000, 1-X\Y,Z 3{m}
2.570000, 8.170000, 2.500000;  !- X,Y,Z 4 {m}

BuildingSurface:Detailed,

kitchen-garage,
Wall,

Interior Wall,
Z2_Kit,
Surface,
garage-Kkitchen,
NoSun,
Nowind,

0.0,

4!

I- Name
1- Surface Type
I- Construction Name
I- Zone Name
1- Outside Boundary Condition
1- Outside Boundary Condition Object
I- Sun Exposure

I- Wind Exposure

I- View Factor to Ground

I- Number of Vertices

0.000000, 4.880000, 2.500000, -X,Y,Z 1{m}

0.000000, 4.880000, 0.000000, -X\Y,Z 2 {m}

2.570000, 4.880000, 0.000000, -X\Y,Z 3{m}

2.570000, 4.880000, 2.500000; -X,Y,Z 4 {m}

BuildingSurface:Detailed,

B13AFO0,
Roof,
Exterior Roof,
Z5_Attic,
Outdoors,

SunExposed,

I- Name
I- Surface Type
I- Construction Name
I- Zone Name

I- Outside Boundary Condition

I- Outside Boundary Condition Object

1- Sun Exposure
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WindExposed, 1- Wind Exposure

, I- View Factor to Ground

4, 1- Number of Vertices

8.430000, 4.269649, 6.623157, - X,Y,Z 1{m}
8.430000, 8.170000, 5.000000, 1-X\Y,Z 2 {m}
2.570000, 8.170000, 5.000000, 1-X\Y,Z 3{m}
2.570000, 4.269649, 6.623157; - X,Y,Z 4 {m}

BuildingSurface:Detailed,

9F8E2A, I- Name

Wall, 1- Surface Type

Exterior Wall, 1- Construction Name
Z5_Attic, I- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Outside Boundary Condition Object
SunExposed, 1- Sun Exposure
WindExposed, 1- Wind Exposure

, I- View Factor to Ground

3, I- Number of Vertices

8.430000, 3.900351, 6.623157, 1-X\Y,Z 1 {m}
8.430000, 4.269649, 6.623157, - X,Y,Z 2 {m}
8.430000, 4.017676, 6.633700;  !- X,Y,Z 3 {m}

BuildingSurface:Detailed,

AB82B7, I- Name

Roof, I- Surface Type

Exterior Floor, I- Construction Name

Z5 Attic, 1- Zone Name

Outdoors, 1- Outside Boundary Condition

, I- Qutside Boundary Condition Object
NoSun, 1- Sun Exposure

NoWind, 1- Wind Exposure
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0.0, I- View Factor to Ground

4, 1- Number of Vertices

2.570000, 3.900351, 6.623157, - X,Y,Z 1 {m}
8.430000, 3.900351, 6.623157, - X,Y,Z 2 {m}
8.430000, 4.269649, 6.623157, - X,Y,Z 3 {m}
2.570000, 4.269649, 6.623157; - X,Y,Z 4 {m}

BuildingSurface:Detailed,

5A7D83, I- Name

Wall, 1- Surface Type

Exterior Wall, 1- Construction Name
Z5_Attic, I- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Outside Boundary Condition Object

SunExposed, 1- Sun Exposure
WindExposed, 1- Wind Exposure

, I- View Factor to Ground

3, I- Number of Vertices

2.570000, 4.269649, 6.623157, 1-X\Y,Z 1 {m}
2.570000, 3.900351, 6.623157, 1-X\Y,Z 2 {m}
2.570000, 4.017676, 6.633700; - XY,z 3{m}

BuildingSurface:Detailed,

groung interio-kitchen, !- Name

Wall, 1- Surface Type

Interior Wall, I- Construction Name

Z3 GrdlL1, 1- Zone Name

Surface, 1- Outside Boundary Condition

kitchen-ground floor, !- Outside Boundary Condition Object

NoSun, I- Sun Exposure
NoWind, I- Wind Exposure
0.0, I- View Factor to Ground
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4, I- Number of Vertices

2.570000, 8.170000, 2.500000,  !- X,Y,Z 1{m}
2.570000, 8.170000, 0.000000,  !- X,Y,Z 2 {m}
2.570000, 4.880000, 0.000000,  !- X,Y,Z 3 {m}
2.570000, 4.880000, 2.500000;  !- X,Y,Z 4 {m}

FenestrationSurface:Detailed,

z3window, 1- Name

Window, I- Surface Type

Exterior Window, I- Construction Name
z3wall front, 1- Building Surface Name

, I- Outside Boundary Condition Object
, I- View Factor to Ground
, I- Shading Control Name

, I- Frame and Divider Name

, I- Multiplier

4, I- Number of Vertices

5.420000, 0.000000, 2.240000, 1-X\Y,Z 1 {m}
5.420000, 0.000000, 1.190000, 1-X\Y,Zz 2 {m}
8.190000, 0.000000, 1.190000, !- X,Y,Z 3 {m}
8.190000, 0.000000, 2.240000;  !- X,Y,Z 4 {m}

FenestrationSurface:Detailed,

z3doorfromt, 1- Name

Door, I- Surface Type

Exterior Door, I- Construction Name
z3wall front, 1- Building Surface Name

, I- Outside Boundary Condition Object
, I- View Factor to Ground

, I- Shading Control Name
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, I- Frame and Divider Name

, I- Multiplier

4, 1- Number of Vertices

3.760000, 0.000000, 2.000000, !-X)Y,Z 1{m}
3.760000, 0.000000, 0.000000, 1-X\Y,Z 2 {m}
4.950000, 0.000000, 0.000000, 1-X\Y,Z 3{m}
4.950000, 0.000000, 2.000000; ! X,Y,Z 4 {m}

FenestrationSurface:Detailed,

garagedoor, 1- Name

Door, I- Surface Type

Exterior Door, I- Construction Name
62567F, I- Building Surface Name

, I- Outside Boundary Condition Object
, I- View Factor to Ground
, I- Shading Control Name

, I- Frame and Divider Name

, I- Multiplier

4, I- Number of Vertices

0.100000, 0.000000, 2.240000, 1-XY,Z 1 {m}
0.100000, 0.000000, 0.000000, !- X,Y,Z 2 {m}
2.470000, 0.000000, 0.000000, !- X,Y,Z 3 {m}
2.470000, 0.000000, 2.240000; 1-X\Y,Z 4 {m}

FenestrationSurface:Detailed,

zonelwindowl, 1- Name

Window, I- Surface Type

Exterior Window, I- Construction Name
frontlstfloorwall, 1- Building Surface Name

, I- Qutside Boundary Condition Object
, I- View Factor to Ground

, 1- Shading Control Name
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, I- Frame and Divider Name

, I- Multiplier

4, 1- Number of Vertices

3.360000, 0.000000, 4.740000, !-X)Y,Z 1{m}
3.360000, 0.000000, 3.690000, 1-X\Y,Z 2 {m}
4.940000, 0.000000, 3.690000, 1-X\Y,Z 3{m}
4.940000, 0.000000, 4.740000;  !- X,Y,Z 4 {m}

FenestrationSurface:Detailed,

z1lwindow2, I- Name

Window, I- Surface Type

Exterior Window, I- Construction Name
frontlstfloorwall, I- Building Surface Name

, I- Outside Boundary Condition Object
, I- View Factor to Ground
, I- Shading Control Name

, I- Frame and Divider Name

, I- Multiplier

4, I- Number of Vertices

6.520000, 0.000000, 4.740000, 1-X,Y,Z 1{m}
6.520000, 0.000000, 3.690000, !- X,Y,Z 2 {m}
8.100000, 0.000000, 3.690000, !- X,Y,Z 3{m}
8.100000, 0.000000, 4.740000; 1-XY,Z 4 {m}

FenestrationSurface:Detailed,

zonelbackwindow2, 1- Name

Window, I- Surface Type

Exterior Window, I- Construction Name
backlstfloorwall, 1- Building Surface Name

, 1- Qutside Boundary Condition Object
, I- View Factor to Ground

: 1- Shading Control Name
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, I- Frame and Divider Name

, I- Multiplier

4, 1- Number of Vertices

7.900000, 8.170000, 4.740000, !- X,Y,Z 1{m}
7.900000, 8.170000, 3.690000, 1-X\Y,Z 2 {m}
6.320000, 8.170000, 3.690000, 1-X\Y,Z 3{m}
6.320000, 8.170000, 4.740000;  !- X,Y,Z 4 {m}

FenestrationSurface:Detailed,

Zonelbackwindowl, 1- Name

Window, I- Surface Type

Exterior Window, I- Construction Name
backistfloorwall, I- Building Surface Name

, I- Outside Boundary Condition Object
, I- View Factor to Ground
, I- Shading Control Name

, I- Frame and Divider Name

, I- Multiplier

4, I- Number of Vertices

4.740000, 8.170000, 4.740000, 1-X,Y,Z 1{m}
4.740000, 8.170000, 3.690000, !- X,Y,Z 2 {m}
3.160000, 8.170000, 3.690000, !- X,Y,Z 3{m}
3.160000, 8.170000, 4.740000; 1-X,Y,Z 4 {m}

FenestrationSurface:Detailed,

z2wind, I- Name

Window, 1- Surface Type

Exterior Window, I- Construction Name
kitchenwall, 1- Building Surface Name

: I- Qutside Boundary Condition Object
, I- View Factor to Ground

: 1- Shading Control Name

Inyaiog Kddikog

113



[poocopoimon ®B/O cvotmpdtov oto Aoyispiké Energy Plus

, I- Frame and Divider Name

, I- Multiplier

4, 1- Number of Vertices

2.540000, 8.170000, 2.370000,  !- X,Y,Z 1 {m}
2.540000, 8.170000, 1.320000, 1-X\Y,Z 2 {m}
1.490000, 8.170000, 1.320000, 1-X\Y,Z 3{m}
1.490000, 8.170000, 2.370000;  !- X,Y,Z 4 {m}

FenestrationSurface:Detailed,

z2door, 1- Name

Door, I- Surface Type

Exterior Door, 1- Construction Name
kitchenwall, I- Building Surface Name

, I- Outside Boundary Condition Object
, I- View Factor to Ground
, I- Shading Control Name

, I- Frame and Divider Name

, I- Multiplier

4, I- Number of Vertices

1.450000, 8.170000, 2.370000, 1-XY,Z 1 {m}
1.450000, 8.170000, 0.000000, !~ X,Y,Z 2 {m}
0.450000, 8.170000, 0.000000, !- X,Y,Z 3 {m}
0.450000, 8.170000, 2.370000; 1-X\Y,Z 4 {m}

FenestrationSurface:Detailed,

z3backwindowsmall, I- Name

Window, I- Surface Type

Exterior Window, I- Construction Name
groundbackwall, 1- Building Surface Name

, I- Qutside Boundary Condition Object
, I- View Factor to Ground

: 1- Shading Control Name
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I- Frame and Divider Name

, I- Multiplier

4, 1- Number of Vertices

4.650000, 8.170000, 2.370000,  !-X)Y,Z 1{m}
4.650000, 8.170000, 1.320000, 1-X\Y,Z 2 {m}
3.070000, 8.170000, 1.320000, 1-X\Y,Z 3{m}
3.070000, 8.170000, 2.370000;  !- X,Y,Z 4 {m}

FenestrationSurface:Detailed,

z3backwindBig, I- Name

Window, I- Surface Type

Exterior Window, I- Construction Name
groundbackwall, I- Building Surface Name

I- Outside Boundary Condition Object
I- View Factor to Ground
I- Shading Control Name

I- Frame and Divider Name

, I- Multiplier

4, I- Number of Vertices

8.020000, 8.170000, 2.370000, 1-X,Y,Z 1{m}
8.020000, 8.170000, 0.370000,  !-X,Y,Z 2 {m}
6.020000, 8.170000, 0.370000, !- X,Y,Z 3{m}
6.020000, 8.170000, 2.370000; 1-X,Y,Z 4 {m}

Shading:Building:Detailed,

Collector Surface 1, !- Name

I- Transmittance Schedule Name

4, I- Number of Vertices

2.814831, 2.553619, 6.062706,  !- X,Y,Z 1 {m}
2.814831, 0.310136, 5.129065, - X,Y,Z 2 {m}
4.034831, 0.310136, 5.129065, 1-X,Y,Z 3 {m}
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4.,034831, 2.553619, 6.062706; 1-X,Y,Z 4 {m}
Shading:Building:Detailed,
Collector Surface 2, !- Name

, I- Transmittance Schedule Name

4, 1- Number of Vertices

4.034831, 2.553619, 6.062706, !-X,Y,Z 1{m}
4.034831, 0.310136, 5.129065, !- X,Y,Z 2 {m}
5.254831, 0.310136, 5.129065, !- X,Y,Z 3{m}
5.254831, 2.553619, 6.062706;  !- X,Y,Z 4 {m}

Shading:Building:Detailed,
Collector Surface 3, !- Name

, I- Transmittance Schedule Name

4, 1- Number of Vertices

5.254831, 2.553619, 6.062706, 1-X\Y,Z 1 {m}
5.254831, 0.310136, 5.129065, 1-X\Y,Z 2 {m}
6.474831, 0.310136, 5.129065, 1-X,Y,Z 3{m}
6.474831, 2.553619, 6.062706; -XY,Z 4{m}

Shading:Building:Detailed,
Collector Surface 4, !- Name

, I- Transmittance Schedule Name

4, 1- Number of Vertices

6.474831, 2.553619, 6.062706, 1-X\Y,Z 1 {m}
6.474831, 0.310136, 5.129065, 1-X\Y,Z 2 {m}
7.694831, 0.310136, 5.129065,  !- X,Y,Z 3 {m}
7.694831, 2.553619, 6.062706; - X,Y,Z 4 {m}

Generator:Photovoltaic,
Collector 1 PV, I- Name
Collector Surface 1, !- Surface Name

PhotovoltaicPerformance:Simple, !- Photovoltaic Performance Object Type
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10percentEffPVhalfArea, !- Module Performance Name

Decoupled, I- Heat Transfer Integration Mode
1.0, I- Number of Modules in Parallel {dimensionless}
1.0; I- Number of Modules in Series {dimensionless}

Generator:Photovoltaic,

Collector 2 PV, I- Name
Collector Surface 2, !- Surface Name
PhotovoltaicPerformance:Simple, !- Photovoltaic Performance Object Type

10percentEffPVhalfArea, !- Module Performance Name

Decoupled, I- Heat Transfer Integration Mode
1.0, I- Number of Modules in Parallel {dimensionless}
1.0; 1- Number of Modules in Series {dimensionless}

Generator:Photovoltaic,

Collector 3 PV, I- Name
Collector Surface 3, !- Surface Name
PhotovoltaicPerformance:Simple, !- Photovoltaic Performance Object Type

10percentEffPVhalfArea, !- Module Performance Name

Decoupled, 1- Heat Transfer Integration Mode
1.0, 1- Number of Modules in Parallel {dimensionless}
1.0; 1- Number of Modules in Series {dimensionless}

Generator:Photovoltaic,

Collector 4 PV, I- Name
Collector Surface 4, 1- Surface Name
PhotovoltaicPerformance:Simple, !- Photovoltaic Performance Object Type

10percentEffPVhalfArea, !- Module Performance Name

Decoupled, 1- Heat Transfer Integration Mode
1.0, I- Number of Modules in Parallel {dimensionless}
1.0; 1- Number of Modules in Series {dimensionless}
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PhotovoltaicPerformance:Simple,

10percentEffPVhalfArea, !- Name

0.72, I- Fraction of Surface Area with Active Solar Cells {dimensionless}
Fixed, I- Conversion Efficiency Input Mode
0.095; I- Value for Cell Efficiency if Fixed

ElectricLoadCenter:Generators,
Generator List, I- Name
Collector 1 PV, I- Generator 1 Name
Generator:Photovoltaic, !- Generator 1 Object Type
320, I- Generator 1 Rated Electric Power Output
AlwaysOnSchedule, I- Generator 1 Availability Schedule Name
, I- Generator 1 Rated Thermal to Electrical Power Ratio
Collector 2 PV, I- Generator 2 Name
Generator:Photovoltaic, !- Generator 2 Object Type
320, I- Generator 2 Rated Electric Power Output
AlwaysOnSchedule, I- Generator 2 Availability Schedule Name
, I- Generator 2 Rated Thermal to Electrical Power Ratio
Collector 3 PV, I- Generator 3 Name
Generator:Photovoltaic, !- Generator 3 Object Type
320, I- Generator 3 Rated Electric Power Output
AlwaysOnSchedule, I- Generator 3 Availability Schedule Name
, I- Generator 3 Rated Thermal to Electrical Power Ratio
Collector 4 PV, 1- Generator 4 Name
Generator:Photovoltaic, !- Generator 4 Object Type
320, I- Generator 4 Rated Electric Power Output
AlwaysOnSchedule,; 1- Generator 4 Availability Schedule Name

- =========== ALL OBJECTS IN CLASS:
ELECTRICLOADCENTER:INVERTER:LOOKUPTABLE ===========

ElectricLoadCenter:Inverter:LookUpTable,
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PV Inverter, I- Name

AlwaysOnSchedule, I- Availability Schedule Name

, I- Zone Name

0.25, I- Radiative Fraction

14000, I- Rated Maximum Continuous Output Power {W}
200.0, I- Night Tare Loss Power {W}

368, 1- Nominal Voltage Input {V}

0.839, I- Efficiency at 10% Power and Nominal Voltage
0.897, I- Efficiency at 20% Power and Nominal Voltage
0.916, I- Efficiency at 30% Power and Nominal Voltage
0.931, I- Efficiency at 50% Power and Nominal Voltage
0.934, I- Efficiency at 75% Power and Nominal Voltage
0.930; I- Efficiency at 100% Power and Nominal Voltage
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=========== ALL OBJECTS IN CLASS: ELECTRICLOADCENTER:STORAGE:SIMPLE

ElectricLoadCenter:Storage:Simple,

Battery, I- Name

AlwaysOnSchedule, I- Availability Schedule Name

, I- Zone Name

0.2, I- Radiative Fraction for Zone Heat Gains
0.7, I- Nominal Energetic Efficiency for Charging
0.7, 1- Nominal Discharging Energetic Efficiency
2.0E11, I- Maximum Storage Capacity {J}

50000, 1- Maximum Power for Discharging {W}
25000, 1- Maximum Power for Charging {W}
7.1E10; I- Initial State of Charge {J}

ElectricLoadCenter:Distribution,

PV Array Load Center, !- Name

Generator List, I- Generator List Name
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TrackElectrical, 1- Generator Operation Scheme Type

0, I- Demand Limit Scheme Purchased Electric Demand Limit {W}
, I- Track Schedule Name Scheme Schedule Name

, I- Track Meter Scheme Meter Name
DirectCurrentWithInverterDCStorage, !- Electrical Buss Type

PV Inverter, I- Inverter Object Name

Battery; I- Electrical Storage Object Name

- =========== ALL OBJECTS IN CLASS: OUTPUT:REPORTS ===========
Output:Reports,VariableDictionary;

Output:Reports,Surfaces,DXF;

- =========== ALL OBJECTS IN CLASS: OUTPUT:TABLE:SUMMARYREPORTS

Output: Table:SummaryReports,

AllSummary; 1- Report 1 Name

OutputControl:Table:Style,

HTML,; 1- Column Separator

Output:Diagnostics,
DisplayAllWarnings, !-Key1

DisplayAdvancedReportVariables; 1- Key 2

Output:DebuggingData,1;
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Koowoc ®B/O cvotipotog

1-Generator IDFEditor 1.33c
1-Option SortedOrder UseSpecialFormat
I-NOTE: All comments with 'I-" are ignored by the IDFEditor and are generated automatically.

I- - Use "I comments if they need to be retained when using the IDFEditor.

SimulationControl,

Yes, 1- Do Zone Sizing Calculation

Yes, 1- Do System Sizing Calculation

Yes, 1- Do Plant Sizing Calculation

No, I- Run Simulation for Sizing Periods

Yes; I- Run Simulation for Weather File Run Periods

Building,
Semi Detached, I- Name
0.0, I- North Axis {deg}
City, I- Terrain
0.04, I- Loads Convergence Tolerance Value
0.4, I- Temperature Convergence Tolerance Value {deltaC}

FullinteriorAndExteriorWithReflections, !- Solar Distribution

25; I- Maximum Number of Warmup Days

Site:Location,
97E39F, 1- Name

37.0, I- Latitude {deg}
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23.0, I- Longitude {deg}
+2.0, I- Time Zone {hr}
0.0; I- Elevation {m}

SizingPeriod:DesignDay,

GR/CY 99% Condns DB, !- Name

-17.3, I- Maximum Dry-Bulb Temperature {C}
0.0, I- Daily Temperature Range {deltaC}
-17.3, I- Humidity Indicating Conditions at Maximum Dry-Bulb
99063., I- Barometric Pressure {Pa}

4.9, I- Wind Speed {m/s}

270, 1- Wind Direction {deg}

0.00, 1- Sky Clearness

0, I- Rain Indicator

0, I- Snow Indicator

21, I- Day of Month

1, 1- Month

WinterDesignDay, I- Day Type

0, 1- Daylight Saving Time Indicator
WetBulb; I- Humidity Indicating Type

SizingPeriod:DesignDay,

GR/CY 1% Condns DB=>MWB, !- Name

31.5, 1- Maximum Dry-Bulb Temperature {C}

10.7, I- Daily Temperature Range {deltaC}

23, I- Humidity Indicating Conditions at Maximum Dry-Bulb
99063., 1- Barometric Pressure {Pa}

5.3, 1- Wind Speed {m/s}

230, I- Wind Direction {deg}

1.00, I- Sky Clearness

0, I- Rain Indicator
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0, 1- Snow Indicator

21, I- Day of Month

7, 1- Month

SummerDesignDay, 1- Day Type

0, 1- Daylight Saving Time Indicator
WetBulb; I- Humidity Indicating Type

- =========== ALL OBJECTS IN CLASS: RUNPERIOD ===========

RunPeriod,
1, 1- Begin Month
1, 1- Begin Day of Month
12, I- End Month
31, I- End Day of Month
TUESDAY, 1- Day of Week for Start Day
YES, 1- Use Weather File Holidays and Special Days
YES, 1- Use Weather File Daylight Saving Period
NO, 1- Apply Weekend Holiday Rule
YES, I- Use Weather File Rain Indicators
YES; I- Use Weather File Snow Indicators

- =========== ALL OBJECTS IN CLASS: SITE:WATERMAINSTEMPERATURE

Site:WaterMainsTemperature,

CORRELATION, I- Calculation Method

, I- Temperature Schedule Name

9.69, I- Annual Average Outdoor Air Temperature {C}

28.1; I- Maximum Difference In Monthly Average Outdoor Air Temperatures {deltaC}
- =========== ALL OBJECTS IN CLASS: SCHEDULETYPELIMITS ===========
ScheduleTypeLimits,

Any Number; I- Name
ScheduleTypeLimits,

Fraction, I- Name
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0.0:1.0, I- Range

CONTINUOUS; I- Numeric Type

Schedule:Compact,

AlwaysOnSchedule, I- Name

Fraction, 1- Schedule Type Limits Name
THROUGH: 12/31, I- Field 1

FOR: AllDays, I- Field 2

UNTIL: 24:00,1.0;  !-Field 4

Schedule:Compact,

Loop Temperature Schedule, !- Name

Any Number, 1- Schedule Type Limits Name
THROUGH: 12/31, I- Field 1
FOR: AllDays, I- Field 2

UNTIL: 24:00, 60.0; !-Field 4

Schedule:Compact,

Hot Water Setpoint Temp Schedule, !- Name

Any Number, 1- Schedule Type Limits Name
THROUGH: 12/31, I- Field 1
FOR: AllDays, I- Field 2

UNTIL: 24:00,50.0; !-Field 4

Schedule:Compact,

Sinks and Showers Temp Schedule, !- Name

Any Number, 1- Schedule Type Limits Name
THROUGH: 12/31, I- Field 1
FOR: AllDays, I- Field 2

UNTIL: 24:00, 43.3;  !-Field 4

Schedule:Compact,

Washers Temp Schedule, !- Name

Any Number, 1- Schedule Type Limits Name
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THROUGH: 12/31, I- Field 1

FOR: AllDays, I- Field 2

UNTIL: 24:00,50.0; !- Field 4
Schedule:Compact,

Ambient Temp Schedule, !- Name

Any Number, 1- Schedule Type Limits Name
THROUGH: 12/31, I- Field 1
FOR: AllDays, I- Field 2

UNTIL: 24:00, 22.0; !- Field 4

Schedule:Compact,

Sinks, I- Name
Fraction, 1- Schedule Type Limits Name
Through: 12/31, I- Field 1
For: AllDays, I- Field 2
Until: 7:00, 0.0, I- Field 4
Until: 8:00, 0.3, I- Field 6
Until: 9:00, 0.7, I- Field 8
Until: 11:00, 0.0, I- Field 10
Until: 12:00, 0.1, I- Field 12
Until: 13:00, 0.3, I- Field 14
Until: 17:00, 0.0, I- Field 16
Until: 18:00, 0.2, I- Field 18
Until: 19:00, 0.5, I- Field 20
Until: 20:00, 0.2, I- Field 22
Until: 24:00, 0.0; I- Field 24

Schedule:Compact,

Showers, I- Name

Fraction, I- Schedule Type Limits Name
Through: 12/31, I- Field 1

For: AllDays, I- Field 2

Inyaiog Kddikog
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Until: 7:00, 0.0, I- Field 4
Until: 7:30, 0.2, I- Field 6
Until: 8:00, 0.8, I- Field 8
Until: 8:30, 0.1, I- Field 10
Until: 19:00, 0.0, I- Field 12
Until: 19:30, 0.3, I- Field 14
Until: 24:00, 0.0; I- Field 16

Schedule:Compact,

Clotheswasher, I- Name
Fraction, 1- Schedule Type Limits Name
Through: 12/31, I- Field 1

For: Weekends SummerDesignDay WinterDesignDay, !- Field 2

Until: 10:00, 0.0,  !- Field 4
Until: 11:00, 1.0,  !- Field 6
Until: 24:00, 0.0, I- Field 8
For: AllOtherDays, I- Field 9
Until: 24:00, 0.0; I- Field 11

Schedule:Compact,

Dishwasher, I- Name

Fraction, I- Schedule Type Limits Name
Through: 12/31, I- Field 1

For: AllDays, 1- Field 2

Until: 20:00, 0.0, I- Field 4

Until: 20:30, 1.0, I- Field 6

Until: 24:00, 0.0; I- Field 8

Material,
FO8 Metal surface, 1- Name
Smooth, I- Roughness
0.0008, 1- Thickness {m}
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45.28, I- Conductivity {W/m-K}

7824, I- Density {kg/m3}

500; 1- Specific Heat {J/kg-K}
Material,

101 25mm insulation board, !- Name

MediumRough, I- Roughness

0.0254, I- Thickness {m}

0.03, I- Conductivity {W/m-K}

43, I- Density {kg/m3}

1210; I- Specific Heat {J/kg-K}
Material,

102 50mm insulation board, !- Name

MediumRough, 1- Roughness

0.0508, I- Thickness {m}

0.03, 1- Conductivity {W/m-K}

43, I- Density {kg/m3}

1210; I- Specific Heat {J/kg-K}
Material,

G01a 19mm gypsum board, !- Name

MediumSmooth, I- Roughness

0.019, I- Thickness {m}

0.16, 1- Conductivity {W/m-K}

800, 1- Density {kg/m3}

1090; I- Specific Heat {J/kg-K}
Material,

M11 100mm lightweight concrete, !- Name

MediumRough, I- Roughness
0.1016, I- Thickness {m}

0.53, 1- Conductivity {W/m-K}
1280, I- Density {kg/m3}
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840; 1- Specific Heat {J/kg-K}
Material,

F16 Acoustic tile, 1- Name

MediumSmooth, I- Roughness

0.0191, I- Thickness {m}

0.06, I- Conductivity {W/m-K}

368, I- Density {kg/m3}

590; 1- Specific Heat {J/kg-K}
Material,

MO1 102mm brick, I- Name

MediumRough, I- Roughness

0.1016, I- Thickness {m}

0.89, 1- Conductivity {W/m-K}

1920, I- Density {kg/m3}

790; 1- Specific Heat {J/kg-K}
Material,

M15 200mm heavyweight concrete, - Name

MediumRough, 1- Roughness

0.2032, I- Thickness {m}

1.95, I- Conductivity {W/m-K}

2240, I- Density {kg/m3}

900; 1- Specific Heat {J/kg-K}
Material,

MO05 200mm concrete block,!- Name

MediumRough, I- Roughness

0.2032, I- Thickness {m}

1.11, 1- Conductivity {W/m-K}

800, I- Density {kg/m3}

920; 1- Specific Heat {J/kg-K}
Material,
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G05 25mm wood, 1- Name
MediumSmooth, I- Roughness
0.0254, I- Thickness {m}

0.15, I- Conductivity {W/m-K}
608, I- Density {kg/m3}

1630; I- Specific Heat {J/kg-K}

- =========== ALL OBJECTS IN CLASS: MATERIAL:AIRGAP ===========
Material: AirGap,

FO04 Wall air space resistance, !- Name

0.15; I- Thermal Resistance {m2-K/W}
Material: AirGap,

FO5 Ceiling air space resistance, !- Name

0.18; I- Thermal Resistance {m2-K/W}

WindowMaterial:Glazing,
Clear 3mm, I- Name
Spectral Average, 1- Optical Data Type

, I- Window Glass Spectral Data Set Name

0.003, I- Thickness {m}

0.837, I- Solar Transmittance at Normal Incidence

0.075, I- Front Side Solar Reflectance at Normal Incidence
0.075, I- Back Side Solar Reflectance at Normal Incidence
0.898, I- Visible Transmittance at Normal Incidence

0.081, I- Front Side Visible Reflectance at Normal Incidence
0.081, I- Back Side Visible Reflectance at Normal Incidence
0, I- Infrared Transmittance at Normal Incidence

0.84, 1- Front Side Infrared Hemispherical Emissivity

0.84, 1- Back Side Infrared Hemispherical Emissivity

0.9; I- Conductivity {W/m-K}

129



[poocopoimon ®B/O cvotmpdtov oto Aoyispiké Energy Plus

I =========== ALL OBJECTS IN CLASS: WINDOWMATERIAL:GAS ===========

WindowMaterial:Gas,

Air 13mm, I- Name
Air, 1- Gas Type
0.0127; I- Thickness {m}

- =========== ALL OBJECTS IN CLASS: CONSTRUCTION ===========
Construction,

Exterior Floor, 1- Name

MO1 102mm brick, I- Qutside Layer

102 50mm insulation board, !- Layer 2

MO01 102mm brick; I- Layer 3
Construction,

Interior Floor, I- Name

M11 100mm lightweight concrete; !- Outside Layer
Construction,

Exterior Wall, 1- Name

MO01 102mm brick, I- Qutside Layer

FO4 Wall air space resistance, !- Layer 2

MO01 102mm brick, I- Layer 3

GO0la 19mm gypsum board; !- Layer 4
Construction,

Interior Wall, I- Name

GO0l1a 19mm gypsum board, !- Outside Layer

MO01 102mm brick, I- Layer 2

G0la 19mm gypsum board; !- Layer 3
Construction,

Exterior Roof, I- Name

M11 100mm lightweight concrete; !- Outside Layer
Construction,

Interior Ceiling, I- Name

130



M11 100mm lightweight concrete; !- Outside Layer

Construction,

Exterior Window, I- Name
Clear 3mm, I- Outside Layer
Air 13mm, I- Layer 2

Clear 3mm; I- Layer 3

Construction,

Interior Window, I- Name

Clear 3mm; I- Outside Layer
Construction,

Exterior Door, I- Name

FO8 Metal surface, I- Outside Layer

101 25mm insulation board; !- Layer 2
Construction,

Interior Door, 1- Name

G05 25mm wood; 1- Outside Layer

- =========== ALL OBJECTS IN CLASS: GLOBALGEOMETRYRULES

GlobalGeometryRules,

UpperLeftCorner, I- Starting Vertex Position
Counterclockwise, I- Vertex Entry Direction
World; 1- Coordinate System

Zone,
Garage, I- Name
0.0, I- Direction of Relative North {deg}
0.0, 0.0, 0.0, - X,Y,Z {m}
, 1- Type
1; I- Multiplier
Zone,
Z2 Kit, I- Name
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0.0, I- Direction of Relative North {deg}
0.0, 0.0, 0.0, I- X,Y,Z {m}
, I- Type
1; I- Multiplier
Zone,
Z3 GrdL1, I- Name
0.0, I- Direction of Relative North {deg}
0.0, 0.0, 0.0, - X,Y,Z {m}
, I- Type
1; I- Multiplier
Zone,
Z1 FlrL2, I- Name
0.0, I- Direction of Relative North {deg}
0.0, 0.0, 0.0, - X,Y,Z {m}
' I- Type
1, 1- Multiplier
Zone,
Z5 Attic, I- Name
0.0, I- Direction of Relative North {deg}
0.0, 0.0, 0.0, - X,Y,Z {m}
, I- Type
1; 1- Multiplier

BuildingSurface:Detailed,

6DEB3D, I- Name

Floor, 1- Surface Type

Exterior Floor, I- Construction Name
Garage, I- Zone Name

Ground, I- Outside Boundary Condition

, I- Qutside Boundary Condition Object

132



Inyaiog Kddikog

NoSun, 1- Sun Exposure

NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, 1- Number of Vertices

2.570000, 4.880000, 0.000000, 1-X\Y,Z 1 {m}
2.570000, 0.000000, 0.000000, 1-X\Y,Z 2 {m}
0.000000, 0.000000, 0.000000, !-X,)Y,Z 3{m}
0.000000, 4.880000, 0.000000; ! X,Y,Z 4 {m}

BuildingSurface:Detailed,

472F1C, I- Name

Roof, I- Surface Type

Exterior Roof, I- Construction Name
Garage, 1- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Outside Boundary Condition Object
SunExposed, 1- Sun Exposure
WindExposed, 1- Wind Exposure

, I- View Factor to Ground

4, 1- Number of Vertices

2.570000, 0.000000, 2.500000,  !-X,Y,Z 1{m}
2.570000, 4.880000, 2.500000, - X,Y,Z 2{m}
0.000000, 4.880000, 2.500000, 1-XY,Z 3{m}
0.000000, 0.000000, 2.500000; 1-X\Y,Z 4 {m}

BuildingSurface:Detailed,

329408, 1- Name

Wall, 1- Surface Type

Exterior Wall, I- Construction Name
Garage, I- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Qutside Boundary Condition Object
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SunExposed, 1- Sun Exposure
WindExposed, 1- Wind Exposure

, I- View Factor to Ground

4, 1- Number of Vertices

0.000000, 4.880000, 2.500000, 1-X\Y,Z 1 {m}
0.000000, 4.880000, 0.000000, 1-X\Y,Z 2 {m}
0.000000, 0.000000, 0.000000, !- X,Y,Z 3 {m}
0.000000, 0.000000, 2.500000; ! X,Y,Z 4 {m}

BuildingSurface:Detailed,

62567F, I- Name

Wall, 1- Surface Type

Exterior Wall, 1- Construction Name
Garage, I- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Outside Boundary Condition Object
SunExposed, 1- Sun Exposure
WindExposed, 1- Wind Exposure

, I- View Factor to Ground

4, I- Number of Vertices

0.000000, 0.000000, 2.500000, !- X,Y,Z 1{m}
0.000000, 0.000000, 0.000000, !-X,Y,Z 2{m}
2.570000, 0.000000, 0.000000, 1-X,Y,Z 3{m}
2.570000, 0.000000, 2.500000; 1-XY,Z 4 {m}

BuildingSurface:Detailed,

9E0612, I- Name

Floor, 1- Surface Type

Exterior Floor, I- Construction Name

Z2 Kit, 1- Zone Name

Ground, I- Outside Boundary Condition

, I- Qutside Boundary Condition Object
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NoSun, 1- Sun Exposure

NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, 1- Number of Vertices

0.000000, 8.170000, 0.000000, 1-X\Y,Z 1 {m}
2.570000, 8.170000, 0.000000, 1-X\Y,Z 2 {m}
2.570000, 4.880000, 0.000000,  !- X,Y,Z 3 {m}
0.000000, 4.880000, 0.000000; ! X,Y,Z 4 {m}

BuildingSurface:Detailed,

68530E, I- Name

Wall, 1- Surface Type

Exterior Wall, 1- Construction Name
Z2_Kit, I- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Outside Boundary Condition Object
SunExposed, 1- Sun Exposure
WindExposed, 1- Wind Exposure

, I- View Factor to Ground

4, I- Number of Vertices

0.000000, 8.170000, 2.500000, !- X,Y,Z 1{m}
0.000000, 8.170000, 0.000000, !- X,Y,Z 2 {m}
0.000000, 4.880000, 0.000000, 1-X,Y,Z 3{m}
0.000000, 4.880000, 2.500000; 1-XY,Z 4 {m}

BuildingSurface:Detailed,

kitchenwall, I- Name

Wall, 1- Surface Type

Exterior Wall, I- Construction Name

Z2 Kit, 1- Zone Name

Outdoors, 1- Outside Boundary Condition

: 1- Qutside Boundary Condition Object
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SunExposed, 1- Sun Exposure
WindExposed, 1- Wind Exposure

, I- View Factor to Ground

4, 1- Number of Vertices

2.570000, 8.170000, 2.500000, 1-X\Y,Z 1 {m}
2.570000, 8.170000, 0.000000, 1-X\Y,Z 2 {m}
0.000000, 8.170000, 0.000000, !- X,Y,Z 3 {m}
0.000000, 8.170000, 2.500000;  !- X,Y,Z 4 {m}

BuildingSurface:Detailed,

4EAFS85, I- Name

Floor, 1- Surface Type

Exterior Floor, 1- Construction Name

Z3 GrdL1, I- Zone Name

Ground, I- Outside Boundary Condition

, I- Outside Boundary Condition Object
NoSun, I- Sun Exposure

NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, I- Number of Vertices

2.570000, 8.170000, 0.000000, !~ X,Y,Z 1{m}
8.430000, 8.170000, 0.000000, !- X,Y,Z 2 {m}
8.430000, 0.000000, 0.000000, 1-XY,Z 3{m}
2.570000, 0.000000, 0.000000; 1-X\Y,Z 4 {m}

BuildingSurface:Detailed,

44F93D, I- Name

Wall, 1- Surface Type

Exterior Wall, I- Construction Name

Z3 GrdlL1, I- Zone Name

Surface, I- Outside Boundary Condition
44F93D, I- Outside Boundary Condition Object
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NoSun, 1- Sun Exposure

NoWind, 1- Wind Exposure

0.0, I- View Factor to Ground

4, 1- Number of Vertices

8.430000, 0.000000, 2.500000, 1-X\Y,Z 1 {m}
8.430000, 0.000000, 0.000000, 1-X\Y,Z 2 {m}
8.430000, 8.170000, 0.000000,  !- X,Y,Z 3 {m}
8.430000, 8.170000, 2.500000;  !- X,Y,Z 4 {m}

BuildingSurface:Detailed,

z3wall front, 1- Name

Wall, 1- Surface Type

Exterior Wall, I- Construction Name

Z3 GrdL1, I- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Outside Boundary Condition Object
SunExposed, 1- Sun Exposure
WindExposed, 1- Wind Exposure

, I- View Factor to Ground

4, I- Number of Vertices

2.570000, 0.000000, 2.500000, !- X,Y,Z 1{m}
2.570000, 0.000000, 0.000000, !- X,Y,Z 2 {m}
8.430000, 0.000000, 0.000000, - XY,z 3{m}
8.430000, 0.000000, 2.500000; 1-XY,Z 4 {m}

BuildingSurface:Detailed,

groundbackwall, I- Name

Wall, 1- Surface Type

Exterior Wall, I- Construction Name

Z3 GrdlL1, 1- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Qutside Boundary Condition Object
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SunExposed, 1- Sun Exposure
WindExposed, I- Wind Exposure

, I- View Factor to Ground

4, 1- Number of Vertices

8.430000, 8.170000, 2.500000, 1-X\Y,Z 1 {m}
8.430000, 8.170000, 0.000000, 1-X\Y,Z 2 {m}
2.570000, 8.170000, 0.000000, - X,Y,Z 3{m}
2.570000, 8.170000, 2.500000;  !- X,Y,Z 4 {m}

BuildingSurface:Detailed,

2nd-ground, 1- Name

Floor, 1- Surface Type

Interior Floor, I- Construction Name

Z1 FIrL2, I- Zone Name

Surface, 1- Outside Boundary Condition
2nd-ground, 1- Outside Boundary Condition Object
NoSun, I- Sun Exposure

NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, I- Number of Vertices

2.570000, 8.170000, 2.500000, !- X,Y,Z 1 {m}
8.430000, 8.170000, 2.500000, !-X,Y,Z 2 {m}
8.430000, 0.000000, 2.500000, 1-XY,Z 3{m}
2.570000, 0.000000, 2.500000; 1-XY,Z 4 {m}

BuildingSurface:Detailed,

B645A6, I- Name

Wall, 1- Surface Type

Exterior Wall, I- Construction Name

Z1 FiIrL2, 1- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Qutside Boundary Condition Object
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SunExposed, 1- Sun Exposure
WindExposed, 1- Wind Exposure

, I- View Factor to Ground

4, 1- Number of Vertices

2.570000, 8.170000, 5.000000, 1-X\Y,Z 1 {m}
2.570000, 8.170000, 2.500000, 1-X\Y,Z 2 {m}
2.570000, 0.000000, 2.500000, - X,Y,Z 3{m}
2.570000, 0.000000, 5.000000;  !- X,Y,Z 4 {m}

BuildingSurface:Detailed,

front1stfloorwall, I- Name

Wall, 1- Surface Type

Exterior Wall, 1- Construction Name

Z1 FIrL2, I- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Outside Boundary Condition Object
SunExposed, 1- Sun Exposure
WindExposed, 1- Wind Exposure

, I- View Factor to Ground

4, I- Number of Vertices

2.570000, 0.000000, 5.000000, !- X,Y,Z 1{m}
2.570000, 0.000000, 2.500000, !- X,Y,Z 2 {m}
8.430000, 0.000000, 2.500000, 1-X,Y,Z 3{m}
8.430000, 0.000000, 5.000000; 1-XY,Z 4 {m}

BuildingSurface:Detailed,

backistfloorwall, I- Name

Wall, 1- Surface Type

Exterior Wall, I- Construction Name

Z1 FiIrL2, 1- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Qutside Boundary Condition Object

Inyaiog Kddikog
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SunExposed, 1- Sun Exposure
WindExposed, 1- Wind Exposure

, I- View Factor to Ground

4, 1- Number of Vertices

8.430000, 8.170000, 5.000000, 1-X\Y,Z 1 {m}
8.430000, 8.170000, 2.500000, 1-X\Y,Z 2 {m}
2.570000, 8.170000, 2.500000,  !- X,Y,Z 3{m}
2.570000, 8.170000, 5.000000;  !- X,Y,Z 4 {m}

BuildingSurface:Detailed,

2FCCEFE, I- Name

Wall, 1- Surface Type

Exterior Wall, 1- Construction Name

Z1 FIrL2, I- Zone Name

Surface, 1- Outside Boundary Condition
2FCCFE, I- Outside Boundary Condition Object
NoSun, I- Sun Exposure

NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, I- Number of Vertices

8.430000, 0.000000, 5.000000, !- X,Y,Z 1{m}
8.430000, 0.000000, 2.500000, !- X,Y,Z 2 {m}
8.430000, 8.170000, 2.500000, 1-XY,Z 3{m}
8.430000, 8.170000, 5.000000; 1-X\Y,Z 4 {m}

BuildingSurface:Detailed,

4272EE, I- Name

Roof, I- Surface Type

Exterior Roof, I- Construction Name

Z2 Kit, I- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Outside Boundary Condition Object
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SunExposed, 1- Sun Exposure
WindExposed, 1- Wind Exposure

, I- View Factor to Ground

4, 1- Number of Vertices

2.570000, 4.880000, 2.500000, 1-X\Y,Z 1 {m}
2.570000, 8.170000, 2.500000, 1-X\Y,Z 2 {m}
0.000000, 8.170000, 2.500000, !- X,Y,Z 3 {m}
0.000000, 4.880000, 2.500000; ! X,Y,Z 4 {m}

BuildingSurface:Detailed,

D585DA, I- Name

Wall, 1- Surface Type

Exterior Wall, 1- Construction Name

Z5 Attic, I- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Outside Boundary Condition Object
SunExposed, 1- Sun Exposure
WindExposed, 1- Wind Exposure

, I- View Factor to Ground

4, I- Number of Vertices

2.570000, 8.170000, 5.000000, !- X,Y,Z 1{m}
2.570000, 0.000000, 5.000000, !- X,Y,Z 2 {m}
2.570000, 3.900351, 6.623157, 1-X,Y,Z 3{m}
2.570000, 4.269649, 6.623157; 1-XY,Z 4 {m}

BuildingSurface:Detailed,

FOOCAF, - Name

Wall, 1- Surface Type

Exterior Wall, I- Construction Name

Z5_Attic, 1- Zone Name

Surface, I- Outside Boundary Condition
FOOCAF, I- Outside Boundary Condition Object
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NoSun, 1- Sun Exposure

NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, 1- Number of Vertices

8.430000, 0.000000, 5.000000, 1-X\Y,Z 1 {m}
8.430000, 8.170000, 5.000000, 1-X\Y,Z 2 {m}
8.430000, 4.269649, 6.623157, - X,Y,Z 3{m}
8.430000, 3.900351, 6.623157;  !- X,Y,Z 4 {m}

BuildingSurface:Detailed,

B0110C, I- Name

Roof, I- Surface Type

Exterior Roof, I- Construction Name

Z5 Attic, I- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Outside Boundary Condition Object
SunExposed, 1- Sun Exposure
WindExposed, 1- Wind Exposure

, I- View Factor to Ground

4, I- Number of Vertices

2.570000, 3.900351, 6.623157,  !-X,Y,Z 1{m}
2.570000, 0.000000, 5.000000, !- X,Y,Z 2{m}
8.430000, 0.000000, 5.000000, 1-X,Y,Z 3{m}
8.430000, 3.900351, 6.623157; 1-XY,Z 4 {m}

BuildingSurface:Detailed,

roof-2nd, I- Name

Floor, 1- Surface Type

Interior Ceiling, I- Construction Name

Z5_Attic, 1- Zone Name

Surface, I- Outside Boundary Condition
roof-2nd, I- Outside Boundary Condition Object
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NoSun, 1- Sun Exposure

NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, 1- Number of Vertices

8.430000, 0.000000, 5.000000, 1-X\Y,Z 1 {m}
2.570000, 0.000000, 5.000000, 1-X\Y,Z 2 {m}
2.570000, 8.170000, 5.000000,  !- X,Y,Z 3 {m}
8.430000, 8.170000, 5.000000; ! X,Y,Z 4 {m}

BuildingSurface:Detailed,

garage-groudfloor, I- Name

Wall, 1- Surface Type

Interior Wall, I- Construction Name
Garage, I- Zone Name

Surface, 1- Outside Boundary Condition

interior wall ground-garage, !- Outside Boundary Condition Object
NoSun, I- Sun Exposure

NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, I- Number of Vertices

2.570000, 0.000000, 2.500000, - X,Y,Z 1{m}

2.570000, 0.000000, 0.000000, - X,Y,Z 2{m}

2.570000, 4.880000, 0.000000, 1-XY,Z 3{m}

2.570000, 4.880000, 2.500000; 1-XY,Z 4 {m}

BuildingSurface:Detailed,

garage-kitchen, 1- Name

Wall, 1- Surface Type

Interior Wall, I- Construction Name

Garage, I- Zone Name

Surface, I- Outside Boundary Condition
garage-kitchen, I- Outside Boundary Condition Object
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NoSun, 1- Sun Exposure

NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, 1- Number of Vertices

2.570000, 4.880000, 2.500000, 1-X\Y,Z 1 {m}
2.570000, 4.880000, 0.000000, 1-X\Y,Z 2 {m}
0.000000, 4.880000, 0.000000,  !-X,)Y,Z 3{m}
0.000000, 4.880000, 2.500000; ! X,Y,Z 4 {m}

BuildingSurface:Detailed,

ground floor, 1- Name

ceiling, 1- Surface Type

Interior Floor, I- Construction Name

Z3 GrdL1, I- Zone Name

zone, I- Outside Boundary Condition
Z1 FlrL2, I- Outside Boundary Condition Object
NoSun, I- Sun Exposure

NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, I- Number of Vertices

8.430000, 0.000000, 2.500000, !- X,Y,Z 1{m}
8.430000, 8.170000, 2.500000, !-X,Y,Z 2 {m}
2.570000, 8.170000, 2.500000, 1-XY,Z 3{m}
2.570000, 0.000000, 2.500000; 1-X\Y,Z 4 {m}

BuildingSurface:Detailed,

interior wall ground-garage, !- Name

Wall, 1- Surface Type

Interior Wall, I- Construction Name

Z3 GrdlL1, 1- Zone Name

Surface, I- Outside Boundary Condition
garage-groudfloor, I- Outside Boundary Condition Object
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NoSun, 1- Sun Exposure

NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, 1- Number of Vertices

2.570000, 4.880000, 2.500000, 1-X\Y,Z 1 {m}
2.570000, 4.880000, 0.000000, 1-X\Y,Z 2 {m}
2.570000, 0.000000, 0.000000,  !- X,Y,Z 3 {m}
2.570000, 0.000000, 2.500000;  !- X,Y,Z 4 {m}

BuildingSurface:Detailed,

2nd-roof, 1- Name

Ceiling, I- Surface Type

Interior Ceiling, I- Construction Name

Z1 FIrL2, I- Zone Name

Surface, 1- Outside Boundary Condition
roof-2nd, 1- Outside Boundary Condition Object
NoSun, I- Sun Exposure

NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, I- Number of Vertices

2.570000, 0.000000, 5.000000, !- X,Y,Z 1{m}
8.430000, 0.000000, 5.000000, !- X,Y,Z 2 {m}
8.430000, 8.170000, 5.000000, - XY,z 3{m}
2.570000, 8.170000, 5.000000; 1-X\Y,Z 4 {m}

BuildingSurface:Detailed,

kitchen-ground floor, !- Name

Wall, 1- Surface Type

Interior Wall, I- Construction Name

Z2 Kit, 1- Zone Name

Surface, I- Outside Boundary Condition

groung interio-kitchen, !- Outside Boundary Condition Object
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NoSun, 1- Sun Exposure

NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, 1- Number of Vertices

2.570000, 4.880000, 2.500000, 1-X\Y,Z 1 {m}
2.570000, 4.880000, 0.000000, 1-X\Y,Z 2 {m}
2.570000, 8.170000, 0.000000,  !- X,Y,Z 3 {m}
2.570000, 8.170000, 2.500000;  !- X,Y,Z 4 {m}

BuildingSurface:Detailed,

kitchen-garage, 1- Name

Wall, 1- Surface Type

Interior Wall, I- Construction Name

Z2_Kit, I- Zone Name

Surface, 1- Outside Boundary Condition
garage-kitchen, 1- Qutside Boundary Condition Object
NoSun, I- Sun Exposure

NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, I- Number of Vertices

0.000000, 4.880000, 2.500000, !- X,Y,Z 1{m}
0.000000, 4.880000, 0.000000, !-X,Y,Z 2 {m}
2.570000, 4.880000, 0.000000, - XY,z 3{m}
2.570000, 4.880000, 2.500000; 1-XY,Z 4 {m}

BuildingSurface:Detailed,

B13AFO, I- Name

Roof, I- Surface Type

Exterior Roof, I- Construction Name
Z5_Attic, I- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Qutside Boundary Condition Object
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SunExposed, 1- Sun Exposure
WindExposed, 1- Wind Exposure

, I- View Factor to Ground

4, 1- Number of Vertices

8.430000, 4.269649, 6.623157, 1-X\Y,Z 1{m}
8.430000, 8.170000, 5.000000, 1-X\Y,Z 2 {m}
2.570000, 8.170000, 5.000000, - X,Y,Z 3{m}
2.570000, 4.269649, 6.623157; - X,Y,Z 4 {m}

BuildingSurface:Detailed,

9F8E2A, I- Name

Wall, 1- Surface Type

Exterior Wall, I- Construction Name

Z5 Attic, I- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Outside Boundary Condition Object
SunExposed, 1- Sun Exposure
WindExposed, 1- Wind Exposure

, I- View Factor to Ground

3, I- Number of Vertices

8.430000, 3.900351, 6.623157, - X,Y,Z 1{m}
8.430000, 4.269649, 6.623157, - X,Y,Z 2 {m}
8.430000, 4.017676, 6.633700; 1-X,Y,Z 3{m}

BuildingSurface:Detailed,

AB82B7, I- Name

Roof, I- Surface Type

Exterior Floor, I- Construction Name

Z5 Attic, 1- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Qutside Boundary Condition Object

NoSun, 1- Sun Exposure

Inyaiog Kddikog
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NoWind, I- Wind Exposure

0.0, I- View Factor to Ground

4, 1- Number of Vertices

2.570000, 3.900351, 6.623157, - X,Y,Z 1 {m}
8.430000, 3.900351, 6.623157, 1-X\Y,Z 2 {m}
8.430000, 4.269649, 6.623157, 1-X\Y,Z 3{m}
2.570000, 4.269649, 6.623157; - X,Y,Z 4 {m}

BuildingSurface:Detailed,

5A7D83, I- Name

Wall, 1- Surface Type

Exterior Wall, 1- Construction Name
Z5_Attic, I- Zone Name

Outdoors, I- Outside Boundary Condition

, I- Outside Boundary Condition Object
SunExposed, 1- Sun Exposure
WindExposed, 1- Wind Exposure

, I- View Factor to Ground

3, I- Number of Vertices

2.570000, 4.269649, 6.623157, 1-X,Y,Z 1{m}
2.570000, 3.900351, 6.623157, - X,Y,Z 2 {m}
2.570000, 4.017676, 6.633700; 1-X,Y,Z 3{m}

BuildingSurface:Detailed,

groung interio-kitchen, !- Name

Wall, 1- Surface Type

Interior Wall, I- Construction Name

Z3 GrdL1, 1- Zone Name

Surface, 1- Outside Boundary Condition

kitchen-ground floor, !- Outside Boundary Condition Object
NoSun, 1- Sun Exposure

NoWind, - Wind Exposure
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0.0, I- View Factor to Ground

4, 1- Number of Vertices

2.570000, 8.170000, 2.500000, !- X,Y,Z 1{m}
2.570000, 8.170000, 0.000000,  !- X,Y,Z 2 {m}
2.570000, 4.880000, 0.000000, !- X,Y,Z 3 {m}
2.570000, 4.880000, 2.500000;  !- X,Y,Z 4 {m}

FenestrationSurface:Detailed,

z3window, 1- Name

Window, I- Surface Type

Exterior Window, I- Construction Name
z3wall front, 1- Building Surface Name

, I- Outside Boundary Condition Object
, I- View Factor to Ground
, I- Shading Control Name

, I- Frame and Divider Name

, I- Multiplier

4, I- Number of Vertices

5.420000, 0.000000, 2.240000, 1-X,Y,Z 1{m}
5.420000, 0.000000, 1.190000, !-X,Y,Z 2 {m}
8.190000, 0.000000, 1.190000, !- X,Y,Z 3{m}
8.190000, 0.000000, 2.240000; 1-XY,Z 4 {m}

FenestrationSurface:Detailed,

z3doorfromt, 1- Name

Door, I- Surface Type

Exterior Door, I- Construction Name
z3wall front, 1- Building Surface Name

, I- Outside Boundary Condition Object

, I- View Factor to Ground
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, I- Shading Control Name

, I- Frame and Divider Name

, I- Multiplier

4, 1- Number of Vertices

3.760000, 0.000000, 2.000000, 1-X\Y,Z 1 {m}
3.760000, 0.000000, 0.000000, 1-X\Y,Z 2 {m}
4.950000, 0.000000, 0.000000, !- X,Y,Z 3 {m}
4.950000, 0.000000, 2.000000; ! X,Y,Z 4 {m}

FenestrationSurface:Detailed,

garagedoor, 1- Name

Door, I- Surface Type

Exterior Door, 1- Construction Name
62567F, I- Building Surface Name

, I- Outside Boundary Condition Object
, I- View Factor to Ground
, I- Shading Control Name

, I- Frame and Divider Name

, I- Multiplier

4, I- Number of Vertices

0.100000, 0.000000, 2.240000, !-X,Y,Z 1{m}
0.100000, 0.000000, 0.000000, !- X,Y,Z 2 {m}
2.470000, 0.000000, 0.000000, - XY,z 3{m}
2.470000, 0.000000, 2.240000; 1-X\Y,Z 4 {m}

FenestrationSurface:Detailed,

zonelwindowl, 1- Name

Window, I- Surface Type

Exterior Window, I- Construction Name
frontlstfloorwall, 1- Building Surface Name

, I- Qutside Boundary Condition Object

, I- View Factor to Ground

150



Inyaiog Kddikog

, I- Shading Control Name

, I- Frame and Divider Name

, I- Multiplier

4, 1- Number of Vertices

3.360000, 0.000000, 4.740000, 1-X\Y,Z 1 {m}
3.360000, 0.000000, 3.690000, 1-X\Y,Z 2 {m}
4.940000, 0.000000, 3.690000, !- X,Y,Z 3 {m}
4.940000, 0.000000, 4.740000;  !- X,Y,Z 4 {m}

FenestrationSurface:Detailed,

zlwindow2, I- Name

Window, I- Surface Type

Exterior Window, I- Construction Name
frontlstfloorwall, I- Building Surface Name

, I- Outside Boundary Condition Object
, I- View Factor to Ground
, I- Shading Control Name

, I- Frame and Divider Name

, I- Multiplier

4, I- Number of Vertices

6.520000, 0.000000, 4.740000,  !-X,Y,Z 1 {m}
6.520000, 0.000000, 3.690000, !- X,Y,Z 2 {m}
8.100000, 0.000000, 3.690000, 1-X,Y,Z 3{m}
8.100000, 0.000000, 4.740000; 1-X,Y,Z 4 {m}

FenestrationSurface:Detailed,

zonelbackwindow2, I- Name

Window, 1- Surface Type

Exterior Window, I- Construction Name
backlstfloorwall, 1- Building Surface Name

, 1- Qutside Boundary Condition Object

, I- View Factor to Ground
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, I- Shading Control Name

, I- Frame and Divider Name

, I- Multiplier

4, 1- Number of Vertices

7.900000, 8.170000, 4.740000, 1-X\Y,Z 1 {m}
7.900000, 8.170000, 3.690000, 1-X\Y,Z 2 {m}
6.320000, 8.170000, 3.690000, - X,Y,Z 3{m}
6.320000, 8.170000, 4.740000;  !- X,Y,Z 4 {m}

FenestrationSurface:Detailed,

Zonelbackwindowl, 1- Name

Window, I- Surface Type

Exterior Window, I- Construction Name
backlstfloorwall, I- Building Surface Name

, I- Outside Boundary Condition Object
, I- View Factor to Ground
, I- Shading Control Name

, I- Frame and Divider Name

, I- Multiplier

4, I- Number of Vertices

4.740000, 8.170000, 4.740000,  !-X,Y,Z 1{m}
4.740000, 8.170000, 3.690000, !- X)Y,Z 2 {m}
3.160000, 8.170000, 3.690000, 1-X,Y,Z 3{m}
3.160000, 8.170000, 4.740000; 1-X,Y,Z 4 {m}

FenestrationSurface:Detailed,

z2wind, I- Name

Window, 1- Surface Type

Exterior Window, I- Construction Name
kitchenwall, 1- Building Surface Name

: 1- Qutside Boundary Condition Object

, I- View Factor to Ground
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, I- Shading Control Name

, I- Frame and Divider Name

, I- Multiplier

4, 1- Number of Vertices

2.540000, 8.170000, 2.370000, 1-X\Y,Z 1 {m}
2.540000, 8.170000, 1.320000, 1-X\Y,Z 2 {m}
1.490000, 8.170000, 1.320000,  !- X,Y,Z 3 {m}
1.490000, 8.170000, 2.370000;  !- X,Y,Z 4 {m}

FenestrationSurface:Detailed,

z2door, 1- Name

Door, I- Surface Type

Exterior Door, 1- Construction Name
kitchenwall, I- Building Surface Name

, I- Outside Boundary Condition Object
, I- View Factor to Ground
, I- Shading Control Name

, I- Frame and Divider Name

, I- Multiplier

4, I- Number of Vertices

1.450000, 8.170000, 2.370000,  !- X,Y,Z 1 {m}
1.450000, 8.170000, 0.000000, !~ X,Y,Z 2 {m}
0.450000, 8.170000, 0.000000, 1-X,Y,Z 3{m}
0.450000, 8.170000, 2.370000; 1-XY,Z 4 {m}

FenestrationSurface:Detailed,

z3backwindowsmall, I- Name

Window, I- Surface Type

Exterior Window, I- Construction Name
groundbackwall, I- Building Surface Name

, I- Qutside Boundary Condition Object

, I- View Factor to Ground
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, I- Shading Control Name

, I- Frame and Divider Name

, I- Multiplier

4, 1- Number of Vertices

4.650000, 8.170000, 2.370000, 1-X\Y,Z 1 {m}
4.650000, 8.170000, 1.320000, 1-X\Y,Z 2 {m}
3.070000, 8.170000, 1.320000, !- X,Y,Z 3 {m}
3.070000, 8.170000, 2.370000;  !- X,Y,Z 4 {m}

FenestrationSurface:Detailed,

z3backwindBig, I- Name

Window, I- Surface Type

Exterior Window, I- Construction Name
groundbackwall, 1- Building Surface Name

, I- Outside Boundary Condition Object
, I- View Factor to Ground
, I- Shading Control Name

, I- Frame and Divider Name

, I- Multiplier

4, I- Number of Vertices

8.020000, 8.170000, 2.370000, !- X,Y,Z 1{m}
8.020000, 8.170000, 0.370000, !- X,Y,Z 2{m}
6.020000, 8.170000, 0.370000, 1-X,Y,Z 3{m}
6.020000, 8.170000, 2.370000; 1-X,Y,Z 4 {m}

Shading:Building:Detailed,

Collector Surface 1, !- Name

, I- Transmittance Schedule Name

4, I- Number of Vertices
2.814831, 2.553619, 6.062706, 1-X,Y,Z 1{m}
2.814831, 0.310136, 5.129065, 1-X,Y,Z 2 {m}
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4.034831, 0.310136, 5.129065, - XY,z 3{m}

4.034831, 2.553619, 6.062706; 1-X\Y,Z 4 {m}
Shading:Building:Detailed,

Collector Surface 2, !- Name

, I- Transmittance Schedule Name

4, 1- Number of Vertices

4.034831, 2.553619, 6.062706, !- X,Y,Z 1{m}
4.034831, 0.310136, 5.129065, !- X,Y,Z 2 {m}
5.254831, 0.310136, 5.129065,  !- X,Y,Z 3 {m}
5.254831, 2.553619, 6.062706;  !- X,Y,Z 4 {m}

Shading:Building:Detailed,
Collector Surface 3, !- Name

, I- Transmittance Schedule Name

4, 1- Number of Vertices

5.254831, 2.553619, 6.062706, XY,z 1{m}
5.254831, 0.310136, 5.129065, 1-XY,Z 2 {m}
6.474831, 0.310136, 5.129065, 1-XY,Z 3{m}
6.474831, 2.553619, 6.062706; 1-X\Y,Z 4 {m}

Shading:Building:Detailed,
Collector Surface 4, !- Name

, I- Transmittance Schedule Name

4, 1- Number of Vertices

6.474831, 2.553619, 6.062706, 1-X\Y,Z 1 {m}
6.474831, 0.310136, 5.129065, 1-XY,Z 2 {m}
7.694831, 0.310136, 5.129065,  !- X,Y,Z 3 {m}
7.694831, 2.553619, 6.062706; 1-XY,Z 4 {m}

Sizing:Plant,
DHW Loop, I- Plant or Condenser Loop Name
HEATING, 1- Loop Type

155



[poocopoimon ®B/O cvotmpdtov oto Aoyispiké Energy Plus

82., I- Design Loop Exit Temperature {C}

11; I- Loop Design Temperature Difference {deltaC}
Sizing:Plant,

Collector Loop, I- Plant or Condenser Loop Name

HEATING, I- Loop Type

82., I- Design Loop Exit Temperature {C}

11; I- Loop Design Temperature Difference {deltaC}

I- =========== ALL OBJECTS IN CLASS: BRANCH ===========
Branch,
Storage Tank Use Inlet Branch, !- Name
0, I- Maximum Flow Rate {m3/s}
Pump:VariableSpeed, !- Component 1 Object Type
DHW Loop Pump, I- Component 1 Name
Storage Tank Use Loop Inlet Node, !- Component 1 Inlet Node Name
DHW Use Side Pump Outlet,!- Component 1 Outlet Node Name
ACTIVE; 1- Component 1 Branch Control Type
Branch,
Storage Tank Tempering Branch, !- Name
0, I- Maximum Flow Rate {m3/s}
TemperingValve, 1- Component 1 Object Type
DHW Anti-Scald Diverter, !- Component 1 Name
DHW Anti-Scald Inlet Node, !- Component 1 Inlet Node Name
DHW Anti-Scald Outlet Node, !- Component 1 Outlet Node Name
ACTIVE; 1- Component 1 Branch Control Type
Branch,

Storage Tank Use Branch, !- Name

0, I- Maximum Flow Rate {m3/s}
WaterHeater:Mixed, I- Component 1 Object Type
Storage Tank, 1- Component 1 Name

Storage Tank Use Inlet Node, !- Component 1 Inlet Node Name
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Storage Tank Use Outlet Node, !- Component 1 Outlet Node Name
PASSIVE; 1- Component 1 Branch Control Type
Branch,
Storage Tank Use Outlet Branch, !- Name
0, I- Maximum Flow Rate {m3/s}
WaterHeater:Mixed, I- Component 1 Object Type
Instantaneous Water Heater, !- Component 1 Name
Instantaneous Water Heater Inlet Node, !- Component 1 Inlet Node Name

Instantaneous Water Heater Outlet Node, !- Component 1 Outlet Node Name

PASSIVE; 1- Component 1 Branch Control Type
Branch,

Demand Inlet Branch, !- Name

0, I- Maximum Flow Rate {m3/s}

Pipe:Adiabatic, I- Component 1 Object Type

Demand Inlet Pipe, 1- Component 1 Name

Demand Inlet Node, 1- Component 1 Inlet Node Name

Demand Pipe-DHW Node, !- Component 1 Outlet Node Name
PASSIVE; 1- Component 1 Branch Control Type
Branch,
Domestic Hot Water Branch, !- Name
0, I- Maximum Flow Rate {m3/s}
WaterUse:Connections, !- Component 1 Object Type
Domestic Hot Water, !- Component 1 Name
Domestic Hot Water Inlet Node, !- Component 1 Inlet Node Name
Domestic Hot Water Outlet Node, !- Component 1 Outlet Node Name
ACTIVE; 1- Component 1 Branch Control Type
Branch,
Demand Outlet Branch, !- Name
0, I- Maximum Flow Rate {m3/s}

Pipe:Adiabatic, 1- Component 1 Object Type
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Demand Outlet Pipe, - Component 1 Name

Demand DHW-Pipe Node, !- Component 1 Inlet Node Name

Demand Outlet Node, !- Component 1 Outlet Node Name
PASSIVE; 1- Component 1 Branch Control Type
Branch,

Storage Tank Source Inlet Branch, !- Name

0, I- Maximum Flow Rate {m3/s}
Pump:VariableSpeed, !- Component 1 Object Type
Collector Loop Pump, I- Component 1 Name

Storage Tank Source Loop Inlet Node, !- Component 1 Inlet Node Name
Storage Tank Source Pump-Water Heater Node, !- Component 1 Outlet Node Name
ACTIVE; 1- Component 1 Branch Control Type

Branch,

Storage Tank Source Branch, !- Name

0, I- Maximum Flow Rate {m3/s}
WaterHeater:Mixed, I- Component 1 Object Type
Storage Tank, 1- Component 1 Name

Storage Tank Source Inlet Node, !- Component 1 Inlet Node Name
Storage Tank Source Outlet Node, !- Component 1 Outlet Node Name
PASSIVE; 1- Component 1 Branch Control Type
Branch,
Storage Tank Source Outlet Branch, !- Name
0, I- Maximum Flow Rate {m3/s}
Pipe:Adiabatic, I- Component 1 Object Type
Storage Tank Source Outlet Pipe, !- Component 1 Name
Storage Tank Source Water Heater-Pipe Node, !- Component 1 Inlet Node Name
Storage Tank Source Loop Outlet Node, !- Component 1 Outlet Node Name
PASSIVE; I- Component 1 Branch Control Type
Branch,

Collector Inlet Branch, !- Name
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0, I- Maximum Flow Rate {m3/s}
Pipe:Adiabatic, I- Component 1 Object Type

Collector Inlet Pipe, !- Component 1 Name

Collector Loop Inlet Node, !- Component 1 Inlet Node Name

Collector Pipe-Collector Node, !- Component 1 Outlet Node Name

PASSIVE; 1- Component 1 Branch Control Type
Branch,

Collector 1 Branch, !- Name

0, I- Maximum Flow Rate {m3/s}

SolarCollector:FlatPlate:PhotovoltaicThermal, !- Component 1 Object Type
Collector 1, I- Component 1 Name
Collector 1 Inlet Node, !- Component 1 Inlet Node Name

Collector 1 Outlet Node, !- Component 1 Outlet Node Name

ACTIVE; 1- Component 1 Branch Control Type
Branch,

Collector 2 Branch, - Name

0, I- Maximum Flow Rate {m3/s}

SolarCollector:FlatPlate:PhotovoltaicThermal, !- Component 1 Object Type
Collector 2, I- Component 1 Name
Collector 2 Inlet Node, !- Component 1 Inlet Node Name

Collector 2 Outlet Node, !- Component 1 Outlet Node Name

ACTIVE; 1- Component 1 Branch Control Type
Branch,

Collector 3 Branch, !- Name

0, I- Maximum Flow Rate {m3/s}

SolarCollector:FlatPlate:PhotovoltaicThermal, !- Component 1 Object Type
Collector 3, 1- Component 1 Name

Collector 3 Inlet Node, !- Component 1 Inlet Node Name

Collector 3 Outlet Node, !- Component 1 Outlet Node Name

ACTIVE; I- Component 1 Branch Control Type
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Branch,
Collector 4 Branch, - Name
0, I- Maximum Flow Rate {m3/s}

SolarCollector:FlatPlate:PhotovoltaicThermal, !- Component 1 Object Type
Collector 4, I- Component 1 Name
Collector 4 Inlet Node, !- Component 1 Inlet Node Name
Collector 4 Outlet Node, !- Component 1 Outlet Node Name
ACTIVE; 1- Component 1 Branch Control Type
Branch,
Collector Outlet Branch, !- Name
0, I- Maximum Flow Rate {m3/s}
Pipe:Adiabatic, I- Component 1 Object Type
Collector Outlet Pipe, !- Component 1 Name
Collector Collector-Pipe Node, !- Component 1 Inlet Node Name
Collector Loop Outlet Node, !- Component 1 Outlet Node Name
PASSIVE; 1- Component 1 Branch Control Type
- =========== ALL OBJECTS IN CLASS: BRANCHLIST ===========
BranchList,
Storage Tank Use Branches, !- Name
Storage Tank Use Inlet Branch, !- Branch 1 Name
Storage Tank Use Branch, !- Branch 2 Name
Storage Tank Tempering Branch, !- Branch 3 Name

Storage Tank Use Outlet Branch; !- Branch 4 Name

BranchList,
Demand Branches, I- Name
Demand Inlet Branch, !- Branch 1 Name

Domestic Hot Water Branch, !- Branch 2 Name
Demand Outlet Branch; !- Branch 3 Name
BranchList,

Storage Tank Source Branches, !- Name
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Storage Tank Source Inlet Branch, !- Branch 1 Name

Storage Tank Source Branch, !- Branch 2 Name

Storage Tank Source Outlet Branch; !- Branch 3 Name
BranchList,

Collector Branches,  I- Name

Collector Inlet Branch, !- Branch 1 Name

Collector 1 Branch,  !- Branch 2 Name
Collector 2 Branch,  !- Branch 3 Name
Collector 3 Branch,  !- Branch 4 Name
Collector 4 Branch,  !- Branch 5 Name

Collector Outlet Branch; !- Branch 6 Name
I- =========== ALL OBJECTS IN CLASS: CONNECTOR:SPLITTER ===========
Connector:Splitter,

Storage Tank Use Splitter, !- Name

Storage Tank Use Inlet Branch, !- Inlet Branch Name

Storage Tank Use Branch, !- Outlet Branch 1 Name

Storage Tank Tempering Branch; !- Outlet Branch 2 Name
Connector:Splitter,

Demand Splitter, I- Name

Demand Inlet Branch, !- Inlet Branch Name

Domestic Hot Water Branch; !- Outlet Branch 1 Name
Connector:Splitter,

Storage Tank Source Splitter, !- Name

Storage Tank Source Inlet Branch, !- Inlet Branch Name

Storage Tank Source Branch; !- Outlet Branch 1 Name
Connector:Splitter,

Collector Splitter, - Name

Collector Inlet Branch, !- Inlet Branch Name

Collector 1 Branch, !- Outlet Branch 1 Name

Collector 2 Branch, !~ Outlet Branch 2 Name
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Collector 3 Branch,  I- Outlet Branch 3 Name

Collector 4 Branch;  !- Outlet Branch 4 Name
- =========== ALL OBJECTS IN CLASS: CONNECTOR:MIXER ===========
Connector:Mixer,

Storage Tank Use Mixer, !- Name

Storage Tank Use Outlet Branch, !- Outlet Branch Name

Storage Tank Use Branch, !- Inlet Branch 1 Name

Storage Tank Tempering Branch; !- Inlet Branch 2 Name
Connector:Mixer,

Demand Mixer, 1- Name

Demand Outlet Branch, !- Outlet Branch Name

Domestic Hot Water Branch; !- Inlet Branch 1 Name
Connector:Mixer,

Storage Tank Source Mixer, !- Name

Storage Tank Source Outlet Branch, !- Outlet Branch Name

Storage Tank Source Branch; !- Inlet Branch 1 Name
Connector:Mixer,

Collector Mixer, I- Name

Collector Outlet Branch, !- Outlet Branch Name

Collector 1 Branch,  !- Inlet Branch 1 Name
Collector 2 Branch, !- Inlet Branch 2 Name
Collector 3 Branch,  !-Inlet Branch 3 Name
Collector 4 Branch;  !- Inlet Branch 4 Name

- =========== ALL OBJECTS IN CLASS: CONNECTORLIST ===========
ConnectorlList,

Storage Tank Use Connectors, !- Name

Connector:Splitter,  I- Connector 1 Object Type

Storage Tank Use Splitter, - Connector 1 Name

Connector:Mixer, I- Connector 2 Object Type

Storage Tank Use Mixer; !- Connector 2 Name
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Demand Connectors, I- Name
Connector:Splitter,  !- Connector 1 Object Type
Demand Splitter, I- Connector 1 Name
Connector:Mixer, I- Connector 2 Object Type
Demand Mixer; 1- Connector 2 Name

ConnectorList,
Storage Tank Source Connectors, !- Name
Connector:Splitter,  !- Connector 1 Object Type
Storage Tank Source Splitter, !- Connector 1 Name
Connector:Mixer, I- Connector 2 Object Type
Storage Tank Source Mixer; !- Connector 2 Name
ConnectorList,

Collector Connectors, !- Name

Connector:Splitter,  !- Connector 1 Object Type
Collector Splitter,  I- Connector 1 Name
Connector:Mixer, I- Connector 2 Object Type
Collector Mixer; 1- Connector 2 Name

NodeList,
DHW Loop Setpoint Node List, !- Name
Instantaneous Water Heater Outlet Node, !- Node 1 Name
Instantaneous Water Heater Inlet Node; !- Node 2 Name
NodeList,
Collector Loop Setpoint Node List, !- Name

Storage Tank Source Loop Outlet Node; !- Node 1 Name

Pump:VariableSpeed,
DHW Loop Pump, I- Name

Storage Tank Use Loop Inlet Node, !- Inlet Node Name

Inyaiog Kddikog
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DHW Use Side Pump Outlet,!- Outlet Node Name

AUTOSIZE, I- Rated Flow Rate {m3/s}

300000, I- Rated Pump Head {Pa}

AUTOSIZE, 1- Rated Power Consumption {W}

0.87, 1- Motor Efficiency

0.0, I- Fraction of Motor Inefficiencies to Fluid Stream
0, 1- Coefficient 1 of the Part Load Performance Curve
1, 1- Coefficient 2 of the Part Load Performance Curve
0, 1- Coefficient 3 of the Part Load Performance Curve
0, 1- Coefficient 4 of the Part Load Performance Curve
0, I- Minimum Flow Rate {m3/s}

INTERMITTENT, I- Pump Control Type

Pump:VariableSpeed,
Collector Loop Pump, !- Name
Storage Tank Source Loop Inlet Node, !- Inlet Node Name

Storage Tank Source Pump-Water Heater Node, !- Outlet Node Name

AUTOSIZE, I- Rated Flow Rate {m3/s}

300000, 1- Rated Pump Head {Pa}

AUTOSIZE, 1- Rated Power Consumption {W}

0.87, I- Motor Efficiency

0.0, I- Fraction of Motor Inefficiencies to Fluid Stream
0, I- Coefficient 1 of the Part Load Performance Curve
1, I- Coefficient 2 of the Part Load Performance Curve
0, I- Coefficient 3 of the Part Load Performance Curve
0, I- Coefficient 4 of the Part Load Performance Curve
0.0, I- Minimum Flow Rate {m3/s}

INTERMITTENT, 1- Pump Control Type

- =========== ALL OBJECTS IN CLASS: TEMPERINGVALVE ===========
TemperingValve,

DHW Anti-Scald Diverter, !- Name
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DHW Anti-Scald Inlet Node, !- Inlet Node Name

DHW Anti-Scald Outlet Node, !- Outlet Node Name

Storage Tank Use Outlet Node, !- Stream 2 Source Node Name

Instantaneous Water Heater Outlet Node, !- Temperature Setpoint Node Name
DHW Use Side Pump Outlet;!- Pump Outlet Node Name

- =========== ALL OBJECTS IN CLASS:
SOLARCOLLECTOR:FLATPLATE:PHOTOVOLTAICTHERMAL ===========

SolarCollector:FlatPlate:PhotovoltaicThermal,
Collector 1, I- Name
Collector Surface 1, !- Surface Name
20percentEffPVVhalfArea, !- Photovoltaic-Thermal Model Performance Name
Collector 1 PV, 1- Photovoltaic Name
Water, I- Thermal Working Fluid Type
Collector 1 Inlet Node, !- Water Inlet Node Name
Collector 1 Outlet Node, !- Water Outlet Node Name
, I- Air Inlet Node Name
, I- Air Outlet Node Name
0.00001; I- Design Flow Rate {m3/s}
SolarCollector:FlatPlate:PhotovoltaicThermal,
Collector 2, I- Name
Collector Surface 2, !- Surface Name
20percentEffPVhalfArea, !- Photovoltaic-Thermal Model Performance Name
Collector 2 PV, I- Photovoltaic Name
Water, I- Thermal Working Fluid Type
Collector 2 Inlet Node, !- Water Inlet Node Name
Collector 2 Outlet Node, !- Water Outlet Node Name
, I- Air Inlet Node Name
, I- Air Outlet Node Name
0.00001; I- Design Flow Rate {m3/s}

SolarCollector:FlatPlate:PhotovoltaicThermal,
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Collector 3, 1- Name

Collector Surface 3, !- Surface Name

20percentEffPVhalfArea, !- Photovoltaic-Thermal Model Performance Name

Collector 3 PV, I- Photovoltaic Name

Water, I- Thermal Working Fluid Type

Collector 3 Inlet Node, !- Water Inlet Node Name

Collector 3 Outlet Node, !- Water Outlet Node Name

, I- Air Inlet Node Name

, I- Air Outlet Node Name

0.00001; I- Design Flow Rate {m3/s}
SolarCollector:FlatPlate:PhotovoltaicThermal,

Collector 4, I- Name

Collector Surface 4, !- Surface Name

20percentEffPVhalfArea, !- Photovoltaic-Thermal Model Performance Name

Collector 4 PV, 1- Photovoltaic Name

Water, I- Thermal Working Fluid Type

Collector 4 Inlet Node, !- Water Inlet Node Name

Collector 4 Outlet Node, !- Water Outlet Node Name

, I- Air Inlet Node Name

, I- Air Outlet Node Name

0.00001; I- Design Flow Rate {m3/s}

- =========== ALL OBJECTS IN CLASS:
SOLARCOLLECTORPERFORMANCE:PHOTOVOLTAICTHERMAL:SIMPLE ===========

SolarCollectorPerformance:PhotovoltaicThermal:Simple,

20percentEffPVVhalfArea, !- Name

0.28, I- Fraction of Surface Area with Active Thermal Collector {dimensionless}
Fixed, I- Thermal Conversion Efficiency Input Mode Type
0.32, 1- Value for Thermal Conversion Efficiency if Fixed

, I- Thermal Conversion Efficiency Schedule Name

0.84; I- Front Surface Emittance
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I- =========== ALL OBJECTS IN CLASS: WATERHEATER:MIXED ===========
WaterHeater:Mixed,

Instantaneous Water Heater, !- Name

0.00568, I- Tank Volume {m3}

Hot Water Setpoint Temp Schedule, !- Setpoint Temperature Schedule Name

, I- Deadband Temperature Difference {deltaC}

82.2222, I- Maximum Temperature Limit {C}
MODULATE, 1- Heater Control Type
80000, I- Heater Maximum Capacity {W?}

, I- Heater Minimum Capacity {W}

, I- Heater Ignition Minimum Flow Rate {m3/s}

, I- Heater Ignition Delay {s}

ELECTRICITY, I- Heater Fuel Type

0.90, 1- Heater Thermal Efficiency

, I- Part Load Factor Curve Name

, 1- Off Cycle Parasitic Fuel Consumption Rate {W}
, 1- Off Cycle Parasitic Fuel Type

, 1- Off Cycle Parasitic Heat Fraction to Tank

, 1- On Cycle Parasitic Fuel Consumption Rate {W}
, 1- On Cycle Parasitic Fuel Type

: 1- On Cycle Parasitic Heat Fraction to Tank
SCHEDULE, I- Ambient Temperature Indicator
Ambient Temp Schedule, !- Ambient Temperature Schedule Name
, 1- Ambient Temperature Zone Name

, 1- Ambient Temperature Outdoor Air Node Name

1.0, 1- Off Cycle Loss Coefficient to Ambient Temperature {W/K}
1, I- Off Cycle Loss Fraction to Zone
1.0, 1- On Cycle Loss Coefficient to Ambient Temperature {W/K}
1, I- On Cycle Loss Fraction to Zone

: I- Peak Use Flow Rate {m3/s}
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, I- Use Flow Rate Fraction Schedule Name

, I- Cold Water Supply Temperature Schedule Name

Instantaneous Water Heater Inlet Node, !- Use Side Inlet Node Name

Instantaneous Water Heater Outlet Node, !- Use Side Outlet Node Name

1.0, I- Use Side Effectiveness

, I- Source Side Inlet Node Name

, I- Source Side Outlet Node Name

, I- Source Side Effectiveness

autosize; 1- Use Side Design Flow Rate {m3/s}
WaterHeater:Mixed,

Storage Tank, 1- Name

1.5, I- Tank Volume {m3}

Hot Water Setpoint Temp Schedule, !- Setpoint Temperature Schedule Name

5.0, I- Deadband Temperature Difference {deltaC}
82.2222, 1- Maximum Temperature Limit {C}
CYCLE, 1- Heater Control Type

0.0, I- Heater Maximum Capacity {W}

, I- Heater Minimum Capacity {W}

, I- Heater Ignition Minimum Flow Rate {m3/s}

, I- Heater Ignition Delay {s}

ELECTRICITY, 1- Heater Fuel Type

0.90, 1- Heater Thermal Efficiency

, I- Part Load Factor Curve Name

, 1- Off Cycle Parasitic Fuel Consumption Rate {W}
, 1- Off Cycle Parasitic Fuel Type

, 1- Off Cycle Parasitic Heat Fraction to Tank

, 1- On Cycle Parasitic Fuel Consumption Rate {W}
: 1- On Cycle Parasitic Fuel Type

, 1- On Cycle Parasitic Heat Fraction to Tank

SCHEDULE, I- Ambient Temperature Indicator
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Ambient Temp Schedule, !- Ambient Temperature Schedule Name

, I- Ambient Temperature Zone Name

, I- Ambient Temperature Outdoor Air Node Name

5.0, I- Off Cycle Loss Coefficient to Ambient Temperature {W/K}
, I- Off Cycle Loss Fraction to Zone

5.0, I- On Cycle Loss Coefficient to Ambient Temperature {W/K}
, I- On Cycle Loss Fraction to Zone

, I- Peak Use Flow Rate {m3/s}

, I- Use Flow Rate Fraction Schedule Name

, I- Cold Water Supply Temperature Schedule Name

Storage Tank Use Inlet Node, !- Use Side Inlet Node Name

Storage Tank Use Outlet Node, !- Use Side Outlet Node Name

1.0, I- Use Side Effectiveness

Storage Tank Source Inlet Node, !- Source Side Inlet Node Name

Storage Tank Source Outlet Node, !- Source Side Outlet Node Name

1.0, I- Source Side Effectiveness
autosize, I- Use Side Design Flow Rate {m3/s}
autosize; 1- Source Side Design Flow Rate {m3/s}

PlantLoop,
DHW Loop, I- Name
WATER, I- Fluid Type
DHW Loop Operation, !- Plant Equipment Operation Scheme Name

Instantaneous Water Heater Outlet Node, !- Loop Temperature Setpoint Node Name

100, I- Maximum Loop Temperature {C}

3, I- Minimum Loop Temperature {C}
AUTOSIZE, I- Maximum Loop Flow Rate {m3/s}
0, I- Minimum Loop Flow Rate {m3/s}
autocalculate, I- Plant Loop Volume {m3}

Storage Tank Use Loop Inlet Node, !- Plant Side Inlet Node Name
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Instantaneous Water Heater Outlet Node, !- Plant Side Outlet Node Name
Storage Tank Use Branches, !- Plant Side Branch List Name

Storage Tank Use Connectors, !- Plant Side Connector List Name

Demand Inlet Node, I- Demand Side Inlet Node Name
Demand Outlet Node, !- Demand Side Outlet Node Name
Demand Branches, I- Demand Side Branch List Name
Demand Connectors, I- Demand Side Connector List Name
OPTIMAL; I- Load Distribution Scheme

PlantLoop,
Collector Loop, 1- Name
WATER, I- Fluid Type

Collector Loop Operation,!- Plant Equipment Operation Scheme Name

Storage Tank Source Loop Outlet Node, !- Loop Temperature Setpoint Node Name

100, 1- Maximum Loop Temperature {C}

3, I- Minimum Loop Temperature {C}
AUTOSIZE, I- Maximum Loop Flow Rate {m3/s}
0.0, I- Minimum Loop Flow Rate {m3/s}
autocalculate, 1- Plant Loop Volume {m3}

Storage Tank Source Loop Inlet Node, !- Plant Side Inlet Node Name

Storage Tank Source Loop Outlet Node, !- Plant Side Outlet Node Name

Storage Tank Source Branches, !- Plant Side Branch List Name

Storage Tank Source Connectors, !- Plant Side Connector List Name

Collector Loop Inlet Node, !- Demand Side Inlet Node Name

Collector Loop Outlet Node, !- Demand Side Outlet Node Name

Collector Branches, !- Demand Side Branch List Name

Collector Connectors, !- Demand Side Connector List Name

OPTIMAL, I- Load Distribution Scheme

Collector Loop Availability Manager List; !- Availability Manager List Name
I- =========== ALL OBJECTS IN CLASS: PIPE:ADIABATIC ===========

Pipe:Adiabatic,
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Demand Inlet Pipe, 1- Name

Demand Inlet Node, I- Inlet Node Name

Demand Pipe-DHW Node; !- Outlet Node Name
Pipe:Adiabatic,

Demand Outlet Pipe, - Name

Demand DHW-Pipe Node, !- Inlet Node Name

Demand Outlet Node;  !- Outlet Node Name
Pipe:Adiabatic,

Storage Tank Source Outlet Pipe, !- Name

Storage Tank Source Water Heater-Pipe Node, !- Inlet Node Name

Storage Tank Source Loop Outlet Node; !- Outlet Node Name
Pipe:Adiabatic,

Collector Inlet Pipe, !- Name

Collector Loop Inlet Node, !- Inlet Node Name

Collector Pipe-Collector Node; !- Outlet Node Name
Pipe:Adiabatic,

Collector Outlet Pipe, !- Name

Collector Collector-Pipe Node, !- Inlet Node Name

Collector Loop Outlet Node; !- Outlet Node Name

PlantEquipmentList,
DHW Plant Equipment, !- Name
TemperingValve, 1- Equipment 1 Object Type

DHW Anti-Scald Diverter, !I- Equipment 1 Name

WaterHeater:Mixed, I- Equipment 2 Object Type
Storage Tank, 1- Equipment 2 Name
WaterHeater:Mixed, I- Equipment 3 Object Type

Instantaneous Water Heater; !- Equipment 3 Name
PlantEquipmentList,

Collector Plant Equipment, !- Name

Inyaiog Kddikog
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WaterHeater:Mixed, I- Equipment 1 Object Type

Storage Tank; I- Equipment 1 Name

PlantEquipmentOperation:HeatingLoad,

DHW Control Scheme,  !- Name

0, I- Load Range 1 Lower Limit {W}

10000000, I- Load Range 1 Upper Limit {W}

DHW Plant Equipment; !- Priority Control 1 Equipment List Name
PlantEquipmentOperation:HeatingLoad,

Collector Control Scheme,!- Name

0, I- Load Range 1 Lower Limit {W}

10000000, I- Load Range 1 Upper Limit {W}

Collector Plant Equipment; !- Priority Control 1 Equipment List Name

- =========== ALL OBJECTS IN CLASS: PLANTEQUIPMENTOPERATIONSCHEMES

PlantEquipmentOperationSchemes,
DHW Loop Operation,  !- Name
PlantEquipmentOperation:HeatingLoad, !- Control Scheme 1 Object Type
DHW Control Scheme, - Control Scheme 1 Name
AlwaysOnSchedule; I- Control Scheme 1 Schedule Name
PlantEquipmentOperationSchemes,
Collector Loop Operation,!- Name
PlantEquipmentOperation:HeatingLoad, !- Control Scheme 1 Object Type
Collector Control Scheme,!- Control Scheme 1 Name

AlwaysOnSchedule; I- Control Scheme 1 Schedule Name

AvailabilityManager:Differential Thermostat,
Differential Thermostat Availability Manager, !- Name

Collector 1 Qutlet Node, !- Hot Node Name
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Storage Tank Source Outlet Node, !- Cold Node Name
10.0, I- Temperature Difference On Limit {deltaC}

2.0; I- Temperature Difference Off Limit {deltaC}

AvailabilityManager:HighTemperature TurnOff,
High Temperature Turn Off Availability Manager, !- Name
Storage Tank Use Outlet Node, !- Sensor Node Name

60.0; I- Temperature {C}

AvailabilityManager:LowTemperatureTurnOn,
Low Temperature Turn On Availability Manager, !- Name
Collector 1 Outlet Node, !- Sensor Node Name
0.0; I- Temperature {C}

- =========== ALL OBJECTS IN CLASS: AVAILABILITYMANAGERASSIGNMENTLIST

AvailabilityManagerAssignmentL.ist,
Collector Loop Availability Manager List, !- Name
AvailabilityManager:HighTemperatureTurnOff, !- Availability Manager 1 Object Type
High Temperature Turn Off Availability Manager, !- Availability Manager 1 Name
AvailabilityManager:LowTemperatureTurnOn, !- Availability Manager 2 Object Type
Low Temperature Turn On Availability Manager, !- Availability Manager 2 Name
AvailabilityManager:Differential Thermostat, !- Availability Manager 3 Object Type
Differential Thermostat Availability Manager; !- Availability Manager 3 Name

- =========== ALL OBJECTS IN CLASS: SETPOINTMANAGER:SCHEDULED

SetpointManager:Scheduled,
DHW Loop Setpoint Manager, !- Name
Temperature, I- Control Variable
Hot Water Setpoint Temp Schedule, !- Schedule Name

DHW Loop Setpoint Node List; !- Setpoint Node or NodeList Name
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SetpointManager:Scheduled,

Collector Loop Setpoint Manager, !- Name

Temperature, 1- Control Variable

Loop Temperature Schedule, !- Schedule Name

Collector Loop Setpoint Node List; !- Setpoint Node or NodeList Name
- =========== ALL OBJECTS IN CLASS: GENERATOR:PHOTOVOLTAIC ===========
Generator:Photovoltaic,

Collector 1 PV, 1- Name

Collector Surface 1, !- Surface Name

PhotovoltaicPerformance:Simple, !- Photovoltaic Performance Object Type

10percentEffPVhalfArea, !- Module Performance Name

PhotovoltaicThermalSolarCollector, !- Heat Transfer Integration Mode

1.0, I- Number of Modules in Parallel {dimensionless}

1.0; I- Number of Modules in Series {dimensionless}
Generator:Photovoltaic,

Collector 2 PV, I- Name

Collector Surface 2, !- Surface Name

PhotovoltaicPerformance:Simple, !- Photovoltaic Performance Object Type

10percentEffPVhalfArea, !- Module Performance Name

PhotovoltaicThermalSolarCollector, !- Heat Transfer Integration Mode

1.0, I- Number of Modules in Parallel {dimensionless}

1.0; 1- Number of Modules in Series {dimensionless}
Generator:Photovoltaic,

Collector 3 PV, 1- Name

Collector Surface 3, !- Surface Name

PhotovoltaicPerformance:Simple, !- Photovoltaic Performance Object Type

10percentEffPVhalfArea, !- Module Performance Name

PhotovoltaicThermalSolarCollector, !- Heat Transfer Integration Mode

1.0, I- Number of Modules in Parallel {dimensionless}

1.0; 1- Number of Modules in Series {dimensionless}
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Generator:Photovoltaic,

Collector 4 PV, 1- Name

Collector Surface 4, !- Surface Name

PhotovoltaicPerformance:Simple, !- Photovoltaic Performance Object Type
10percentEffPVhalfArea, !- Module Performance Name
PhotovoltaicThermalSolarCollector, !- Heat Transfer Integration Mode

1.0, I- Number of Modules in Parallel {dimensionless}

1.0; I- Number of Modules in Series {dimensionless}

PhotovoltaicPerformance:Simple,

10percentEffPVhalfArea, !- Name

0.72, I- Fraction of Surface Area with Active Solar Cells {dimensionless}
Fixed, I- Conversion Efficiency Input Mode
0.16; 1- Value for Cell Efficiency if Fixed

=========== ALL OBJECTS IN CLASS: ELECTRICLOADCENTER:GENERATORS

ElectricLoadCenter:Generators,

Generator List, I- Name

Collector 1 PV, I- Generator 1 Name

Generator:Photovoltaic, !- Generator 1 Object Type

320, I- Generator 1 Rated Electric Power Output
AlwaysOnSchedule, I- Generator 1 Availability Schedule Name

, I- Generator 1 Rated Thermal to Electrical Power Ratio
Collector 2 PV, I- Generator 2 Name

Generator:Photovoltaic, !- Generator 2 Object Type

320, I- Generator 2 Rated Electric Power Output
AlwaysOnSchedule, I- Generator 2 Availability Schedule Name

, I- Generator 2 Rated Thermal to Electrical Power Ratio
Collector 3 PV, I- Generator 3 Name

Generator:Photovoltaic, !- Generator 3 Object Type
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320, I- Generator 3 Rated Electric Power Output
AlwaysOnSchedule, I- Generator 3 Availability Schedule Name

, I- Generator 3 Rated Thermal to Electrical Power Ratio
Collector 4 PV, I- Generator 4 Name

Generator:Photovoltaic, !- Generator 4 Object Type

320, I- Generator 4 Rated Electric Power Output
AlwaysOnSchedule,; I- Generator 4 Availability Schedule Name

l- =========== ALL OBJECTS IN CLASS:
ELECTRICLOADCENTER:INVERTER:LOOKUPTABLE ===========

ElectricLoadCenter:Inverter:LookUpTable,

PV Inverter, I- Name

AlwaysOnSchedule, I- Availability Schedule Name

) I- Zone Name

0.25, I- Radiative Fraction

14000, I- Rated Maximum Continuous Output Power {W}
200.0, I- Night Tare Loss Power {W}

368, 1- Nominal Voltage Input {V}

0.839, I- Efficiency at 10% Power and Nominal Voltage
0.897, I- Efficiency at 20% Power and Nominal Voltage
0.916, I- Efficiency at 30% Power and Nominal Voltage
0.931, I- Efficiency at 50% Power and Nominal Voltage
0.934, I- Efficiency at 75% Power and Nominal Voltage
0.930; I- Efficiency at 100% Power and Nominal Voltage

- =========== ALL OBJECTS IN CLASS: ELECTRICLOADCENTER:STORAGE:SIMPLE

ElectricLoadCenter:Storage:Simple,

Battery, I- Name

AlwaysOnSchedule, I- Availability Schedule Name

, I- Zone Name

0.2, I- Radiative Fraction for Zone Heat Gains
0.7, I- Nominal Energetic Efficiency for Charging
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0.7, I- Nominal Discharging Energetic Efficiency
2.0E11, I- Maximum Storage Capacity {J}

50000, I- Maximum Power for Discharging {W}
25000, I- Maximum Power for Charging {W}
7.1E10; I- Initial State of Charge {J}

ElectricLoadCenter:Distribution,

PV Array Load Center, !- Name

Generator List, I- Generator List Name
TrackElectrical, 1- Generator Operation Scheme Type
0, 1- Demand Limit Scheme Purchased Electric Demand Limit {W}

I- Track Schedule Name Scheme Schedule Name
, I- Track Meter Scheme Meter Name
DirectCurrentWithInverterDCStorage, !- Electrical Buss Type

PV Inverter, I- Inverter Object Name

Battery; I- Electrical Storage Object Name

WaterUse:Equipment,

Sinks, I- Name

Sinks, I- End-Use Subcategory

0.000189, I- Peak Flow Rate {m3/s}

Sinks, I- Flow Rate Fraction Schedule Name

Sinks and Showers Temp Schedule; !- Target Temperature Schedule Name

WaterUse:Equipment,

Showers, I- Name

Showers, I- End-Use Subcategory

0.000189, 1- Peak Flow Rate {m3/s}

Showvers, I- Flow Rate Fraction Schedule Name

Sinks and Showers Temp Schedule; !- Target Temperature Schedule Name
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WaterUse:Equipment,

Clotheswasher, I- Name

Clotheswasher, I- End-Use Subcategory

0.000063, I- Peak Flow Rate {m3/s}
Clotheswasher, I- Flow Rate Fraction Schedule Name

Washers Temp Schedule; !- Target Temperature Schedule Name

WaterUse:Equipment,

Dishwasher, 1- Name

Dishwasher, 1- End-Use Subcategory

0.000126, I- Peak Flow Rate {m3/s}

Dishwasher, I- Flow Rate Fraction Schedule Name

Washers Temp Schedule; !- Target Temperature Schedule Name

WaterUse:Connections,

Domestic Hot Water,  I- Name

Domestic Hot Water Inlet Node, !- Inlet Node Name

Domestic Hot Water Outlet Node, !- Outlet Node Name

, I- Supply Water Storage Tank Name

, I- Reclamation Water Storage Tank Name

, 1- Hot Water Supply Temperature Schedule Name
, I- Cold Water Supply Temperature Schedule Name
NONE, 1- Drain Water Heat Exchanger Type

, 1- Drain Water Heat Exchanger Destination

: I- Drain Water Heat Exchanger U-Factor Times Area {W/K}

Sinks, I- Water Use Equipment 1 Name
Showers, I- Water Use Equipment 2 Name
Clotheswasher, 1- Water Use Equipment 3 Name
Dishwasher; 1- Water Use Equipment 4 Name

Output:Reports,VariableDictionary;
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Output:Reports,Surfaces,DXF;

Output: Table:SummaryReports,

AllSummary; 1- Report 1 Name

OutputControl: Table:Style,

HTML,; 1- Column Separator
- =========== ALL OBJECTS IN CLASS: OUTPUT:VARIABLE ===========
Output:Variable,*,Generator Thermal Energy Produced ,Monthly;

Output:Variable,*,PV Generator DC Energy ,Monthly;

Output:Diagnostics,

DisplayAllWarnings, !-Key1

DisplayAdvancedReportVariables; !- Key 2

Output:DebuggingData,1;
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