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© Anuntplog Berdong

H &ykpron ¢ petamtuyiokng epyaciog amd 1o Tunua Mnyovordymv Mnyavikdv Tng
IMoivteyvikng Zyoing tov Iovemomuiov OeccoMag dev VITOIMADVEL 0TOO0YN TOV
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EykpiOnke andé ta Méin tng Tpipuerovg EEetaoctikig Emtpomig:

Ipdrtoc E&etaotg Avdpitcog Nikdraog, Avaminpotg Kabnynmc.
(EmPrénmv)

Agbtepog E€etaotg  Zrapdtng Avaotdoiog, Avaminpotc Kabnyntg

Tpitoc E&etaotg Towxdapog Havayiotng, Kabnyng.

Evyaprotieg

H mopovca petamtuyloxn epyoacio oev Oa nTav duvotd vo vAomomOel ywpic tnv
ToALTIUN PonBela OpIGUEVOV avOpPOTOY TOVE omoiovg ko Ba NBeA v, EVYUPIOTNOW®

dnpocimg.

Korapyag 0o beha va guyoptotion Tov baebOLVo KoBnynT TG LETARTUYIOKNG OV
gpyaciag K. Avopitco N1KOANO , ylo TNV EUTIGTOGUVI TOV HOL €0€1EE ovaBETOVTOG

LOL TNV POV EPYAcio KaBmG Kol Y10 TNV EXIGTNLOVIKT ETONTEIN TOV.

Oepuéc evyaplotieg ogeihm emiong ota drtopo ¢ O10iknong tov EBvicod
ABAntikov Kévipov Anuov BOrov yioo TV avidlotedr] TpocQopa TOV YVAOGEDY TOVG
KOl TOV TOAUTIUO ¥POVO TOL UOL O1E0ec0V MOTE VO OMOKTNG® TIG KOUTOAANAEG

TANPOPOPIEC AMAPOITNTES Y1 TN SIEKTEPUIMGT TNG TAPOVGUC UEAETNG .

Az T faOn TG Yuyng Hov, Ba NBera Vo ELYOPIGTHOM TNV OIKOYEVELDL OV TTOL
NTav ThvTo opmYOS Kol GUUTOPAGTATC TOV TPOSTAOEIDY OV Kol GAOLS TOVS (PIAOVG

LOV Y10 TNV YLYOAOYIKT VTOSTNPIEN KO TNV VITOUOVI TOVG,.
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MEAETH TOY XYXTHMATOXZ OEPMANXHY TOY ANOIKTOY
KAI KAEIXTOY KOAYMBHTHPIOY TOY AHMOY BOAOY.
E®PAPMOI'H KAI OIKONOMIKH ANAAYXH XYXTHMATOX
I'EQOEPMIKHX ANTAIAY. OEPMOTHTAZX.

AHMHTPIOX BEATAAHX

Movemotuo Occcariag, Tunuo Mnyovordymy Mnyovikayv, 2012

Emprénov Kadnynmg: Nikoraog Avopitcog , Avoaminpmtng kanyntg , Tunuatog

Mnyavordywv Mnyavikodv [averiotnuiov @eccoiog.

Hepiinyn

H mapodoo petamtuylok epyacio emkevipdveTol oty ovémtuén kol tnv
TPOTUCT]  EVOAMIKTIKOV ETAOYDV Y10 TNV  €EOIKOVOUNGT] OTNV  KATAVAAWDGT
Bépavong Tmv Kohvupntikav oeéapevav Tov KoAvupnmpiov tov Afjuov Béiov kot
Katé cuvénelo v eéokovouneon ypnudtev. O otodyog g ueAétng etvor n kotd to
duvatoév cvuPorr ¢ oy apocmdOeia vrootPIéng ¢ Pidoung Asttovpyiag Tov

KoAvppMTpiov.

H petomruylokn epyacia yopiletar oe tpelg evdémreg mov katoiapupdvovy to

KepdAona 2 - 5, avtiotoly . ZuyKeKPIUEVA:

310 KeQAAO 2 apyKd yiveTarl po chvToun 16Topikn avadpour tov Efvikol
ABMnTikov  kévtpov Tov Anuov Boiov. I ocuvvégeln  mapovcidlovial ot
EYKATOOGTAGEL TOL OVOIKTOU Kt KAEIGTOL KoAvuPnmpiov 'Ererta vmoroyileton m
amorTovpEevn Bepuikn 1oy0¢ Yo T Oépuavon Kabe kolvuPntikng deCapevig 1060 i
Vv e€nTePIKn GGO KAl Y10, TIG EGMTEPIKEG. AVOADETOL TO 16YVLOV cLUPaTIKG cHGTNUA

BEPLLOVOTC KO TAPOVGIALETAL TO UNYOVOSTAGLO TOL KABe koAU INpiov EexmploTd.
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IMpotetvovion  evarhoktikol tpdmor  e€okovounong evépyelng, Ommg  ypnom

KOAVDUUOTOC Toivag, vToAoyilovtag To Beppukd kEpon.

210 ke@AAo 3 TapovctdleTal 1) Ye®OEPUIKN EVEPYELD KUt Ol YpNGELS TG afaboic
kal Pabetdg yewbBepuiog. AvaAvovial ot TOHTOL Kol 1) AEITOLPYIL, TV YEMOEPUIKOV

EVOALIKTOV KOl TOV avTAMbV Bepudtnrog.

270 KeEPAANL0 4 YIVETOL L TPOGEYYIGTIKY UEAETT) TNG EQUPUOYNG EVOC GLUGTNUOTOC
YeWOBeEPUIKNG avTAlaG BepudtTTag 61O KOALUPNTAPLO. ATOTURMOVETAL Hio TOOVH
tomobétnon  ywpotallkd Kol avOAVOVIOL EKTEVAS T  YOPUKTNPIOTIKG TOL
YEWGVAAEKTT), Ol TPOOLNYPAPES TV VAKOV Kol ol amopaitnteg epyocies. Emiong
mpoteiveton pio avtiia OepuoTnToC KOV Vo 6TNpiEel To GVGTNUA Kot Topovstdlovtal

TO, TEYVIKE YOUPAKTNPICTIKA TNG.

270 KeQPAANIO 5 TPOYUATOTOIEITOL OIKOVOUIKT avAALGT TepAapufivovtog 1060 Ta
Aerwovpykd €€oda oo katl ta. €€oda eykatdotacng. Méca amd GUYKplon HE TO
VILAPYOV cLUPaTIKG cHGTNUO BEPUAVOTC TPOKVTTOLV T, £T1 ATOCPECTC Kot XPTCUOL

GLUTEPAOUATAL.

Ta teAKd CLUUTEPACUATO TNG UETOMTUYIOKNG EPYOCING Kol KATELOOVGEIS Y1a

TEPUITEP® E£PELVA, TOPOVSIALOVTAL GTO KEPAAOLO O.
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Abstract

This thesis focuses on developing and proposing options for implementing energy
consumption for heating swimming pools of the baths of Municipality of Volos and
therefore save money. The goal of the study is the extent possible contribution to the

effort to support the sustainable operation of the pools.

The thesis is divided into three sections which occupy chapters 2 to 5, respectively.

Specifically:

In Chapter 2, initially take place a brief history of the National Sports Centre of
Volos. Then present the facilities of open and closed swimming pools. Also calculate
the required thermal power for heating swimming pools each for both external and
internal. Analyzing the current conventional heating system and showing the engines
room of the baths each separately. Suggest alternative ways of saving energy, such as

using pool covers and calculate the heat gains.

In Chapter 3 is presented the geothermal energy and its uses, shallow and deep
geothermal energy. Analyzing the types and operations of geothermal heat exchangers

and heat pumps.

In chapter 4 is a rough study of implementing a geothermal heat pump system in
the swimming pool. Reflected a possible placement and analyzed extensively the geo-
exchangers characteristics, specifications of materials and the necessary work. Also
proposed a heat pump capable of supporting the system and presents the technical

characteristics.

In chapter 5 carried out an economic analysis including both operating expenses
and installation costs. In comparison with the existing conventional heating system

resulting years depreciation and useful conclusions.

The final conclusions of the thesis and directions for further research are presented

in Chapter 6.
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Kepdaiao 1 Exocaymyn

e autd TO KEPAANO, TOPOVGIALoVTUL TANPOPOPIES EICUYMYIKOD YOPUKTNPL OV
Oglyvouy 10 KivnTPo Kol 70 VOPaBPO CLTHG TNG HETUTTVYIOKNG EpYUciog, TapatiBeTal
Q0. avaoKOTNoT TG OXETIKNG e v gpyucio Piproypapiog Kot meprypdooviol

GULVOTRLTIKG. O1 POGIKEG EVOTNTEG TNG UETOLTVYIOKNG EPYACIOG.

1.1 Kivnrpo kou YropaOpo

H ypnon tov avavedopwmy myov evépyelog (AIIE) kot n otadiokn ansédpmon
omd To. CLUPOTIKE KOUGIL, mOTEAEL EMTOKTIKY] OVOYKN OTNV €nOy MHOc. Agv 1O
emPdAiovy HOVO M OPOpOTIKY pelmon TV amobepdTOv TV CLUPBATIKOV KOVCTH®OY
UE TNV MOPAAAN AN abENGT TWV TILMV TOLE — Kot 1) pUTAVGT) TOL TEPIBAAAOVTOC, GALG.
KOl 1 OvayKn ywoo TV evioyvon TG evepyelokng avelapmoiog g xOpog Hog
(evepyewxkn ac@dieir). Ewdikd oe pio ydpa pe Thodo10 eKUETEAAEVGILO dUVOMIKO
ATIE omwg n EAAGdo.

2V mopovoo SOUTAMUCTIKY HEAETATAL 1) avoAOuion NG VLAPYOVGOS EVEPYEIOKNC
Kotdotacng tov Kohvupnmpiov tov Efvikod ABAnticod Kévipov Borov "lacwv
npyovog". Ymoloyllovion Ol EVEPYEWKEC TOU OVOYKEG, OVOADETOL TO TOPOV
ouuPatikd cOoTNUO BEPUAVONG KOl VTOOEIKVOOVIOL OLVOTOTNTEG EEOIKOVOUNGNG

EVEPYELOG KL YPNUAT®V.

H epyacio mepthapfavel mm HEAETN VEOG EYKUTAOTAOTG CLUCTILOTOC YEWOEPIKNG
avtAiog Bepudmrog Yoo TV KGAvym TOV OEpUIKOV ovayKOV Tov. AVOADOVIOL TO.
YOPUKTNPICTIKG TOV GUGTNUATOS GUTOV , 1| AElTovpyic. TOU OAAG KOl 1) OIKOVOUIKY|

0tOd00T THG TPOTUGTG.
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Ot avtMeg BepudTTOg OmMOPPOPOLY TN OepUIKn] EVEPYEIDL TOL VIAPYEL OTNV
atposealpa (aepobepuia) , oty yn (Yewbepuia) 1N oe empavelakd vepd vdpobepuio
Kol Tapdyovy kpvo , (eoto vepo M aépa yio v Wyoén 1 Bépuaven ktipiov ko (eotd
vepd ypnone. Mmopolhv va, KOAOWOUV OAEG TIG GYETIKEG OMUITNOELS TG SUYYPOVIG
Kowvmviag oe ktiplo kabe ypnomg (katoikieg, Eevodoyeia, kaumvyk, Nocokoueia,
Anpoolo krtipla, kriplo ypoaeeiov aAAd Kol Plounyoavieg, molveg 1N UEYAAQ
KOALUPNTAPI), HE TOV TAEOV GUYYPOVO, OMOTEAECUATIKO, KOl OIKOVOUIKO TPOTO,

KATOPYDVTOG 1| COUTANPOVOVTAG OAL T TOPAOOGIOKA GUGTH AT,

Ot avtMeg Bepuodmrag vepol/vepol, 1 aAMBS YemBEPUIKEG avTAMES BepuoTnTOg
(TA®) , expetarredovior 10 yewbBepuikd SUVOUIKO TOL VLREOGPOLS, ONAUdN N
BepudmTa Tov eivol amobnkevuévn 61O £00POG, KOl TN UETAPEPOLY GTO VEPO TG
evoooumédtag Bépuavong, ota fan coils | ota (eotd vepd ypnong. Mmopodv va
GLUVOLAGTOVV UE OAEG TIG LOPPES YEMEVAAAIKTOV (OpILOVTIA, KATAKOPLPA, 1) AVOLYTOV
TOmoV) mapdyoviag (eotd 1 Kpvo vepd Yo Bépuaven M opocioud, avrtictorya. O
VYMAOG Pabuog omdooong TV YEMBEPUIKOV ovTMOV TIS Kabiotd efopetikd
OIKOVOUIKEG MG TTPOG TN ¥PNON TOLG KUl EYYLATOL TN GLveEYT Asttovpyia TOVG OAO TO

xPOVO.

H cvvelspopd otng ¢ LETATTUYIOKNG EPYAGIag etvar va, amodeilel 6TIC GUGKOAEG
OIKOVOUIKEG GLUVBNKEC TTOL TTEPVAEL 1] YDPA LOG KOl KOT  ETEKTOOT) 0L Aot TO dQEAOC
OV TTPOKVTTEL A0 TNV e@apuoyn Avavebhoipumy IInyov Evépyelag yo v kdAivym
avaykdv Anuociov ktipiov. To Koivupnmpio Borov pmopel &€tol va 6mcel 1O
TOPASEIYUO-UNVOUA TNG T OTPOPNG OTIC EVUAMIKTIKES LOPPEC EVEPYELNG UEIDVOVTUG
TOGO TNV EKTOUTN PUTTMV GTO EAAYIGTO OGO KOl TV OIKOVOUIKT] GTATAAN TTPOg OPEAOC

OMOV UaG.
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Kepdlouo 2 Evepyswokny Koataotaon tov Koloppnrnpiov

70V EOviko0 AOAnTikoY Kévrtpov Boiov.

270 KEPAANL0 TOPOLSIALOVTAL Ol EYKATUGTAGELS TOV KOALUPNTNPIoL Kot ovaAvETL
1 TOPOVGA EVEPYEINKT KOTAGTAGN TOL. XVLYKEKPIUEVO, LTOAOYILOVIOL Ol OTMAEIEG
Bepudmrag TG e€MTEPIKNG AVOIKTNC TGIVAC KOl TNG E0MTEPIKNG , TUPOVGIALETAL TO
ocuuPatikd cVGTNUA BEPLAVOTC TOL VEPOL Kot yivetal o, mpoomdbeia vrodeléng

SUUPOVAELTIKOV PETP®VY ££0IKOVOUN GG EVEPYELAS OTOV KOl OGO AVTO Etvat EPIKTO.

2.1 EOvik6 AOinTiko Kévtpo Afjpov Boiov.

To EOvikdé ABntikd Kévipo Borov 10p0Onke ¢ avtoteréc NITAA 1o 1983 e
[Ipoedpikd Adtayua, VOTEPA GO TNV GLVEVHOGCT TMV VOUIKGOV Tpochnmv "Efviko
>16610" kat "EBviko Koivpupnmpio" mov Emg tote Asttovpyovoay aveldptnto Kot Je

SrapopeTikég Aloknoelg.

H Aerrovpyia tov Zradiov Eekivnoe to 1961 kar tov Kierotov Koivupntmpiov to
1969, amoktmdvtag Kot Ta, 600 vouikn vrdéctacn pe Baciukd Adraypa tov 1970. To
1976 xataockevactnke 10 avowktd Koivupnmpo kai 10 xAeiotd vpvactiplo

mapodoonke To 1981,

To 2001 pe 1o Apdypopupa "TIOAITEIA" 10 EAK mépace omnv appodiotra 1o
Anpov Borov kot éktote Asttovpyel g Anpotikd NITAA.

Yxondg tov EAK eivor 1 mapoyr| yKatooTdoemy, HECHY KUl VANPECIHOV OTNV
aOANTIKY KOveVIa KUPImE TG TOANG Hag Kot 1) SNUovpyio aBANTIKOV - TOAMTICTIK®OV

TPOYPUUUATOV KOl EKINADCEDV.

H xaAMépyela kol avamtvén tov abAnTikod TveLHTOC, 1) OHOSIKOTNTO, KOl 1|
EVYEVIC GUIAAN OAAG KUPIOC 1) CLUUETOYN TGOV ONUOTOV TNV aOANTIKY dpdon

ouViIeTOLOY amod Ti¢ Pacikég emdiméelg Tov ABAnTikoy Kévrpov.
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Opyavikd amotehel AevBuven pe tpio Tunpata kol 63 mpoPiendueveg BEcelg

TPOCMTIKOL JUPOPWV EWBIKOTNTWY, Y10, Vo KOALQEOOUV Ol aviykeg Otoiknong,

OLOYEIPLOTC KO GLVINPNONG.

Z11g eyxatoaotdoelg Tov EAK cvpmeptihappavovtor o 1610 pe YAOOTUmNTo Kol
gMaoTIKO TamnTo otifov 6 ddpoumy, To cuykpotua Tov Kolvupnpiov ue myv
OAlvpmiak®v Tpodiaypapov avorkty de&apevi), pio kKAetot 25 m pe 8 dradpouég kat
pw delapevn apyapiov, to cuykpdtnue Tov Zkomevtnpiov pe medio mupoPormv
50 m, nedio motoMdv 25 m, KAewotd agpoPormv 10 m Ko Kripto dokncews, 1o
KAe16TO T'opvesTiplo pe to Tpobepuavinplo, Ta YNTedo AVIIGOOIPIGNG LE TO KTIPLO
doiknoemg, 10 Komhomplo pe to AepPapyeic kou aiboveeg vmootpiéng, to
Bonontiko ymnedo, 10 kAe1616 mporovntipto otifov 100 pétpmv Kot ToArEC aibovoeg

YOUVAGTIKNG, Gpons Bapav kot GAA®Y YPHCEOVY.

O1 gykatactdaoelg tov EAK xolvmtovy cuvolikd éxtacn 61.763,86 m? and To
onoio. wepimov 7.000 m? OTEYOOUEVO. TUYKOTOAEYETOL GTO TEVIE UEYOAVTEPH. GTNV
EMado Afntika Kévipa kor mpwv tqv éviaé tov otov Afuo Bolov eixe

yopaxtnprodel mg EBvikov evdiapépovrog ko etye evrayfel ota A" xatnyopiag. [1]

Ewova 2.1 Tavopopux] amedvion v eykataotacsmy o E.A K tov Afjuov Békov. (Xpfion mpoyplppatog
Googlearth).
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2.2 llapovoiaocn ToV eykatastdoc®v Tov Kolvupntnpiov.

To cuykpdTHUE TOL KOALUPNTNPIOL amapTICETOL Omd TIC OVOIKTEG EYKUTAUGTAGELS
7oV KaAbTTOUY mEpimov 3000 m? kot 10 KAEWGTO KOALUPNTAPIO IOV Eival TEPiTOL
1000 m*.

2.2.1 Avokt6 kolvpupnipro

To avowktd kohvufntipio amoteheiton amd:

1. Mo kohvpPntikn defapevi) oMpmiok®v dwotdceny 8 dwdpoumy,

2. Kepkideg ympnrikotnrog nepirov 2000 atopmy.

3. To unyovooTdolo 6To emnedo KATW 0o TIG KEPKISES TOL AVUADETOL GTO
Keop. 2.4.

4. M delapeviy Tov GLAAEYEL To. VoAt VEPyEiMoNg ¢ mioivag ot NoTio
TAELPG. TNG.

5. M em@aveia pe ykalov nepimov 500 m’ ot Bopio mhevpd g msivoc,

Ewova 2.2 Tovopopukn dmoym avorktot kolvpfnmpiov. (Xprion mpoypaupatos Googlearth).
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H avowkti) korvpupnrikn delapeviy 8 dadpoudv xet pnikog SO m ko whdtog 25 m
To Babog tng Eexvaet amd ™ voTio TAevpa ota. 2.15 m Kot pe KEKAMPEVO ENinedo Tov
mobuévo. g katainyel ot Popeta dkpn o 2.30 m.O cuvoAkdg OYKOG vePOU TTOL

arortsital Yo va i poBsi sivar 2775 kofuka pétpa vepot (sikova 2.3).

Ewova 2.3 T'pogikn aneikovion e€otepikig moivog e daotdoslc. (Xpion tov mpoypapuiatog
GoogleSkechtup).

2.2.2 Kierwotd kolopfnmipro

To xAewotd KOALUPNTHPLO eykovidoTnke oTig 29-11-1969. Avakorackevdodnke

pe evbivn Tov Anpov Borov mtptv toug Orlvpmiaxois Aydveg.
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Ewéva 2.4 Eotepua aroym Kieoton koivppnmpiov.

To Khelotd KOAUPNTIPLO YPNCILOTOLEITAL 0T TO KOO OAAL KOt od alfAnTicong

GLAAOYOUC Y10, TPOTTOVION KAl Y10, TV TPOYLATOTOMNGT ayMVOV KOl AOTEAEITOL 0mtd:

1. Mo kolvpupnriky de€opevi 8 dradpopmv pnkovg 25 m kot whdroug 20 m. To
BdOog ¢ etvan 2,30 m amd ™V e Thevpd Ko katodyel 4,50 m oty GAAn

TAELPA EELTNPETOVTOS ETCL TIG AVAYKEG TOV KATAOVGEMV 00 TOVG PaThPEC.

.

Ewova 2.5 Ecwrepikn moiva 8 dtodpopdv.
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2. Kepkideg mov pmopovv va iroéeviioouy mepimov S00 Beatéc.

3. M moiva ekpdabnong unkovg 12 m, mhdrouvg 8 m ko fébovg amod 0,45m Ewmg
1,20 m.

4. Amodumipio. kot VIouJIEPEG avdp®V KOl YUVOIKMOV TTOL £EVANPETODY TEPITOV

800 dropo nuepnoiog.

Ewéva 2.6 Ecotepikii moiva expdinonc

O mubuévag otic moiveg eivol KOTAOKEVUGHEVOS HE OVTILVKNTIOKO TAakakl. E&m
amd TOV YMOPO TOL KoALuPMINpPiov vmApyel o defopevi) avoKVKAMONG Kol
PUATPaPIGUATOS TOV VEPOL, ywpnrikotyras mepimov 600 lit. To cvotarikd 7oL
YPTCLOTOIEITU Y10 TNV UTOADUOVEH TOV VEPOL EIval TO YAMPLO pe TepiekTikoTnTa 0,7
mg/lit. To pH tov vepov eivor ovdétepo dnradn kovid oto 7. O poluog evaiiopng v

™V peYGAn moiva eivon tepimov 6 MPeg evd Yo TV LiKpt 2-3 OPEC.

H Ospuoxpacio. mov emxparel otov mepiBdriiovia xdpo Kotd NV Sdpkela
Aerrovpyiog sivar yopm otovg 20 °C, evd n Bepuokpacio Tov vepol eivar 26°C g
ueydng moivog kat mepinmov 28-29 °C g pkprc. Ot Gpeg mov Asrovpyel o ydpog
™m¢ moivag elval mepimov 12,5 dpeg / nuépa cuvnbog and tig 10:00 p.p. €mg 115
22:30 p.p. O ydpog Bepuaiverar 24 mpeg to 24mpo kon 7 pépeg / efdoudda.
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To kelvpog TOoV YOPOL NG Toivag, eAlelyel oTolElMY, TPOGOIOPIGTNKE KOTA
TPOcEYYIoN. Oempnonke AommoOy PeTd amd UEYISTN SUVATI] GLAAOYN TAPOPOPIAV,
TOC OMOTEAEITAL OO WETUAMKY] KoTaokevn pe Prounyovikd mavéro. Ta mhvel
amoterovvTal amd dvo yorPoaviouéva & Eyypoua (Pappévo pe TOALESTEPIKT Pagr|)
YoAVBOOEAGOUATO TTOL TEPIKAEIOUY OWKOAOYIKO a@pd moivovpedavne. T va
eotiletar o yOpog petald TOL  UETOAMKOLU OKEAETOL £yovv  TomobetnOel

morvkapPovikd puALa (Eurocarb).
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2.3 Anndiereg OgpuotnToc Kot amartovpevny Oeppikiy oy e,

H embBount Bepuokpacio yia moiveg etvon 27 © C, oumg, ovtd Bo mowkirel amd
TEPLOYN O MEPLOYY KATA TOVAdytotov S5 © C. Xe MOAAEC TEPIMTMGELS, TO VEPO TG
moivag mpémetl va avtipetoniletar pe yAodpro. To chomuo BEpuoveng Tov vepol og
QTN TNV TEPIMTMOT, E€IVOL EYKATEGTNUEVO GTN YPAUUN EMOTPOPNG TG mcivag. O
pLOUOG avakvKAOPOpiog Kupaivetal amd €61 MG OKTMO MPEG Y10 LI TANPT OAALYN
Tov vepol. Ot evorhakteg OepuotnTog mpénel vo elval oyedlocuévol €161 MGTE va
avTEXOLV OTIC OUPPOTIKEG EMOPAGELS TOL YAMPIOL TOL VePoL Ticivag. Avtd Guyva

amontel EVOAAIKTEG BEpUOTNTAG TAAKOG, YPNCULOTOIOVTOS TAAKES TITAVIOU.

H dwotaciohdynon tov cueTiuatog yio Tn Bepuokpacio Kot To puoud pong

eCaptaron amd téooepic eKTIUNGELS. AVTEG elvat:
1. Ayoyn péca and ta telyn moiva,
2. Zuvaymyn oro TNV EXLPAVELD TNG TGIVAG,
3. AxtwvoPoAio amd TV EMPAVELQ TNG TGIVOC, KOl
4. EEdton amd v emedvela TG mIetvog.

ATd auTéc, M ayoyoT T, Elval YEVIKG 1| AyOTEPT GNUOVTIKT), KTOC 4V 1) TToiva
etval TOve amd TO €00QOC 1 GE EmMUPN UE TO KPLA LEOYEW Voata. Ot amdAeleg
ocuvaymyng eéaptdvrol amd T dpopd Bepuokpaciag puetald Tov vepol meivag Kot
ToV TEPIPAAROVTO GEPA, KAl OO TNV TUYVTNTO TOL AVEUOL. AVTEC vl oNUOVTIKG
UEIMUEVEC Y10 ECMOTEPIKEG TOIVEG KOl Y10, TIGtveg pe avepobpavotes. Ot amdAeteg
My axtwvoPoriag etvor peYOAVTEPEG TN VOXTO, Kol TOAL KUPIOG Y10 eEMTEPIKEC
molveg, woT1dG0, KaTd TN OdpKelo TG NUéEpag Ba vrdpéovy NMAMokd KEPOM ue TO
omoia pmopel va arinioeovdetepmdvovtal. 'Eva mAmto kdAvppo moivag umopet va
LEIDGEL TOCO TIC OMMAEIEG AOY® okTvOPoriag 660 kot amd e€dtuion. Ot amdAELEG
e€aTuiong amoteAolV T HeyoADTEPN amdAELY BepudtnTog amd meiveg , S0 émg 60%
oTIg TeplocdTepeg mepumtdoel. O pubude pe tov omoio N e&dron Aapfavel yopa
etvau pio cuVEPTNON TG TUYVTNTOS TOV AVEUOL KOl TG d1apopdc Ttieong HeTaéy Tov
VEPOU TNG TSIV Kol TOV VOPUTHOL 6Tov aépa (Olapopd mieong atudv). Kabbhg n
Beplrokpacio. TOV VEPOL NG TIGIVAG aVEAVETAL 1) M OYETIKN VLYPAGIO TOL OEPa

uetwvetar, ovéavetor o pvouog e€atuiong. To mepifinua pmopel va peldoet
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OTUOVTIKA TV QTOAELN 0UTH, Kot £va TAOTO KdAvppa micivag pmopel va eaheiyet
OLGLUGTIKG TV am®AEL0. TELOG TO KOADUTL Kot GAAEG YPNOELS TG TIGTVAG TPOKAAOVY

KOHOTO KOl TTGTAIGHa Kot Oa avEAvouy TV Teployn EMPAvelng Kol £T61 T0 pubud

e€ationg. [2]

2.3.1 Ymoloyiopnog Oeppikic woyvog yw v 0éppaven g msivag TOL
Kolvppntpiov Tov Bérov.

H oyéom 1 6tver v amoutoduevn Bepuikn 16x0 ¢ €yKaTdoTaons Yo T 0épuaven

Tov vepov ¢ micivag (Iepdtde, 2007, ced 172) [7] :

0=06*F*0, + lOOO*VFl:X< (t, —1;) (kW) 1)

‘Onov:
F [m?] Emodveio ¢ moivag
Qa [KW /m?] Oepuikég amdAEEG vePOD
V [m*] Oyxog vepov
t1 [°C] Apyxn Beppokpacia vepol
t2 [°C] Tehwm Beppokpacio vepov

T [h] Xpovog 6épuaveong. Zovnbmg AouPdveton 10 - 20 h

A. Zekhelotd koMppnTipto woyvet Qa = 0.103 kW /m? yia 8eppokpasio vepos
avotepn tov 23 °C, Bepuokpacio agpa 26 °C, Oeppokpacio VEpOL GUUTANP®ONS

13 °C, oyetikn vypacio 60% Kot TayvTNTA AvEROL 1 m/s.

B. Ze avowtd korvpupnmpila yio Oeppokpacio vepob avatepn tov 23 °C,
Beppokpacia aépa 13 °C, Bepuokpacio vepolh copminpuong 13 °C oyetikn

vypacio 60% ot Beppukéc ammAgleg ivat:

Qa=0.288 kW /m? yo, TogrvTiTa avépov 1 m/s
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=0.430 kW /m? y1o o0t avépov 2 m/s

=0.705 kW /m?yia torxdtnro ovépov 4 m/s [7]

YuyKkekpluéva Yo TNV Teiva Tov KAEleToL KoAvufntnpiov Tov Borov emiéyeta n

TPOTN TEPITTWOOT TOL APOPA. TIC TGIVEG 6 KAEIGTO YDPO.
Onodrte Eovpe:
Emoeavswo meivag mov Osppaivetar: (20*25 peydin) + (12*8 pucpn) =
=596 m>
‘Oyxog vepo¥ mov Osppaivetar: (20%25*3.4 peydn) + (12*8*0,82 wkpn) =

= 1367,87 m*

QoA zomr-= 0,6 * 596 * 0,103 +[1.000 * 1367,87 * (26 — 10)] / 48" =42.912 + 455.957
=580 kW 11 2.088.000 kJ 1 2.088 MJ

H em@dvelo m¢ moivog, Ommg kot 0 dyKog TOL VEPOL OEiyvel TNV GLUVOMKT|
EMPAVELY, KO OYKO TNG MIKPNG OAAG KOl TNG peydang moivag. Ot petatpomnég yivovral

ocLuPmVa pe Ta todvvaua : 1 kW etvan 3600 kJ ko 860 kcal/h.

INa va vroloyicovpe TOpA TIG AVAYKEG TG AVOIKTNG GIvVaG TOv KoAvufntmpiov

tov BOAov maipvovpe T 6£0TEPT TEPIMTOOT KO EYOVLE:

Emoavswo meivag mov Osppaivetar: (50*25) = 1250 m?

‘Oyxog vepo¥ mov Osppaivetan: (50%25%2.22) =2781,25 m®
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Eriong ocbpemva pe emionua otovyeio tov Weatherbase, Canty and Associates
LLC (http://www weatherbase.com) o0 HEGOC OPOG TAXOTNTAG GVEUOL Y1 TNV TOAN

tov BoAov mpoxvntetl amd tov mivoka 2.1:

Mivaxag 2.1 Méon unviwaio tayotnto avépov oty IIo6An tov Borov. (mnyn:
Weatherbase, Canty and Associates LLC) [5]

km/h m/s
IANOYAPIOZ 12,3 3,4
OEBPOYAPIOZ 12,1 3,4
MAPTIOZ 12,7 3,5
AMPIAIOE 9,6 2,7
MAIOZ 8,1 2,2
IOYNIOZ 5,8 1,6
IOYAIOS 3,5 1,0
AYTOYZTOZ 3,9 1,1
2EMTEMBPIOZ 5,7 1,6
OKTQBPIOZ 9,6 2,7
NOEMBPIOZ 11,5 3,3
AEKEMBPIOZ 12,8 3,6
ETHZIOZ 25
MEZOZ OPOz i

Aappévovpe homov Q4=0.430 kW /m* omnv avowkt Kohuufntiky Sefopeviy yio

TaOTNTA GVEROL 2 m/S TTOL €Ival TO KOVTH GTNV TN HOC.

Qoh.gzwr. = 0,6 * 1250 * 0,430 + [1.000 * 2781,25 * (26 — 10)] / 148 = 375.000 +
927.083 = 1514 kW 1] 5.450.400 kJ 1 5.450,4 MJ

i Yroroyicape tnv avaykoio Oeppun woyd yio 0€puoaven twv movav o Bepuoxpacio dvo tmv 23

°C péoa oc 48 dpeg dMMradt) 6V0 NUEPES TOV Eivar Kon TO cUVNOEC .
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2.4 Ioyvov cvopfatiké cvoTnua Oéppavonc

2.4.1 Mnyovootacio avolkTov Kolvpfntnpiov

ZOpQmVo. Pe To. 0TOLYEID TOV GLAAEYTNKAY O TPOTOG oL BeppaiveTat N eEMTEPIKN

moivo, givor pe v fordeta d0o Aefritmv mov Aettovpyolv e GUOIKO GEPIO.

O évog AéPntag etvon EAAnvikng katackeung kot enwvopiog ‘“THERMOSTAHL'.
H ovopootiki Beppikn oxdc tov eivar 1.600.000 (kcal/h) 1 1.860 (kW), &xet fabud
anddoong 92%, Aerrovpyei oe 3 bar mieon kot mavel uéyiot Bepuokpacio Tovg 95°C.
Agrrovpyet pe puBuod koravaimeong agpiov 15,8-16,7 kg/h (Ewc.2.7-2.8).

Ewéva 2.7 1% Aefnrog agpiov eémtepikic moivog ioyvog 1860 kW.

POWER (1W)
CREERATING PRESS (MAR) )
BOLER TEXTED v Tl FACTORY
AT FROLE SHE SSURE (RAR)

RESULT

MaN TEMPERATURE (C)
EFFICIENCY ('
BACK PRESSURE (mm M)

Ewova 2.8 Avoypagopeva youpoKtnpLotikd AENTa ond ToV KeTUGKEDHoTY.
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O devtepog AEPnrtag eivar eppovikng katackeung kot enwvopiag ‘PIEREN’. H
ovopooTiky Bepuikn 1oy0¢ tov eivar 1.800.000 (kcal/h) | 2.930 (kW), &xer Pabud
amodoong 92%, Aewwovpyel oe S bar mieon ko mdver péyiotn Bepuokpacio. Toug
95°C. (Ek.2.9).

Ewova 2.9 2°° )4 tag sEmtepikiig moivag woybog 2.930 kW.

H cvvolikn Aowmdv meeiun Beppikn oyd¢ Kot amd Toug 000 AEPnTeg eivat:
Qizpr2 = Ovopastuay loyidc AéPnta * BaOpog anddoong Aéfnra =>

Qizpr2 =1.600.000 Kcal/h * 92 % + 1.800.000 kcal/h * 92 % = 3.128.000 kcal/h
1 3637 kW

Y10 ke@. 2.3.1 vmoloyiomnke m avaykoio Oepuikn 1ox0¢ yw ™ Oépuovon g
eotepkng mioivag oe 48 mpeg ion pe Qohugzor. = 1.302.083 Kcal 1 1515 kW xat
ypnoponowdvtag Tov Tomo (1) ywo 24 dpeg mpokdnTel Qoh.gewr. = 2.229.166 Keal 1
2592.5 kW

Onote cvpmepaivovpe OT1 1| GLUVOAIKY 16YXLC TV AgPNTOV eivar oe BEom va Beppdvet
Vv e£MTEPIKN MGIVo HEGH GE Eva. 240p0 £QOGOV Qjzp12 > QOhszor.
23

Institutional Repository - Library & Information Centre - University of Thessaly
15/06/2024 04:38:55 EEST - 3.137.217.134



To pnyovootdolo Tov ovolkToh KoAvuPnTnpiov emiong meprhaupdvel téocoepa
UTOAEP , TPELG aVTALEG, OVO EVOAAIKTEG, TO cLGTNHO PLBUIoNC YAmpiwong Kot pia
og&aypevn yAwpiov.

Ewove 2.10 Avthisg kot provep [nyavestacion avoiktol kohvppnmpiov.

Ewova 2.11 Evolhixtes Beppomtos Kor cOGTIO YAOPInoN S Teivag.
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2.4.2 My avo6Tao1o KAE6TOoO Kolvpupntypiov.

To pnyavootdotlo Tov KAeletol KoAvppntmpiov Ppicketal éva eninedo Katw omd
TO KTNPIO TOL KOALUPNTAPIO otV avoatoMkn mAevpd. H somtepikn mioivo Tov
KoAvpupnmpiov poll pe v moive exkpddnong Oepuaivovior pe €vo KoOvotnpo
puokov oepiov. Eivor Itohkng xorookevng pe enovopic ‘BALTUR’ kou 1
OVOUGTIKY TOV 160G eivan 849.527 (kcal/h) 1 988 (kW), &xet Babuod amoddoong 94%,
Ko mdver péyiotn Beppokpasio toug 95°C. (Ew.2.12)

Ewdva 2.12 Aéfntac kherotod koroppnmpiov woydog 988 Kw.

H o@éliun Beppukn 1oydc kKot amod o AéPnta eivat:
Qi.p3 = 849.527 keal /h * 94% = 798.555 kcal /h 1 928,71 kW

Y10 ke@. 2.3.1 vmokoyiomke M ovoykoio Oepuikn oyvg Yoo ™ Bépuavon v
ECMTEPIKOV TGOV G€ 48 mpeg ion e Qohguras = 498.868 Keal 1 580,18 kW ko
ypnoonoiwvtag Tov Tumo (1) yia 24 dpec tpokimTel Qohgswr24 = 1110.46 keal.

Ondte ovumepaivovpe 0TL 1 GLVOMKN 16YVC TOL AEPnTo. elvan dgv elvar oe BEon va
Bepudvel TG ecwTEPIKEG MGIveG pEco Ge Eva. 240po £QOcoV Qieps < Qohgzor, -

Xpnoomoinvrog tov Tumo (1) mpokvntet 011 elvan amapaitnteg 29 Mpeg Aettovpyiog,
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To pnyovooTdcto Tov KAEIGTOU KoAvupnTpiov eniong neptrapPavet 000 pndIAep
750Mt. 700 vepo ypnong ot viou(iEpeg , 000 avTAieg, TO cLGTNUA PLOUICNG
YMOPIWONG , TO GLOTNUA EEAEPIGUOD Kot 0V AEPNTEG TETPEAAIOV TTOV AEITOLPYOVGUV
TPV oo TV EYKATACTOCT TOL AEPNTO QUGTKOD aEpiov.

Ewova 2.13 Mrovkep 7501 yia vepd gpriiong otig

'y : i vrouliépec.
- t-_‘h"ll. -l B _i

"'f'—- l

' -am ‘

a1 e
]

Ewove 2.14 EZvomua eEoepiolon KAEGTOD
Koruppnmpiov.

Ewova 2.15  Avo 1éPntec metpehuion ektdg
Lertovpyiog.
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2.5 Evallaktikoi Tpémor OEppavens Kou eE01KoVOUN oG EVEPYELOG

Adpopotl evorhoktikol tpomol e£okovounong evépyelag Bppavong yio 1o vepd

NG TOIVOG KUl GUVETAYOYIKG TOL TEPIBAALOVTO ¥DPOL EIVOL O TOPUKATE:

2.5.1 Xpion kehoppatog meiveg.

H e&darion eivor o kOplog AdYog ammALie OeppoTTOS HI0G KOAUPNTIKNG TGivag,

OV OVTITPOSHOTNEVEL TEPimov to 70% tng Bepuodmrag mov YGveTol om0 ECMTEPIKES

ko eotepicég moiveg (Zynpoe 2.1). To vmérowmo givar amd v axtivoforodpevn

Bepuomra 1o eEmTepPIKES TIGTVES Ko EUEPIGOV Y10 ECMTEPIKES TIGIVEC.

A Awvrisg anokaov Beppomyrog
L OTEPUIS MEIVEG

Ay wea ik 10%

Aacrovofodie |
20%

B. Avrizg anrohaiéov Beppotyrog
ECOTEPIKIG MOIVUG

Alde 3%

Azgopog
27%

Elerpmon T0%

e 2.1 Awtieg anmlewdv BeplomTog o8 TOIVES

[7nyn: U.S. Department of Energy]|

TOIVAG.

O koAbtepog TpOTOS Yo Vo, puewbovy ot
andreteg eatpong etvorl va KoAOTTETOL M
moiva otav oev etvor o yprion. To kdivppo
moivog epnodiler my e&dtpion kabhg Kot TIG
AMOAEIEC OKTIVOPOMOG, Kol TOPEYEL KOTOOL
uovmon omd anmieieg cuvayoyns. H mbawm
efowovounon omd  KOADUUOTO — TGIVOG
e€aptator and TOo S1GTNUA Y10 TO O7Oio M
MGIve  KOAMTTETOL KOl OO TIC TOMIKEG
ouvOnkec mov emmpedlovy ToV TPOTO PE TOV
omoio N e€atuion AopPaver yOpa, AVOPOPES
VRLOAOYIGOY 50% eCotkovounon Ll
MEPLOCOTEPO GE GUYKPIOT] HE TNV EVEPYELL
OV amoTEITOL Yoo T OEPUOVOT OKAAVTTOV
mowov. [Ipochem eéokovounon mpokHITEL
epoocov Ayotepn emelepyacia TOL VOOTOG
amotteitor, odnNydvtag o pelmon  tov
YNUWKOV OLGIOV 7OV  oToutovVIOL 1o Vo

dwnpnbet n  obotoon TOU vepold NG
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INo 11¢ e€otepicéc miciveg, o1 ambAeleg e€dtuiong mPOKLATOLY omd TN
Bepuokpacio tepiPaAiovtog, TV vypocio Kol T péor toyvtnTo ovépov .O Avepog
Kal 10 ENpod  mepPdriov mpokaAel ToyvTepn €EATUION Kol UEYOADTEPES OMMAEIES

EVEPYELNG.

H emthoyn tov katdArniov KaAbuuatog moivag eéaptdral ond To péyebog Kot To
oYU TNG TGIVAG, TIC SLVBNKEC VIO TIC OTOIEG TO KAALUUO YPNCYOTOLEITAL KOl TO
dwbéoipo ywpo amodnkevone. Ta mo axpPd kokdupoto oyedidlovior yio pio
CULYKEKPIUEVT TIGTVa, Kol TEPTAUUPEVOUY QUTOUATOTOMUEVT] AVAKANOT] KOl GUGTI IO
amodnkevons. Ayotepo axpiBa-KaAVUUATE a@oIpovVTOL UE TO ¥EPL Kot oToPalovtal
N TuAlyovianl oe €vo pueydho tpdhei. Xe pio amAn eeoapuoyn (ewova 2.16), éva
SPOVEG UOVOTIKO MMOKO KAIALUUO EMTAEEL OTNV  EMPAVEIL NG TIGIVOC,
eumodiCovtag v eédtuion aAAd ETITPETOVTOC TNV NALOKY aKTIvOPoMa va mepdoet
kol va, Bgpudvel to vepo. Ta niaxd koivpparte poldlovv pe &va 6AvTOoLLTG e
QOVOKEG UETAED  OTPOUATOV TAUCTIKNG EXIKOALYNG LE OVUCTOAELS VIEPINAOVE

axtivoPoiiag mopateivovrag ™ dibpreia {ong g LAIKOL.[6]

Mepikoi THTOL KAAVUUATOV TOL UTOPEL VO EVTOTIGEL KOVEIG 6TO EUTOPLO Elva:

1. Kohokaptvo KGAv .

Avamtocoetar whve  amd TNV moiva, Asttovpyel ©¢ MMOKOC GLAREKTNG
(MUSOQaVES Uhe LOVTEAD) , KATE TN O1pKELD TNG NUEPOG AVEAVEL TV BEpLOKpUGTia
NG TGIvag HEPIKOVE TOAVTILOLS BaOuovg, TN VOyTA TPOSTATEVEL TG VEPS NG TGIVAG
amod TV anOALW TOV Bepuidwv Beppomtag otov aépa. EmmAéov, emeidn to @OAAL
KOl TO GKOLTOAKI0, TTOY1OEVOVTAL GTO SlYTL , 1 AVAYKN PIATPOPICUATOS TG TGTVaC
UEIOVETOL KOl OmoltobvTal Ayotepo ynmuikd vy 1o vepd g micivag. Eiva
KaTaoKeLaGHEVe amtd anti-UV moivaiBuiévio mtayovg 300 1 400 yimootd. Byaivel o
do ekdoyéc: 1) Hudwopovég pumhe mov emurpénel TIC okTiveg Tov MAMOL vd, TO
domepdcovy Kat 2) AconUEVIO Yo Uid, TTO £VTOVT 1600eputkn entdpact (oTog 0 TOTOC
KOADUUOTOC OVOOTEAAEL TN QOTOGUVOESNC KOl £TGL TOV TOAAITAOGIOOUO TOV

UIKPOOPYOVIGUDV).
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Ewéva 2.16 Kdoppa moivog korokmpvo nudiagovée. [21]

2 Xewepivo KOAVLLLO.

To yewepwd kdivppo cvvovaler avroyn Kot Hkpo Papog mov mAnpot Tig
aVOTNPEG oot GElg ov poPAacnovrat oto I'aAiukd npdtumo NF P 90-308 (avaroya
He 1o emdeyuévo cvotnua otepiémonq). ‘Exel oxediaoctel yio e0KOA €yKOTOoTAON,
apaipeon kot kaBopioud. Elvor éva ado@oavég KOADUUO KOTOUCKEVLUOUEVO OO
TPOeKTETAPEVO VQaoua we PVC emkdivym kol evioyvuévo moAvesTépa. (E1KOVOL
2.17). Ieppetpikd €ivol TAUGIOUEVO OO L0, EVPELC TUWVIOL Y100 VO TO TPOGTATEVEL
ond Vv TP mov mpokoAsitar omd TV emoen pe T Toyic. To Veoacupa eival
enelePYUOUEVO HE HIKPOJIOTPNOELS KOTUVEUNUEVEG G OAN TNV EMPAVELN. TOV, £TCL
MOoTE Vo EMTPEMEL TO VEPO NG Ppoyng vo QIATpOpeTOl pECQ, GAAG vo glvon
adumépacto 610 PG O oyeduopdg Tov koAdupatog eacparilel v moAD KoAn
EQPUPLLOYT) OTNV TGV, OKOUO KOl GE OUTEG OV EYOLV KOO CKOAOTATIO 1) KAmolo
GAAn dvopopeia. H erévévon pe PVC avédver v avtoy) ot emdpacels mg

VREPIDOOVE OKTIVOPOAING Kot TNG S1EPpmaeng amd YAMPIOUEVE TPOIOVTA.

Ewoéva 2.17 Kéroppa moivac Xewpepvo pe emxdioyn PVC. [21]
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3. Huowtoporo oot Ue 6€ KOADLLLO TOVTOC KO1pOv.

Eivar éva AovoTpopiopévo  KAALUUMO EVIGYLUEVO UHE  pAPdovg  aAOLHIVIOL.
Zetvdiyeton  eOKOA emave oty micive kot palsbeton pe T Ponbeia piog
unyovokivnng paviBérog (ewc. 2.18) n onola tuAiyel 10 pérpav ot 45 devtepdrenta.
[MeptrapPaver UV mpootocia, ivar 1oyvpo (610g/m2) kot okAnpo kot £xel pepfpavn
noAveotépa. To Deaoua Tov KoAdupatog cuveyileton Kol KaTm omd T Uadpes yio
mv evioyvuon ¢ unyavikng avroyns (ewova 2.18). Avti n oyvpn pepPpdévn
eKTelVETOL KO OTIG dVO EMPAVELES Y10 VO AVTEXEL 0TI POOPA 0md PUGIKO / YMUIKEG
SwPpmoeic kot Tov kapo. H wpochnkn pdPomv oAoupiviov evicydovTol oKApaivouy

TO KOALUE, £TCL OOTE VO UMV XOALGEL 0O £V Todl TOV TEPTEL GE QVTO.

L
7

; _/

Ewodva 2.18 Kdooppa pe cdotnuo nnentopetov polépotoc. [21]

4 KaAvpuo WnANc ovToync LLe QUTOUUTO UNYUVIGLO.

Elvar xataokevacpéve ond nidkeg PVC 1 E0Aov kot etvor amoldtmg oteyovi) 1
emoavewr. O oépog mov moywdeveTon pEco eivol £T0l OTOTIKOG Kot ENpog,
eéaocporlovtag Pértiorn Oepuikn uovoon. Emiong emedn ot mhdkeg petaé&d toug
ocuvdéovtar £xet pio eEopeTIKn IKAVOTNTA Vo PEPEL QOPTIO Ko pmopel edkoia va
vrootnpiéel 1o Papoc evog avBpdmov. Maleber kot omAdVETON HE CUVTOULOTO
UNYOVIoUO Kol Ldpyxel 1 SuvaToOTNTO AEITOLPYING TOL UE MAOKY QOPTIoN Omod
owtoPfortaikd otowyeio (ewdva 2.19). Téhog upmopel vo mpootebel auTOUATOC

KaOup1opog Kot 1o avorypa. [21]
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Ewoéva 2.19 Kdloppoe vyminic avtoyic pe autoparo kebupiopd ko pe ovotnpa nhiaxic eoptionc.
[21]

Avelapmrta pe 1o mowo koAvppo Bo emideyel vo eykatoaotabel, efvoar o mo
amod0TIKOG TPOTOG Y10. VoL EAOYLETONOMBOUY 01 UTMAELEG OO TO VEPO TNG MGIVAG TIG
Mpeg KoTh TIG omoieg avuth Ogv ypnowonoteital. Oswpeitor o¢ avoykaio mTpoO
EMEVOLOT Y10, OMOLOONTOTE TPOYPUULO EVEPYEIOKNG amddoong ce kolvpuPntiplo. H
¥PNON EVOC KOADUUOTOC umopel va. emrpéyel e€otkovounon evépyelag émg katl S0%
TNG GUVOMKNG ¥PNONG TNG EVEPYELNS KO VOL LEIDCEL TO KOGTOC TNE Kotd 25%.
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2.5.1.1 Yroroyiopog pnviaiov kau €tfiotov Ogppuikod @optiov g

eEmTepkng KolvufnTikig deapevic.

Agdopévou ot 1 emtepkn| misiva gival extedelpévn 1660 61OV A0 OGO Kl GTOV
dvepo kab OAn T Owdpkel.  TOL £TOLG OO emKevipwmBolue o auvty kol Oa
VTOAOYIGOVUE TIC OamDAElEC OepudTTOG OO TNV EMPAVEIL NG HE TN Y¥pPNon

KOADUUOTOC KOl Y®PIC auTo.

To unvwaio 6Bepuikd @optio g xorvuPntikng oeauevng vy  otabepn
Bepuoxpacio vepov t= 26 °C vmoroyileton amo ) Zyéon (2) (Ilepordg 2009, oeh 117)
[9]:

Qxa = F*[N*(Qc + Qr +Qgr) — 0,8 H] (kl/unva) )

Onov:

F [m?]: Em@dvela defapevic (6T epintosn 1oL avotktol koavuprmpiov 1250m?)
N [-]: ApBuoe nuepdv uiva (31 pépeg)

Qc [kJ/ m% nuépa]: Oepuikéc omdretec MOyo petdfoong

Qg [kJ/ m% nuépa]: Oepuikéc omdreies Aoyo axtvoBoriag

Qg [K)/ m?. quépoa]: Oepuikéc ambdretec Adym eEGTIIONG

H [kJ/ m2. pqva]: Mnviaio oMk nAloxm axtivoPoria oe optldvTio eninedo.
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Topa vroroyiloviar ot Bepuikéc ambAeleg COUPOVA UE TOLE TUTTOVS (3-5) KoTd

cEPA:
Qc = (490+66v) *(t - ty) [k)/ m*. nuépal] (3)
Qr = 5450 + [350 + 2,4 *(t + t2)] *(t - to) [kJ/ m% nuépa] (4)
Qg = fr* (790 + 5300)* (ps- pu) [kK)/ m”. nuépa] (%)
[9]
Onov :

t [°C]: Bepuokpacio vepod deapevig (cuvnbmg 24 - 26°C)
ty [°C]: péon unviaio Beppoxpacio aépa.
v [m/sec]: ToybTNTo AVELOL TNV EMPAVELD TG OeEaUEVIC.

fr [-]: mocootd Ypdvov kdAvymg - fr = 1 yopic kdivpua, fr = 0,5 vuytepivn
KaALYM

ps [mbar]: wicon vépatudv KopesUEVOL aEpa.
pu [mbar]: péon unvicio wicon vépaTuOY aEpa

IMa v mepintwon mov peretdTor ONACOY Y10 TO GVOIKTO KOALUPNTAPIO STV TOAN

Tov BOAoL o1 Tapamdve mapdueTpot Exovv Tig eENG TWEG:
t [°C]: 26°C

ta [°C]: ‘Okec ot TWég Yy OAOVG TOVC UNVEC OO OTOTICTIKN HETEMPOAOYIKN

vanpeoia.[8]

v [m/sec]: uéon unviaio TayOTNTA AVEUODL Y1 TV TOAN ToL BOAOL 0amtd GTATIOTIKY|

UETEMPOAOYIKN VAN pEsia. [8]
fr[-]: E€etdleton yopic k@Avppo 1 kol Ererta pe voytepvr kdivym 0,5.
ps [mbar]: 34,27 mbar yio Tqv w6AN Tov BOAOV.

pu [mbar]: OAec o1 TWEG Y10 GAOVE TOVG UNVEG CUUPOVO, CTOTICTIKT LETEMPOAOYIKY|

vanpeoia. [8]
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To VWOAOYIGTIKO HEPOG TOV UVOTEPW GYEGEMV (3) — (5) Y. Y10 TOV SUGUEVEGTEPO

unva AeképPpro eivat:

Qc = (490+66V) *(t - ta) = (490+66*2) *(26 —12) = 8.708 [kJ/ m’. pépa] 1
2,41[kW/ m’. Mépa]

Qg = 5.450 + [350 + 2,4 *(t + ta)] *(t - ta) = 5.450 + [350 + 2,4 *(26 + 12)] *(26 -
12) = 11.626 [kJ/ m”. pépal 1 3,23 [kW/ m*. Mépal]

Qg = fr * (790 + 5300)* (ps- pu) =

» Xopis Nvytepivi kddoyn pe fr=1 eivor
Qi = 1%(790 + 530%0)* (34,27-8,7) = 60.857 [kJ/ m%. pépa]
16,90[kW/m’. Mépal]

> Me Noyrepivy kaivoyn e fr=0,5 eivor:
Qg.u= 0,5%(790 + 530%0)* (34,27-8,7) = 30.428 [kJ/ m?. pépal 1 8,45
[KW/ m%. Mépa]

BAémovpe 011 o1 ammAeleg e€dtiong g moivog eivor akpifdg ot Simhdoieg otnv

TEPITTOOT YOPIG KGAVYT 0O QT TNG VOYXTEPIVIG KAALYC.

H avotépo dwdikaoio axolovbeitar opoimg yioo kKGBe pnve otnv oA tov Boiov

onwg eatvetat otov Iivoka 2.2

ivaxag 2.2 Mnviaieg Oeppikég anmAeieg moivag yio To KoAvufntpto tov Boiov oe

[k)/ m*. Mépa]

: Qc Qr Qe xwp.xo. Qe pe.xar.
IAN 11008 12432 63237 31618
®EB 11008 12432 63713 31856
MAP 8944 11217 62761 31380
AMP 6192 9529 60381 30190
Mai 2752 7311 54669 27334
10YN -688 4973 50623 25311
10YA -3016 3512 58113 29056
AYT -2262 4004 56367 28183
ZEN 1508 6390 58404 29202
OKT 5504 9095 51575 25787
NOEM 6220 9958 43790 21895
AEKEM 9632 11627 60857 30428
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Ondte 0 pnvweio Oeppikd @optio ™G KoAvuPnTIKNG defopevig (Yo Tov pnvo.
AexéuPpio) yio otabepr) Oeppokpacio vepou t= 26 °C vroroyiletanr o¢ €ENG:

A. Xopic Nvyrepivij kdioyn pe Qg = 60.857 [kJ/ m’. pépa] xar avrikadioTdVTog
otov TOmo (2) eivat:

Qka, = F¥[N*(Qc + Qg +Qg) — 0,8 H] = 1250 * [31%(9632+11627+ 60857) - 0,8
*185.400] = 2.996.571.750 (kJ/mive) W 2.996.572  (MJ/uiva) 1
832.381 (kW/ mijva)

B. Me Nvyrepivyy wdivyn pe Qgp: = 30.428 [kJ/ m’. pépa] kor avrikadioTdVTOg
otov TOmo (2) eivar:

Qxap: = F*[N*(Qc + Qr +Qg) — 0,8 H] = 1250 * [31%(9632+11627+ 30.428) - 0,8
*185.400] = 1.817.475.125 (kJ/uive) 4 1.817.475  (MJ/wive) i
504.854 (kW/ mjva)

H avotépm dodikacio axorovbeital opoimg yio kébe pnvo oty oA tov Borov
onag eatverat otov [Tivaka 2.3.

Mivaxkag 2.3 Mnvioieg Oepuikég on@AEIEG TNG MOIVOG TOV  OVOIKTOU

KoAvppnmpiov Tov Bolov ce kW.

Quay Quagee.

1AN 871682 531346
®EB 863805 520908
MAP 780057 442283
ANp 669947 344982
Mai 507062 212838
IOYN 378317 105869
10YA 413462 100703
AYT 430376 127013
ZEN 566864 252539
OKT 613483 335911
NOEM 582384 346711
AEKEM 832381 504854
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Amo TOVGg TOPUTEVe VITOLOYLGHOVG TPOKVATEL OTL TO GUVOLO TOV CTWAELDV Y10l TNV
moive, yopig Kevppo yuoo 0ho 1o ypoévo eivar  7.509.819 kW evar pe voyrepuvn
KoAvym eivon 3.825.956 kW.

Onote cuurepPaivou e OTL TO TOGOGTO KEPAOVC OMWAEIDV GKETALOVTIOC TNV TGV

KOTO TIC VOYTEPWEC WPEC EIVAL:

3.825.956 / 7.509.819= 0,509 1 50.9%

8.000.000 7.509.819

7.000.000
6.000.000
5.000.000

L
..
4.000.000

3.000.000 AnwAeleg og
. kW

£2.000.000

T "TRER ';1"

r=—rmm s =

Xwpic Nuxtepivn KaAudn Me Nuyteptvn KaAulin

Ty 2.2 Toykproikod Sulty oo aamleimv (e Kol }opis voxtepivi] KaAuw) Tov avorkton kokopfnmpiov.

2.5.2 AMayq ovpfotikod cvotiporos Oéppoveng mowvedv pe yemBeppikn

avtiia OsppéTnrog.

Ta televtaia ypovia, ot IN'ewbeppikég Avriieg Oeppotrag (I'A.O.) &xovv TiyeL
gupuTatng avayvoplong Kabmhg amotelolV  OmMOOOTIKG CVOVEDOULD EVEPYELOKE
cvomnuote 1000 yo T Oéppavon o6co ko yioo v Wwicn kmpiwv. Eve ocdomua
I''A.O. anoteheitor and o ovpParticy oviiic OeppotTag mov cLVIEETOL e Evav
yembepukd evorraxtr. To kHplo TAEOVEKTILO XPNOLHOTOIOVTAG TO EB0MOG MG TN

N koraPolpa Oepuicic evépyetag eival 0TL 6TOV ESUPIKO ¥MPO EMKPUTEL UL CYETIKG
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otabepn péom Oepuokpacio oe cOyKplon He TOV aépa Tov TEPPdAiovToc. Avtd
odnyel oe wo. cuvorkn Pertioon ¢ Bepuikng amdO0GNC TOL GLGTHUATOC Kol
EMOUEVOG UEIDVEL TIG AEITOVPYIKES OOMAVEC. T EMOUEVO, KEPAANLN YIVETAL EKTEVNC

aVAALGY TOV GUGTNUATOV CVTOV KOl TOV TOAVOD TPOTOV £YKATAGTAGNG TOL GTO

KoAvupMTHPI1O.
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Kepararo 3. I'ewBeppia kav avririeg Ospuotnrag

3.1 Ewayom

O 6pog [l'swbepuio avagépetanr otn 016V PipAoypogiac GTOV EQUPUOGUEVO
EMGTNUOVIKO KAGUDO TTOL TTEPIAQUPAVEL OAO TO QPAGUO TNG EPELVOC, OO TN UEAETT] TNG
YNNG PONG BEPUOTNTAC, TIC CUVONKEG KOTAVOUNG TMV BEPUOKPAGIDY GTO VIESAPOG,
TO UNYOVIGUO TNG KUKAOPOPING TV VIOYEIWV BEPUOY PEVGTAOV GE GLVOLAGUO UE TIC
YEOMAOYIKEC GLVONKEC, KOBMG KAl TA, PUGIKO-YNUKE YOPUKTPICTIKA TOVG, UEXPL TOV
EVTOMIGUO Kot TNV a&lohdynon TV YEMBEPUKOV TEOIOV UE KATUAANAES TAPAYOYIKES

YEDTPTOELG.

H yewbeppikn evépyelo elval pua QLGIKY, NI Kol 6€ SNUAVTIKO Pabud avoven-
OUN TNYN EVEPYELNG, T OTTOIN TPOEPYETAL GO TO ECMTEPIKO TNG YNG KUl EUTEPIEYETOL
6€ QUOTKOUG ENMPAVEIOKOVE 1| VITOYEIOLG ATUOVG, UE M| Y®PIg aéplo o€ Oepud vepd 1) o€
ulypoto Tov topamdve, Kabng Kot og Bepud-Enpd metpouato. H expetdAievon g
eVEPYELOG LTNG Efval QKT LOVO VIO TNV TPOLTODEST OTL Ol YEWAOYIKES GUVONKEG,
oe ouvovaoud pe To Bepuikd @optio, eEASPUAIlOVY &Vl GLYKPITIKO OIKOVOUIKO
amotéreoua. Tewmbepuikn evépyela mepiéyeton ko oe Enpa-Oepud metpbdupate oe
ueyoio Paon, o€ YEORETESUEVOLS CYNUATICUOVE KOl 68 MOUEVA TETPOUATA, (Udy-
uata), aAAG etvor SOGKOAN M aE10moiNGeN AVTHG TG EVEPYELNS UE TO. CNUEPTVEL TEYVIKE.
Kol owovokd oedopéva. Avribeta, avomtdooetolr cuvvey®dg M aflomoinen g
afobovg yembepuiag, amd pryd peVoTA N TETPOUATA, E0T® KAl AV EXOVV HKPN Bep-

HOKPO.GIaL.

Kvptotepog ot6y0oc ¢ lembeppiag eivor 0 evIOMIGUOC Kol 1 HEAETN T®V
YEWOEPUIKDVY TEPLOYDV, ONANOT TV TEPOYDY EKEIVOV TOL TAPOLGIALOVY BETIKEG
DePUIKEG OVOUOAIEC KOl EVLVOIKEC YEVIKA GUVONKEC Y10 TNV EKUETAAAELGN TNG

vemBeppknc evépyerag.[10]
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Opiopog yem0sppiag

[ewBOeppio N Iewbepruxn evépyeio ovOpALETOL 1] EVEPYELN TTOV TTPOEPYETUL OO TO
E0MTEPIKO TNG YNG UE HOPPT| VEPDV, UTUOV, 0EPIMV 1] HEYUATOV CUTOV 1] OKOUN KoL
WG evepyeln omd TO METPOMOTO Kot amoterel pio onpoviikny Avovedowyn IInym
Evépyewog (A.ILE.) Etvar n @uowkn evépyeia g yng mov dappéet To Bepuod ecmtepikd
TOV MACVI|TN EPOG TNV EMPAVELCL.

Qreavig kat .
Qxeavie draise  HMEPWTKGS BAowdg

Eowrepwog Muprjvag

- @hoidg g Mg

MavBiag

2800 km

EEwtepikdg Muprjvag

Ewéva 3.1 : O @hotdc. 0 pavdvag ko o ropivag e yng [10]

H petadoon Bepuomrog mpoyporonoteital pe 600 TPOTOVGS:
o) Me aymyn ond 10 EcmTEPIKO TPOG TNV emPdvera e puouo 0,04 - 0,06 W/m?

B) Me pebpoto petapopdg mov neplopilovror Opmg otig (OVEG KOVTE 0T0 GUVOPU TMV
MBOGQUIPIKOV TAUK®OV, AOY® TJQUIGTEINKODV KOl VOPOBEPUIKDV QUIVOUEVMV.

O npiyteg petpnoeig pe Bepuopetpo Eyvay kot mdoo mbavotnta 1o 1740 oe éva
opuyeio xovtd oto Belfort tng I'oAhiog (Bullard, 1965). 'Hon and to 1870, ywo
HEAETN TNG BEPUIKNG KOTAGTACNG TOV ECOTEPIKOV TNG NG XPNCILOTOIOVVTAV KAUTOEG
TPOYWMPNUEVEG Y10, TV EMOYN| EMOTNUOVIKES péEBOSOL, eV 1 BEPUIKT] KATAGTAGT TTOL
diémer ™ ym, M Bepuikh) 1ooppomia ko eEEMEN g KaTavondnkay kodvtepa tov 20°
CLDVO, HE TNV aVaKGALYT TOL pOAOL NG padievepyng Bepuotmra.
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H Bepuomra mov mepléyetal 610 €0MTEPIKO TNG YNG AMOTEAEL TV YEMOEPIKY|
evépyelo Kot €ival 1060 peydAn, mote umopel vo Bewpndel mpaxtikd aveEaviinmm
Hopoen evépyewog yio Ta ovBpomiva pétpa. H teyvoroyio yia v dvtAnom
YEWMOEPUIKNG EVEPYELNS O1POPOTOLEITOL GE PNYN| YEWOEPUIKY] GE GYETIKA YOUNAEC

Bepuokpacies, kol oe Pabid yembepuikn ot vyMAOTEPEC BEpUOKPUGTEC.

APabfg yemBepuikn] evépyela elvar 1M amobnkevpévn oe popen BepuoOTNTOC
evépyela Tov QAOLOL TG YNNG, o€ Pabn émg 150 m. kot ue Bepuoxpacieg VIESAPOLS
eng 18 °C. Avtfi m evépyeln mpoépyetanl amd TV amoppdenon TS MMOKNC
axtivoPoiriag (oxeddv to 50% omd Tn cLVOAKY TocoTNTe TOV EOdveL ot I') amd ™
YNWN EMPAVEINL KOl TOV OTU YEOYPAPIKA TAATN TG €VKpatng {MVNG KAT® amd
kamoto Paboc mapapéver mepinov otabepn (10-18 °C) kad’ dAn T didpkein Tov ETOVC.
H ot00epn xor poviun avt evépyelr pumopet v ypnoiponombel, 1o yewova yuo
B&puaveon vepol xevipicic Oépuavone £oc 50 °C, to xohokaipt yia yoén vepod
KhMpotiopov émg 10 °C, dnmg eriong kou yio (eotd vepd ypnone kad’ 6An tn didpkeia

TOL £TOVG.

H avtinon g evépyeiag and to Pabutepo otpoduato ¢ Img n Aeyouevn Padeid
yYemBepuikn evépyela, omartel ) Ovolln myadidv oe peydro Paboc. Ta mbBovd
Bepud vdyelo VOUTA UTOPOVY VO, YPNCIUOTOMOOLY amevbeiog Yo TV Tapay®YN

NAEKTPIKNG EVEPYELNS KOl OEPUOTNTAC.

Yuyvd yivetor SdKplorn avApESH 6TO YEMOEPUIKE GLGTAUATO OOV TO KLPlapyo
PEVOTO Elval TO VEPO GTNV VYPN PAOT Kol G EKEIVOL OTTOL TO KLPIAPYO PELOTO Elval O
aTUOC. ZT0 GLGTHUATA OTOV EMIKPATEL TO VEPO, M VYPN QAOCT €ival AUTY TOL EAEYYEL
ouveymg TNV Ttieor. Méca 61N PAcT oVT UTOPEL VO TEPIEXOVTOL KOl KATO10 OEPLAL LE
TN HOPON WKPOV QUGOAMO®MV. AvTd Ta YeE®OEPUIKA GLGTNUATE, TGV OTOIMV Ol
Bepuokpacieg kopatvovior and 125 oC péyxpt 225 oC, elvar o mhéov cuvnbiouéva
maykooplng. AvadAoyo pe TIC oLvONKeg mieong Ko Bepuokpaciog, Umopolvv va
mopdyovy Oepud vepd, Hiypo vepol Kol atpol, VYPO OTHd, €V CGE KAMOIEG
nepmtocelg Enpd atpd. Tto cvotNUaTe GOV TO Kupilapyo pevotd etvar o atude, To
VYPO VEPO KOl O OTUOG SLVNOMC CUVLAGPYOVY GTOV TAWIELTNPA, WE TOV ATUO VO

EAEYYEL CLVEXDC TNV TiED.

"Evag GAAOG S1oymp1opog TV YEMOEPUIKDY GLGTNUAT®V etval autdg mov PacileTot

OTNV KOTAGTAGY 100PPOTINS GTOV TAUELTHPO CUUPOVO LE TOV omoio AauPdvovtal
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VIOYT 1 KUKAOQOPIO TV PELGTMOV TOL TAUIELTHPO KOl O UNYUVIGUOC UETOPOPAC TNG
BepudmTag. ZTol OLVOUIKA GULOTNUOTA O TOUIELTNPOG TPOPOSOTEITOL GUVEXMDS WE
vepod, 1o omolo Bepuaivetol. XTn cLVEYELN, O TOUIELTNPOG amogopTileTal, elte yati TO
Bepud pevotd avéPnke péypt v emigdvela eite yatt dpyloe va yepiler tovug
VOATOTEPATOVE VIOYEIOLS GYNUATICHOVS. H Oepuotnto petapépetol 610 GUGTNUO
HEG® TOL UNYOVIGLOV TNG CLVAY®MYNG KOl TNG KLVKAOQOPING Tov pevatol. Avt n
katnyopia meptrapfdavel cvotiuota 160 vynAng (>150 oC) doo kot yauning (<100
oC) Bepuokpociog. LT0 6TOTIKE GLOGTNUATO, YVOOTH Kol MG GTAGIUN 1) GLGTNUOTA
amOBNKELONG, TAPATNPEITAL EAAYIOTN 1 Kopio TPOPOOOGIO. TOL TOUIELTHPO KOl M

uetapopd Bepuotntog yiveror poévo pe t Pondeio Tov punyavicpon aymyng.

Ot eproyég TG YNNG Omov VILAPYOLVY YeEmBEPUIKG pevaTtd (NAUdN vepo, aépla M
ulyno vepod Kol aepiwv) o€ Kovomomtikny mocdmra, Oepupokpacio Kot Pabog
ovoudlovror yemBepuikd medio. Avaroyo pe 1o Bepuokpactokd eminedd T o LS

Srokpivovtol oTI¢ EENG KOTNYOPIES:

i. Yynmig EvOahmiag (>150 °C) mov ypnowomoleitar cuvifmg yio mopaymyn

NAEKTPIGUOV.

ii. Méong EvBaimiag (80 £m¢ 150 °C) mov ypnowomoteitan yio Bépuoven 1 Kot
ENpavon EVAEIOG KOl OYPOTIKMOV TPOIOVI®MV KAOMC KOl UEPIKEG POPES KOl Yo TNV
TOPOYOYN NAEKTPIGUOVL (TT.Y, UE KAEISTO KUKAMUO GPEOY TOL €Yl YaUNAd onueio

(€oemq).

iii. Xopnmjg EvOaimiag (25 ¢ 90°C) mov yproiponoteitan Y 0Epuaven yopwv,

Yo, Oépuoven BepuoknTmV, Yo 1BVOKAAMEPYEIES, Y10 TAPAY®YT YAVKOD VEPOU.

H evBoAzia, m omoia oe yevikég ypapupés Bempeitan 6Tl givol avdrioyn t 1 ¢

Beprokpaciag, YPNOYOTOLEITAL Y10 VO, EKQPACEL TNV TEPLEXOUEVT] BEPLUKT] EVEPYELD

TOV PELOTMV Kol OIVEL U1 YEVIKT EIKOVO, TNG EVEPYELNKNG A&l TOVC.

H EX\6do, elvar moAd svvonuévn yewmBepuwd. Tembeppuxd medla vyming
evBaAmiag &yovv evromicBel ot Mnio kol Nicvpo, pe pevotd Bepuokpociag péypt
325 won 3500C avrtiotorya, EVE TEPIOYEG EVVOIKEC Y10 TOV EVIOMICUO YEMOEPUIKMDY

pELOTOV PESNG M Kot VYMANG evBaAriog sival n Kipwiog, n Zoviopivn, 10 Zovcdx,
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o Mébava, 1 Kwg, n AéaPog, 1 Xiog, n Zapobpdxn, to Aéhta tov Néotov, 10 Aéhta

Tov ‘Efpov x.a.

ADYTPA
Y AAHNHE
3A5°C

YNOMNHMA
[  rewdepumés nepoxég ugniig evlakmiag

E MewBeppikeg nepioyes yaunhrg evBaknio

(o] Nepioyn pe Selopdva yowTproewy
Fa¥ Nepioyrj pe enupaveiokés uovo eppavioeis
HPAKAEIA Nepuoyr

35-38°C  Gepuoxpooia peuoTuv
350 mYh Napoyr} pevorayv

- ~——a

-~ =« _ , Hopowoteiokd TOEO

Ewova 3.2: Xdptne yembeppikov mepoyiv me Erradouc.[10]
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3.2 Egappoyég I'emBeppiog

Y10 mapeBOV 1 ekpetdAievon ¢ yewbBepuikng evépyelag meplopiloviav oe
TEPLOYEC OOV 01 YEMAOYIKEG GUVONKEC EMETPEMAY GE EVal LEGO (VEPD GE VYPN 1| CEPLaL
@domn) vo puetagépel ™ Bepudmra and Ti1g Pabiég Bepuéc (dveg oty emeavela M
Kovtd ce autv. Me Tov TpOmo avTd OMovVpyNONKay ot yembeppukol mopol. Me 10
TEPUCUA, TOV YPOVOV KL TV OVOITTUEN VEDV TEYVOAOYIOV 1 YEMBEPLIKY EVEPYELD
YPNOWOTOIEITAL KOl Y10 TNV EKUETAAAELGN TNG OepudTTag TOL VIESAPOLS (afabnc

yemBepuia).

Xpioe e lN'ewBeppuciic Evépyerag

I'evika

O ypnoeig g yemBepuiog ympiloviar cuvNB®C 68 NAEKTPIKES KOl GE GUEGES
xpioesws (electrical and direct uses), Omhadn ypNoelg oTig omoieg yiverat
EKUETOAAEVOT] TNG BEPUOTNTAGC TOV PELGTOV YWPIC va Tapaydel evoldpeso NAEKTPIKN
evépyela. Ot kuplotepeg yPNCEIS TNG YEMBEPUIKNG evEPYENS TapovaldlovTal
EMYPAPHOTIKG o100 oynua 3,3 ot1o Aegyouevo owkypouuoe. Lindal (1973). Xto
Stbypoppa, auTd KOTUypaeovTal TopudEly ot ¥PHCEMY, SOKIUAGUEV®Y KUl TIOUVOV,
oG ovvaptnon g Oepuokpaciag tov pevotdy. Ot TEPIOCOTEPO KADIEPOUEVES
EPAPUOYES elvarl 1 BEpUOVET YOP®V, Ol 1OLOKOAMEPYELES, N ENPOVOT AYPOTIKMDV
TPOIOVTIOV Kol M TAPAY®YN NAEKTPIKNG 16Y00GC. ZTO EXAV® UEPOC TOL O10YPEUUATOC
Lindal o «opeopévog otudc yPNOUYOMOIEITAL OMOKAEISTIKE OTNV  TUPOy®YN
NAEKTPIKNG 1oxVOG, €VH Ol GUECGEC YPNOELS KOALTTOUV OAN TNV KAlpoko
Bepurokpaciav. Oa mpémel va toviotel 61t didypappa Lindal dev mepropiletl to €idog
TOV OUVUTOV YPNCEMY, OVTE TPEMEL VO, ANGOOLY avGTNPd LIOYM 1O OPlo TOV

Beprokpaciov Tov BETEL.
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NoutpoBepaneia

lapatika Aoutpd
Moiveg - koAupuBntipa

= I:=
:.:a
Alwowo xioviou ' '—':L
:..!Jﬂ
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@cpuoxrima | — )
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Ewova 3.3 : To didypappa Lindal.[10]

3.2.1 Apeoeg ypiioels TV ye@0eppik@yv pevsT@v younMig evlalmiog.

Ot queoeg ypnoelg e Bepudmrog TV YembepK®Y pevosT®V Y10, BEpuavon ivot
01 TOAOTEPEG, Ol MO TOAVTAEVPES Kal Ol TAEOV GUVNOIGUEVES HOPPES 0EI0TOINGN G
™m¢  yewBepuikng evépyewag. H Aovtpobepameio, m Oépuaveon ydpwv Kot 1
mhebépuovon, o1 aypoOTIKEG EQUPUOYES, Ol VOUTOKUAMEPYEIES Kol KOTOIES
Bropmyovikég ypNoelg €ival Ol MO YVOOTEG HOPQEG YPNOES, OUMG Ol UVTAEG
Bepuomrog omotedolv v mo Owdedopévn popen oéomoinong (12,5 % g
GUVOMKNG ¥PNONG TG YewBepuikng evepyetag katd to £tog 2000). Yrapyouv QuUGIKA
KoLl KGwotot GAAOL LIKPOTEPNC KMUOKOG TPOMOL EKUETAAAEVONG TG YewBepuiog, o1

07010t ORI OgV Elvat TOGO cLVNOIGHEVOL.

3.2.2 I'emwBeppiké dSvvapuko oty EALGoa

H EMGda &xet éva peydro yewbepuikd duvopkd. H cvvolkn omodederypévn
TOPOyOYT NAEKTPIKNG evépyerag and yembepuio oto ynot tng Mniov kot g Nichpou
givor 25 MW, pe 1o mbovo duvapuko veepPaivel ta 250 MW.. Yrmoym@ieg meptoyég
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ue péonc Oepuokpacioc yembepuikdv pevotdv péypt 120 °C, xordAnio yio
TOPOYWYN NAEKTPIGUOD  YPTCIUOTOIOVTUG £VA, OLAOIKO KUKAO, £YOVV EVTOMIGTEL 6TA,
wmod ¢ AéoPou, Xiov kol Zapobpdxng Katl ota yewmbepuikd medio Tov ApicTnvou
(Opdxnc) , Epatetvov ko Axpomotdpov (Avatolkng Makedoviag). Ze auTéG TIC
neployéc, 1 Beppokpasio tov vepol eivar 90 — 100 °C | éyovv petpnBet oe yewTpnoelg
ot Badn pkpotepa amd 1000 m. Tty meproyn Epatevol Beppokpasia vepov 125 °C

uetpnonke o€ faboc 1350 m .

Kotd ) ddpkeia g tehevtoiog tetpaetiog to ITME (Ivetitotto IN'emwioyikdv kat
Metoirevtikdv Epguvav) cuvéylce va TpayUaTonolel O1EpELVITIKEG pYaciec Yo
VQIOTAUEVEG KOl EATIOOPOPEC YeWOepUIKESG TEPLOYEC. AvVO okdun mnyéc €yovv
0AOKANpmOEl 6TOV AKPOTOTANO, O1 OTTOIEG UTOPOVY VA aOPEPOLY TTAv® amd 60 kg / s
oe Oepuokpaocieg 83 °C xou 91 °C. To Oeppikd Svvapkd avtod tov mediov
vrepPoaivel 30 MW, . Adreg mteployéc mov epevvhonkoy tpocepata oty Kevipikn
Moxedovia mepthaupavouy tnv Apidaio (Oeppokpasio vepol 42 °C | mBavo Oepuikod
Suvouko 2 MWy) , Néa Anoddmvia-Aiuvn BOAB (45 °C, 3 MWt) ko1 AheEavdpeia
(38 °C, 2 MWt).

3.2.3 I'e@0sppukéc e@appoyis oty EArGoa

Apeceg eQapuroyég BEpuavong 6e Asttovpyia KoTd T O1dpKel TOL Yeymva 2009-
2010 ocvvoyilovton otov Ilivaka 3.1 . H ekTiuduevn €YKOTEGTNUEVY 1GYVG TOV
duecwv ypnoemv o1o TEA0C Tov 2009 vrepéfn 155 MWy, mapovotdlel o avénon
100% oce obykpilon pe TV IKAVOTNTA 7OV KoToypdenke yio 1o t€hog Tov 2004, H
abénon auvt] oamodideTar PAAAOV  OMOKAEISTIKG o TOyelo emékTaon TOV
EYKATOOTAGEMV YEOMBEPUIKOV avTtMdv Oepuotntog. OAeg ol GAAEC eQapUOYEC OV
delyvouv kopio, cagn avénom TG £YKATESTNUEVIC 16Y00G TO TEAEVTOIN Alya, ¥pOVIQ,
exTdC amd oL pikpt avénon ot Bépuavon eddpovg. Enmiéov, opiopéva yemBepukd
DEPUOKNTIO. KOl TO €PYOSTACIO AQUAdT®GNG yTicuévo oty Kiuwio elvar extdg
Aerrovpyiog v AOyovg mov 6ev oyetilovral pe Tig yembepuikég teyvoroyieg. To véo
gpyootdolo agpordtmong oty Kipwio dev mapdyel moAOTIO YAVKO vEPO Y10, TOVG
KATOIKOLE TNG GTO VNGL, EXEON 1 LOVAOQ OEV EYEL GLVOEDETL LEGH EVOG Qy®YOD LE TNV
Kupta de&apevn vepol tov yetob. Téhog, n oAokApwon Tov épyov 2-MW  yia v

Bépuavon kot Woén molkdv dnudcwwy kmplov oty wOAN ToL  AdyKadd

45

Institutional Repository - Library & Information Centre - University of Thessaly
15/06/2024 04:38:55 EEST - 3.137.217.134



(Oeocorovikn), pe YyemBepUIKeg avTieg BepUOTNTAC LE TN XPNOT TNYUOIDV GE €VPOC
20-40 °C aveotddn Mym TeVIKOV | TPAPEIOKPATIKMY Kol SIOIKNTIKOV TPOoPANUGTOV.
H poipa Tov podikov épyov agordtmong ot Mnio elval akdpo acagng, Tapd Ty

OAOKAN POOT] TOV OKTO TNYUIIDV TOPUY®YNG KAl EXAVEISHYWYNG. [4]

Hivakag 3.1: Zovoym twv yemBepuikav ypnoemv oty EALado oto tékn 2009. [4]

Xpion Eykateomnuéivn Emiowr ypion evépyetag
Ioyoc (MWt) (TI/yr=10" J/$t0c)
Oéupaven yhpmv 1.5 16
®épuoven depuoxmmicv 34.8 370
EnNpovon aypoTiKdv Tpoidviany 0.3 2

IxBvokorépyeia Ko KoAMEPYELD,

CTUPOVAIVOC >0 7

Koroupnrucég novadeg 39 238
Tembepruég avtiieg Deppomrog 70 400
2YNOAO 155.6 1100

3.2.4 lleprfarrovrikéc Emataoceig

H yewBepuikn evépyewo Bempeiton kabopn popen evépyelag, 10waitepo OTOV
ovykpivetan pe TIG cLUPATIKEC HLOPPEG evépyelag, xmpic PEPata ot TePIPUAAOVTIKEG
EMMTOGCEIS GO TNV EKUETAAAELGT TNG VO EIVOL TAVTA EVIEADC OUEANTEEG. XE YEVIKEC
YPOUUES, N VYMADTEPT| TEPIEKTIKOTNTO TOV YEMDEPUKADYV PELSTAOV VYNNG evOaATIOC
oe OwWAvuEva GAOTO KOl 0P, GE OYECN UE TA PEVCTA YOUNANG evOuaATmiog,
EMPAAAOVY TO OLUYOPIGUO TOV ETMATOGEMV Ao TV oélomoinon ¢ yembepuiag. Ta
apofanuate and ™ didbeorn TV BEPUDY VEPDY TOV YPTGILOTOLOVVTUL Y10, AUECES
YPNOELS lval KATG KOvOVa, NALOTEPA, OO OTL TOV PELGTMOV TTOL YPT|CYLOTOIOVVTAL Y10,

TNV TOPOYOY NAEKTPIKNG EVEPYELOG.

Eniong, 6o mpémel va toviotel 0T, 6NV TEPimTOOT TOL €QPapPUOleETOL M Gueon
EMOVEICOAYMYN TOV YEMBEPUIKOV PELGTOV OTOV TAUELTNPO, OTMG OTNV MEPINTMOT

TOV HOVAO®V dLadIKoD KOKAOL, Ol EMATOGCELS £ival 6YedOV UNOEVIKES OGOV aPopd
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OTI EKTOUTEC aeplov Ko TN 01dbeon Tov yembepuukdv vepodv. H pdvn mbawm
emPapuvon pmopel va TpoErbet omd S10PPOES TOV OEVLTEPEVOVTOG OPYOVIKOD PELGTOV,
av Kol T0 TEAELTOLOL XPOVIa 1] ¥pNon TOV YA®poeBopoavipdkmy (ovcidv emiAafov
ot otifada tov 6Lovtog) £xel vrokataoTadel amd LVOPoOPBoPAVOpaKES, ovoleg Ue
TOAD LIKPOTEPEG EMMTAOGELS 6T0 TePIPairov. Befaimg, katd ™ @don tng £pevvog,
™G avOPLENG TOV YEOTPNGEMY, TOV SOKIUMY KUl KOTACKELNE TOV LOVAO®MV UTOPEL va,
VapEouy OlUPPOEC Kol TPOCOPWV O1A0eoT YEMOEPUIKDY VEPDY GE VIATIVOLS

amodEKTES, KBS Kol avénpévog 66puvfoc.

Ot 7epPOrAAOVTIKEC EMMTOGCELS JWPEPOVY A0 TEPLOYYN| OE TEPOYN Kol omd

EPAPUOYY| GE EPAPUOYN, UTOPOVY OUME VO KATATOYTOLY GYNMATIKA ¢ e€Ng:
A. Xpion I'ne.

To wVpPLO YOPOKTINPICTIKO TNG YeMOEPIKNG evépyelog vl OTL amavtd o€
OPIoUEVEC UOVO TEPLOYEG KOl 1) A.ELOTOINGT TN aVayKAGTIKG yiveTol emttomov. H ym
7ov amonteitanl yioo v aélomoinon g yemBepuiag dev eivar peyakvtepn amd TV
EKTOON TNG YNG MOV OmALTOLV GAAEG HOPQEC evépyelag (aTtuonAekTpikol otabuol
avOpaka, voponiektpucol otabuot). H ypnon yng v v avdmtuén mg yembepuiog
umopel vo  eAaylotomombel meplopiloviag TN MEPOYN TOV  YEDTPNCE®V KOl

aLEAVOVTAG TNV SUVOIKOTNTO TMV LOVAS®V.
B. Exnrounéc agpiov Kol GVTIHETOTLON.

H aépro pOmavorn moapovotdlel i6mg 10 UEYOADTEPO eVOLAPEPOV amO OAEC TIC
TEPIPAANOVTIKEG EMTTMGELS TOV TPOEPYOVTUL OO TNV EKUETAAAEVOT TG YemBepUiag,
KUPIOEC KATO TNV TOPAy®YN NAEKTPIKNG EVEPYELNG OO YEMOEPUIKA PEVGTA VYMANG
evBarmiag. Ta kuplotepa aEplo TOV EKTEUTOVTOL EIVAL TO PaddVIO, TO O10&eid10 TOV
avOpaka kot To VOPOBELD, evd dev exmépmovtol KaboAov ofeidia Tov Beiov Kal Tov
alotov. To padovio dev mapovotdlel kaveva TPOPANUW, U0 TOV A0 PUOIKEG TNYEC
ekmEUTOVTAL KaOnueptvé moAy peyarvtepeg mocdmres. To CO2 mov exméumetol amd
YEMOEPUIKEG LOVASEC Elval KaTd TOAD HIKPOTEPO OO OTL EKTEUTOVY ATUONAEKTPIKEG
uovadeg (ITivaxag 3.2). Ot véag yevidg yemBepuikég povaodeg ekméumovy mepimov 0,5
kg CO2 avéd MWh, cuykpivdueveg pe ta 1500 kg CO2 avé MWh zov eknéumovtan
a0 ATUONAEKTPIKOVG GTaOUOVE TOL Ypnoiuomolovy avipaka. To vopodbelo, AdY® ™G

EVTOVN G OGUNG TOV KOl TNG GYETIKNG TOEIKOTNTAC TOL ivar VITELOVLVO TOAAES POPEC Y10
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TNV TPOKOUTAANYN OV EKONAMVETOL KaTd TG YemBeppiog. Ot eKmopméc TOV Umopovy
vo., ereyyBovv evkoia pe o TANOopo. pebodwv, omwg 1 oepyacia Stredford, n
oéedmtikn pebodoc Dow, 1 KataAvTiKY HEB0SOG HE GIdNPO KTA.

Hivaxeg 3.2 Exnounég emProfov aepiov and S14Q0pec TEXVOLOYIEC TOPUYMYNG
niekTpikng evépyetog (o€ kg/MWh mopayouevng evépyerag). [10]

Mopi] evépysiug CO: NO« SO«
Avbpakag 1042 44 11.8
[eTpélono 839 12.4 1.6
Dvowko véplo 453 1.4 0,0
'ewlepruxn evepyao® 95 0.3 0.1
darofortuike™* 135 0.3 0.4
Bopala 20 1.8 0,5

* UETH TN — 01 HOVAJES VAOIKOD KDKAOD EYOVV UNOEVIKES EXTOUTES

¥ mepioufaver Tig EKTOUTES amo TOV KOKAO (IS TG Teyvoloyiag.

I'. Yoarwvn ko Ogppkn} Potaven.

H andpprym evog yemBeppikov vepol mov epiéyet dtaAvupéve Ghata amd To 0moio
&xer e€oyPel n Beppotnra dnuovpyel cvvnbwg mepiParrovrikd TpdPANua, TOGO oo
TNV TEPIEKTIKOTNTA TOV OE O10QOopa. MUIKA cvotatikd (apoeviko, Popro, ¢Boplo
KAL), 660 Kot amd TNV OpKETA Mo LYMAN Oepuokpacio Tov ce oyfon pe 1
Bepuokpocio tov arodektdv. Etol cuvnbog amorteiton eneéepyacio kot Wyoén tov
VEPOV TPOTOV Omoppiploly, eved ¢ 1M TEPPOALOVIIKE TEPIGCOTEPO OMOOEKTI

1EB0SOC TPOPAALEL ] EXUVELSAYWYT) TOV VEPGOV GTOV TOUIEVTHPA.
A. Aqovpyia Mikposeropkétyrag kow Kabilijosic.

Me Vv emaveicaymyn ToL VYPOL GTOV TUUIEVTAPO, AVTO PO MG MAAVIIKO Y10 T
TETPOUATO LLE OTOTELEG O TN SNUIOVPYIC LIKPOGEIGUOV GTNV TEPOYN. ATO THV AN
HEPLE, M CPaipEST) UEYOADV TOCOTNTMV VEPOL 0O Eva YemBepUkd medio pmopel va
TPOKUAEGEL OPIGHEVES POPEG KuBINom Tov £6GQOVG 0md Alyo EKOTOCTH LEYPL HEPIKA.
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puétpa. Ot xobilnoelg Umopovv va  amo@evyBolV UE TNV  EMOVEISAY®MYN TOV

YEMOEPUIKDV VEPDV GTOV TAULEVTNPAL..
E. O6pvfoc.

O 06pvPog o yemBepuikég Lovadeg TapaymYNG NAEKTPIKNG EVEPYELNS SV Etvan pe-
YOAOTEPOC 0mtd TO BSpLPO OV TPOKOAEITAUL GE GLUPATIKEG LOVAOES, EVED GE EYKOATO-
OTAGELS YOUNANG evOaATiag o B0pvPog sivar undouvog. Kotd ) @don e avopuéng
TOV YEOTPNCEMV KOl TNG KATOOKEVNG TNG HOVAONS UTOPEl VO TUPOLGIUGTOOV
opouéva mpoPfAnuote amd avénuéva emimeda Bopvfov kot Yoo To AOYO OVTO
GUVIGTATOL OTMGONTOTE 1 ¥PNON MOTUCTIONV aTO TO TPOCHTIKO TOL ePyoTatiov.

Evéektikd enimeda Bopvpov ot @don avt elvat:

o Avopuén yeotprcewv pe aépa (air drilling): 120 dBa (yiveron moAd ordvia)

o Avopuén yeotprioewv pe kukhopopia toipov (mud drilling): 80 dBa

e Avtinon towévrov : 80 dBa

o Aokyn yewtpnoemv: 70-120 dBa (ehevBepn ekpon amd YEOTPNGELS VYNANG
evBaAmiag: péyioto 120 dBa, 1o omoio peidveral oto 85 dBa pe ypnom
olyaoTNPO.).

o  Mnyavég vrileh (m.y. ovumieoté): 45-60 dBa

o Exokageic, popmyd, Tpoxtép KTA.: 55-75 dBa

3.2.5 Heprfarrovrika Opéin

H yewBepuukr| evépyela, o€ OMOWONTOTE HOPEY, TOPOVSIALEL CNUAVTIKE
TEPIPAANOVTIKE. TAEOVEKTNUATO, GE GYEOT] UE TA SLUPATIKE KOOOUA. ZVYKPIVOUEVN
axoun ko pe Tig ahreg AIIE, n yewbepuia dev votepel o TepPAAAOVTIKA OPEAN.
Avto PéPora Epyetal oe mpogovy avtibeon pe TNV EVILMGCN TOL KLPOPYEL OTL
opwouéveg AIIE (my @oTOPOATOiKG, C10MKT &evépyewn) Oev  emiPoapbvovy To
nepiparrov. H evrbmoon avt petafdiretor Otav Kavel SLUVLROAOYIGEL TIG
EMMTOCEI, OMOIOGONTOTE UOPPNG EVEPYEWNG GE OAOKANPO TOV KOKAO (oNMg ¢
teyvoloylag, aAAd Ko v emPdpuven 610 mEPPEAIOY GO TNV KATACKELN Kol
Aerrovpyio Tov povadwv. INa mapddetyua, ota poTtofortaikd cvoTiuata 0o TPEMTEL

va voAoyioTel 1 emPapuven 1060 amd TV KATUCKELT TOV GTOYEIMY, 660 Kol amd
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TNV amdOGLPGCT Kol THV acPaAr 01d0ecn Tovg, otav Ba Kieioel o KOKAOG Asttovpylag

TOUG.
Ta wepBarrloviikd oQEAN TG YemBepuiag UTOPOVY VO GUVOWIGTOVV MG eENG:

A. Xvveg mapoyn evépyswug. H yewbBepuikn evépyela eivarl dabéoun 24 dpeg
™V Nuépa, 365 muépec 10 ¥povo, oe avrtiBeon pe dareg AIIE (oioAikn, mAloxm,
KOUOTO ,TOAIPPOLES), Ol OTOlEC Oev UMOPOVV VO, TUPEYOLY GUVEYMDS EVEPYELD, KOL 1|
¥PNoN TOoVg TPOLTOBETEL a&loMmIcTEG TEYVOAOYiEG amobnKevong TG evépyewng. Etot,
dev etvar Tuyaio OTL 01 Ye®OEPUIKES HOVADEC TTAPAUYOYNG NAEKTPIKNG 1GYVOC EXOLV
ovvtereotn aélomoinong (load factor) mov umopet vo @tdcer xor 1o 90%. Ta
GUYKPLGT), O GUVTEAEGTIG 0EI0TOINGN G UI0G VOPONAEKTPIKNG LOVASAG QVEPYETAL LEYPL
70%, v Yo NAOKEG Kol alOMKEG povaodeg kuuaivetar petaln 20% kot 35%. Axoun,
N vemBepuio drokpiveron amd vymid deiktn dbeoiuotrag (availability factor), g
Tdénc Tov 90%. O deikng avtdg MMAOVEL TO TOGOGTO TOL ¥POVOL GTOV ONOI0 1
uovado Asrtovpyel oTNV OVOUOGTIKY NG 1oyL. o T1¢ dueseg ypnoelg g yembepuiog
YOUNANG evBoAmiag, o Ogiktng Asttovpylag elval apkeTd WKPOTEPOS KUl, TPOPOVAG,
avtiotoryel pe ) (nmon ¢ yewBepuikng evépyelag. TEAOG, N cuveyng e&EMEN ¢
teyvoloylag oto Béua tng afabolc yewbepuiag, kabiotd Ovvarny T YpNon S

TPUKTIKE OTOVONTTOTE KOl OAES TIC EXOYEG TOL £TOVG (GE GLVOLACUO UE TNV YOEN).

B. Mwkpé Asrtovpywkd k66T0S. AV KOl TO KOOTOC MOV €ivol ONUAVTIKG
aLENUEVO GE GYEOT KOl UE TIC GUUPOTIKEG LOPPES EVEPYELNG, TO AEITOLPYIKS KOGTOC
TOV YEOBEPUKDOV LOVAO®mV Elval oxed0V UNOapIvVO, 1| APKETE LUKPOTEPO OO TIG GAAEC

LOPPEG EVEPYELNG, OTMG cLUPaivel 6TV TTEPITTOGOT TOV avTAMDV BepudTTaC.

I'. Exrmopnég oto mepifparrov. O exmouméc agpiov oty aTtuOCOOIPO Eivol
ONUOVTIKO KPOTEPEG QMO TIC EKTMOUMEC OV TPOKVATOLV ONO TNV KAOCN TOV
ocuppatikov Kovoiuwv, evd tovileton 1dwitepa OTL O0gv eKTEUTOVTOL KOBOAOL

cOUOTION.

A. Anrartiesis e Ot yemBepuikés Hovadeg KOTOAQUPAVOUY GYETIKA WUKPY|
éxtaon yng. Koplog Adyog yU avtd eivar 0Tt 6gv omautody amobnKeuTikohe YHhpovg,
omw¢ cvpPaiver pe opiouéveg AIIE (Bropdala, vdponiekTpikd) Kot PE TO SLUPATIKA

KOUOIUAL.
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E. Mwkpég avaykeg Yo peTa@opd vAK@v. ATO TN GTIYUN TNG OROTEPATOCNC TNG
KATOOKEVNG TNG LOVAOUG OEV QMAITEITUL LETOPOPA VAIKOV 1) KOVGIU®VY, 6€ avtiBeon
UE TIC MOVAOEC HE SLUPATIKA KAOGWO, OTIC OMOIEG VAAPYEL TAVTOTE O KivOLVOG
aTLYNUATOV (avaPAesn KaLGSIH®Y, SLOPPOES, TETPEAUIOKNAMOES KTA.) Kol emiBapuven

NG ATUOCPAIPAS OO TNV KIVIOT TOV UETOPOPTKOV LECHV.

XT. A&émetn ko ac@oMig svepyswokn anyn. H yewbepuikn evépyein

TapayeTal 24 dPEC TV NUEPD, LE YVOOTN Kol KADIEPMUEV TEXVOLOYIAL.

Z. TopPory etV smitevén tov otoHxov TS Asvkig Bifrov ™ E.E. kot tov

IMpwtokdArov Tov K1oto, pe tov mepropicpud tev ekmoumdv CO2 kot GAA®V aepiov.

H. Toau popon evépyswog. H avdmtuén g yewmBepuikng evépyelag oe pia
TEPLOYN 0dMNYEL KOl GTNV OIKOVOLIKTY avATTLEN TNG ELPVTEPNS TEPLOYNG, OPOV TTOPEYEL

@ONVM evépyela Ko dmuovpyel véeg Béoelg epyaciag.

0. Zopfol| ot peion TG EveEPYSWOKNG £&APTNONG MUS YOPAS, LE TOV

TEPLOPICUO TOV EIGAYMYDV OPLKTMOV KOVGIU®V.

3.2.6 Ov 6toyor ¢ Agvkng Bifprov ¢ E.E. ywo v 'e0sppio.

H mponbnon tov AIIE &xetl amoterécel Pacikd 6TOXO TG EVEPYEINKNG TOMTIKNG
¢ E.E. Zm Agvkr BifAo tov 1997, y1o TNV KOWOTIKY| GTPATNYIKY KO TO G010 dpdi-
ong «Evépyeia yioo 1o puérlov: Avovewaoiues Inyeg Evépyeiag», m EE. é0ece évav
TOGOTIKG, TPOGOLOPIGUEVO 6TOYO HéEYPL To 2010, y1o cvppetoyn tov AIIE katd 12%
oV evepyslokn Katavdimon ¢ Evporaikne Evoong (amd to 6% ¢ cupuetoyng
tov AIIE 1o 1996). I'a Vv apaymyn NAEKTPIKNG EVEPYELNG, O OTOYOC VEPYETAL OTO
22%. Edwd v tnv EAAGSa, 0 evOekTikOg autde oTdy0g lval, 1| GUUUETOYN TMV
AITE va &yel ptacel oto 8,2-8,5% g eyydplag eVeEPYEIOKNG KATAVAADGNG MG TO
2010 (amo6 10 5,4% 10 1996) KO 670 20% NG TOPAYOUEVIC NAEKTPIKNG EVEPYELNG. X1)-
HEWDVETAL OTL 0 6TOYOC aVTOG TPoPAemoTay Vo emtevyBel kupimg pe ) Propdlo Kot

TNV QOAIKN EVEPYELQ.

>t Aevikn Bifho &xovv tebel kot otoyo1 Y10 KGO pio avavedoiun Tnyn evEPYELNG.
IMa ) yewBepuia, ot otoyol yio. To 2010 NTav N €yKOTEGTNUEVT 16YUC TOV LOVAOWOY
NAEKTPIKNG evépyelag va €xel otdoel oto. 1000 MWe, kol TV Hovad®mY BgpUIKNG

evépyelag Ta. S000 M Wt. [10]
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3.2.7 Ioyvov vopoOetikd mhaicro

Me 10 véo ®EK Tevyoc B 1249/24-06-2009 «xabopilovioar ot dpot, ot
TPOVTOBEGELC, TO, AMAITOVUEVO, SIKOIOAOYNTIKA Ko 1) Sladtkacio EKO0oNG AdE10G Y10,
T YEOBEPUIKG CLGTHHOTA KAMUOTIGHOV (avoKTd ko KAElotd). H ekpetdiievon tov
vtdyelov vopoedpov opilovra yio BEpuaven-youén amoteiel pio véa koamyopio
VOPOYEMTPNCEMY KL 1] YOPTYNON AOEW0G EYKATAGTAGTC TOL LOPOPOPOL opilovta dev
VROKETAL GTNV VPIGTAUEVT] VOUOBEGTa TTeEpl VOPEVTIKDOV 1 OPOEVTIKAV YEMTPNCEWMV.
Me GAAa AOY10, emITPETEL THV avOPLEN TOV ATUPUITNTOV VOPOYEWTPNGEMV YU TNV
a&10moinN ot TOV VIOYEIOL VOPOPOPOL opilovia pe TNV TPOLVTOBEST OTL TO GLOTNUA
EMOVEIGAYEL OAOKAN PN TNV TOGOTNTA TOV VEPOL TOL GVIANONKE 0md TOV LOPOPOPO
opiovia yoplc va petafdrer tn QUOIKOYNWIKY oVotaon Tov. To dkaimpa
avalnmong, épevvag kot Owyelptong tov  yemBepukol  Suvaukov  (chHVoAro
BepUOTTAS TOV YEMAOYIKGOV SYNUaTIoudV Tov vrepPaivovy tovg 25°C) kot tov
YemBepuiK®dv eSOV (eviaiog HETAAAELTIKOC Yhpog evidg Ttov omoiov evromileral
QUTOTEAEC OLVOUIKO) avikel HOvo oto Anuocio (apbpo 3 tehyog mpodTo). XNV
nepintoon Mn epsuvmuévov yopov 1 IIboavov yewbepuikdv mediov, To dNuUodG1o
dwummpel to Owaimpo ekpicbmong ¢ Epevvog Kol Olayeiplong  yewBepuikov
duvapkov. H expicbmon mpaypatomoleital Katoémy TAEI000TIKOD O10yMVIGUOD UE
YPOUMTEC COPAYICUEVEC TPOSPOPES, Yoo TEVTE (5) ypdvio, pe OIKAIMUO LOVOUEPOVG
TOPATACNC amd TO UICOMTY UEXPL GUUTANPWOONC TPlaKovTaeTias. (apbpo 4 tevyoc
TPpOTO). TNV TEepintwon Befoarwpévov yembepuikdv mediov, to oNudclo vt
eopa exucbmvel 1o Okaimpa  Olayeipiong. Mepikd omd TO KPUTNPIL WOV
cvvuroAoyilovior Tpv mopaympnBel To Owkaimpo oluyeipiong otov daywviLOUEVO
etvan petalh GAA®V TO VYoC ToV TPOLTOAOYIGHOV, 1 PLOSIUOTNTA TG TPOTEWVOUEVNC
emévouong Kot o Poabuodg opboroyikng dtayeipiong tov yembepuikov mediov. Omolog
gpevva 1 olayepiletor 1 eKpeTaArebETOL YEMBEPKEG TESIO YMPIC VAL EXEL OMOKTNOEL
OYETIKO OIKU®UA, TWOPEITOL HE QLAAKION TOVAGYISTOV TPIOV (3) UNVAOV Kol WE

pootio amod yida (1.000) EYPQ émg ekatd yiadoeg (100.000) EYPQ. (6pBpo 9)

INa v eykatdotaon yio 10la gp1on EVEPYEINKDY GLOTNUAT®OV BEpuavenc/\yOéNg
YOPOV PECH TNG EKUETAAAEVOTG NG BEPUOTNTUC TOV YEMAOYIKMDY CGYNUATICUDY KOl
TOV VEPAYV, EMIPAVEINKDV KOl LVROYEIDV TOL OV yopakTnpiloviol ¢ yewBepuikd

Suvapko, omonteitonl GO TOL YOPNYEITOL GTOV KUPLO TOL OKIVITOL Otd TV apuUOd1d
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Nouapyroxr, Avtodioiknon (dpbpo 11). Ilpokeévon va exdobel N GYeTIKY GdE0 GE
TEPImTOON avopLéng yewTpnoemy Bo TPEMEL ALTEC VA Ppiokovtal evidg TV opimv ¢
1okt oiag (otkomédov N aypotepayiov 1 YNéEOOL) eml TG omoiag Ppickovtal o1 Tpog

KMUOTIGHO YOpot. E101k0tepa o1 YEOTPNGELG OPEIAOVY VO OTTEYOVY TOVALYIGTOV:
a) Avo (2) pétpa amod o 6pia. TG 110K Glag.
B) ITévte (5) pétpa amd VPIGTAUEVO YEITOVIKO KTIOUA, O10POPETIKNG 1010KTNGI0G,

v) Tlévte (5) pétpo amd TO0 Oplo TG UMUAAOTPIOUEVNG COVNG GlONPOSPOUIKNG
YPOULNG.

8) Aéxo (10) pétpa omd Kevipikd aymyd HETAPOPAS PUGIKOV aepiov. Q¢ KeEvTPiKog
EVVOEITOL O Oy®YOC O OmOlog ¥PNOWEVEL GTNV TPOPOSOGIN/ ETKOVAOVIN, KEVIPIKDV

LOVAS®Y TOV OIKTLOL KAl OEV APOPA GTN GUVOEGT] TOL TEAIKOV ¥PNGTN UE TO SIKTVLO.

g) Ilévte (5) pétpo amd KEVIPIKOUG LAOYEIOLE Oy@yovs (Ddpevomg, dpdevonc,
AmOYETEVON G KAT.). Q¢ KeVIPKOl aymyol voodvial ot aymyol pHeydAng StouéTpov ot
Omo10l YPNOUEVOVY GTNV TPOPOSOSIN/ EMKOIVOVIN KEVIPIKMOY UOVAO®DV TOL OIKTVLOL

Kol OV apOPOLY GTN GUVOEST| TOL TEAMKOV YPNOTN UE TO SIKTLO.

Y kGPe yedTpNON VO YIVETUL TOIUEVTMGT] TOVAGYIGTO Y1 TO, 5 OVAOTEPO, LETPO, KOt
TOMOBETNON G6TO 1010 UNKOC TTEPLPPAYUATIKNG YOADPOVNG cOANVOONS. Xe TepinTmon
OmOL OTNV TEPOYN TOL OKIWVNTOL OmOyopeleETOL 1 Oldvolln VOPOYEMTPNGEMY,
EMTPEMETAL 1] EYKATAGTOOT KUl AEITOLPYIQ EVOAAUKTOV KAEIGTOL KUKADOUOTOG. X
TEPIMTOON EKUETAAAEVLGN G OEPUOTNTAG UE TN XPNOT) EMLPAVEIOKADV 1) VIOYELDY VEPDV,
0 YPNOTNC VILOYPEOVTAL GTNV EMAVAPOPY TOV GLVOAOL TV YPNCILOTOMOBEVI®V VEPDV
Kol 6TV 1010 TO10TNTA, GTOV aPYIKO OmOOEKTN. Xe avTifeTn TEpimTmoT OTOL LITAPYEL
AVAAW®GCT TOGOTNTOC VEPOL 1 OAAOI®MGNG TNG TOLOTNTAG TOV, 1) EKOOOT| TNG GYETIKNG
doetag voketTol ko oTig olatdéelg Tov v.3199/2003 (OEK 280 A”). (dpBpo 4 tevyoc
debtepo). [12]
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3.3 APaOnc yemOeppuia.

OuoAn M afadnc yemBepukn evEPYEID KAAEITOL 1 EVEPYELN TTOL TPOEPYETAL OTd
TNV EKUETGAAEVOT] TNG BEPUOTNTUC TV YEMAOYIKGOV CYNUOTISUOV KUl TOV VEPQV,
EMPAVEINKDY KOl VTOYEI®Y, TOL 0ev yopaktnpilovial yewBepukd Suvapikod Kot

Bpiokovtat 6 pkpd Paboc.

O1 Bepuokpaciec TOV TETPOUATOV Kol VTOYEIDV VEPAOV, TOL AVUTTVUCCEL 1] OUOAN
yemBepuikn evépyelo oe Pabn 0-200m, eival kaTd To TAsioTov KatwTepeg and 25°C.
Xy mepimToorn vty WAGue yoo afadn vredo@ikn BepuomTa, n omoia sivor pio
TEPIPAANOVTIKY|] EVEPYELD, OTAYV HAMGOTO UEPOG GLTNG, Kuplwg ota Padn twv 0-30m
nepinmov, eivor niaxng mpoéievone. Zta PdOn 0-15m 10 moG00TO TG BepudTTag
NMOKNG TPOEAELONG YIVETOL EUPUVEG, LEAVOUEVO KAODC LWKPAVEL | 0TdGTACT Ao

TNV €00PIKT ETPAVELN Kl KAODS LEYOAMDVEL TO YEDYPAPIKO TAATOC TOL TOTOV.

H mepiBarioviikn Oepuukn evépyelo a&lomoleital pe T avtiieg Bepuotmrag, ot
omoieg amoteAohV GNUEPH CNUAVTIKO HEGO £EOIKOVOUNGTNC EVEPYELNG KOl TTEPLOPIGLOV

TOV PLTOYOVOV KOVGIUL®V.

Expetrdriievon g afaBoig yem0epuuiig evépysrag

H ofabng yembBepuikn evépyela ypnOUOTOIEITAL CHUEPA EUTOPIKA UE OVTALEC
BeprdT TG GLVOESEUEVEG 6TO £D0.POG V1o BEpuoveT Katl Yoén KTipiov Kot Topaymyn
{eot0oV vepoL. H ekpetdAievon avtg g LOPYN G evépyelag yivetal pe 600 TPOTOLG.
Xpnowonoidvtag ¢ myn evépyewg eite ta afabn vmoyew vepd, elte
Bepuokpacioa TV RETPOUATOV WKpoL PdOovg. ITieovéxktmua Tov  ofabdv
YeWBeEpUIKDY TNYDV eivor o1 6Tabepég Bepuokpacies kKab’ OAN T S10PKELN TOL ETOVG,
a@ov degv emnpedlovial amd TIC OEPUOKPACINKES KOl LETEMPOAOYIKEG, EMOYINKEG KOl

NuePNGleg petaforéc mTov cvuPaivovy otny emipdvela g I'mg.

Ta cvomuarta afabolc yembepuiag yia BEpuaven kot Yyoén ktipiov amoterodviol

oo TPELC EVOTNTEG:

a) Tov I'ewOBeppiké Evarraxtn mov eivar 10 cbotnUo TO OMOI0 GmOPPOPa M

amoPaArel BepudTNTO GTO E6QLPOC.

54

Institutional Repository - Library & Information Centre - University of Thessaly
15/06/2024 04:38:55 EEST - 3.137.217.134



B) Tyv Avtiio Osppdmtog oV AStTovpYel AVTISTOWX UE TIC AVTAIEG vEPOD HdvVo
OV VLY OVEL avti Yoo vepo, Bepuikn| evépyela. AnAadr avtAel evépyela amd €va
xopo (my. Bepuokpaciog 5°C) kol TNV UETAPEPEL G EVOL AAAO YDPO VYNAOTEPNC
Bepuokpaciag (w.y. Bepuokpaciog 25°C). H mo yvootr) AviMa Oepuotnrog gival to
Yuyelo, To omoilo avtiel Bepuikn evépyelo amd TOV £0MTEPIKO TOL YDPO KOl TNV
AmOPPINTEL GTO OMUATIO TTOV EIVOL EYKATESTNUEVO, SOTNPAOVTAS £TGL TNV Bepokpacia
TOV EGMTEPIKOV TOL € YauUNAd enimeda. H nAektpin evépyeta mov E00EVOVUE Y10, TV

Aerrovpyio TG avtAag etvon ToAd AMyoTepn Ao VTN TOV UETAPEPOLLLE.

v) To cdetnpa mov APoc6didsL | amoppod Osppétnta amd 10 omitt. Ot Avtiieg
Oepuomrog dev  eival TOAD OTOTEAEGUATIKEG LE TO, KOWO GOUATO TOV KAAOPLPEP,
KOO auTd amatoby TOAD VYMALC Bepuokpacies vepov, aird ue Fan Coils (Zouata
Eéavayxaouévne Kukhogopiog aépa) 1 ue Evoodomédio / Emroiyia Oépuaven. H
Evéodamédio Oépuavon etvor kot 1 o evoederypévn kabmg eéaceaiilerl Tic PéATIoTEG
ocLuVONKeG Bepuikng GveESNC KOl EMITPEMEL KOl TNV EKUETAAAELGY GAA®V MTOV
CLUGTNUATOV OT®G Ol MAlakol cLAAékTeC. EmumAéov elvar 10avikn yio xOPOLG UE

HeyaAo YOG KaBME AmOTPETEL TNV DEPLIKT] OLUSTPOUATMOGT TOV 0P

3.3.1 I'eOsppkoi svarhaxreg

Ot T'ewBeppcol Evaiidxkteg etvat Ta GLGTAUATO TOV amoPdAAOLY 1| 0mOpPOPOLY
Bepudmra amd o anyn Bepuomtag 6mme 1o £6apog N N AMuvn | M 6dAacca M To
anyaot. H amofoir] 1 amoppdenon mpoayUaTOROIEITOL UE TNV KLVKAOQOPIo, vEPOL 1)
Kémolov GAAoL VYpPoL, S UEGOL GOANVOGE®V Tov Eekvobv amd TNV Ty
BepudTTaC N YLYXPOTNTOC KOl KATOANYOUV GTO YOPO TOL BEAOLUE Vo BEpUiavoLUE

va yoéovue avtictorya. Yadpyouvv 600 1dbv ['embeppukol EvaAiaxtec:

o ["'emBepukol Evarldkreg Kheloton KukAOUATOG

o ["'emBepukol Evarlikteg Avorytoh KUKADUOTOC

I'ewBeppixoi Evarrhdxreg KieloTo0 KOUKAONAETOG

Azotehovvtol amd &va, LVIHYE0 1 LVRTOBOAAGG10 O1KTLO amd VYNANG AVTOXNG
TAGTIKOUC COAMVEG, TOL Acttovpyel ¢ evarlidrtng Bepuotnrog. o va cuAié&ovpe
Bepudmra amd TN Y1 TPOPOOOTOVUE TO OIKTLO UE vEPO TO ONMOI0 GMOKTO TN

Bepuokpacia g yng. Omov epapuodlovrar FewmBeppkol Evoridaxteg Kieiotov
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KukAhOUaTog ¥pnoomoteitan Kot £vag KUKAOQOPTTHG Y10 TV OUOAN TPOPOOOGia TG

AvtAiag Oepuotrog

Yrdapyovv tpeig ool Kieiotod Kvkidporog I'embeppuxdv Evaiiaxtov avihoya pe

Vv 014taén Tov SIKTHOL COANVAOCEMY 6TO £dapog [14]:

1.0plovriog I'smevarhaktng
Y& MEPUITOOELS TOL VIAPyYEL Heydrog Swbéouoc mepPdrroviag ydPog, TOTE
umopel va, ypnowomombel n owtaén tov optldvTiov yemevOAAAKTN. YTapyovv

SAPOPEC TEYVIKES TOTOBETNGNC TOL OP1LOVTION YEMEVAAAIKTY GTO LVITEOUPOC,.

o YoMveg og TopAAANAN 01dtaén: Xe Bdbog mepimov 1,5 pétpo amd v
EMPAVELY TOTOBETOVVTAL TOPAAAN AL UNKT cwAinvag 1 pia dimha oty GAAn. H
amOoTOOT LETAED TOV COAMVOV TPETEL Vo etvorl TovAdyiotov 60 ekatootd. H

uébodog avtn amodidel 30-40 W/m2 eddpoug.

o YOMVEG 1 o Tave amd TV GAAN: H mpotn cwAnva tomobeteitot
mePimov oto dVO PETPA. evd M OevTEPN Tomobeteital 40-50 ekaTooTd TAVE® GO

v wpodTn. H pébodog avtr omodidet mepimov 50-60 W/m2 eddpovg.

o Yomveg amhmpéveg o onelpeg e Bdbog mepinov 1,5 pétpo amd v
EMPAVELY, OTADVETAL KOVAOLPO, TOAVAIBLAEVIOL U TETOlN O1dTaén (oTe va
OYNUATICTOVV GREIPES 1| Omoleg Vo epdmtovtal petaéy tovg. H uébodog avt

amodidel 30-40 W/m2 eddpovg.

o [MAéypa: Xe BaOn mepimov 6vo péTPO amd TNV EMPAVELD TOTOOETOVVTAL
TPOKATACKEVUGUEVD, TAEYLOTA TOV OTOTEAOVVTOL atd AETTEC cwAnveg D8 1
®10. H pébodog avtr amodidet mepimov 80W/m2 eddpoug.

Ol coMveg oV ¥PNGIUOTOIOVVTOL GLVNOWS (eKTOC amd 10 MAEYUa) elvarl omd
moAvaBvAEvVIo Tpitng veviag HDPE ®32 v ®40. T va amAwmbBodv ot GmAveg
ocLWMOME KUTAGKELALETAL WO TAPPOS KOl a@OV TOMOBETNOOVY, GUUPOVA HE TA
TOPOTAV®, T TAPPOG koAvmtetal Eavd ue youpo. H emedveln move omd tov

YEWMEVUAMIKTY UTOPEL GTN GLUVEYELQ VO, PN GLOTONOET Y®PIc TEPLOPIGUOVE,

Tevikd, 1 616taén Tov op1loVTION YEMEVUAAIKTY EIVOL GOP®OG OIKOVOLUKOTEPT 0d

QLT TOV KATOKOPLPOV YEMEVOAAAKTN OAAG amantel peyddn dtabéoun EKtoom yio v

EQAPUOYN TNG.
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Ewova 3.4 Opilovnia eykardotact) v Bpdyymv Tov evaliaktn Oepuomrac.[13]

2. Kataképoeog I'ewevalraxtig

Yuwbwg ypnoiponoteital e PEYAAES EQAPUOYEG OOV 1) GAOLTOVUEVY] GVAYKT Ogv
umopet vo. koAv@Bel amd &va oplloviio KUKAMMUO. KOl 68 TEPITTMOELS OV LIAPYEL
EMeym dwbéoipov mepPdirovia yopov (Kuping o aotikd kévipa). TomoBeteiton
KUPLOG OTOV VILAPYEL TEPLOPIGUEVT] EKTOUCT YN OE QPEATIO. TOL avoiyovral oe Pabog

omd 50 émg 130 pérpo. fdbog péoa ot onoia TorofeTovVTUL 01 COANVEG.

Ta ocvotuoto TovV Kdbetov yewevorlakt®v omodidovv zepimov 7,5 kW/100m
yewevorhaxtn. Ta Poaocwd mheovekmuore g Swralng avtig eivar 10 pIKPO
GUVOMKO UNKOG COAMVOGTG, 1] GCITNO Y10 LUKPT] EKTACT YNNG KOl TEAOG TO YEYOVOG
ot a&lomom ot BeppdmnTa ToL E6GPOLE emnpedleTon AyoTEPO 0o TV EEMTEPIKT
Bepuokpaocio (ueydro Pabog). EnNUaviikO peElOVEKTNHO omoterel TO yeyovog OT1
amonteiton eEOMMONOG OVAAOYOC HE GLTOV TTOL Ypnoluonoleiton yio. Ty didvoién
YEOTPNGE®V HE amoTéAeaa THV oénon ToL KOGTOUG KaTacKEVTS, 1dtaitepa OTov TO

£601pog etvan TeTpmOES.
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Ewéva 3.5. Kadbem eykardotaon tov everiax) deppdmrog khelotod kokhdpuarog. [13]

3. Znepoerdng N'ewevarrhaxtng
Amotekeiton amd GOAMVEG OV TVAlyovVTal 6€ omelpeg (ompdh) Kot TorofeTovvTal

G€ YOVTAKLO HEGH OTO £50POG.

To tumikd omepoeidés cvomuae tomobeteiton pe Prpe 0,254 pérpa 10 omoio
woodvvopel pe 12 pétpo cwMvoong ave pétpo yavtakioL. To ekTeTapévo
onelPoedéG cvotua Torobeteitor pe Pua 1,42 pétpa mov wodvvapel pe 4 pérpo

COAMVOG OVE LETPO YOVTOKION.

[TAgovektuara:

* QONTEITOL LIKPOTEPT EKTAON YNNG

* QONTEITOL AYOTEPO CKOWILLO Y10 TNV ONUIOVPYI YAVTOKIDV
MetovekTuoroa:

* OTTOUTEITOL PEYUADTEPO KOG COANVOL

To omepoetdég cuomue pnopet vo gxel opllovrio 1 kabetn ddtaln pe povn
owpopd Ott oty oplovria owdtaln eivarl €uKOAOTEPN 1M EmOvOTONODETNON TOV

youatov [14]
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Ewdva 3.6 Zneipoeidng eykataotaoct) tov evokiaxt feppomrac khelstod kukhoparog. [14]

4. Kovikog yemevalhaxktng

Ta kheotd koViKa yembepuikd cvotiuata adlomooby ) Beppoxpacio Tov
YEMAOYIK®OV GYNUOTICUOV (£G9OVE) HEGH VOATIVOL SIHADIATOS TTOV AVAKVKAOPOPEL
EVIOG TOL YEMGLAAEKTN ot popen kdvov. T'o v 109 TOL YEMGUAAEKT
TPOYLLOTOTOLOVVTOL TOTIKEG EKOKAPES. TO KOVIKO Gyfjpa LIEPTEPEL TOV KLAVIPIKOL
vt omotpénel T Ogpuiky) cvpEopnon Tov eddpovg Kotd tov kabero dfova Kot
Bonbé oty omoymyn Kol amoppognct Tou evepyelakoL @optiov. To mAnbog twv
KOvVoy e€optdrol omd To OEpUIKA KOl YUKTIKG QOPTIO IOV OTaITOUVTAL GTO YMPO Kol
70 EMdyoto Pdbog TomoBétnong Kabe KMvou avépyetal ot 3.5 m amd TNV ETPAVELQ.
Oewpeitor N PEATIOTN KOTOOKEVAGTIKY ADGN GTI MEPMTMGELS ONOL de UROPEL Vo
epopuootel oplovrio chotnua emedn dev vrapyel dwwbecuoTnTa YOPOL, KAl TO

KGOeTo cVoTpH amoteel akpP] KOTOOKELAOTIKY Ao,

O1 kovikol yemoLArékTeg Exovv 2,5 m Dyog, ddpetpo Paong 1-1,5 m kot Sibperpo

Kopueng 2-2,5m.

Ewoéve 3.7 Kovikoc yemevohiaxmg Oeppomrog khetotod kukimpuorog [15]
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I'ewBeppikoi Evarrhdxteg Avorytod KUKAOPATOS

Ot I'ewBepuikol Evarldkteg Avouctod KukA®UATOS ¥p1GYLOTOIo0V EMTPAVEIOKA N
vdyeln VOUTA, MG TNYN BepUoTTAC - YHENC Kl ydOPove amdBeoN TOLV VEPOL TOV
emoTpépel voPabicuévo. Tétoleg myég eivar n AMuvn, To NYAaol, TO TOTAUL T
yedtpnon 1M kot 1 dw  8dhacca. Evdsiktikd éva omitt 280 TETPAYOVIKOV UETPOV

amortel mepimov 30 e 57 Atpa ovd Aemtd Tapoyng vepov.

Teotpnoeic:

Ye autd TO GLGTNUO TO VEPO AVTAEiTAL GO TO TMNYASL-YEDTPNOY, TPOCHIdEL
Beppdmra 6to choTNUo Kot petd amofdiietal. To amoppurtopevo vepd evamotifetal
o &€vo, GAAo Tydol-yedTpnon N AUV 1 yeVIKOTEPA GE Evav YMOPO evomdBeoC
APAIPDOVTOG ETGL GLVEXMG VEPO amd Tov LOPOPOPo opilovia.To Tyddt - yedTpnom
7OV VTLAPYEL NON 1 Ba. avoryBel TPEMEL Vo £YEl APKETO VEPO MOTE VO, TKAVOTOIEL TIG
amortnoelg mopoync. H ypnom vepov amd mydol - yedTpnon omottel Eva GUGTHUA

aOOESTG TOL VEPOL IOV ENMGTPEPEL GTOV VOPOPHPO opilovTa.

- To owovopkotepo cOGTNUA, OOV TO EMTPEMOLY Ol GUVONKEG, €lval 1 EKYVOT TOL

VEPOU G€ KATO10 TOTIKO TOTAUL 1] ALV,

- EQv 10 £00p0o¢ otV mEPLOYT £XEL LVYNAY ATOPPOPNTIKOTNTO, OMWC G TEPLOXES MUE
katafdbpeg, 1dTE umopel va yivetar evamdBeot) TOL vePoD GTNV TEPLOYT LT UE TOAD

YOUNAO KOGTOG.

- Av 01 eVOAOKTIKEG AGEIC SV elval QIKTEG TOTE TTPETEL VOL YPTCILOTOMBEL TN YAo1-
YedTPNON EMOTPOPNG vEPOL. To wnyddt avtd mpémel va eivarl apketd Pabd wote va

umopel va 0gyBel TocOTNTEC VEPOL 1GEC UE AVTEG TNG AVTANOTG

- YV mepimToon mov 1o TNYAOL £YEl LVYMAN oTtdbun vepoL (mhvew omd 8 pETPa)
otafepn Kot TV SdpKEIN TOV ¥POVOL Kal peydAn dduetpo (move omd 1,5 pétpa),
umopel vo ypnoiponombel Tawtdypove Kol cov ANYAdl EMGTPOPNG, OPKEL vo pumv
amouTEITOL GLUVEYNG AEtTovpyia Kot M dvtAnon pe v evamdbeon va yivoviol oe

onueio oL omEYOLY TOAD UETAED TOVG
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Ewova 3.8 Tewbeppuxdc evariarmg avolytod kukhoparoc.[13]
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3.3.2 Avthieg Oepuotnrog

Opropdc Avriiog Oeppétrog

Mo avtAo Oeppotntog eivol Hio GLUGKELY 1) OTOIC EMITPEMEL TN UETAPOPU TNG
Bepuomrog amd éva yaunidtepo eminedo Oeppokpaciog o Eva LYNAOTEPO, UE T
ypnon emtepucng evépyeag (my. evog ouvumeotn). O mo Kowog THTOG OvVTALNG

Beppomrag eivon 1o avtiia Bepudtrag cvpmicong , Orwg Goivetal oty eikova 3.9.

H Oeppoduvvopikn apyn mico ond o aviao Bepudmrog cvpmicong eivarl to
yeyovog 0Tt éva aéptlo yiveror Beppotepo Otav cupméEleTal oe KpOTEPO OYKO. AVTO
TO OTOTEAECUA EIVOL KOWVI] EUTELPIOL T.) Y10 TOVG TOONAATES KOTA TNV TPOCUPUOYT| TG

nieong tov eAaoctikov: H aviiioa aépa (eotaiveral KoTd TO QOUCK®UA.

Ye o avtiioa Beppotrog, evo péco pe yaunid onueio Bpacpov ("yuktiko vypd")
e€oruileran ot BepudTTO TOL E8APOVS , 0 UTUOC OV TPOKLATEL (0€P10) cLpmELETOL
(ue ™ ypnon efotepikng evépyelng, ovvnB®G MAEKTPIKNG 1ox00C) Kol £T01
Beppaiveral, Kot otn cuveyelo To Bepud agpro pmopet vo mapéxer t Oeppomro 10V
oto ovotnua Bépuavons. Efoxorovbmvtag va eivor oe vymin mieon, o oatpdg
GUUTVKVOVETOL TOPO Kol TEAL 6€ VYPO apol amoddoel T yprown Beppomra Tov.
TENOG, TO PELCTO EMAVEPYETAL GE YOUNAY mieon péow pwag Porpidog exktdvmong,
KPLMVEL Ko purmopel va eE0THIGTEL Kot TAAL Y10 VO GUVEXLGTEL 0 KUKAOG, OW¢ QOiVETOL

GTO E1KOVO, 3.9,

. Zupreotrig

Mnxavri

Mnyn Beppd
nyn BeppotNTag ATtoSéKTng OepuoTnTag

<= | E€atpiotrig suprokvwric || <&

W ™~

el -
# 5

Em:ouwux.r'] 5I.E'I'IG.EI]

Ewéva 3.9 Kivion evépyelug katd ) Aettovpyio puog avtiiog Beppomroc. [11]
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levikd, pikpég TomKEG avtiieg BepuotnTog UIOPOLV Vo YPNCOTOMOoLY Y1a
Bépuaveon Kot Yoén kpov yOpwv (KAToKidv, ypaeeiov, katactnudrtov KA.w.). [Na
™ 6épuaven kot Yoén upeyohdtepov YOP®Y (VOGOKOUEIDY, TOAVKOTAGTIUATOV,
ypagpeiny, Beppoknminv), yio Tn BEpUAVeN VEPOL Ge KOALUPMTNPIXL KOl Y10 TNV
KEVIPIKN Toapaymyn] Oepuod vepod ypNong YPNOIUOTOIOVVTIOL UEYOAN KEVIPIKG
CUCTNUOTO. X& OPIGUEVEG TEPWMTMGELS, OVTL va ypnoipomombel pic. uévo avria
BepUOTNTAG, M GLVOAIKY 16YVG LOIPALETAL GE TOAAEG LIKPOTEPNC 1GYVOC GLUGKEVES, YU
va eéummpemBel éva ktiplo katd (dveg. Emiong cuyvd eykabictovior cusTiuata, pe

avTAMEG BepuoTTaG, TO OOl TAPEYOLVY GLYYPOVLG BEPLOVGT Ko YOEN oe Eva KTip1o.

Apy hevtovpyiag

H apyn Aertovpyiag tov aviMov Beppomtog eival 101a pe avt mov epapudletat
oT0 KOWA yuyeio, 6mov 1 Bepudmra. peTapépeTan omd ToV YOPOo ToL Yuyeiov (~ 50C)
oToV YOO 1oL TEPPEALOVTOC(~ 200C). O1 avtAieg BeprdTNTAS TOL YPTCILOTOIOVVTAL
Yoo Bépuoveon petagépovv Bepudmra and 10 EMTEPIKO TEPPUAAOV o Evov
DePUAVOUEVO YDPO, VA Ol avVTMEG BepudmrTag TOL YpMoIomoobvTal yio. Yoén
UETAPEPOLY BEPUOTNTA A0 EVA YDPO TOL YUYETOL TPOC TO £EMTEPIKO TEPIPAALOV.
YuvNn0m¢ ot avTAleg BepudTTAG YPNCILOTOIOLVTAL TOGO Y1d TN BEpuaven OGO Kol Yid
™y Yoén evdg ympov, ympIic avtd v amoterel TOV Kavova, O10TL GE TOAAEC

nepmTOoelg pio aviiio Bepudmrag eykadicTatal amoKAEIGTIKG Yio OEppaven.

H Aerrovpyia tov avtdv Bepuotnrog Paciletan oe d1dpopovg YuKTIKOUE KOKAOLE L
EMKPATESTEPO QVTOV TNG GLUTIEONG ATHOV &VOG WUKTIKOU pevotov. o v
Aerwovpyior piog avtdMog OepuotnTog COUE®VA UE TOV YULKTIKO KOKAO cuumieonc

ATU®V Elval omapoiTNTEG O1 TAPUAKATEO CLGKEVEC:
) O GLUTIECTNC

B) o cvuTLKVOTNG

v) o e€atuiotng

d) N extoveTiKn O1dtaln

€) M teTpodn Parfida.

O1 cLoKEVEC aVTEC elval KOWEG Y10 GAOLG TOVE TUTTOVE TV AVTAMDV BEPUOTNTAS TOL

Ba avaeepBobV otV GUVEXELO.
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_— Yypo exxxrrx  Miypo acpiov-vypod yopnhic micong

_ae Migpe agrioo-uppod vyl sicong - Aipio

Ewdva 3.10 Actrovpyia pog avtiiog Oeppdmntac oduQOva e Tov YoKTIKO KOKLO COUTIESTC TGOV
[16]
a) ZopmecTig.

O ovumieomg eivol TO 7O ONUOVTIKO UNYAVIKO HEPOG TOV GULOTNUATOV TOL
epyalovton pe Paon tov YukTikO KUKAO cvumieong atumdv. O cvpmeotg etvar po
avtAio aTpov. Avoppo@pe TOVG OTODE TOV YUKTIKOD PEVGTOD 00 TOV EEATULGTY], TOVG
ocvpmielel amd T younAN ESN STV VYNAN Kol KOADTTEL TIG OMMAEIES TEONG OTIG
ocOAMVOGE Kot To  euptipoTe.  TOL  WukTikou  KOKAou. Ot mo  cuyva
YPNOYLOTOOVEVOL TUTOL GUUTIECTMV EIVOL Ol (PUYOKEVIPIKOL, Ol KOYAMTOL, Ol
moAvOpopkol (EuPoro@opot), Ol GREPOEIDEIS CUUMIESTEG KAOMG KUl 01 CLUUMIECTEG

TOTOV TUUAGVOV.

B) Zoprokvenic.

O courvKVOTG VoL TO TUNUA TG ovTAlag BepudTnTog amtd 1o oroio amofdiieTon
n Bepuodmra. OVGGTIKE 0 GLUTVKVMOTAG Eival Evag eVOAAAKTNG Beppuomras HeTadd
TOL WYUKTIKOU pevetol Kot g mnyng/amodéktn Bepuomrag. Katd v Oeppavrikn
Aerrovpyia, 0 CLUTVKVOTNG amodidel BepuoOTNTU GTO HEGOV 1) TO YDPO OV TPETEL VO
Bepuavbel. Aviiotpo@o KaTd TNV WPUKTIKY AELITOVPYIQt O GULUTVKVOTNAG OOPPITTEL

Beppomra oto e€mtepikd nepifdirov. v apdén ot YIVETAL HE TNV AVIIGTPOPT
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TOV YUKTIKOU KUKAOL KOl TNV EVOAAXYN TNG AELTOVPYIOG TOV GLUTLKVOTN KOl TOV
eCatuiotn). Ot cLUTLKVOTEG OlakpivovIal e OVO KT YOPIEC TOLS AEPOYVKTOVE KOl

TOVG VOPOYVKTOUG,

O1 0EPOYVKTOL GUUTVKVOTEG KOTACKELALOVTUL OO YOAKOGMANVES Ue £EMTEPIKA
nrepOye, (0md YoAKSO 1 0AOLUIVIO), HEGH GTOVLG OMOIOVE KLKAOPOPEL TO WUKTIKO
pevotd. Ta wreplyla avéavouy TV emQAvElD, eVOAAAYNG £€TGL (GTE Vo yivetal
eukoAdTEpa. M amoPoin g Bepudmrag. O aépag xvkhoeopel pe v Pondeia
avepotpa.  (eavaykacuévn kKuklogopia) kATl MOV KAOIGTO TOV GLUTLKVOTN
1witepa BopuPdom Kot amdivTa EEAPTNUEVO OO TNV OTALTNON Y10, GLYVY] CLUVTHPNON

(xaBup1GU0, EAEYYO TOL AVEUGTNPW).

Ot vOPOYLKTOL CLUTLKVOTEG WYoOyovtal upe Tnv  Ponbeie  tov  vepov.
Xpnowonoovvial oTig aviAieg Beppdmmrag pe mnyn/amodéktn BepudmTog 10 vepod
(avoryto kKhKAopa) 1 10 £d0¢o¢ (Kieloto kukimua). Kataokevdlovrol kol autol amd

YOAKOGMANVEG OTMC KAl Ol AEPOYVKTOL GUUTVKVOTEC.

v) Eéatpietic.

O eatuomg elvan 1O TUAUA TNG AVTAMOG BEpUOTNTAS TOL OOPPOPA BepuoTnTU
amo &vay yopo N &va pécov. Ommg 0 CLUTLKVOTNG, £TC1 Kol 0 eEATUIOTNG eivat €vag
EVOAAIKTNG BepudmTag HETOED WUKTIKOU PELGTOD Kot YN G/amodéktn Oepuomtag.
H amoppdenon Bepuomrag yivetar pe eEATUION TOV YUKTIKOU HEGOL VIO oTafepn
nieon. O eototéc KaTaoKevdlovTol amd YUAKOGMANVES, GE AVTIGTOLYOVES TOTOVG

LLE TOVG CLUTVKVAOTES ( VOPOYVKTOL- UEPOYVKTOL).

Ot vopoyuktol eatuiotéc cuvdvdlovtal Ue avtAMeg BepuodTnTog OV EXOVV MG
anyn/omodéktn  Bepudmrag 10 vepd  (avtMeg  Bepudtnrog  vepou/vepol
KaedAPou/vepov). AvTioTol o Ol 0EPOYLKTOL EEATUIGTEG TOTOOETOVVTOL OTIG OVTAIES
Bepudmrag pe mnyn/amodéktn Bepudmrag tov aépa ( avtiieg Bepudmrag aépa —

aEPa. Kol aEPa- VEPOU).

To pelovéktuo tov e£aToTOV lval 0Tt AOY® TG Aerovpyiog Tovg, cuyva
piyvouv v Bepuokpacico Tng wNyNg BepuoTTag 68 TOAD YaUNAd eninedoa, pe Kivouvo
VO GYNUOATIOTEL TAYOC TNV EMPAVEID TOV COAVOV. ALTO Umopel Vo TPOKAAEGEL
uNyovikég PAaPeg oToug cmwAnveg, evd eumodilet kot ) petadoon Bepuotnrog. [a va

amo@evydel 0 Kivduvog auTog, 6TOLE LOPOYLKTOVG EEATUIOTEG KAEIGTOD KUKADUOTOC
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YPNCLOTOIEITON OIGAV O OVTIINKTIKOV OVl Y1 VEPO. AVTIGTOL(0, GTOVG UEPOYVKTOVS
€EUTHIOTEG OVOIKTOD KUKAMUOTOC, Otav 1 Beppokpacio e anyng Oeppdmrac nécel

YoUNAG, evepyomoteiton 1) Sradikacio T amondymong.

6) Extovortua) Awdtaeén.

H extovotikn owdrasn pubuilet v mocdmta ToL vYPod YUKTIKOU PEVCTOU omtd
TOV GLUTVKVOTH PG ToV e€aToth Kot oAAALEL To. BEpHOSUVAUIKE YOPOKTPIOTIKG,
TOL YUKTIKOD PELGTOD £T61 MOOTE OO VYPO LyMANG wieong oty ££0d0 1oL, VO
UETOTPENETOL GE Uiy VYpPoL-atroL otabepng yauning mieone. Ot o cuvnbicuévol
TOTOL EKTOVAOTIKOV SATAEEDMV TOV YPNCIUOTOIOVVTOL GTIS OVTAIES BeppdTnTog ivon 1

Beprootatikn ektovotikn ParPido Kol 0 TPIYOELON S COANVOC.

g) Terpaoon BarBioa.
H tetpdodn PorPide avipuéng elvar m ocvokevn pécm Tng omoiog yivetor m
QVTIGTPOPN] TOL WUKTIKOL KUKAOL amd Woén oe Bépupovon. H evepyomoinom tng

yiveton amd Vv 610taln eAEyyou mov £xel kabe avtiia BepuoTTOoC.

Ewova 3.11 Tetpdodn Bodfida avapeléng yio oy avtioTpo@r] ToV YOKTIKOD KOKAOD.[16]

[evikd exTOC 0O TIG MEVIE TUPOTAVE PUGIKEG GLOKEVEG, Ol avTAlES BepuoTntag
nepthopPdvouv aviroyo HE TNV KOTOOKELT TOVG Kot didpopa GA e e&apTnUoT Kot
UNYOVIGHOUE, IOV €YOVV MG GMOCTOAN TNV KoAOTEPN pLOMION Kot TNV acQUAN

Aettovpyia Tovg. Evdeiktikotepa pumopovv va avopepOoiv:
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- 0 JloywploTNS A00100, TOV TOTOBETEITAN GtV ££000 TOL GULUTIESTY] KUl £YEL OC
oKomd va, 1y mPicel To0 Addt AMmaveong amd TOLG VIEPOEPLOVE ATUOVE TOV YUKTIKOD

PELGTOD

- TO PIATPO-EPoVvTAPaS, TOL GLYKPATEL TO, 6TEPER SOUATIOW Kot Ta Tyvr LOPATUOD 1)
VEPOV TTOL TTEPIEYOVTOL GTO WYUKTIKO PELCTO

- o1 fadfides avtemoTpoPnS, TOV EXTPETOLVY TN POT| TOL YUKTIKOD UOVO TPOG pia
KaTevbuvon

- 01 poOuioTéS VYMAMG Kot YoUnAnG mieong

- ol d1atblels amombywons

- 01 Uepuootdres

- Ol NAEKTPOVIKEG LOVAOEC EAEYYOV K. 4.

Xovteleo TS ATOO061G

Q¢ anddoon pag avidog Bepuotntog opiletar 0 AOYoC TG OQEMUNG EVEPYELNCTPOC

TNV EVEPYELN TOL SATUVATAL.

Yvvreheotiig amddoong = Evépyeia mov AauPdvetar / Evépyela mov damavdrtal

(.1)

Mo v mepintmon ¢ Acttovpyiag oe BEpuaven etvar:
XovrereoTg amd006NS ozppavenc = EVEPYELD TOL Sivetan 6TO Bepuovopevo ywpo /

HAektpikn evépyeia yio tnVv Kivnon Tov GLUTIESTH = Qh (3.2)
W

Mo v mepintmon g Aettovpyiag oe Yyoén etvar:
XovtehesT S am0006NS ity = Evépyeia mov agapeitar and tov yoyouevo ympo /

HAektpicn evépyeia yio tnv Kivon TOL GUUTIESTT = Qe (3.3)
W
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Y7dpyovv 600 S10pOPETIKOL OEIKTEC TOL ¥PNGIUOTOIOVVIOL Y10, VO, TEPTYPUYOLV TNV
amodoon pag avtiiag Beppomrac. O otrypaiog Pabuog andéoong COP (Coefficient
of Performance) ka1 o emoylaxog cvvtereotng enidoong HSPF (Heating Seasonal
Performance Factor). O ovvieAeoti|g amOO0OGNC GLVOVTATOL KOlU HE TOV Opo
“GUVTEAECTIG CLUTEPLPOPEC", Kat Elval TAVTOTE UEYAADTEPOS OO T LOVAD..

O otywaiog Pabuog amddoong COP eivor o o cvvnbiouévog Oeikmng yo v
amodoon uog avtaiag Oepudmrag. Eivor o Adyog ¢ meéung 1oyvog oe (W) mpog
TNV KOTOVOMOKOUEVI NAEKTPIKT 1oL o€ (W). Ot Tég Tou suvnbmg Kupoivovtal amo
2 £¢mg 4 Yo TIC avTAlEg BepuodTNTOG UE TNYN TOV @épa. TNV TEPITTOOT TOV AVTMDY
BepudmTag pe TIyn To vepd i To Edagog, | T tov COP kupatveron cuvnbog omd 3

£0g S.

Mo v mepintmon g xewepvng Asttovpyiog opiletal g
COPy = Ogpuikn 16y0¢ cvumvkvot] (w) / Hiextpikn 1oy0¢ cvpmieoty (w) = Cls!
W

(3.4)

INa v mepintmon g Bepvig Aertovpyiog opiletal g

COP¢ = Yokt o0 e€otiot (w) / Hiektpuen 1oy0¢ svpmeoty (w) = 9€
W%

(3.5)

Mo mv mepimtoon g Bepvig Aettovpylag oe YiOEn, ¥PNCILOTOIEITOL GLYVE Kol O

Myyog evepyelakng amddoong EER (Energy Efficiency Ratio). O Adyog avtdg opiletan

(O

ERR= Yokt oydc efatpoth (Btu/h) / Hiektpiky 1ox0¢ ovumieoth (w) = 9€
W

(3.6)

Enreon 3.412 Btu/h = 1 W, n iy EER=10 &tvon 16060Ovoun pe COPC= 10/3.412 =
2.93. Tevikd pio avtiio Bepuotnrog Bewmpeital OTL £yl IKAVOTOMTIKY] EMLO0GT, €6V

EER>10.
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O oeikteg COP ka1 EER Poacilovtal oe epyaotnplokéc UETPNGES KOl OgV
UTOPOLV VO, ATOOMGOLY T CUUTEPLPOPE, LOG OVTALOG BepUOTNTAS 68 UaKPOYPOVN
Aewovpyio. AvriBeta o emoylaxkdg ouvvtereotng amddoong HSPF  amodider mio
PEOAMOTIKG TNV GUUTEPLPOPE. U1ag avtiiog Oepuomtag o enoylaxn Pdon (efdoudoa,

unvag, Tepiodog).

O emoylaxog Pabuog emidoong HSPF eivar o AOyog g SLUVOMKNG ®@EMUNG
evépyelog oe (kWh) mpog Tnv GUVOMKG KOTOVOAMGKOUEVI] MAEKTPIKY EVEPYEIN OF
(kWh), n omola. umopet va meptiapfdvel Kot v Katoviimen Pondntikng evépyelog
(7. omd NAEKTPIKY AVTIOTAGT), AVEUGTNPES EEATUIOTY] KOl GUUITUKVMTY)).

Mo v mepintmon g xewepvng Asttovpyiog opiletal g
HSPF,= Ocpuin evépyelo mov amodidel o cvumvkvotg (kWh) / Katavoickoupevn

niektpikn evépyeto (kWh) = Qh 3.7
W

Mo v mepintmon g Bepvig Asttovpyiag opiletal g
HSPF = Ocpuikn evépyea mov agarpel o eéatotmg (kWh) / Katoavoriokouevn
niektpikn evépyeto (kWh) = Qe (3.8)
A\

Emumhéov ypnoomoteital kol 0 AOyog NG €mOyOKNG evepyslokng emidoons SEER
(Seasonal Energy Efficiency Ratio) o onoiog opiletat og:
SEER= Evépyeia mov agaipel o eéatpiotg (Btu) / Katavaiiokduevn evépyeia
(kWh) = Q¢ (3.9)

W
H emoylaxm enidoon wag avtilag Oepuotnrog Bempeitor wcovoromrikn v HSPF>3
1N avtiotorya SEER>10.

‘Evag moAd omovdaiog uotkde vOuog mov toybel yio kabe avtiio Bepudtnrag etval:
‘Oco pikpdrepn etvar 1 O1apopd, uetach tng Bepuokpaciog Tov HEGOL amd TO OOl
avtAgitan n Beppdmra Kot TG Oeprokpaciog Tov HEGOV GTO OmOio amoppInTETOL M

Beprdma, 1660 VYNMAOTEPOG EIVaL O GLUVTEAEGTIG ATOS0CNGC.
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YvokTika peveta

Me 1oV 6po WYuKTIKO peVoTO KaAeital Kabe ovoia (e vYpN N aéPla LOPPH) TOL
YPNOYOTOIEITAL GTOV KUKAO AEITOVPYING TOV YUKTIKOV LUNYOVOV KUl TGV OVTAMOV
Bepuomrag, amoppoPd Bepudmra amd Eva UEGO M Eval YDPO Kal TNV omodidel e Eva
dAro péco M yopo. H amoppdenon ¢ Bepuomrag Paciletar oty atuomoincn tov
WYUKTIKOD LYpov, M omoio yiveton oe éva otoryeio atpomoinong (eoatuiotng). H
amodoon NG BepudmTag YIVETOL UE TNV CLUTVKVEOGT TOV OTUOV TOL WYUKTIKOV

UEGOVL, M omola, YiveTal 68 &va 6TOYEID0 GLUTVKVMGNC (GUUTVKVOTNC).

H xotoAAnAomta evdg WukTIKOD peuoTol Y10 KOTOW OEOOUEVY] EQUPUOYT,
e€aptdTan amd TOAAOVG TAPAYOVTEG. e AVTOVC TEPLAAUPEVOVTAL Ol BEPUOOVVOUIKES,
(QUOIKEC KOl YNUKEG 1O10TNTEC TOL KOOMDC KOl KATOlEC amolTnoeEl; acpdiciog. H
omoVOUIOTNTA. N 1 QUOIKN onNuocio. KABe YUPOKTNPIGTIKOL peTafdAieTar amd

EPAPUOYYT] OE EQPUPUOYN KOl OEV VIAPYEL TO 1O0VIKO YUKTIKO PELGTO Y100 OAEC TIC

EQUPLOYEG.

Kdabe yoktikd pevotod yopaktnpiCetar pe to ocvpporo R (Refrigerant), to omoio
axoAlovBovv Vo 1 TPelS apBuol. Xta cuVNBICUEVA YUKTIKG PELGTA Ot ap1Bpol avtol
ekepalovv ta dtopa @Bopiov (F), vopoydvov (H) ko dvBpaxa (C) otn ymuikn toug
gvoor). XvvnBiopuéva yokTika uéca eivarl ta, R12, R13,R22, R134a, R407C k. A7

Mo ™ emthoyn 1oL WukTiKoO pécoL Ba mpémel va AouPdvoviar vadyn ot
Bepurokpacieg Tov 600 UECHV UE TA Omolo TO WukTIKO aAAdlel Bepuokpacia. Ta
EMBLUNTA YOPAKTNPICTIKA TOL WYUKTIKOL uécov eivar: (1) va punv etvar To&d vypo,
(2) vo unv etvor owPputikd, (3) va unv eivarl everexto, (4) va eivar otabepd oTIC

Bepuokpacies epapuoyng kot (5) va dwarifetal g yopnAd KOGTOC.
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O YoKTIKOG KOKAMG GVNTIEGTC UTROV

H petagopd g Beppotnrag petald tov 600 YOpmv daPOPETIKNG Beprokpaciog
yiverar pe tn Pondeta Tov WYukTiKoL peécov. To YukTiKO HEGO, axoAovBel pic KUKAKY
otepyacia 1 évav Beppoduvapikd KOKAo, amoppogd Beppotnta otav eatpileTar Kot
amofaiier Beppomro Otav cupmukvovovtal Ot HETAfOAES TOV WUKTIKOU PELGTOD
umopolv vo mapactafoldy oto Swoypdupate micong / evluimiog (ewova 3.16) kot
Oeppokpoaciag eviponiag (ewkdva 3.17). Emiong ot petaforés 6tov WUKTIKO KUKAO

GLUTEONG GTUOV OglyvovTal oTOV Tivaka 3.4.

f}l

QO

Ewcova 3.12. Aidypoppa [Tieong —EvBainiog evoc davicod yoktikol kdkiov copmieonc atuov. [12]
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Ewova 3.13 Iympon) mopdotoon ko didypoppo Tlieong —EvOdimioc tov 18ovikod WoKTIKOD

KOKLOV.[12]
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Hivaxag 3.4: petafolic oTov YokTiKd KOKAO GOUTIEGTC UTUAV .

MetafoAr;  Agpyaocia WuKTIKO pEVOTO MetapoAn
EVEPYELOG
1.2 Juprmnigon Maipvel evépyela Katavaiwon
LLNXOWVLKOU Epyou
2.3 JupnUKvwon ArtoBahAet Beppotnta AmnoBoAn
Beppotntac otov
ano8éktn
Oepudtnrac
34 Extéovwon An6 vypo vhnAng nieong Kapia evepyelakn
ylvetat uypog atpog petafoln
XaunArg rieong
4.1 E€datuion AvtAel Bgppotnta Anoppodnon

BepuodTnTAC QMO TV
ninyn Beppotntag

Avthicg Oeppotntog £6G.Qove-vepov

Xpnowonoovy v anobnkevpévn evépyelo Tov £6G@ovg (BepuroympnrikomTo
€0GPOVC) Y10 TOV KMUATIGHO dNUOCIOV Kol 101mTIKOV KTipiov ke peyébovg. INa va
emrevydel avTo KataokeLAlETOL 6TO £00.POC £va KAEIGTO IKTVLO TAUGTIKOV COAVOV,
OV OVOUALETUL YEWEVOAAAKTNG, LEGE GTO OMOI0 KUKAOQPOPEL AMOCKANPLUEVO VEPO 1)
owvpe  vepov/avrmnktikov. Me v Pondeile  ToL  yemeVOAAGKTN O
EEQTUOTNC/CVUTUKVAOTIG TOV TPOTEVOVTOC KUKAOUOTOS NG GvTAlag Oeppomnrog
amoppoPd. N amoppintel Oeppdmmta 610 £50¢Q0C. AVUAOYO HE TNV KOTOGKELY TOU
ouvepyalouevov YemeVOAAAKTY TO CLOTHUATO 0VTE dlakpivovior oe opllovria,

KOTOKOPLYQ. 1] GTEPOELDN, ToL O7Tot0. EYoVV avolvBel oty mopdypago 3.3.1.

To cvotiuate avii®v BepuomTog e04Qovs/vepol TapoLG1alovy GHEPE. VYMAL
TOCOGTO €yKatdotaong ot mponyueves Evpomaikés yopeg onmwg n I'eppavia, n
EABetia, n Zoundia, aArd ydpeg ™¢ Apepikavikng nreipov omwg ot HILA kot o
Kavadac. To yeyovog avtd o@eidetar otovg vymAdtepous Pabrovg amddoons mov
TOPOLCIALOVY GE GYEGN LLE TOVG VTLOAOITOVG TUROVG GVIADV Bepprotrog, oAAd Kot

OTNV QIMKOTEPN TPOG TO TEPIPAALOV CUUTEPLPOPE TTOV EKPPULETOL LE TNV HEIWUEVT
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KOTOVAAMGT TPWTOYEVOUE EVEPYEING MOV £XEl MG OMOTEAECUN TNV UEIMON TOV

EKTIOUTOV POTOV GTNV ATUOCPUIPOL.

IUPITURVWTTG

Terpawén Padpiba
EvaAAdktng {gotou G

vepol

N —

OUT -a— =
Npé¢/ané o Siktwo -
JUPLEDTI|G npog/and o ésadog
(rewBeppukdg evarhaxng)

Ewcova 3.14 Avthia Oeppotnrog edaponc-vepot yia diktvo 0éppavonc. [3]
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Kepararwo 4. Merétn e@apuoync yemOepuikiic avtilog
Oeppomrag oto Koloupntipro.

4.1 I'ewBeppIkd cvoTNUE 6TO KoOAvupnTipro.

H 0épuavorn micivag etval pio Asrrovpyio n omoio. pmopel va mpaypoarorombet
EMTLYDG omd TN YembBepuia. Ty mepimtmon evog korvpupnmmpiov n Bépuavern g
molvag Pe ™ yewbepuio SVVOTAL VO GLUVOLAGTEL UE TNV TAVTOYPOVI YOEN TOL YDPOV,
yeyovog mov odnyel oe peyorvtepn eCowovounor. Ev  yéver vmapyovv dvo
SIPOPETIKEG PIAOGOPIEC TTOL AVOTTUGGOVTUL GYETIKG UE T uEB0OO oL Ba BepuavOel
N moiva Ko Oa KApatiotel o ydpog tewv Beatdv. H mpdtn avartdooetol pe 1o
KAMIGGIKO GUOTNUA, YEMOEPUIKOV avVIAIOV BepudmTag vepod - veEPOL Ol omoieg Ba
mapdyovv Bepud vepd yio Tn Bépuaven Tiolvag oe Evo KAEIGTO KOKAMUO
AVOKUKAOQOPIag AOY® TNG Tapovsiag Tov yAwpiov ¢ misivag, evd tavtdypova Ba
UTOPOVGE VA SLOYETEVGEL YuYPd VEPO Y10, TNV KEVIPIKY KAIUATICTIKY Lovada Tov a

KAVEL TNV 0QOYPAVGT] KOL TOV KAMUATIGUO GTO YDPO.

Me avtf 1 péB0dO, TO0 OvOIKTO 1 KAEIOTO YemBepukd cHotuo OvvaTol Vo,
mopayel Eva PETPIOG Beppokpaciag youypd vepo, TavTdYpova UE TN BEpUAVON NG
Toivag, To omolo, av Kol epOGOV YPELNCTEL, TO TPOSPEPEL OTN KAMUATIGTIKN HOVAdA.
Me ovt6d TOV TPOTO UEIDVOVTAL Ol GOITHGELS TOL YLYPOL VEPOL TNG KAMUOTIGTIKNG
Hovadoc. Av OUMC, M KEVIPIKY] KMUATIOTIKY] Hovado amortel Oepuikn evépyela ToTe,
vt Ba elval aBpPOIGTIKY GTI] GUVOAIKY 16}V TTOL CMOITEITOL Yio, T OEPUAVEN NG
molvag. Xe aut ™ uEBodo mpwTapykd poro £xel M Bépuavorn TG moivag VO
devtepebiov etval 0 KAMUATIOUOS TV Besotdv. Mio 0e0tepn @AOGOQIN OV Ova-
TTOcoeTal cLVOLALEL T Bépuoveorn NG MGIvog pe TNV Toutdypovn pubuion Tov
E0MTEPIKOD  KAMUATIGUOD TOV  YMOPOL  YPNCILOTOIOVTAS YEMDEPUKES OVTALEC
BepudT TG VEPOL - GEPOC. XTNV 0LGIN, KATAPYEITOL 1] KEVIPIKY] KAUATIGTIKY] LOVAOQ
ka1 tomobeteite pia povada vepol - agpog. Avti 1 povada, otav omortel Yoén o
YHOpog, Bo mopdyel Eva, HEPIKO BepuUIKO QOPTIO TO OmMOI0 &ival KUTAAANAO Yoo TN
B&puavon g moivag, OToYeLOVING OTN UEIMON TOV ENEVEPYOMOMOCEDYV TMV
YEWOEPUIKDY avVTMAOV BepUOTNTAG VEPOL - VEPOL Kol TOL VIOPRPULYIOL EEOTAMGUOV.
‘Oho T0, TOPOTAVE omonTobV UEAETN Kol yvdom Kol Oa Tpémel v eEETACTOLV UE
TPOGOYN.
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Zuvnoéotepa, Yoo TOCO VYMAES OEpLIKEG KO WUKTIKEG OOUTOEIS TPOTIHATUL TO
KAEI0TO yewbepikd oloTNUo. €KTOC TNG TEPIMTWONG EVPECNG KOVIVIG TANYNG
yemBepkov pevotol oty onoia Ho. ypnoonombel avoikto yembepuikd chonuo .
Emumhéov, dev eivar Alyeg o1 Qopég mov e€etdleTon 1) TEPINTOON KAADYNG TGOV QOPTI®V
Baong omd 1 yewbepuio evd 1 apyikn Oépuaven N ToxoV QopTi®V orung vo
KOALPOOOV 0o cLVOLAGHEVO oot YemBeppiag kot AEPnTa TeTpEAaiov 1) PUGIKOD

aepiov.

Y mepintwon tov KolvuPnmpiov mov efetdlovpe Kpiveror mo ocwoti M
tomoféTnon YemBepuikol eVOALAKTN KAEIGTOD TOTOL KATaKOPLENG d1evBuveng Adym
™me un Vmopéng yemBepuiKoy PELGTOL 6TO £VPLTEPO TEdi0 YOp® omd TO
KOALUBN TP Kot AOYM TG MO 6MOTNG XWPoBETNONG KAl EAEYYOUEVNG KO oTAOEPNS
amodoone. H mo kotdAAnAn meploy) TomobETnone TV YEWEVOAOKTOV Eival 6TO
Bopio pépoc tov korvuPnmpiov (ewoéva 4.1) o po weployn 500m* TEPITOV
KoALTTTOUEV OO YKOLOV, 180VIKY Y10 YOUATOVPYIKEG EPYUGCIEG, KOl GE KOVIIVI|

amocTOoT Kot omod Ta dVo Aefnrootdcia.

eyt

2 Kafstor Feosvuldiaktes

ity

-

Ewdva 4.1. Arewcovion tonobémnone yewevohiaktav oty Bopeio mhevpd tov koivupnmmpiov kot
Sadpo g pevotov mpog o Aefnrootdota. (Xpion npoypaupotoc Googlearth).
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4.2 Emoyn] KAe16To YemOgpIKOD GVGTHNATOG.

270, OVOIKTA YEMOEPUIKE CULGTHUATE CVTAOVUE VEPO, TOL TOIPVOLUE 1 TOL
TPOocdidovpe OEPUOTNTA KL TO EMSTPEPOVLE TGH GTOV VOPOPOPO amd OTOL TPONADE
HEG® TNG YEDOTPNONG EUTAOVLTIGUOV, otoyebovrag oty  e€lcoppomnon g
BepLOKPAGIOG TOL KOl GTNV ETUVOVIANGY TOV GTNV GPYIKY TOV BepUOKPOGIO HECH
NG TAPAYWYIKNG VOPOYEDTPNONG. XTO KAEIGTA YEMOEPUIKA GLGTHUOTA, 1] SLAOIKUGTL
LT ETUVOAUUPAVETAL CUVEXDC HLEGO GE £V, GUGTNLO COANVAOGENDY, TO OTOl0 etval
EVTAPIOCOUEVO GTO E00POG, GVTIIKAOIGTOVTAG TNV VIUPEN TGV VOPOYEMTPNCE®V UE
auT] TOL YemoLAAEKT. H Pacikotepn moapduetpog ota KAESTE yemBeppukd
cvotnuata gival 1 dtatpnon otabepng Beprokpaciag Katd tnv eicodo kot v £€000
amo o £6090c. Av yio mapdoetypo dumictwbel cuveyng Trhon ¢ Bepuokpasciog
Katd T d1apKeln TG BEpuaveong evog KTipiov, Tote Ba Tpémel va e€eTaoTEL TO UNKOG

TOV YEMGULAAEKTY).

Ta Kierotd opilovrio cvothuarto dwympiloviar ce tpelg katnyopieg. H mpbd
KaTnyopio, opopd T0. GLGTHUNTA GTO OTOlN EYKAOIGTATAL OTAOG COANVAG GE GTEV(L
YOVTOKIQ, OTOL amaltel ToV TEPIocOTEPO TEPIPdirovta ympo. H devtepn karnyopio
TEPAMOUPAvEL TOVG TOAAUTAODE GOAVES Ol OTO101 TOTOOETOVVTIOL GE EVOL YUVTOKL LE
okomd TN peimwaon tov mepidirovta ydpov. O1 TAPPOL TOV YPTGILOTOIOVVTOL UTOPEL
va givar eite peydhov Pdboug eite peydAov TAUTOVS UE TOVC COANVEG S10XMPIGUEVOVC
katd 0,3-0,6 m. [Topdtt TO0 UNKOC TOV TAPP®V UTOPEL VoL LEWOEL, TO GUVOMKO UNKOG
TOV COANVA TPEREL Vo, avéNBel, HOTE VO, VIEPVIKNGEL TN BEPUIKT] AAANAETIOPAGCT] TOV
yYerwovikmv coinvocemy. H tpitn kamnyopia etvar to, optlévTia. GLGTHUATA GE LOPPT
slinky coils. H Swouopemorn avt pmopel vo, UEIDMGEL OKOUO TEPIGGOTEPO TOV
amoIToLpEVo Olbésiuo mepPdriovia ydpo. Ol COAVOGCEI OVAOITADVOVIOL WE
TETO0 TPOMO (MCTE VO, UTOPOLY Vo TomoBetnBovv 1660 KATAKOPLPAU GE i GTEVN
TaPpo, 660 Kot opoVTIAL 6TOV TATO €vOG TAATL YovToKiov. Ta amorovueva unKkn
TOV TAQPp®VY givor katd 20-30% pikpotepa TOV UNKOLE TOV YOVTOKIOV OV KEVOLV
YPNON OTADV GOAMVOV, OAAL TO UNKN TOV COAMVOV evoéyetor vo, ovénbovv
OTUOVTIKA 6TV TEPITT®ON NG 16000vauNG Beppukng amddoons. To mheoveékTnua TV
op1OVTIOV YEMBEPUIKDY GUGTNUATOV, OTAV AVAPEPOUNCTE GE KATOIKIEG, lval TO OTL
amoTEAOLY PONVOTEPN AVon AOY® NG HeYOANG O1afec1udTTaS TOV €EOMMGLOU KOt
NG SLYVOTEPNG EPAPLOYNG TOVS. AVSTLYMG OU®G dev umopet va cupPaiverl To 1610 kat

OTIC UEYUAVTEPEG EYKOUTACTAGELS.
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270, LEOVEKTAUATO TOV OPLOVTIOV cvothudr@y meptlapuPaveTol n araitnon yo
apketd mepPaiiovta ydPO, Ol SOKLUAVGELS GTO GULVIEAESTH OmOOOGNC TOL
opeliovtal oTlG OepUoKPaclokéG SOKVUAVEELS TOL TEPPAAAOVTOC Kol OTIS Old-
KUUOVGELS ©TN OepUIKT oy@ylLoTnTa A0y ToL WKpoL Pdbovg g ekokoeng H
emAoyn] UeTaEL optldVTIoN 1] KATAKOPLEOL SLGTHHNTOC €€apTdtal amd TOAAOVC
TOPAYOVTEG, ONMC TO KOGTOC TOV YOUOTOVPYIKAV EPYUcIOV, TO Ol00EG110
TEPIPAAAOVTIO YOPO Kol TN OePIKN Oy®YWOTNTA TOL TOPOLSIdleEl TO eKAGTOTE
TETPOUA. 1€ TEPUTTMOELS TOV LRLAPYEL O1BEGIUOTNTO G€ TEPIPAAAOVTA YDPO Kol deV
etvar Ppaydoeg 10 WETPOUA NG ELPVTEPNG TEPLOYNG, TO OPLOVTIO GLGTHUATO
AOTEAOLY TNV OIKOVOLIKOTEPT AvoT). Tao KOTAKOPLPO, GLGTIUATA, ¥PTCLLOTOIOVVTOL
otav 0gv VIhpyel S1oOEGIUOTNTO ¥DPOL N OTOV 1) EVPVTEPN TTEPLOYN Etvan Bpaydomes. H
emhoyn petalh oplovriov M KaTaKOPLPOL GLGTNUATOS dlevkpvileTon Ererta amd

TEYVOOIKOVOUIKT] avéAvon.

4.3 Awgpopemon YEMOVAAEKTY

O yewovArékng. pmopel va tomobetnOel oe mapdAAnin 1 ce ev oepd 01dToln
(ewbveg 4.2 - 4.3). Lt cvoTNUATO €V GEPE LILAPYEL pio LGVO O1OPOUT TOL VYPOV
EVOD oTO, TUPAAANAO apKeTég meplocotepeg. H emhoyn Pociletoan 610 KOGTOC
tomobétnong kot eykatdotacnc. Ta v 6elpd GLGTNUATO ATOUTOVY UEYUAVTEPNC O10-
HETPOL COAMVEG TTOL 00N YOLV G VYMAOTEPO KOGTOG ayopds. Mo avtAieg Oepuotnteg
UE WIKPEG TTAPOYEC, O OXEOLUGUOG TOV YEMGVAAEKTN OBa TPETEL VO, EIval TETOL0G MOTE
Vo €UVOel TNV KaAN peTaQopd g Bepuommrac. Ta mpotepiuoTa TV €V GEPA
OVOTHUATOV gival 0TI TO VYPO AKOAOVOEL povaya. pia oladpour| kot epgavilel erdyiota
VYMAOTEPN Bepukn ayoyotnTa. To peyoAdTEPO OUME TPOTEPTUA TOVE £ival OTL M)
QTOUAKPLVGT] TOV 0EPQ OO TO GUGTNUA YIVETUL e GYETIKE 0KOAO TpOTO. Q6T060
OU®G 1 OVAYKN UEYOANG OLUUETPOL COANVA, 1 TEPIOCOTEPT] TOGOHTNTA OVTIYVKTIKOV,
TO VYNAOTEPO KOGTOG KATAUGKELNG KOl Ol TEPLOPICUOL GTO GUVOMKO UNKOG TOL
YEWGVAAEKT] TOV GUOTNUATOG OV ¥PEGLETAU OmMOTEAOVY POGCIKG, LEIOVEKTILATA TNG
uebdoov. Ta mapdAAnio, GLGTUOTA YPNCILOTOLOLY UIKPOTEPNC OLUUETPOV COANVECS,
OV OTTAITOVY UIKPOTEPO KOOTOC KOTAOKELTNG, KOOMG KOl UIKPOTEPEG TOGOTNTECG
AVTUYUKTIKOD 0td Omolo0NmoTe dAA0 choTua. To HEYOAVTEPO UEIOVEKTNUA TNG ME-

Bodov etvor 1 duokoAia, otV amoudKpvven Tov aépa. amd To cvotnua. Kabe Bpdyoc
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dev pmopel vo. elvan S10pOPETIKOD UIKOVG, TPAYIO IOV KAVEL APKETE GVGKOAN TNV
EYKOTOOTUON TOV YEMOLAAEKTN] ©TO Olbécipo ympo. Avtd ogeietar oty

£EL00PPOTN O NG TTOCNG TECTG TOV CLVOAMKOD GLUGTILOTOG.

KAGETOZ-E JEIPA KAGETOI-MAPAANHAA
ypapy mapoyiq
—’,_J(... ypajyi napoyrig —t / EniTpoMA
- o -
\ £ ~ \ ¢ )
Bpoyxos f "—*—’“—"—"I
smotpodr) - s
[ ! 1 1 ' R 1 Bpévxos
| '
|
) U U |
\‘ — oty
U-Bend * _ U-Bend

Ewoéva 4.2 Ze cepd ko Tapdhinhoc kdbetoc yemevariaxmg [3]

OPIZONTIA-JE SEIPA R e o .
[ napoy
| ;.
| ‘r i b !—* — e — KAGBog mapoxfig
! I.\ | I g
Fi 5 3 : . ' 1 ] . .
emotpodl ) - Kkhadog emotpodiig
I | | '
L = - "] L t--—o—c-i‘—-—o’ E]'[lﬂ'(pﬂd)ﬁ
Ewdva 4.3 Ze oeipd kou mapdlinioc oprlovriog yewevariarkmg [3]
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4.4 I1poowaypa£C VAIKAV YEMOVAAEKTI

O yewoVAAEKTNG amoTeAeitoal amd TAACTIKOUG OCWOANVEG TOL TUPOVLSIALOLV
guKapyio pe dvvatdra, VKOANG emelepyaciog Yoo Vo YIVOUV 1GYVPES EVGELS Kol
apBpmeoelc. To ypnoipwonoodueva, VAIKG gival TOAVPOVTLAEVIO KO TOAVABVAEVIO.
Xy Apepikn kot otov Koavadd, axoua Kol 6 TOAEG EVPOTAIKES YDPES Omov dev
VIAPYOLVV TO, AVTIOTOUXO OIKO TOLUG TPOTLMO, KOTAOKELNG 1GYVOLVV Ol TUPOUKATH

TPOSIOY PUPEC,

[Iportuna koTackevng yemoLArEkT [Kavadd ko HITA]:
IToAvBovturévio PB 21 10 pe SDR 13,5
IToAvBovtvAiévio PB 21 10 pe SDR 17 &
ITorvoubvrévio PE 3408 pe SDR 11
IToAvonBvrévio PE 3408 pe SDR 40

[Ipotuna koTackevng yemovAréktn [Evponaikn Evoon]:

VDI 4040 torvaiOvrévio PE-MRS 8 xatd DIN 8074 ko DIN 8075

YuvnOmS, ¥PNOYWOTOOVVTIOL Ol cOANVEG He TO vymAdtepo SDR, oAhd avtd eival

GULVAPTNOT| TOL KOGTOLE KOl TOL UEAETNTY.

To péyebog Tov coOMVA TPEREL VAL VAL TOGO PEYAAO DOTE VO, LELDVETAL TO KOGTOG
KATOVOA®GNG TNG MAEKTPIKNG EVEPYEING TTOV CRATOANTE OTNV AVOKLKAOQOPIO. TOL
SAVUOTOG HEGH 6TO YeMOLAAEKTN. EmmAéov, 1o péyebog Tov coinva tpémel va gival
TOGO0 UIKPO OOTE VO, ONUIOLPYOUVTOL OTO ECMTEPIKO TOL GCOAMVA PUIVOUEVO
STPOPIMSHOV HETAED TOV KUKAOPOPOUVTOC LYPOL KOl TV TOYMUATOV TOV GOV,
o0TMG MOGTE va, Eyovue PEYIoTN petagopd Bepuomtag. To tehevtaio Opmg odnyel ot
vymAoTEPN TTon mieong. H Bédtiom Aon AapPdvetor petald Tov pavouivou g
Bepikn ¢ amodooon¢ (Tov elval 1o Poactkd PEANUA o pior LEAETN) KOl THG TTMOGNC TNG
mieonc. Oa pémel vo divetan 1010iTEPT TPOGOYN 6TO YEYOVOS OTL Ol GCOANVAOGELS UEYE-
¢ dapétpou eivar oxkpPotepot, amaitody HEYUAVTEPT TOGOTNTA AVTIYUKTIKOD Kol
etvar o 6VOKOAOL GTO YEIPIGUO KOl TNV €YKATAGTOUGT TOVG OO QUTOVE TOL £XOUVV

uikpotepn o1dueTpo. H mieioymoia TV ye@GLAAEKTOV KOTAoKELALOVTOL 0md COANVA
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3/4-, 1-,1/4-, 1 |1/2 - ko1 2- wrodv. O1 GOMVEG TOL TOTOBETOVVTAUL GE TAPUAANAOVC
Bpoyoug &xovv HKkpdTEPN OLAUETPO, EVA Ol OLUVOUEIG Ol OTTOLOoL UETAPEPOLY TO VYPO

a7t KO TPOG TO KTIP10 EIVOIL KATACKEVAGUEVOL A0 COANVEG LEYUAVTEPTC OIOUETPOV.

O1 coinveg ko 0 e€omMopOg Tov elval eKTeBEUEVOL 6TV NAOKT oKTIVOBOoAL0 Ba
apénel vo, etvan ovBekTikol otig axtiveg uv. Emiong o1 coMveg mpémel va gival

KATOAANAOL Y10, TIC TPOYPAULATICUEVEC OEPUOKPUCTIUKES LETAPOAES.

4.5 To péco peta@opdg e Oeppotnrog

H avraiioyn g Oepuomrog HeTa&h Tov e6GQOoVg Kal TG £YKOTASTAONG YiveTal
Slopécov Tov yewoLAAEkT. o v emtuyio TG UETOQOPES TNG EVEPYELNG,
YPNOWOTOOVVTUL OOAVUATO VEPOD - OVIIYULKTIKOD T OROlo, EMLTAYLVOLV 1N
uetapopd ¢ Bepuomtag. To vypd mov Ba emireybel etvar cuvviptnon TOAAGOY
TopoyovIoVv, Omm¢ 1 eAdyotn Ko 1 uéylotn Oepuokpacia, o 1EMOEG TOL
maponpettal kot dhia. Tpotapykd poro moilel n S1OUOPPOGCT TOV YEMGVAAEKTY, TO
VMKO KATAOKELNG TOL, TO PaBo¢ kal 1 01dtaén tov, kabhg emiong Kol  Bepuiky
ayoyoémTa 1oL £0dgove. H dtdtaén tov coiva mov Oa ypnoiorom et [optlovrtia
N katokdpven, &v oepd 1M mopdAinin] mailelt ovclooTikO polo 610 PLOUS
VOKUKAOQOPIOG, otV TTMOOCN TIECNC KOl OTO GULVOAKA UETPY  OEPUOVTIKNG
emeaveg mov etval avaykaio. [Mapdio mov M 01dtaén kar n SUOPPHOT TOV
YEMGVAAEKTT €lvol AAANAEVOETN UE TOV TOTO TOV VYPOV Tov Ba ypncoromoolv, o
TEMKOG OYEO0GUOC omoTeEAEl KPIoN TOL HEAETNTA Kol TG TOMOAOYIaG TNG eVPUTEPTG
EPoYNG Tov Epyov. Ta vypd TOL YEWGULAAEKTN TAPOLGSIALOVY 1OITEPOTNTEG TTOL
GLVOEOVTOL TOGO LE TO KOOTOG TNG APYIKNG ETEVOLOTG OGO KOl LE TU AETOLPYIKA
€€0d0 OTMG Ty TNV VYNAN KATOVAAMGN TNG NAEKTPIKNG EVEPYELNG, OTAV TPOKEITAL VO

YPNOWOTOMB0UV VYPE. te VYMAS 1EDOEC.

Ta ovvnbéotepa LYPA TOL KLKAOQPOPOUYV o& &va yewbBepuikd evaAldxTn
BeprdmTag etvar LOATIVA OIHADUOTA e KUPLO GTOLYEID TO VEPO KOl YAMPIOOES VATPLO
N 0oPECTIO, TPOTLAEVOYAVKOAN, OBVAEVOYAUKOAY, HEBLAIKY) GAKOOAT, QOLAIKY
aAKOOA Kot Totdoo. Idwitepn onuacia mapovsidlel n toéikdmmra, TO LYNAO 1EDOEC

Kol to onueio ™Méng Tov kaBupov VEPOL N TOL VOGTIVOL StoAduatog. EmmAitov,
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onuavtikd poro mailel kKo M BeppoympnTiKdTTA TOL TAPOLSIALovY Ta VYPA, M
dpopd mieong Kot TPPNG TOLV OMUIOLPYOVY, T OUPPOTIKE YOPUKTNPIGTIKG, TO
KOGTOG Qyopdc KOl GUVTINPNONG Kol TEAOG Ol TEPIPUALOVIIKEC EMMTOGE GE

TEPImTOON SlopPoNg TOLC.

To onueio tENG TOV VYPOV, TOV AVAKVKAOPOPEL GTO YEMGLAAEKTY KaBopilel
GLYKEVTPMOT] TOV LYPOV GTO VEPO TOV EUTEPIEYXETAL GTOV YEMGLAAEKTY|, Kot mailel
OLGLUGTIKO POAO GTO TAYWOUO, TOV EVOARAKTY OEpUOTNTOC TNG YEMBEPUIKNG avTAiog
BepudmTag, MOV YPNOONOlElTOL Yoo TNV €EUTHION TOV TTINTIKOD VYPOL 7OV
eumepiEyetal otV avtiia Oepuommroc. H mo younin ovapevéuevn Bepupokpocio
e€600v amd TOV eVOAAGKTY BepudTTOC TPOC TOV YEMGULAAEKTN TPOcolopilel To
onueio ™EE®MG TOL AVTIYUKTIKOD VYPOU 7OV TPEMEL VO ypnolomombel otav m
yemBepuikn avtAiia Beppomtag Asttovpyel wg Beppuxn unyovn. H mepiektikdra ¢
SoAvpéEVC oveiog 610 piypo vepol - avTnyukTIKOU e€0pTATal Omd TN YEOYPUPIKY|
Béon g eykotdotaong Kol KOTO OULVETEW Tn Oepuokpacio Tov eddgpovg. H
ocuwmbéaTepT TN TG OlALUEVNG ovaiag etvar 20% Kkatd PBdpog Tov piyuatog. Xe
1010iTEPA YOYPES TEPLOYES 1 TIUTN OVTY UTOpel va @Tacel To 25%, evd og Bepudtepeg
neployég umopel va Exel v tun 18%. Ta cuvnBéatepa vypd mov cuvovtdue o Eva
KAEIOTO Ye®BepUIKO cLOTNUA Elval TO VEPO, Ol AAKOOAEC, Ol YAVKOAES, T GANTA KOl

Koot GAAOL GLVOLAGUOL.

Nepo

To vepd amotehetl TV eONvOTEPN Abon Y10 éva yemBepukd cvotuo. Tapoveialet
YOUNAN T 1EOS0VE [E amOTEAEGUA, VO ONUOVPYEL UK PEC TTOGELS TEGEWMG AMOY® TPL-
BoOv oto eVBVYPOUUE, KOl KOUUTVAOTA TUNUOTA TOV COAVOV Kol TV eéoptnudtov.
[Mopovotdler vynAn Oepukn ay®YIUOTNTE KOl ETOUEVOG OMOTEAEL KOAO UEGO
uetapopdc g OBepuomrag. To kobapd vepd dev mapovoidlel emkabicelg otov
YEMGVAAEKTI KOl 6TO OIKTVLO UETOPOPAC OV OOMYEL OTN WIKPT OAAG KO YOUNAOD
KOGTOVE cuvtnpnon tov efomouol. Qotdc0 OUME TO vePO TAPOLGLALEL onueio
™Méemwg otoug 0 Kat xel v tdomn va dloykdvetarl étav moydvel. To vyniod onueio
™ENG mepropilel T ¥pNOT TOL VEPOL GTIC TEPLOYES OOV LILAPYEL £6TM KL 1] EAGYIOT

TOOVOTNTO VO TAYDGEL TO SIKTVO TOV YEMGLAAEKTY. X& OUTH TNV TEPITTOGCT ¥PNCl-
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LOTTO10UVTOL OAKOOAOUYXQ VYPA 1 Ol0ADUOTO 7OV  TOPOLGIALOVV  GVTIYUKTIKEG

1010 TEC.
O1 AAxodheg
[Mebvikn 1 AtBvikny AAKoOoAn ]

H peboiikn aikodin 1 uebavorn), ypnoIUOTOLEITOL EVPEMG M AVTIYUKTIKO VYPO.
To ddAvpa pebavding - vepol mapPEYEL IKAVOTOMTIKG YOUPUKTNPICTIKG OC TPOG TN
BepUIKT] ay®YIUOTNTA TTOV TOPOVGIALEL KAl TNV YOUNAN TTdoN Tieong AOYm Tpav.
AzoteAel EAKLOTIK] AV £9OGOV TOPOVGIALEl QPKETO TAEOVEKTILATO, GE YOUNAN
. To Suwhvuo aGAKOOADV - VvePOD TOPOLGIALEL QPKETA VYMAO GLVTEAESTN
uetapopdc g Bepudmras. Qotdéc0o Oumg Katéxel vynAn wmTkomnto [15°C],

avaPAEEILOTNTO, KO TOEIKOTNTA.

To piypo vepod kot oBLMKNG aAKOOANG Ppiokel kol avtd eQoapuoyn ocav
avTpukTiko vypo. Tlapovstaletl younAn toéikomTa Kot givol Aydtepo e0QAEKTO amd
TO Uiypo ¢ pebavorng - vepov. Qotdc0 OU®ME dev TOVEL Vo, Elval Kol TAL apKeT
OQAEKTO [E omoTéAEoua va BEAeL TOAD Tpocoyn TGO o1 ¥PNoN 060 KOl GTNV
amodnkevon tov. Ta piypato g aBLAKNG OAKOOANC £YOovV KOAAMON VN UE
AOTEAES U, VO, TOPOVGIALOVV HEYOADTEPEC TTAGELS TEONS GO OTA TOL VEPOL 1] TOV
SoAvpatog vepov - puebavoing. Emmiéov mapéyovy youniotepn T UETAPOPAS TNG
Bepudmrag omd T mpoavoapepbivia. TEAog, M Movikn T TOANoNG elval
VYMAOTEPN Ao TO UiyMaTo TNG LEBOVOANG OAAG, ETvOl TTO OIKOVOUIKA amtd ouTd TG

a1OVAEVOYAVKOANC.
IMokoAeg

O1 YAuKOAeG YpMCILOTOIOVVTAL TTEPIGSOTEPO OO TO, UIYLLOTO, TTOL TEPIEYOVY (AOTAL.
Ta yopaKkIPIoTIKE TOL HiYUOTOG ABVAEVIO- YAVKOANG elvar 6Tt ivan dypmpo, docuo,
KOl oVOULYVOETOL TOAD €UKOAN e TO vePO. To dtdAvua Tov HiyuaTog pe 1o vepd Exel
TOAD YoUMAG SPpOTiKG oTot el pe amotéreopa va eival apkeTd eAkvoTikd. Oumg,
etva apreTd ToEIKO Kat 1) EMUGTIKOTNTA TOL [KOAAMOEG] @Tdvel o VYMAQ emtinedo Kat
EMOUEVOG OOMYEL O VYNAEG TTAOGCELS TIECNC KOl KOUTUVOADGOELS TNG MAEKTPIKNG
evépyelng. Ta OwAVpaTe 7OV TEPIEYOLY YAVKOAEC YPNCULOTOIOVVIUL YIo OPKETE
yopnAég Oepuokpacieg [-30°C] dAha mapovctalovy koAOTEP oamdoocn OTaV

Eemepvouv touvg -10 °C. 'Evag moAd onuavtikdg Tapdyovtag Yo THY EXTLYI0 TOV Q-
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CIKOYNWK®Y 1010TTOV TOL Ol0ADHOTOC €ivol 1 TolotnTe. TOL VEPOL 7oL B
ypnowonomOel. To O61Avpo Ba mpémer vo eivor HOAOKO KOl VO €YEl younAN
TEPIEKTIKOTNTA o€ 10vta, yAwpiov Kot Oeukov oféoc. Ta piypoto g at-
Buievoyhokding éxovv PH amd 8,8 éwc 9,2, Edv katd tn Sidpkela, cuvtipnong Tov
eComMopol  OlomiotmPel owwhvuo pe PH  youmAidtepo amd 7.7 mpémer va

avtikataotadel. Ta Stohdpoto mTov TePE)ovy YAVKOAEG dev EXOUV UEYAAN ddpKeln

Com.
AwAdpata vepol Kot TPOTVAEVOYAVKOANG

To piypoto ovtd 10 YPMNOOTOIOVUE OOV OVIIKATOOTATEG TOV UIYUOTOV TNG
a10VAEVOYAVKOANG oG Kot Eva Pactkd TAeovEKTNUE TOVE ivat 1 YounAn ToékoTnTa.
Avtd TO. piypoto £Q0uv TOPOUON. YOPOKTNPICTIKE HE OLTE TGV UIYUATOV TNG
alOVAEVOYAVKOANG, OmMC Yo UnAn T SPPpOTIKOTNTAC, TTNTIKOTNTOG KOl EAXYIGTN
EMKIVOLVOTNTA OGOV apopd. TNV eLEAEKTIKOTNTO. Eyovv Oum¢ peyaAVtepn Tun
KOGTOLC Kol Ta, SloAVpaT, ToL oynuatilovy éxovv peydro 1&mdeg. Ot Bepuokpaciec
OTI{ OMOIEG YPNOUOTOIOVVTAL aVTA TO. dwAvpata eival mepimov ot -10°C . Xe
Bepuokpacieg yaunrotepeg Tov -10°C vrdpyel kivovvog 10 PiyHo Vo TOPOLGLAGEL
YOUNAN OEpUKT] ayOYUOTNTO Kot VYNAEG TIES Trdon g tieon . ‘Exel mapotnpnOel ot
oE YOUNAOTEPEC BepUOKPUGIEC, EMEWDN YPNOIUOMOIEITAL VYNAOTEPT CLYKEVTPMOT)
TPOTLAEVOYAVKOANG GTO OldALpa elval avTioikovoukny Aben. T va &yovue koAn
OepUIKT] ay®YLOTNTA 6E £va, BaUUEVO GOANVO, GTO £00POC TPETEL VO UMV LITAPYEL
TUPPDOING pon 610 dtdivua Yo T yaunidtepn Bepuokpacio £660v TOL VYPOL omd

™V avTAia OepudTnToC.
«  Aluta

Ta dhoto oL ¥PNGYOTOIOVVTAL OLUKPIVOVTUL GE OIUADUUTA YAMPLOOOVE VATPIOL
Kol OAVpaTe, vepol HE yAmpudoeg acPéotio. Ta daAvpata yAmpidoovg vATpliov
EYOLV yaunmAn Tun Ed@Oovg ko vynAn Bepuikn aywyyotta. apovsidlovy youmin

oot TO KO TTNTIKOTNTO, KO OV fvart e0QAEKTA.

Ereion etvar Pacicpévo oto vatplo eival OafpoTikd O10ADHOTA KOl OTOTOVV
avToOwPpotiky mpoctacic. Qot060, AVl TOKTIKA YPOVIKA Ol0GTHUATO  €ival
amopattnTn N pétpnon tov pH tov S10AVHOTOC HE GTOYO TV ATOoPLYY TOL OEIVOL

YOPOKTIPO.
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Mivaxag 4.1: Pucikoymukég 1810tNTEG OlnAvudToV. [17]

Nepd AlBuAevoyAukoAn | MpomuAsvoyAukoAn | MiBovoin
Moplako Bapog 18,01 62,07 76,1 32,04
El51ko Bapog 20/20 1 1,12 1,038 0,792
Ynueio mAéng °C 0] -13 | - -0,96
Ynueio Bpoapou °C 100 197,72 187,77 64,4
1€06¢ec, 0 °C, cP 1,79 57,4 243 | -
I€wbec, 20 °C, cP 1,01 20,9 60,5 0,6
I€wbec. 40 °C, cP 0,66 9,5 18 | -

4.6 Avaivon SaTaéNG TOV KATAKOPOP®V YEMEVIALAKTOV.

H 61dtaén tov yemOLAAEKT ©TA KATOKOPLEA YEMOEPUIKA GLOTNUOTH Eival
KATOKOPLON, UE OMOTEAEGUA VO VITAPYEL OPKETY ££0IKOVOUNGT TEPPBAAAOVTU YDPOU.
Ta xatokdpvea yembepuikd cvotnuato Kataokevdlovral ue tnv tomobémaon &vo
COMV®V TOAVUBVAEVIOL UIKPNG SOUETPOV, G i Katakopuen omr. Ot GOANVEG
EVOVOVTUL 6TOV TAUTO NG oG Kol €161 oynuatilovv o dapdpemon "U-bend". Ot
KATOKOPLPOL GOAVEG EXOLV OVOUOGTIKY SIGUETPO OV Kuuaivetarl amd 3/4 éog 11 /2
tvtoeg. To PdOog TV OmMV TOWKIAEL AVAAOYO, UE TIC TOTKEG YEMAOYIKES GUVONKEG KOl
TOV amontobuevo e£omAiopd. Tao TAEOVEKTNUATO TMV KUTAKOPLP®V YEMOEPUIKOV
oLGTNUATOV gival 0Tl amaitobv pikpd mepPdAiovia ydpo, elval e emaen HE TO
£00.p0G o€ HeYdAo PAB0C, TO 0molo £xel GYETIKE oTUbEPES Beprokpacies Kol BepuiKég
1010 TEG, OmaITOVY TO UIKPOTEPO UNKOG COANVAOGENDY KOl EVEPYELNS KUKAOPOPLOC TOL
VEPOD, EVM UTOPOLV VO £YOVV TNV KAADTEPY amdOO0GCT EV GLYKPIGEL UE TO VITOAOUTO,
yYemBepukd cvotnuata. Ta petovekTiuata eivat 6Tt £1ovv VYNAS KOGTOC KATUGKEVTG
MOY® TG AVOPLENG TOV KATUKOPLP®OY OOV LE YEDMTPVTOVO KL TOL TPOSMTIKOV TG

EYKUTAOTOONG.
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Kotaxopooor yewovririktee nopone''U"

210 yemovArékTn pe popen "U" M petapopd tng BepuotnTag TpoyaTONoETal TOGO
amo TO TUNUO KaBdOoL TG pong 660 Katl omd TO TUNUA OTOL EMGTPEPEL TO OlALUA
oV emiedvela. o autd To AOY0, mapaTnpeitol Kot eIk 01dyvon TG BepuotnTog
oT0 LYNAOTEPQ onpeior TG omnG amd To BepudTEPO GTO YuYPOTEPO YWPIC aVTO Vi

onuaivel 6Tt TOo CLGTN U VITOKELTAL 6 OEPUIKO GTPEG.
1. Tewoviiékng popong "U"

H mo cvvmbiopévn pébodog yio v aviaiiayn Bepudmrog o€ pio KoTakopuen
omn €lval 1 l6aymYT VOGN TEPICCOTEP®V COMV®Y ToALOIBVAEviov oynuatog "U".
Ot duthol yemovArékteg epapudloviarl kupimg ot Bopewo Evpdnn kot ot Bopeia
Apepikr|, evd ot TeTpamiol yewovAhékteg epapudlovrar oty Kevipikn Evpomm. X
Bopeto Evpomm, ot onég elvar ouvmBmg TANpoUEVEG e VITOYEID VEPO UEXPL LEPIKEL
HETPO KAT® OO TNV EMPAVELD TOV £0G@ove. Xty Auepikn kot tnv Kevipikn Evpomm
ocLWMOMG amoTeiTaL N TANPWOT TNG OTNG UE KATO10 VAKO TOIUEVTMONG OTMG Elvat O
UmEVTOVITNG, TO TOWEVTO N 1 yohaliokn dupog. Ewdwed plypota, ta omoio eivot
10witepa. OEPUOAYDYIUQ, ETITPETOVY TNV KOAVTEPY UETAPOPE, BepUdTTAS OO TOV

amAd umevToviT.

85

Institutional Repository - Library & Information Centre - University of Thessaly
15/06/2024 04:38:55 EEST - 3.137.217.134



o KATAKOPYDOZL MEQIYAAEKTHI MOPOHE *U"

o KATAKOPYOOE MEQEIYAAEKTHE MOPDHE "U" ME AMOZTATEL
o KATOWH AKPOIOAHNIOY U-BEND

o TOMH AKPOIQAHNIOY U-BEND

o TOIXOMA CNHE

> d
> &

41 mm

108 mm

o o |

Ewova 4.4 Koatuxopopol vemeviiéxteg popoene "U" [17]

2. Tewoviréxtng popoeng "2U"

O OIAOG YEMGUVAAEKTNG ¥PNCILOTOEITOL 6T Propmyavia yio Tove amd 30 ypovia.
To Poocikd TOL TAEOVEKTHUOTO €Ivol 1) OTAOTNTO TOL GYEOGUOU, T EVKOAIN
LETAPOPAC TOL KAl 1] EVKOAN EYKATAGTOGCT TOV, €V GLYKPIGEL HE TIG GAAEC pebddouc.
O KotaKOpLEOE YEMGLAAEKTNG TTOL E1VOL OTOTEAEGUO. U0 GOOTNG EYKATAGTUCNC EXEL
oyedov amepn oapketo. {omg. To mpoPfinuato mov Eyovv mopatnpnbel opeiiovran
o1 AaVOOGUEVT] CUVOEST TMV COMVOV Kol 6 0OUVOUN KOUUATI, TOTODETNUEVY
1oV 4To NG omNG. To Pacikd HEIOVEKTNUO. TOV OTAOD YEWGVAAEKTT) EIVOL 1] CYETIKG.

LKkp1 Bepukn ay@yotnta, eW0Kd o cuVONKeg U TupPddoLE pong.

3. T'ewovilékteg "U" & "2U" e omootdreg

H Bepuukn amdooon tov OmAol YE®MGUVAAEKTT, OLEAVETUL OV Ol COANVEG £ival
TOMOOETNUEVOL KOVTO OTC TOLYDOUATO TNG OMNG. Avtd pmopel va mpaypotonombetl pe

N %P1ON TV AEYAUEVOV ATOCTUTOV.
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o KATAKOPYDOE NEQIYAAEKTHI MOPDHE *2U"

7 mm
o KATAKOPYDOE FEQEYAAEKTHE MOPOHE *2U* ME ANOITATES >t
o KATOWH AKPOIOAHMIOY 2U-BEND O
o TOMH AKPOIOAHNIOY 2U-BEND E

© oromioni: 2
QO

Ewcova 4.5 Koataxkdpogol yemovirékteg popone "2U" [17]

4. TewovAréxtng pe torromiog cwinveg "U"

Ot 1etpamiol ko1 01 TOAOTAOL YEWGUAAEKTEG Elvol Uit TPOEKTA.OT TOL GEVUPIOU
TOU OMAOU YE®GLAAEKTY. To Pocikd TAEOVEKTNUO TOV TOAAUTADY COANVOCEMY
elvarl otL avédvetarl 1 em@aveln. wov olartifetor yio TN peTopopd Bepudtrog Kot
UEIOVETOL 1) OYETIKG MHEYAAN emppon NG Oepikng ovTioTUoNS TV TAUCTIKGOV
coAvav. H emppon g petagopdc Oeppuotntag Le cuVoymyn LEIMVETOL YEYOVOS TTO
onuaivel ot dev mailet Wwaitepo poro av 1 pon eivarl TupPmOdNC N YpopKn. Avtd
LIOPEL VoL EMITPEYEL EAUPPE. YUUNAOTEPEC TTMGELS TIECNS KUTO UNKOC THG KOTOKO-

PLENG OTNG LLE GKOMO TNV EXITEVEN GLYKEKPIUEVNC TAXVTITAG LETAPOPAS BepudTnTOC.
5. TemoLAAEKTEG LE TPICOANVIO SIKTLO PONG

To GUYKEKPIUEVO GUGTNUO OOTEAET piot TOPUAROYY) TOV KAUGGIKOD GUGTNUOTOC
TOV YEMGLAAEKTY] oynuotoc "U". Ztn dwppvbuion avt dvo coiqveg Ppiokovtal
omv 10w katevbuvon kol évag comvog Pploketor oty GAAN  Kotevbuvon.
Xpnoworombnke np®TN Qopd TN oekaetic. Tov 1980 otav ot yewBeplikeg avTAieg
feppuomtog epapuocmKay ot Zounodia, aAAd cOVIOUO TEPLOPIGTNKE 1) YPNOCT TOL

AOY® NG TOAVTAOKOTNTAG TOV GYESUGLOV.
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4.7 Lyeb106 H0g KATAKOPVY®V YEMOEPUIKDY GUGTNRATOV

O oyed10610G TOV KOTAKOPLP®V YEMOEPUIKDY GLGTNUATOV ivarl 1o, TOAVTAOKT
Swdikacio kKot e€apTtdtal amd TIG 1010TNTEG TOV YEMAOYIKOV GYNUOTICUOV, Ol OTOLEC
empedlovy ™ Bepuikn cvumepipopd tov £ddPove. O KUTAAAAOC TPOGOIOPIGUOC
TOV DMKOV, TNG LYPASIOS Kol TNG TOpovsiag Tov vrdysov vopoPopov opilovra
AOTEAOLV HEAETNTIKA EPOTNUOTA TOV Ba TPENEL va Tpocdloplotovy. Kotd cuvéneta,
N AENTOUEPNC MOPOLGIOGT KAOE UIOG TEPIMTMOONG Eival cLYNOWME AVEPIKTN KOl GT1)
YEVIKN Tepimtoon epapuolovtol eumelptkol Kavoveg. Qotdc0 OUMC Ol EUTEIPIKOL
Kkavoveg Ba, propodicay va Tpocdlopicovy opbd pia, ikpn yemOepUIKY| £YKOTAGTAGN.
Avtifeta, Y100 TOV TPOGOIOPIGUO UOG UEYAANG EYKUTACTOONG OMOLTEITAL YVAOT,

TOOVE, AOYIGIKE TPoypdupaTa, ovaAvTIKOL HEBOSOL Kal epmelpia.

Mo tov voAOYIGUG TOL UNKOUG TOL KUTUKOPLPOL YEMGLAAEKTY AauPdvovrtal
VIOYT TO UNKOG TOL YEMGVAAEKTT, 1 BEpUIKT avTIGTAOT TOL €0G.POVE, TNG OMNG, TOL
VAMKOD TNG TOEVTOOT G, KAOMOE Kot TOV VAIKOD Tov cwAnva. Emiong dev amoxieiovrat
TOPAYOVTEG Ol OO0l APOPOVY TIC DEPUOKPAGIES TOL £0APOVE, TN OEPUOKPUGIOKT
Spopd TOL SAVUATOS avVOKLVKAOPOpiac Katd v €lcodo kot €080 Ttov amd v
avtMa Bepudtnrag, KobME Kol To BepuiKd Kol WYUKTIKO QOPTIo oxedlacpuol. XTo
HUOVTEAO VTOAOYIGHOL  AauPdvovtal vrdyn Kol GULVIEAESTEG OlOpBmoNng 7oL
avagépovtol oe KABe upio ovykekpyévn mepimtwon. o tov vmoloyloud ToL
GUVOMKOD UNKOVG TNG OTNG, TPEMEL va. AN@Oel voyn 1 Bepukn ay®YIUOTNTA TOV
€00.POVE KOl TO TOGOGTO VYPAGING TOV TO SIETEL PE GTOYXO TNV OPBN GLUTEPIPOPE. TOV

GLOGTNUOTOG.

IMopdpota  dwdikacio okohlovbeitor vy TOV  LROAOYIOUO NG  BepUIkng
AYOYOTNTAG TOV VAKOV TOIUEVTOGNG, OTMC Y10 TAPASEIYUN O TPOGOIOPIGUOC TNG
OepliknG  ayoyomrog N ¢ olamepotdmTag TOLv vepov. H  emthoyn ¢
Beplokpaciag 16600V TOL VEPOL oTr| YemBepUKn avtiio Bepudmrag elvar 101aitepnc
onuaciog. Av 1 Bepuokpacio avaKLKAOPOPING TOV VEPOD EVIOC TOV YEMGULAAEKTN
etvan Kovtd ot Beppokpacio Tov edapovg, T0 cvotnua Ba 0dnyNndel ce KakbTepn
amodoG, OAAL TO QMULITOVUEVO LNKOG YEMGLAAEKTN Oa eivorl 1dwitepa peydAo pe
amotéreoua v avénen tov oapykoL koctovg. EmiAéyoviag por T Hokpld omod

vt TNV Bepuokpacia To cvoTNUa Ba 0OMYNOEl Ge LKPOTEPO UNKOG YEDGLAAEKTN
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Kol YOUUNAOTEPO KOGTOG, GAAQ Ol OVTAMEC BEpUOTNTOC TOL GLGTHUATOS B Eyovv
QPKETE LEIWUEVT IKOVOTNTO TOGO GTT| BEpUavon 0660 Kal 6T YOEN. AVTo onuoivel 0Tt
VILAPYEL Eva, O00EGIUO EVPOG AEITOVPYIOG EVOG YEMBEPUIKOD GLGTNUATOC TO ONOI0

ooMyel og O10PopeTIKOLS PabOVS aTOO0GTC TOL GUVOAKOD GLUGTNOTOC.

XTI MEPIGGOTEPEC TEPLOYEG TNG EAAMNVIKNG EMKPUTEING Ol OULTNGCELS HL0G
gyKaTaoTaonG tvon peyaAvtepeg cuvnbmg yoo Woén amd avtég yia Oépuaveon. Ta
OQEAN TTOL B0l TPOKVLYOLV GO OVTH TN WIKPT VAEPOIUCTAGIOAOYNGN UTOPOLY VvV
y¥pNoonomBolv Katd v mepiodo ¢ Bépuavenc, 610tL To choTua Ba Asttovpyel
ue vymidtepo ouvvrereotn) amdooonc. ‘OAo To mOpAmdve EmTLYYAvVOVTOL OTOV
donpettal poe EXoPKNG omdGTACT OlXMPIGUOL TV OTMV Y10, TNV GTOQLYY| TOVL
EVEPYELOKOV KOPESUOV 1) TOL Bgpuikov Ppayvkukimdpatos. Oco mo kovtd Ppickovial
Ol OmEG, TOCO WEYOADTEPO HUNKOC YEMOVLAAEKTN OmOLTEITOL, ONAQOY UEYQALTEPO

amoTovpEVo PABog omdv.

Ouwg, 10 PdBog TV ONDV EYEl TEPLOPICUOVE AOY®D TGV TIEGEMV TOL
avanmTOGGOVTOL Kot TV SaBEcumv VAKOY. ETmmA&ov, ol YeITovikEg yemTpnoelg elval
emKivouveg 010TL umopel vo. cuykAivouv katd to Pdboc tng omng, YTl KoTd ™M
Sibprelor avopuvéng g Wag omng uopel va, dnpovpynoel pio, amdKAon ot yovia
avopuéng M omoia TPOEPYETOL amd EUTOOIN TOV GLVOVTE UTPOGTA TOV TO KOMIdL TOV
yewtpumovov. H vaepdlactaciohdynon Tov yembBepuikdv cuotnudtev ival pa
KON TPOKTIKY| TOV YPTCIUOTOLELTAL OTd TOLEC UEAETNTEG UNYXOVIKOVS, Oa TPETEL OUMG
1 VAEPOUGTAGIOADYTON AVTY Vo, YiveTal o Aoy1Kd TAoicla Yot avEavel To0 KOGTOG

KATOOKELNG, KUPI®E AOY® avénomg Tov KOGTouG TV Bpoymv.

4.8 OgpuiKr] CVPPOPNOT) 6€ KATAKOPVPU GLCTI|NOTA

Kotd 1 61001kacio Tov KaBopIGHod TOV OTOGTAGEMY TOV OTMOV GE KATAKOPLPO
YEWGVAAEKTN AauPdvoviar vroyn ot Ppoyvmpdbecue; Kol Ol UaKPOTPOBEGUES
ovvéneleg. Ot Ppoyvmpdbeopeg ovvémeleg 1 TO. €TNOW. BEpUIKA KOL WYUKTIKE
amOTEAECUATO, OLOPKOVY UOVO TEGGEPLS He EEL UNMVEC. Xe QLT TNV TEPITTOOTN M
oxe0100TIKN HEB0dOC meptAauPdvel HOVO TEPIOOOVE HVO UE TEGCUPMOV UNVOV, POGOV

M Bepukn avticTacn Tov €0dgovg Ba O10pKEGEL TOCO, amd TNV apyN UEXPL TO TEAOG
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™G emoyns. Av 10 OGO NG evépyelog mov AauPdvetal amd T0 £00POG, KOTA TNV
nepiodo ¢ BEpuaveng, etvar ico pe owTd TOL TPOodideTOL 68 VTS KUTA TN TEPI0O0
™G YOENG, TOTE deV VILAPYOVY HOKPOTPODEGUES GLVETEIEG. AV OMAOT], M O10Ppopd
PepUIKOV Kol YUKTIKOV @QOpTiov eival pikpn Oev amatteiton M e€€taocr TV
HOKpOTPOBecUmV amoteAeoudTov. e avtibemn nepintomon o wpénet vo eEeTacToby
T pokpompobecua anotedéopato. To HOVTELD VTOAOYIGUOV TTOL ¥PNCYOTOLEITAL GTa,
KOTAKOPLQQ YEMOEPUIKA CLOTNUATA EIVOL TAPOUOL0 LE OVTO TTOV XPTCILOTTOLEITAL OTA

oplévtia.

H dwdikacio vioAoyiopob g BepUikng avTicTaong Tov 0dpoug etvat 1010, Pe Ta
opovTI GLOTNUATO, BEPOVTIOC OTL 1 OKTIVIKY OmOoTACT 1600LVOUEL pe TNV
amooToon UETaED TV omdv. Anupovpyeitoanr plon €KOVIKN) Oomn Yo TNV Omoid
vroAoyileTton M Bepuikn avtioTaot TG Kol TPOCTIBETAL KOl QLT GTO GUVOMKO
ocvotnua. O HEGOG OPOC TOV TPOKVTTEL AMOTEAEL TNV avTicTacn Tov £ddpovs. H péon
TN TNG OVTIGTAONS TOL €00POVG YPNCULOTOIEITAL Y10 TOVG VTOAOYIGUOVS TOV

GUVOMKOU UIKOVE TOL YEMGUVAAEKTY).

H 610 61adwcacio pmopel va axorovbnbel y1oo TOAAUTAES OEG GTNV TEPLOYN TOV
gpyov. Iapd to yeyovog 611 1 dladikacio eival TpoceyyloTiK, Bempeital a&lomoT
Y10, TEPLOOOVE KOTA TIC OTOleg TO KaBapd OepUkd QopTio amd TOV YEMGLAAEKTY £lvor
og €vo, otafepd eMinedo e TNV EMPAVELD TOL £6GPOLS. Avti 1M Tepiodog umopel va
VTOAOYIGTEL TPOGEYYIOTIKG, AouBdvovtag voyn to BABoC ¢ OmNG Kat TN BepLuK
Sibyvon Tov €0GQPOVC. XTO CLGTNUATE HE UEYOAN €TNGLO. AmOPPWYT 1 TPOSOOGN
Oepudmrag Oa  wPEMEL VO YPNOUYOTOIOVVIAL  TEYVIKEC VLTOAOYIGUOL  T®V
HOKPOTPOBESU®OV GuVETEIDVY. [eviKd, elval apkeTd SVGKOAO Vo 000el Evag eumelptkog
KOVOVOG Yo TNV oTOCTAGT] TMV ONMV OTC KATOKOPLPO YEMOEPUKA GLGTNUATA,
Bewpeitar 611 000 OTEC KATAKOPLVPOL YEMOEPUIKOL GLGTNUOTOG Oa TPEMEL VAL ATEYOVV

TOVAQYIOTOV 5 m MOGTE VO AmOPEVYETOL 1| BEPUIKT] SLUPOPNGN TOL EXAPOVE, MSTOGO

aLTOC 0 Kavovag TPokLRTEL 0o TIG Ppayurpdbecueg emmtdoelg. Or HoKpompOOeseg
DEPUIKEG GUVETTELEC OTNV TOTOOETNGN TOAAUTADY OTTAV, TOL ONUIOVPYOLV Ve, TAEY X

UTTOPOUV VO, AVOALOOVV LLE ¥PTOT) TOV OVEAOY®OV VITOAOYIGTIKMY HEBOOMV.
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Mivokag 4.2: Amewkovion Oepikiic  cup@opnong Yo TUMIKEG

KOTOKOPLPOV YEMGLAAEKTT). [17]

Tunikée SiatéEaic AnoBdkcuon
Karakdpupou yewauAréxmn Beppérnrag

X)) -

Mirpia

Kahn

4.9 Xopotovpyikéc epyaoisg

‘Eva khelotd  yemBepuikO oLGTNHO  VREPEYEL

Aidxuon
BeppdnTag

Kahn

Kaxn

droTdéerg

TOL OVOIKTOD YemBepUIikov

ovothuatog oot dev eaptdron amd TNV Tapovsio N U LIOYEWS LIPOPOPIAC.

OnoodnTote KAEIGTO YEMOEPUIKO GUOTNUO VAEPEYEL TOV GVOIKTOD OF TEPUTMOGCELS

7OV 1] LOPPOAOYIO. TOV EGGPOVE EMTPETEL TNV EKUETAAAEVGOT] TG VILOYELHS VOPOPOPLOC

pue wvwymid «ooctoc. Omowdnmote e@appoyn 7APEmEL vo. GLVOLALETOL

ue pio

TPOKUTOPKTIKY] OVAALGY KOGTOLG Yo TNV omocPecn g emevovong Kol tnyv

OULGLUGTIKT OTOTAUIEVGT) TOV PN LATOV.

2NV TPOKUTOPKTIKY EKTIUNGT ONUOVTIKO poro mailet 0 MPOGOOPIGUOS TOL

YEMGVAAEKTN 7oL ypetdleron ko 1 dwbeciudmra Tov mepipdiiovio ywpov. To
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UEYOADTEPO AGOOC KOTA TNV eKTOVNON &VOG KAEISTOU YEMOEPUIKOD GLGTNUOTOC
yivetar oy extiunon dtebecuotnTog ToL TEPIPAAAOVTA X OPOL, S10TL OgV elvar ThvTal
Swbéotun oAOKANPN M empdveld Tov Ady® empépovg e€omouol [y, OilkTvo
amoyétevong, PoOpotl KA. ]. 10 6TAO10 EKTOVNONG NG UEAETNG EYKOTACTACNG EVOC
YEMOEPUIKOD GLGTNUATOS TPENEL VO, €ivol YVOOTEC Ol Tomobesieg mov Ppickovral
Boppéva kKahodio ko dAreg vimpecieg [AEH, OTE, EY- AAIL ¢uokd aéplo K.Am.],
TO PEPOC Tov Bo TomobetnOel 0 YEMOLAAEKTNG, AUUPEVOVTAC VIOWYT TPOUIPETIKES
UEAAOVTIKEG EKOKAMPEC. ETUEPOLC OMOPAGEIC TOV TPETEL VAL IKAWVOTOBOLY TPV ad
OMOLUONTOTE EPAPUOYY EIVOL T OPYITEKTOVIKY] TOL KNTOV, TO €100¢ TV QUTOV, O
TPOTOC TOTIGUOTOC TOV PLTAOV AVTMOV OAAG Kot 1 TpdSPact Yo TV ekTOVNGN TNG
EYKATOOTACNC TOL YemBepuikoh cvotnuotog [eloodoc - €£odog], Ba mpémel va
OPIGTOVV Ol OTOOEKTEG TEPLOYES OTIC Omoieg Umopel vo e16éABeL Papic eEomMonog Kat
UNYOVIILOTO, TTOL UTOPOLV VO KAVOLV EAYUOVG OmmS, AOYOL Yapn, O e£0mAGUOC evog
yvewtpumoavov. ‘Evag mapdyoviag mov Bo mpémel va eéetaotel elval n ac@dieia, g
gpyaoiag kot ¢ ekokagns. To kKd6ToC 0106QPAAGNC TG TOIOTNTUS TOV EPYOUCIHOV

QUTOV EANYICTOTOLEITAL UE COGTO TPOKATUPKTIKO GYEOIUGUO.

Ol evépyeleg vy v emitevén TOV acQUAOV O100IKACIOV ETPPAOUVOLY TIC
dwdikacieg kKot odnyovv oe avénomn tov kdéotovg. H emtuyne eykortdotacn evog
YEMGVAAEKTT) €lval AOTEAEG U, GOGTOV GYESIAGOD, ¥PNONG TV KATAAANA®Y VAIKOV
kol eomAopov, kol 1deitepng mPOGoYNG Katd TNV apyikn upeAétn. O cmotdg
oxXEO10GIOC OOMYEL GTNV £YKLPOTEPT] TANPOPOPTON KAt GPIGTN SUGTAGIOASYNOT| TOV
oLVOAMKOU cvotnuatog. Katd m dibpkeia ¢ UeEAETNG evOC KAEIGTOD Ye®OEPUIKOD
oLGTNUOTOG TTPETEL Vo AapuPdaveTar vdym 1o Pdbog mov ypeldleTor Yoo TO SKAYIUO
TOV YOVTOKLOV, TO 07010 emnpedleTon amd TO KM, TOV TUTO TOL €0G.POVE KOOMOE Kot
TO HEYEDOC TOL UNYOVILOTOG TTOV E1val SLOBEGIO Y1 TNV EKCKAPT. AVTO onuaivel 0Tt
Katd Tn  OlCTAGIOAOYNGY TOL  YEMGLAAEKTN, OVLOLNGTIKO poro wailel 1
BeproympNTIKOTNTA TOL £0GPOVS, Ol Bepuokpucie TOL KAILATOG TNG €VPVTEPNS
TEPOYNG KO TEAOG, 1 TOGOTNTO TOV YOUUTOVPYIKOV UETAPOPDOY OV TPETEL VO,
StexmepoiwBovy. To péyebog g ekokaEng emnpedletal amd TV EVPLTEPT TEPIOYN
TOL £pYov, TO ONOITOVUEVO WYUKTIKO Kol Oegpuikd @optio, oV 0plOud Ttov
coMvidcemy mov Oa TomoBenBovv uEca otV EKCKAPY, TOV TOMO KOl TNV
TEPIEKTIKOTNTA VYpaciag Tov &ddpovs. Emouévog, ot mopamdve mopdyoviec ce

oLVOLAGUO UE TOV O100EG1H0 TTEPIPAALOVTA YDPO TPOGO10pILovV TIG S10GTAGELS KAl TO
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Baboc ¢ exokagng mov wpénet va dnuovpyndet. Tov kKOp1o AOYO Y10, TO amapUiTNTO
UNKOG TOL YEMGVAAEKTY] TOV £XEL TO VYOG T®V OEPUIKDOY KO WYUKTIKOV POPTI®mV OV
QmOITOVVTOL Y10, TOV  KAWMOATIOUO TNG EYKOTACTAONG. XTIV  WEPIMTOCN TOV
KATOKOPLO®OV KAEIGTOV YEMOEPUIKOV SvotnUdT®v 10 Pdog Kot o aplBuog twv
YEWOTPNGEWMY TTOL Ba ypnoipuonombovy emnpedlovtal and TN BEcm ToL £pyov Kat TV
guPOTEPT] LOPPOAOYID TNG TTEPLOYNG KAUOMG emiong amd T ST TOL KATAKOPLVPOL
YEWGVAAEKTT). 10 KAEIGTA YEMOEPUKE GLGTNLOTA Ol TAPPOL TOV EXOLV OMUIOVPYNOEl
Bo mpémel va elvar erehBepol amd mETPEG 1 amd arUNPEG YOVIEG TETPOUATOV TOV
eumodilovv oV tomobéTon towv coMveov. To dkpa Tov cowAnva TPETEL va glval
Thvto poKpLTEPO ad T avaykaio. H emavatonobiémmon tov yduatog 610 avidxt Oa
TPENEL VO, YIVETUL GTAOLNKE, ¥PTCIUOTOIDVTOG £VO, KOGKIVO, (GTE VO UMV EIGEPYOVTOL

UEYOAEC TETPEC OTO EMAV® UEPOC TOV COANVOV.

4.9.1 I'ewtpOnava

H eykatdotaon &vog KotakOpueov Ppdyov, onAadn ovoiktod 1 KAEIGTOD
KATOKOPLPOL YEMOEPUIKOV GLGTIUATOS, OMOITEL TNV OVOPLEN YEMTPNGE®Y, 1 OOl
TPAYUATOTOIEITOL UE TEPICTPOPIKO YEMTPUTAVO KAl EICAYMYN GEPA 1| AACTNG, N UE
KAVOVIKO TEPIoTPoPIKO Tpumtdvi. H @rhocogio. avopuéng vopoyemTpiicemy amd v
avopLvén onav, elval SPOPETIKN. ZINV TPAOTN TEPITTOOT 1 AVOPLEN TG YEDTPNONS
oTOYEVEL TNV €DPEST TOV VEPOL, V(D OTN OEVTEPT GTOYEVEL GTIV TOTODETNON TTAM-
OTIKOV COMVOV Yo TNV avioAlayn ¢ Oepudmrag pe to £30pog evtog piog
Katakopveng omng. H eykatdotaon evog KatakOpuPOL YEMGVAAEKTT £ival TOAD 7o
amAn Odwocio and TV mpaypatomoinon vopoyewTpnong. O okomdg elvar 1
EYKATOOTUCT €VOG KOTUKOPLPOL YEMGULAAEKTN GULYKEKPIUEVOL UNKOLG o uia
katokopven Sdtoén. H avopuvén dev eivor amapaitmto va mpoypotorombel oe
CULYKEKPIUEVO PABoc, 010TL UTOpPOVY VO TPAYUATOTOMOOUV TEPIGCOTEPES OMEC
uikpoéteEpov Pabovg, pe 6TOYO TNV 1KOVOTOINGY TOV OMOITOVUEV®V EVEPYEINKDV
eoptioov. Miwa omr] 80 m y1o TOPAOELYHQ, TOV CMOITEITAL Y10 TV IKOVOTOINGY TOV
EVEPYEINKOY ONUITNCEMVY UI0G EYKATACTAONG, UITOPEL VO avTIKATAOTAOEL 0md 2 OméEC
BaBovg 45 m m kabepio, OV 16O AMOJEYTOVV OIKOVOUIKOTEPT] KOTOCKEVUOTIKY|
Mor. Qo1060 OUOE TO TAPATOVED TPOVTOBETEL OUOLOYEVELD TTETPOUATOV GE OAO TO
UNKOG TNG OmNG, MOTE VA TAPAYETOL TO 1010 EvePYEIOKO QopTio avd pétpo omng. To

KOGTOG LOG YeDTPNONG £EAPTATAL OO TIG GUVONKEC TOV £0QPOVE KL TA TETPMUATO..
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Ewove 4.6 Khooowkos Thmog poviépvou yemtpumavon - Komidi| 3]

O1 BaButepeg onég BempoHVTal O IKOVOTOMTIKEG O10T1 TUPOoLGIALoVY VYNAOTEPY
Kot apetafAntn Oeppokpacia, 1 onola avéavel, OnMS Kol 1 vYpacio, avaAoyo UE TO
BdBoc g omng. Oco AMyotepeg YEWTPNGEL ONUIOVPYOLVTHL TOGO AYOTEPES CUVOEGELS
OOUTOVVTOL GTNV EMPAVELD. TO ONOI0 ONUOIVEL EAUYIGTONOINGT TOV YPOVOL Kol TNG
OMUUTOVUEVC EMPAVELNG. ZTNV TEPIMTMOOTN VAUPENS PPoy®OdV METPOUATOV, Ol-
KOVOLIKOTEPN AVoN amoterel mBavdg 1 pHeTokivnon kot 1 avopuén vEag yedTpnong
apd N ovvéxon g dwg. Ovowotiky mapduetpog eivor to Pdbog g omne oe
GLVAPTNON LE TIC TPOAAYPUPES TOL LAIKOV 7ov Bu ypnooromBel, OOTE va. GvVIEYEL

T1G KOTAAANAEG TUEGELC TTOL OTUIOVPYOUVTOL.

Katd v avopuén pe meptotpo@ikd yemtpumavo (ewkova 4.7) Kot el60ymyn oEpo. 1
AQOTNG, TO YEMTPLMAVO TEPIGTPEPEL TOV CMOANVE YEDTPNONG KUl HE TN GEPU TOV
OTEAVEL 0EPa, VEPO 1 AAGTN VYNNG TESNC OTNV ECWTEPIKN TAELPE. TOL COANVA UE
GKOTO VO. TOV YUYPAVEL VO TOV ATTAVEL KU1 VO 0O GEL GTNV EMPAVELD TO. VTOASTLLOTO
koG, Katd m d1dpkela g avopuing, 10 YOLO TOV OVTAEITOL 0O TO ECOTEPIKO NG
NG, GLAAEYETOL GE &vol UEYOAO OOYEl0 HE okomd vo emavelcaybel oty Tpvma.
apyoTepa 1 vo amopokpuvlel amo v meployn. Mmevtovitng 1 mpocHeTIKG vYpa
npootifevtal ot Adomn avopuéng pe okomd tov Kabopiopd tov 1EGO0LE Kot TV
TPOANYT KATOI®WV TPOPANUATOV EKOKOPNG. Xe TEPIMTMOT TOV TO VIOAEIUUAT TG

YEOTPNONG €XOLV VYNAN TUKVOTNTE, TOTE TO 1EMOES TOV VLYPOL GVIANGNG TPEMEL VO,
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ovéndel, dote va pEpet To vToAeippaTa oty em@avela. Emmigov, n Adonn mpenet vo.
EXEL LEYOAN TUKVOTNTO LUE OKOTO VO TPOCPEPEL GTNV TPUTC TG YEMTPNONG EVa £100C
vtootNPENe, eav To £00QOg eivon aotabeg, 1 vo pmopéoel vo avapydel, mhote va
napoyPel eva piypo. mov Bo EQUPUOCTEL GTA TOYMUATO TNG TPUTUG UE OKOTO TNV
TPOCTUCIC, omtd SloPUYY, GTIC TEPIMTMGEIS TOV VAUPYEL Sluppor) AACTNG U AUTA.
Ity mEPIMTOON TOV TOAD 0oTUb®OV TETPOUATOV, YPTCILOTOIOVVTIUL GOANVESG
EKOKOPNG UE UEYAAEC ECMTEPIKEC OWUETPOVE, Ol OMOIOL EMTPETOLY TNV EIGOO0
Bpoymv popeng péco. ot Ampida ekokoEng mpwv va agaipedel. H dduetpog tov
COAMVOV OV TOTOOETOLVTOL Y10 TV TPOCTOCIO. TNG YEOTPNONG TPEREL VAL EXOLV

TOVAGYIOTOV TN OWAQGLY OIGUETPO amd TOoug cwAnvec mov Oa tomobetnbolv orto

YEDMGLVAAEKTY.
I T =
| - = F\
&v;" (/.-/"‘_A_ _-J-L\
| ~
] ] -
| e aill
o5 ..r'”:‘J‘;I: :f' )| :/
4 ."-_E_"_E .:-_-;',_,-l (' |
- P e s
-.?, . ( . —E. LA~ c"ll L l}
s \./] U [ ':b.,_m

Eadwly

Ewova 4.7 [Ispotpogukd yeotpimovo.| 3]

IV TEPIMTOOT TOV YEDOTPNGEMV HE TOV KAUGGIKO TUO TPUROVIOD, O LYOVICHOC
MG YEOTPNONG TEPICTPEPEL TO TPLAAVL, TO Omoio eivor koLEo eowtepke. H
oldkaoioe avopuéng e Ye®TPNoNng €ival amoAVTMG OTEYVI] KOl KOTO CUVERELD.
kabapn omyv emoedvewr. To meprocotepe omd TO. VAOAEIUNOTO TNG YEDTPNONG
EMOVOPEPOVTUL OTNV EMLPAVELD, EVE UEPIKG Omd OUTE GLUTIECOVIOL UECO OTO
torydpoTo. Metd ™V OAOKANP®ON avOopuéng G Omi¢ UQUIPEITUL TO TEPISTPOPIKO

TPLTAVL KO TOTODETEITON O YEMGLAAEKTNG eviog TG omig. Ta meprocodTepa TpLRGVIO.
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TOPOUOOL €l00VE PpioKovy eQUPUOYEG 08 MYEC TEPITTAOGELS €0GPOVE KL YEVIK(L
TOPOLGIALOVY APKETA TPOPANUATE GE KOAADON 1) TETPIVA TETPMOUATO. ZTU TEPIGCO-
TEPO, €0G.PN 7O AmOJOTIKY ivar 1 HEBOSOG TNG TEPIGTPEPOUEVTC YEDTPNONG AEPA -
AMoTNG, TOPA 1 YEDTPNON UE TOV KAUGGIKO TUMO TPLAAVIOV. XTNV TMEPIATMOT TOL
KATOKOPLPOL KAEIGTOD GULOTNUOTOC OmOITOVVTOL emmpdcbeteg Owmdkaocies. Ot
ocuvbnkeg Tov edapovg Ba kabopicovv Tn pEBodo avopuéng kot 1o €l00g TOL
TpLTavVIoh oL Ba ypnowwomomBel, KUOMG KOl OV OMOUTEITAL KATOO TPOCGHETIKO
ototyeio otn Adomn. Kabe Bpodyog Ba mpémet vo, cuvapuoroynOel Kot vo eheyydel yia
TUYOV OLUPPOEC TPV TNV ELGOYWYT TOV GTI| YEDTPNON KL TPV TV EMOVATOTODETNON

™G AdoTng oty on.

H avépuén g xéOe yemtpnong mpémet va sivor Pabitepn katd 1,5-3 m oe oyéon
LE TO UNKOC TOL Ppdyov, MOTE VA Elval EPIKTT, OV XPEINCTEL, 1) TPOEKTAGCT] TOV KAT(
1 S10GTOAN - GUGTOAN TOV GUGTNUATOG. ZTNV TEPITTWOOT TOV 1] YEDTPNGCN TPOKELTAL
VoL TOWEVTMODEL 68 KOO0 UEPOG, TOTE elval amapaitnTo va Yivel VOPOLAIKT OOKIUN HE
vepd, MOTE VUL GUUTIEGTEL 6€ TETO10 EMIMESO OTOL va Un dnuovpynoel KapmvAdTTA 1)
OTAGULO OTOV YEMGLAAEKTY| OO TNV EXUVOTOTOOETNGN TOL TGIUEVIOU 1| TOL YDUATOC.
Eival mpotipdtepo va, Tpayuatonoleital vopavAKn 00K Kol Vo, Oo@evyeTal n
dokun pe aépa, O10TL Ady® TG LYNANG TECTC TOL 0EPO EVOEXETAL VO, KATACTPAPEL O

COAMVOC.

4.9.2 Toypévroon KoL TAPOGT KETAKOPLP®Y 0TTMOV

Towévioon civor 1 ddikacio TOTOBETNONG VAMKOD HIKPNG SUmEPATOTNTAS KOl
KOADV 1810TNTOV HETAPOPAS BepUOTNTAC EVIOC TNG OUKTLALOEIO0VG TEPLOYNG 1) OOl
Bpioketar petald g omng TG YEOTPNONG KL TOV KATAKOPLEOL Ye®SLAAEKTN. O 7o
OTUOVTIKOC AOYOC Y10 TNV TOIUEVTMGT] YOP® OO TOV KUTAKOPLPO YEMGLAAEKTY Elval
O OMOKAEIGUOG TOL YEMOEPUIKOD GULGTHHOTOC OMO TO YETOVIKO €00QOC Kol 1|
vdpogpopia. Emedn oumg m towévioon avédver ™ SvokoMo didyvong g
Bepuomrag, epovtiletar N mTopoyn KUTAAANANG UETOPOPAS Bepudtntog UETAED TOL
YEWGVAAEKTT] Kal TOV £0GQPOVE Y10, TNV OGO TO OLVOTOV MO ATOSOTIKY| AELTOVPYin, TOL

GUVOMKOD YEMOEPUIKOU GLUGTNUOTOC.

Av 1 towévtoon Ogv TomoBenOel TANPWG KATE HNKOC TOL KATUKOPLPOUL

YEMGVAAEKTT), TOTE M| peTapopd Bepudmrag Ba mepropiotel Kot 6ev Ba, elvar duvartn M
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T PNG amddoon tov cvotnuotog. H towévimon piag yedTpnong eival amapaitnn
10Tl TPOGTATEVOVTAL Ol COANVAGCEI amd T0 O1Ppope PeLoTd UeE SOPPOTIKEG
1010TNTEC OV LRAPYOLY GTO, EOAPT, TAPEXETAL OCPAUAELD, OTN YEDTPNGN OGN0 TOV
EVTOVO QPTECLAVICHO, KA1 ATOUOVAOVETAL TO GUCTIUO TV KOTAKOPLO®OYV OOV O TNV

vdyEIR VOPOPOPIaL.

H amovcio ¢ topuévioong oonyel oe doppon avAapeso 6To, TOYMUATO KOl T1
ocOAMV®ON NG YeOTpnong eéattiog g Eviovng micons. EmmAéov, pe v touévioon
efacpariletoar 1 amoudvmon Tov  YemBepukoh opilovrta amd TOvg KPVOLG
vdpopdpoug opilovteg. H emagn war m evdeyduevn avauelén tovg Ba eiye oav
amoTéAEcUa TN HElmon NG BEPUOKPUGIOG TOL VYPOD TTOV OVOKVKAOPOPEL OAAL KOt
NV emKeipevn LOAVVOT| TV KpOH®V PELCTAOV TA OTOI0, Etva ¥PMCIUA Yo TV APOELOT
ka1 v Vopevon. ITo cvykekpiuévo ot mepiPariovtikol Adyol mov emiPdiiovy TV

TOYEVTOOT UG YEDTPNONG Elval o1 akoAovbot:

* H toyévioon rapéyel mpootacio Tov vepoL Tapoyns £¢' OGOV OMOTPENEL TIC

SLPPOEC KATE UNKOG TOL YEMGUVAAEKTT TTPOG KOl ATTO LLOAVCUEVEC TTNYEC.

*  Muw oot TOWEVTIOGCT TPOSTAUTEVEL TOUG PEPOVIEC VEPO CYNUATICUOVG WE

TNV aoPLYN TG avAIENG TOL VEPOL GTOVG VOPOPOPOLE opilovTed.
¢ ATOHOVOVEL TOLG GYNUATIGUOVE Ol 0TTO10L Eivoil LOAVGUEVOL.

¢ Awmpel Ta VOPALAIKA YOPUKTNPICTIKO TOV UPTECINVOY CYNUATICUOV Kol

TPOAUUPAVEL TIC O10PPOEC TTPOG TA TAVE® KOTA QKOG TOV YEMGULAAEKTY).

Ta yapakmplotikd ¢ towévioong efetdlovtde Ta amd TNV oKomd Tng

uetapopdc ¢ Bepuotnrog Ba Tpénel va etvon to e€Ng:

*  YynAq Oepuikn ay@yluotnTo OCTE VO EMITPEMEL KAAT BEPLIKT OyOYILOTNTA

UeTa&D TOL YEMGLAAEKTN KOl TOV TOLYOUATOV TG YEDTPNOTG.

¢ Aoy younAo 1Emdeg Katd TN S10pKELD, TOTOBETNONG TG TOIUEVIMOOTG OOTE
TO VAIKO TOIUEVTOONG, VO, Umopel vo TomofetnBel evtdg Tov SaKTLUMOELO0VE YHPOL
uetalh ¢ YeOTPNONG KOl TOV KUTUKOPLPOV YEMGLAAEKTN XWOPIC VA, APNGEL KEVOUG

YMDPOLG O1 OTTO101 Bal LEIDVOLY TN LETAPOPA BEpUOTNTAG.
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«  Eliypiotm M undouwvi) cuppikveor Tov VAMKOD TGIUEVIOONG KATd TNV
EPAPUOYY], £TCL BGTE VA U1 dnpiovpynBoby kevd 1 LIKPOSAKTOAMOL 6 VTS TO GTAN10,
T, omoia emiong Ba. perdoovy ) petapopd Bepudmrag pnetalld Tov Ye®GUAAEKTY Kol

TOV TOYOUATOV TNG OTTNC.

Ta opaKTNPIeTIKG TNG TOUEVTOGN G, ££€TAloVTaC Ta amd TEPIPUAAALOVTIKT OKOTIA,

Bo Tpémel va elval Ta akdAoLOaL:

¢ XounAn olamepordmTa, OOTE VO amoPevydel 1 emkowvovio, petald Tov
Slpopmv (ovedv ol omoleg UmOopel Vo, EYOLV EIGKOPNGEL GO TOV KOTUKOPLPO

YEWGUAAEKTY).

¢ Aoy yopnAo 1EDOEC Katd T 018pKeln TOTOBETNONG TG TOWEVTMONGS, OCTE
TO VMK TGUEVIMONG Vo Uopel va tomobetnel eviog Tov OUKTUAIOEIO0VG YDHPOL
uetalh ¢ YeOTPNONG KOl TOV KUTUKOPLPOV YEMGLAAEKTN XWOPIC VA, APNGEL KEVOUG
YHOPOLE OV Bl EMTPEYOLY TN ONUIOLPYIC KOvVOMDY erKovmviog Hetaly dlapopmv

Covav.
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4.10 Eig BaBog perafoin e Oeppokpaciog Tov €6G90ovg

KobBopiotikny moapduetpoc yoo v aélomoinon 1oV Ogpuikdv 1010THTOV TOVL
€0apovg etvon 1 Bepuokpacio Tov o dtapopa Padn. Xty 100vVIKN TEPITTOAOT, QLT 1|
Bepuokpacio Tov ddeovg oe d1dpopa Padn pénetl va peTpdrol. v wpdén Oumc,
TOAD Alyol PETEmPOAOYIKOL oTtafuol ueTpovy Ty Bepuokpacio TG ETQAVEINS TOL
€04.POVE, eV axkoun Ayotepol dievepyolv 1g Pabog petpnoeis. To mpdPfanuo ovtd

VTILETOTICETAL LE TNV ¥PNOT LOONUATIKDV GYEGEWMY, Omm¢ ot Tov Labs (4.1).

I'(z,t)=Tm— As -e” —Z(LJA1/2 -COS (2—71-) t—to—i(ﬁj/\l/2
365-« 365 2\ 7

4.1)[20]

H mapandve eéicmon 1oyvet Y10, opoyeveg £60¢0o¢ Le oTabepd GUVTEAESTH BEPUIKTG
Sibyvong .

a. Yrotifetar 6t1 610 £001p0o¢ OV LIApPYoLY TNYEC M katofoBpeg BepuomTag. Ot

Subpopeg mapduetpol ¢ eélomoemg divovral otov [Mivaka 4.3.

Mivaxag 4.3 Tapauetpor eéicwoems. IInyn: T.O.T E.E. 20701-3/2010 [20]

Toupoio | Movaosg Epunveia
T (zt) °C Ocpuokpacic Tov 0aPoVg o< fadog z.
Z m Bdboc.

Hpépa tov
t étoug (1-365 1 Xpdvog otov omoio vworoyileTon 1 Bepuoxpacia T (Zt).

366)
Tm oC Méom etnola Bepuokpacio empaveiog ed6pove.

[Thdrog g et otag drokduaveng e Bepuokpaciog Tng smpaveiog

A © TOV £0GPOVE.
a m2 MUEPOL-1 SUVTERESTIG BEp KN OLXVONG TOV EQAPOVE.

Hpépa (1-3651 | Huépa tov étovg Kord tnv omoia 1 Oepuokpasio empaveiog Tov
to
366) €ddpovg Aaufavel T youmioTep T TS
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Ot vroroyiopol eywvay Baoet Tin®v yio. to. Tm, As, a oo toug mivakeg 3.1,3.3,ka1 5.2
NG TEXVIKNG 00NYiag Tov teYVIKOL emueinmpiov EAAGdag 7"O. T E.E. 20701-3/2010
v Ty TOAN 1oL BoAov . Yroroyiotnke to T (z,t) ywa 1,2,3,4,5,6,7,8,9,10,15,50,100

HéTpo Babog kot Yo OGAOLE TOUG UNVEG TOV £TOVC.

270, TOPUPTHUOTE EXOVUE OVOAVTIKG TO ONMOTEAECUOTO OAMV TOV UNVOV Y10, TO
Topomove Paon. tov mapakdtom Tivokae 4.4 HTopolUE VO TUPUTIPT|GOVUE EVOEIKTIKA
T1G OLUKVUAVGELG 00O Unvav lavoudpto kot AUyovsto 6mov BempnTikd £XOVLE KO TO

O OKPOio KOpIKa QovOoUeva..

IMivokag 4.4: Zoykpion Bepupokpoacidv eddovs yio toug pnves lavouvdplo kot

Avyovero.
z (m) lavondﬂlog He Avyoverog T(z,t) (°C)
()
1 10,07 21,73
2 12,03 20,06
3 13.38 18,90
4 14.30 18,09
5 14,92 17,54
6 15.36 17,15
7 15,65 16,88
8 15.85 16.70
9 15,99 16.57
10 16.08 16.48
15 16.25 16.31
50 16.28 16.28
100 16,28 16,28
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ZUYKPLTIKO Alaypappa

25,00
20,00 - \k»
15,00 N

gmoo | / ——lavoudptoc T(z,1)

——Aulyouotog T(z,t)

1 2 3 4 5 6 7 8 9 10 15 50 100
z(m)

Zua 4.1: Zvykprokd udypoppa fddovg z. Oeppoxpacioc T eddpoue yio tovg wiveg lavoudpio ko
Avyovorto.

‘Etol obu@ove pe Toug LIOoAOYIGHOUG Tov mponyndnkav oAAd kKoi omd To
TOPOTAVED CYNUOTO UTOPOVUE VO, CUUREPAVOVUE OTL Yo TOovg pveg lavovdplo kot
Avyovoto eved Eexivape em@avelokd va gyovpe avtibereg Beppokpacies £0d.poug,
YOUNAN Kot VYNATY avTicToy e, 060 TPOYMPAUE oe PeyaAvTEPO BAON o1 Beppokpacieg
GLYKAIvouY Em¢ 6tov amd Ta 10 pétpo Kot KoTw otafeponombodyv 6€ o HoOVIHN
Beppokpacio nepinov 16,28 o’
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4.11 Eruvoyn yem0eppiknic avtiiag Oeppotnrag

[pwtapyd poéro oty emAoyn NG yewBepuikng aviAlag Oepudtnrag &xel o
TPOGOIOPIGUOG TOV BEPUIKDV KO WUKTIKGOV QOPTIOY TOL KT1piov. XT0Y0¢ TOL 6MGTOD
oxXEO10GHOV £fvol TO TEMKO cLGTNUA VO £YEl amOooaT 1010 pe TV vroAoylopuevn M
Taciov ¢ vrohoylopuevng. Ol EKTIUNGELS TOV YUKTIKOV Kol BEpUIK®OY QOpTIDY
etva 1o o onuavtiKd o enedn eanpedlovy TNV EXAOYN TNG YEMOEPUIKNG AVTAMOG

BeprdT TG AAMG KO OAL TO VTOAOITTO GTOLYEIN TOV GUVOMKOD GLGTYLATOC.

Ot PBoowkol vwoAoyIGUOL TV QOPTI®V AVOPEPOVTOL MG OEPUIKEG amMAEIEC N
YUKTIKEG amontoel. O LTOAOYIGUOG TOL UNKOVG TOV YEMGUAAEKTI) OVOPEPETAL MG
QopTia. EOAPOVE EVGD O1 EVEPYEINKEC OALTY|GELS 1| EVEPYEIOKA POPTIC AVAPEPOVTAL GE
Sdakvudveelg amortnoemy kad' OAn T 01dpKeld, Tov ETovg. Ot BepUIKEC ATDAEIEG ] TA
YUKTIKO (QOPTIO, ¥PNCUYLOTOIO0VTIAL Y10, T Ol0GTAGIOAOYNON KOl TV ETAOYN| TOL
eEomMopoD 1o Evo cVGTNUA, [OTTmg (o avTAla BepuoTnTog] Kot yio 1o oyediacud Tov
CLGTNUOTOS OVOUNG aépa M vepoy &vtdg g eykatdotacne To @optio Tov
amOAEIOV eival Bacicpéva o KOBOPIGUEVEG N ATOOEKTEG GUVONKEC Y10, L0, OEOOUEVT|
vewypagikn 0éon. Ta evepyelokd @optio, ¥pNOILOTOOLVTOL 6TV TPOPAEYM TG
EVEPYELNG 7OV OTOUTEITAL Y10 VO AEITOLPYNGEL TO GULGTNUA Y10 KATO TPOKO-
BopIGUEVT YPOVIKT] TEPTOO0, OMMG VoG UNVaG, £vag ¥povog, N pia eroyr. H pébodog
VTOAOYIGHOU pmopel va, eivor 1 1010 OTm¢ Kol Yoo To QOPTIH, GYXEOUGUOV, OUMG
YPNOYOTOLOVVTUL TPAYUATIKG OSO0UEVO KOl KOIPIKEG oTOOEPEC avTi Y100 GLVBNKEC
oxeolacpov. To @optia €6Gpovg oyetilovtol PE TO TUNUO TNG EYKATACTOGNG TTOL
Bpioketar oto vredagog. Katd kavdva, avtol ot vroroyiouol eival mopduolor ue to
EVEPYELOKA (QOPTia, eKTOC amd TO OTL T0 Qoptio €ddPOLE elval TO TOSO BepuOTNTOC
OV amoppoPdtal 1 mpoodidetar oto £dagog. Emiong, Eexywpiot| xatnyopio
AOTEAOVV TO, POPTIC ALYUNG, TTOL ONADVOLV TIG UEYIOTEC EVEPYEINKEC QMALTIGELS UL0G
EYKATOOTAGNG OTIC O OLGUEVEIG TEPLOOOVE [TOAD YuypOC YEWMMDVAG, TOAD Bepud
karokaipt]. H cwot 6106Tac1oAdynon To0v eEomMGUob elvan Eva ToAD Pacikd Prua
ot oladikacio tov oyedoouod. Eedoov &xel mpaypatomombel 10 KOUUATL TOV
VTOAOYIGUOU TMV BEPUIKOV KOl WYUKTIKOV QopTinv, 1o péyebog tov efomhouon
Baciletar ota @optic ovtd. Metd v emthoyn NG Hovddag, £&vag aptBude

TOPOUETPOV dvvaton vo, Kabopiotel 610t e€aptdTar amod T povaoda kot povo. o ma-
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PAOELY U, Lo LOVAOQ £lval GYEOUGUEVT Y10, Ui0 OVOUOGTIKN TIUN TOPOYNG VEPOU 1|
aépa, Kol LOVO UIKPEG petoTpoméc elvar emtpentés. Katd cuvéneio to vtoroma puépn
TOV GUOTNUATOG, OMMG Ol KLKAOQPOPNTEC, TO KAVAAN aépa K.AT., o mpémel va

TUPLALOVV UE TNV IKAVOTNTA TNG LOVASOC.

O cvvnbéotepoc TPOPANUATIGUOS Y10 TO UEAETNTN EYKELTOL 6TO av Bo TPEMEL 1
avTMo BEpUOTNTAC KOl TO GUGTNUO 7OV TNV 0KOAOLOEL va, dlacTtaciohoynbel Pacet
TOV OEPLUKDV N YUKTIKOV QOPTIOV TNG EYKOTAGTACN S AvTd cupufaivel S10TL 1 Hopen
TOoVv BepuoduvapIKod KUKAOL upiag yemBepuikng avtilag Bepudtnrag cvvnbwg o¢
umopel va, Tpocapuocet kal to, Svo eoprtia. Eite n exthoyn g povadag Oa etvon apke-
T4 VIEPSICTAGIOAOYTUEVT] GTA QOopTia. Bépuavenc, 00Tl 1 EMAOYN NG OVTALNG
Bepudmrag £yve PAcEL TOV WYUKTIKGOV QopTimv, glte Oa mpénetl va dluoTactoroynOel
Baoel Tov Bepuikdv QOPTI®V OTOL G VTN TNV TEPITTMGCT KIWOLVELOLY VO UMV
wKavoroovvtal To WukTikd. H mpotapyikn okéyn elvar n dveon xipatiopod. Mo
Hovado TOL Eival LITO- 1) VIEP- OUCTAGIOAOYNUEVT] OE B UTTOPEGEL VO, TOPEYETL ETAPKN
dveon. Otov pio povada £xel LTOO1UGTAGIOAOYNOEL, TOTE O YHPOG TPOG KAUATIGUO OE
Bo KApotiletar omotd Kol 1 MAEKTPIKN Koatavaiwon Ba elvar avénuévn. H
VIEPOIACTAGIOAOYN O OUMC TNG HOVEOAS avEAVEL TO apyIkod KOGTOG emévovong. To
cuumépacua, elvarl 0Tt Ba TPETEL vau Yivel SlaoTAGIOAOYN G TG HOVAdOC UE OKOTO Vi
KOAVTTOVIOL KOl TO. OEpUIKA Kol TO WOKTIKQ @optio. Xt vOTIoL KAOTO TO
QTTOITOVLEVO, YUKTIKG GopTia ival peyoAOTepa e amOTEAEGUA, 1 O10GTAGIOAOYN O VO
apaypatonoleiton pe Bdon avtd. H mepicoeia Oepuikng evépyelag mov TpokORTel omd
TN WIKPY LAEPOINGTAGIOADYNON TG YEMOEPUIKNG avTAlaG Bepuodtnrog pmopel vo
alomombel yuo TV mapaywyn {ectod vepov ypnone Avtd Ba dwfePaidceel 0Tl TO
ocvotnua Bo Topéyel £va, aveto mePPdAlov KoTd T d1dpKela TOV ¥POVOL, KOOBMS Kot
Koo, emmpochetn Oepudmra n oroia Oa. umopel vo, KaAOWEL OTO1UONTTOTE UEYOAN
amoitnon. Ztig Popeleg meployés, Omov o BEPUIKA PopTio Efval GYETIKA VYNAL TO
KaAokaipt, Oa mTpémel va emrevyOel pia péon vrepolactacioidynon. Iapodio avtd Oa
TPENEL [ ovTAio, BepudTTOG Vo UMV LVIEPSIOGTAGIOMOYEITAL TAV® amtd 25% Tov
VROAOYILOUEVOL YUKTIKOU @opTiov. I ToV KaAUTEPO GLUVOLAGUO TOL UEYEBOLG TG
aVTMOG OEpUOTNTAC UE TIG OMATHGELS TOV KTIPIOV UmOopovV va, Tomobetn oy inverter

avTAMEC BepuOTTAG 1) TOAMATAEG LKPOTEPES LOVADEG.

103

Institutional Repository - Library & Information Centre - University of Thessaly
15/06/2024 04:38:55 EEST - 3.137.217.134



4.11.1 Ipétacn Tomov avriiag OcppéTyrac.

M mbovr pdtacn yiow v emthoyn aviiiog Beppdmrag yio 10 koAvpupnmpilo
givon n avtiia Oeppotrag edagpouvc/vepot SI 130 TUR+ Dimplex yio Oépuaven Kot
YOén pe avaxkmmon Beppomrog.

¥

Ewova 4.8 Avihia Oepuomrag sdgoug/vepod SI 130 TUR+ Dimplex. [18]

Elvar poe avtiio Beppomrog yioo ecmtepikn tomobémon. Exel e101k0 povouévo
YOPO YO TOLG CLUMIECTEG Kot £0pAleTol mMavew o Pdomn Yoo TOUG KPUOUGHOUGS.
ITinpet i avénuéveg amotoelg v VYnAég oamodocels. Exet otdbun mymrikig
nieong oto. 10m amoctacn amd mhevpd efaymyns 60dB. BeAltictomompévn
Aertovpyion yo Oépuovon kot Yodn péow oG eEmtepikng teTpdodns Porfidas.
[Tepigyer emmpdobeto evorlhakTn Yoo yNAOTEPN Beppokposio (eoTob vePOL ypNRong
omv Bépuovon kou avoktnon Bepudmrag ot woén. IMoapéxer vymAn acedrelo
AEITOVPYIOG e EMTNPNON TOV WUKTIKOU KUKAOL omd cucOntipio, Laapyel emiong
EVOOUOTOUEVOG peTpnTg Oeppikng evépyerog ( pe évdelén g Katavaiwmong
Bépuaveng kot Leotov vepov ypnons oto WPM ). H A/@ eréyyet kou dgvtepn mnyn
evépyetog (m.y. AEBNTa aepiov 1 aVaVEDSUN TN EVEPYELNG -NJA10G) KUOMG eniong Kol
Ovo Beppokpacies Tposaymyns yo evdodanédto. kKot Fancoils. Yrdpyel ecoxkieiotog
acbnmpag e€mtepikng Bepuokpaciog kot cicbnmpag oviemotpogns. Eivar emiong
EVOOUOTOUEVOS MAEKTPOVIKOG OHOAOS eKKvnTG Yoo pedua exkiviong. ‘Exet
dvvatdmro  mopoyng  Ceotod  vepoy  yprong Zuumepthapfaverar o
NAEKTPOVIKOG eyképorog WPM yio éheyyo tov ovotiuotog oe 08ovp LCD
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(m.y. e€mtepikty  Beppokpacio-avtiotdduion,  KukAo@opntés,  tpiodeg  Pdveg
OVOUEIKTIKEG, Oeppokpaocieg (eoTOL vepoL YPNONG -TPOCAYOYNG -EMOTPOPNG

ovvoeon pe PC-Modem). [18]

Mivaxag 4.5 Teyvikd yopoaxmpotikd aviiiog Oeppommroag SI 130 TURSF
Dimplex . [18]

Dimplex -Avthia Beppotnac ebadoug/vepot SI 130 TUR+

Movelo SI130TUR+

Xpdipa mhatoiou White (similar to RAL 003)
Max. Beppokpaoia mposaywync Bépuavan 58°C
Beppokpaoia porc Pukng max, 20°C

Karorepo 6pto hetroupylag rnync Oeppotna {iepyaoia Opavanc) / Avistepo opio Aeoupylag mnyric Bepuotntag (Siepyaota Bépuavang) -5t025°C
Kadrepo opto hetroupylag nnync Beppotnrac (Siepyaota hikng) / Avaepo opto Aetoupylag ync Beppdunrac (Btepyaoata Yiénc) 10t030°C
|Baour Slagopd Beupoxpaotag Bépyavang EN 14511 5K
Il'lupuvuwﬁ Beppotnrac atov 1 oupmiern oe BS/W3S / COP oe BO/W3S* 576kW /44
Il'lupm,'mvﬁ Beppotntac atov 2 ouprier o BO/W3S / COP at BO/W3S 1085kW /4.2
||'I[1puym1,'ﬁ Bepyotntag otov 1 gupmierry / COP at BO/WS5 518kwW/28
II'I&pm,'uwﬁ Beppotnrac atov 2 oupmierr oc / COP at BO/WSS 103,1kW/28
IBuchﬁ dladhopd Beppokpoato Bépuavanc EN 14511 5K
Ill-luﬁq atov 1 oupmeot / COP B20/W9 63.4kW /58

Wukn avov 2oupmieatr / COP B20/W9 1290kW/5,6
|Wu€n ovov 1 oupmeo / COP B20/W18 894kwW/74
Fll-luﬁq atov 2 oupmeotr / COP B20/W18 168,2kW/ 67
Ovopotikn katavahwon woybog oljduwve pe EN 14511 at BO/W35 158 kW

Hymruko ente 8o Laylioc T ouakeunc 7648 [A)

Wuktwd / Moad tou Yuktikol R410A/163kg
|Por) nyri¢ Bepudtntag 245m*/h

Max. Napoyn vepat Beppavan / Mruwen mieang 19m¥h /13000 Pa
Maordoet (Wx Hx D)** 1350 1890 775mm
Bdpac 830kg

Taon oUvBeong 3/N/PE~400V, S0Hz
Peljuat exkivnong 108A

Aadéheic npoataoiag C80A

Baowkd otoryeio avriiog Ospuotnroc.

H Boocikn cvokeun omotedeiton amd pa ETon Tpog xpnon aviiio Bepuotrog yo
ECMTEPIKN EYKUTACTOON, TAMPNG, ME UETOAMKO mepifAnua, Tov mivako EAEYYOL Kol
evopoTopévo greyktn. To yuktikd KOKAmpo givon amdivto khewotd. Tlepiéyet to
yoktikd R410A eykexpipévo and to Ilpwtokorro tov Kioto pe tiun GWP 1720.
Eivou yopic CFC, dev kataotpépet To 6lov Kot ivat un-everexto. Ola ta eaptiuata,

OV QTOLTOVVTOL Y10, T1) AE1Tovpyia TG avtAog Bepuotnrog eivat
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oto kovuti eréyyov. Evag eéwtepikdc asbnmpag Oeppokpasiog copmepthopfavero
ota efoptuaTe oTEPEMONG, M0, ayide okabopoidv Kot évag OKOmTNG pong,

TOPEYETOL L TNV avTAio Bepuomtog. [18]

1) Mivexeg Eréyyov

2) EietmoTig

3) Yypomourijg

4) ZupmeoTig

5) ZUGKEUT PETUQOPUS uoPuicivg
6) Yypomoupryg Beppov vepou

Ewdva 4.9 Baowkd otoyyeia avtiiog Depudémrac. [18]
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XapoxtnproTikéc kapumvleg avriiog OsppoTyroc.

Y10 TOUPOKATO GYNUOTO O KATUGKEVUOTNG HOG OIVEL TIG UPUKTNPIGTIKEG KOUTVOAEG
00V a@opa TNV Bepikn omdO0sT TNG AVTAMOG HE TN YPTOT EVOG Kol OV0 GUUTIECTMOV
(oynua 4.4), v KoToviAmoN PEOUOTOC KOTA TN AEITOLPYIX TNE Yo QUTES TIG SVO
TEPMTOCEIS GE GLVOVOCUO HE TNV emBuunth Beppokpascia e£660v Tov LE6TOD VEPOD

(oymua 4.5), mv avristoyio tov Babuov arnddoong COP (oynua 4.6). [18]

Haizleistung in [kW] i N | L)/ HEEWasSERIWTNTIUSS In |mn)
Heating capacity in [KW] Water outlet temperature in [*C] / Heating waler flow rale in [m%h]
Puissanca de chauffage en kW] Température de sorfie de feau en ["C] / Débit deau de chauffage en [m*h]
200
" | v Anganen giten bei Vewendung des optiornt ymlschen 4 Wege 35/19,0
- b 45/13,0
180 || T invormanon acoi e when Lting T Fydaulic 4wary mwerSng Wi v, 3val 250 33 an ofon - ot
Th oparsion moos B mcaced, when T 4wy ravem g vave B not used. 55/9,0
160 | resvaiousrs c en s @ s "
| |comn Encas 500 4 voles, la plage dLEIS 0N e pius rédts.
140 2-Verdichter-Balnab
2-comprassar made
120 Fanctionnemant & 2 compr
: 35/19,0
"t ¥
. / 45/13,0
80 / —_—"| 55190
40 | Bedingungen - Canditions - Conditlons: ||
1-Verdichter-Betrieb D S
1-compressor mode Bena S s
20 | Fonctio t41comp Débicdeauglycoide  24,5m%n
i T
-10 -5 0 5 10 15 20 25 30

Soleeintrittstemperatur in [°C] « Brine inlet temperature in [°C] - Température d'entrée d'eau glycolée en [°C]

Tyua 4.2 @eppuki] amodoo g avTAiag pe ) yp1o eveg kon Svo cupmeotov [18]

Leistungsaufnahma in [kW] (incl. Pumpenleistungsanteil)
Power cansumption in [KW] (incl. power input fo pump)
Corsommaton da pussanca an W] (ycompes parl de mnommaton dela pompa

45
40 [ ! i 55
- ;
3 I : 35
25 I .
20 | ‘ : e
15 F - — 5
10 F $ t 25
5 -
0

-10 -5 0 5 i0 15 20 25 30
Soleeintrilistemperatur in [*C]

Brine inlet tamperature in [*C]

Température d'entriie d'eau glycolde en ['Cl

Tymuo 4.3 Kotaviloon pedpotog kotd m iewtovpyia [ 18]
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Leistungszahl (incl. Pumpenleistungsanieil)
Coeflicient of parfformance (incl. power input o pump)
Cosfican! da paformance {y compris part de consammaton da B pomoa)

35

45

\
AN

56

N W s o N

=
—

-10 5 0 5 10 15 20 25 30
Solgeintritstampearatur in [*C]
Brine inlet lemperature in [*C]
Température d'entrée d'eau glycolée en [*C)

S 4.4 Badpog amddoong COP [18]

H nopamave avtiio Beppotntog e0dgoug /vepov Ba. propovoe va tornobetndet oto
AePNTOCTAG10 TOL 0VOIKTOD KOALUPNTNPIOL Ko Vo KAOADYEL TO HEYRAVTEPO UEPOG TMV
avaykav Bépupaveng g eéwtepikng moivag. Onwg @oivetor omd 10 TOPUTAVED
otoyeio £xel ™ duvarotta kdAvyng 108,5 Kw 0épuaveng oe Aerrovpyia kot tomv
V0 cvumecT®Y TS ALTO onuaivel 0Tt Pmopel vo KOADYEL TIG NUEPTOIES OTMAELEG
NG OVOIKTNG TCIVOG 7oV Om®WG TPOEKVYE ©TO KeQAAoo 2.5 yio pio. UéEPO. TOL
Aekepfpiov o1 cUVOMKEG ammAeteg avépyovtal mepimov ota 30 kW ko pe ) ypron
voxtepvol koAdppotog ota 14,5 kW. H oviMo 6o eivor cvvdedepévn pe tov
YemBepIKO EVOARAKTN .1 KOTELOLVGN TOL OTOIOV PaiveTol 6TV eKévVa 4.1, HOTE Vo
Kavel avakmnon Bepuomrag. Exiong n aviiia Oo Aerrovpyel emtkovpikd oy apyikn
Bépuavon g moivag epoOcoV TO UEYOADTEPO TOGO GE T TNV mepintwon O
KoAOmTeTon omd Tovg AEPMTEG aepiov Aoy peyoADTEPNG 10xXV0C Kol GUEGOV
OTOTEAECLLOTOC, LEIMVOVIOS MOTOCO GE UEYAAD TOGOGTO TNV OPyIKN KOTUVAA®GT

aepiov.

Avtictoyo. 1 mopomdve oaviiie umopel vo. tomobetnbel Kot oto KAelotd
KoAvupnTpo 6mov B pmopel oy KEADTTEL QUOIKA T OTOPAITNTA UEPT OO YOPTIO
TOV ECOTEPIKOV MGIVOV EQOCOV EXOVUE TOAD AMYOTEPES UMMAELES OO TNV EEMTEPIKT
aAMG ko B0, pmopel vo koAvmtel o (eotd vepd ypnong yio To Aovtpd. H avriia Bo
Aetovpyel Kol €00 EMIKOVPIKE OTNV OPYIKY OEPUAVOT TOV TUCIVOV GE GUVOLUGHO

noM pe tov vmdpyovto AEPnta aepiov. ESd PéPore B Exovpe peyaidrepn
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eEotkovopunon agpiov Aoym tov 611 Ba KaAURTEL PEYOADTEPO TOCOCTO 16YVOC ol OTL

otV EEMTEPIKN.

4.11.2 lIpdéTaon avaktnong Beppétyrag oo KAerotd Kolvppnipro.

Y11 moiveg 1 avakmnon Beppdmrog oto. cvotiuate eE0EPICUOV pUmopel v
pewoel T1g anoutioelg ywo evépyela kard 30%. To chomua avtd meprhopBdver
KAmowo €i00¢ evoAAIKTn OgppomTog, 0 omoiog €lodyet Eva eumdol0 o1 POt TOL
PELOTOL OVEAVOVTOG ETCL TNV TTOON TECNG KO TIG OTUITIGELS TOV OVELIGTIPA 1) TNG
avidog. ITpaktiké cg OAO TO. GUGTHUATO CNUOVTIKY TTocoTNTO BepudmnTag YaveTon
uolt pe tov omoPorhopevo agpa. H Oepuomto pmopel vo ovaktnBel amd Tov
e€epyOUEVO 0EP 1) TO VEPO GTO UVTIGTOLYO. EIGEPYOUEVO PEVGTO, UELDVOVTUS ETCL TNV

omoTtov eV evepyeia Yo Vv emitevén TV enbuunTtov cuvOnKoOV

Mo mboavn) 616tasn cvvdeong g avtAiag Bepudmrag 610 KAEIGTO KOALUPNTIP10
LUE TOV YEWOEPUIKO EVOAAGKTN Kol HE &vo oUGTNUO KAWWOTIGUOD TOU YMPOU,

avakTnong epuotnrog Kot a@bypaveng Tov, detyvetot oty eikova 4.9.

\—Iﬂ &

@ SUPPLY AR DOCTTD POOL ROOL) (OVERHEADOR UNDERFOO R

{}_{}

DEHULIDIF AT N
Ll

GROUND

POO LVATER PUIP

Ewova 4.10 Tomk| ocdvdeon ovtiiog €36povg/vepoy HE ocVOTUO GvaKTONC Oepuom)Toc, KALNUTIGHOD Kol
aphypavenge. [19]
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Kepaiaro 5. Owkovouki avaivon

3T0 KEQPAAMIO OVLTO YIVETOL 1) OWKOVOUIKY GULYKPION TNG EYKATACTACNG TOU
YEWOEPUIKOD GCULOGTNUOTOC TOL HEAETNONKE O©TO KOALUPNTNPIO UE TO VIAPYOV
ocupPatikd (Quokol aeplov), TPOKEIUEVOL VO, DVITOAOYIGTOVV Ol ETNGIEG OUMAVEG O

Bépaveon Kot o ypdvog amocPeonc.

INa ™ obykpion Aapfdavovior LEIOYN N TPEXOLGA TILOAOYNGN TOL MAEKTPIKOD
PEVUOTOC + QIO TOV 1oYLEL Y10, TO KolvuPnthpio (0,6515 €/kWh) kat puoikov agpiov
(0,067 €/kWh). Ot THéC OA®V TOV GLGKELMOV TOL EMAEXONKAY OTN YEMOEPLIKN
EYKATOOTUO €lval HEGEC TYEG TOL EMIKPATOVV GTO EUTTOPLO Y10l T1) SEOOUEVT YPOVIKN

TEPI000 TTOV EKTOVEITOL 1] TAPOVGAU UEAETT).

ITpokelpévou va, £xovpe Uio, Goen EIKOVA TOV KATAVIADGEDY, EPOGOV OEV EYOVUE
™ dvvatotnTa vo yvopilovpe Tig akpiPeic dpeg Aettovpylag TMV KALGTNP®V ETNCL0
Baclotkope o Oe0OUEVO. TPONYOLUEVOL £Toug. Yotepo omd GTOElD, TOv
SLAAEYTNKOV a0 TOLEC VIELOVLVOLG TOL KoAvUPnTPiov BoOAov mpoékvyov to eéng

dedopéva, KaTavaimong Yo to £tog 2011:

Mivaxag 5.1 KvPud katavaimong gucikol aepiov koivupnmmpiov Bdiov yio to

€toc 2011.

HMEPOMHNIA | KYBIKA KATANAAQZHE (m®)

IANOYAPIOZ 79996
(DEBPOYAPIOX 71427
MAPTIOZ 79326
AMPIAIOS 63124
MAIOZ 42712
IOYNIOZ 13490
IOYAIOZ 6199
AYTOYZTOZ 1958
SENTEMBPIOZ 11823
OKTQBPIOZ 46051
NOEMBPIOZ 60424
AEKEMBPIOZ 68099
SYNOAO (m?) 544629
SYNOAO (£) 365.094
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2TV TEPITTOON TOV GULGTHUNTOC TOL UeAETdTal vmobBétovue OTL Ol OVTMEC
Beppdmrag 6o Aertovpyolv adIUKOTTA TOGO ©TO0 KAEIGTO OGO KAl GTO OVOIKTO
KoALUPNTAPLO, KA’ OAN TN SEPKELN TOL £TOVC EKTOG TOL EVOC UNVO, KOTA TOV OTTO10

yiveTal cuvtnpnon.

‘Onog TpoavapépbnKe 6Ta TPOTYOUUEVA KEPAANLX O BaBIOC amddoom g TG avTAiog
Bepudmrag &xet Olakvudvoelg efaptduevog apketd omd TG CULVONKEG TOL
TEPIPAAAOVTOC. XTNV TEPITTOON UAG OUMG, KAUODG emAeéoue KAEIOTO KATUKOPLPO
YEOGUVAAEKTY  SlOTNPOVING €161 GYETIKG otabepny TNV amdO0GT, UTOPOLLE
ocuppovievduevol to oynua 4.3 va Bewpnoovpe pia péon Ty COP=3.5 . And to
omua 4.4 emiong yo. LIOOBETIKN YPNOTN KOl TOV OVO GLUTIEGTAOV TNG GVTMAC KOl
Bepuokpacia vepol dvm Tov 40 °C &yovue pio pécn KoTavaAmeTn peOIoTog TS TAENG

Tov 27 kW.

ZOpQova, Pe To Topamdve AoV 0o UmopoLGOUE VO VTOAOYIGOLUE U0 HECT)

ETNO10 KATOVIA®GT pEOUATOC A0 TIC OVTAIEG BeppdTTaC:

Méon 11610 KOTOVIAMGT] PEONOTOC OVTALOV YOPIG Yprion KoAdvpporog &, moivag =

2 ovtiieg * 27 kW * (365-31) nuépeg * 24 opeg = 432864 kWh

Méon et)610 KOTOVIAMGN PeONOTOS OVTMAVY pe ypfon koiovpporog s&. misivog =
(27*(365-31)*24)+(27*(365-31)*24)*0,509 = 326595 kWh

Moo gtii610 K66TOG pedpatog .k = 432864 kWh* 0,6515 €/ kWh =282.011 €

Moo £tii610 K66TOG pedpaTog p.k = 326595 kWh* 0,6515 €/ kWh =212.777 €

IMa v eykatdotaon eniong OempovVTOL ATUPOITNTA T, TOPAKAT® EEAPTILOTAL

. [Mopoyég eicaymync-emiotpoPng dapétpov D75,
o YoMvocelg pe BeppokorinTtikn coinva tpdcvn Ieppoviag WEFA.

. Kotackeun Kevipikdv oTnA®V |,

o Tomobétnon KeVIPIKGOV O10KOTTMV ATOUOVOGNC KAOE YPUUUNG KOl GUAAEKTOV
vroyeiov

o TomoBétnon VEOV GUAAEKTMV LE EVEMUATOUEVOVE O1OKOTTEC O1UKOTNG PONG,

. Kevtpum mapoyn 610 vadyelo and 1o onpeio g 10N vadpyovcog

EYKATACTAGNC e OEPUOKOAANON.
o Yhkd Aefntoctaciov,
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o Baveg 2 V2 wrowv TIEMME Itaiiag,
o Pakop cuvoécemv.

A7d mpocspopd mov (nOnke amd etaipio OepUO-LOPAVMKDOV EYKATUCTAGE®Y GTO

B6Ao 10 K06TOG Y10 TIC TOPATAVE® Epyacieg avépyetol otig 15.000 €

Mio, onuovTiKn axourn damdvrn eival auT TOV EPYUCIOV EYKATAGTACNG

o AvOpuén 1eccpnv YemTpNoe®V Y1a. KGBe avtia (cbvoro 8) tav 100 pétpwmv.
o [MopdAinin cVuVOES TOV COAMVOGE®V UE TEXVIKEC BEPUIKDOV KOAANGEMY KOl

SOKIUEG TTEGEWMC G€ Kaboplopévn Ttieon Kot S1apKeELd.

. I[TAnpwon Kot TOIEVTMOOT) TG EYKAUTAGTACNG.

. Metapopd, eKEOPTMON Kol TOTOOETN O TOV AVTAMOV OEPUOTNTAC.

o XHvoeoT) KO EYKATACTACT TOV avTAMbV Bepudmrad.

o I[TAMpweon 1oL KUKAGUOTOS e TNV KATAAANAN TOGOHTNTA OVTIYUKTIKOD.

o Exxivnomn Tov GueTUATOG Kol EAEYYOG AELTOVPYIOG Y10, TNV SIUCPAAGT TNG

AELTOVPYIOG TOV GLGTNUOTOC TV AVTAM®MY BEPUOTNTOC KL TNG VITOAOUTNG

ouvepyalOUEVIG EYKOTAGTAONG.

To kb6T0¢ TOV TOPATAVED EpYacIdV Vtoroyileton Tepinov otig 64.000 €

H 6An eyxatdotacn yemBepuiag 0o pele el ko Ba KoTackevacHel cOUE®VA UE TO

IGSHPA (International Ground Source Heat Pump Association). [23][3]

Téhog 10 KOGTOG TNG EMAOYNG ¥PNONG KOADUUOTOC otV eEMTEPIKN TIGiva
TpokUTTEL v ANeOel VoY Ot To m? Kootilel 20 € + gno = 24,60 €. To péyioTo
UNKOG OV Umopel vau Exel évol kdAvpupa etvar 17 m wepimov onote yo Ty e&mTEPIKN
mioiva 50 m B ypnoipwomomBovy 3. To TAdTOg TOLE £lval OGO Kot TG TIGtvag 25 m.

Onodrte Eovpe:

Kéetog kahdpparog =3 * (17*25) *24,6 =31.365 €

112

Institutional Repository - Library & Information Centre - University of Thessaly
15/06/2024 04:38:55 EEST - 3.137.217.134



Eniong cvppovievopevor 10 kepdiato 2.3.1 , o6mov vroloyicope Bepuikn 1oyd Yo
1060 Yoo TV eOTEPIKT] OGO KOl Y10 TIC ECMOTEPIKEG TMIGIVEG, UTOPOVUE VO,
VOAOYIGOVE TO ETHO10 KOGTOG KATAVAAMONG PLGIKOL aegpiov cav vmoPfononen otnv

apyikn Bépuavon TV KOAUPNTIKOV 0EEAUEVOV.

Kéotog @uoiwkov asgpiov ywa vmofondnen omv aepimroon upn  ypriong
Kalopparos = [(580-108)*48+(1514-108)*48]*%0,067 =_6040 €

Kéo1og guokod aepiov Yo vrofondnon oty ngpintoon ypions kahbpparog =
[(580-108)*48+ ((1514*%0,509)-(108))*48]*0,067 = 3605 €

Amo Ol TO. MOPOTAVE UTOPEL VO TPOKVYEL O TOPUKATE GUYKEVIPOTIKOG Mivakag

QUTOLVDV.

Mivaxkag 5.2 ZuyKevipoTIKOS KOl GUYKPITIKOG TVOKOG dUmaVOV €YKOTUCTUONG

PLGIKOV 0EPIOL KOl CLGTNHOTOC YEMDEPLIKNE avTAiag BepuotnTog

I'EQOEPMIKEE ANTAIEE

AATIANEE AEBHT SBLE IR e SN S UE PHEH
I HISINAS T K AAYMMATOX TIEINAY

2 ANTAIEE @EPMOTHTAX

SIELINE 130 TUR+ DIMPLEX 7 80.000 € 80.000 €
g?gg;? 1= KAT AOTHE = 64.000 € 64.000 €
%%%Tﬂm 2 - 15.000 € 15.000 €
KAAYMMA EE. TTIEINAY - - 31.365€
%ﬁ%&w i 159.000€ 190.365 €
mAHA?}EgI({%g{P}IMNH{E - 282011 € 212.777€
g%?&ﬁg&nm 365.094 € 6.040 € 3605€
i{%&%ﬁgﬂﬂ 365.094 € 288.051 € 216.382 €
ETH AITOZBEXHZ ) 1.4
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"o vo £povpe o o oo KOV NG cOYKPIoNS TOV ETHCIOV SUTAVOV TOV TPIOV
OUTOV TEPWMTOOEMY OAMYL KO1 TOV €TOV OmOcPeong TnNg VENS EYKATOCTOONG

nopotideron To mapakdton Sdypoupa (oyua 5.1):

3.000.000

2500000 -

2000000 -

1.500.000 -

1.000.000

500.000
e (DYEIKO AEFIO

e [EQEEPMIA XOPIE XPHIH KAAYMMATOZ
== TEQOEPMIA KAl XPHIH KAAYMMATOZ

0 1 ? 3 4 5 6 ¥

Tomua 5.1 Zuykprokd Sy popiplo eTHoumy Samavoy.

Mivekag 5.3 Aombvn eykatdotoong Kot Aertovpyikdv e£0dmv npochetikd ot

EMOUEVU ENTA. £TT] Y10. TIC TPELC TEPIMTMOCELS CUOTNUATOV.

ETH 0 1 2 3 4 5 6 7
@YZIKO AEPIO 0€ 365.094€ 730.188€ 1.095.282€ 1.460.376€ 1.825.470€ 2.190.564€ 2.555.658 €
FEQOEPMIA XQPIZ

KAAYMMA E=.MISINAS 159.000€ 447.051€ 735.101€ 1.023.152€ 1.311.202€ 1.599.253€ 1.887.303€ 2.175354¢€
TEQOEPMIA ME

KAAYMMA EZ.MISINAS 190.365€ 406.747€ 623.130€  839512€  1.055.894€ 1.272.277€ 1488.659€ 1.705.041¢€
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Azd Tov mopamdve mivaxo (tivakag 5.3) ahAd Kol amd TO GLYKPITIKO 018y PO
(oymua 5.1) cvumepaivovpe 0TL TO GUGTNUA, YEMOEPUIKN avTAlNG BepudTag YwpPIc
PN oM KaAOUHoTog Kabmg £xet katd 80.000 € Ayotepa etolo Acttovpykd ££0da. amd
TOVG AEPNTEC PLGIKOV aEPIOL AmOGPEVEL TO KOGTOC eYKATAOTAONC GE MYOTEPO Omd
2,5 ypdvia. To cuoTNUA THOPA TOL YIVETAL XPTOT| TOL KUAVUUATOS KUTA TIG VOYTEPIVES
opeg oty efotepky] moiva evd €yel HEYUADTEPN apPyIKY Oambvr, AGY® TOAD
Myotepmv enoiov €60V 68 KUTAVAANOGT pevpatog (PAére map. 2.5.1.1), amooPével

Ta €000 eyKaTAoTAONG 68 Alyo Tepiocdtepo amd 1 £Toc.

Téco owovouikd Aomdv OGOV KOl EVEPYEWNKO 1| TEPITTMOON EYKATAGTOUONG
YEWMOEPUIKDOY avTM®OV BepudtTnTog Kot 1 ¥PNon KIAVHHOTOg otV e€mTepikn
KOALUPNTIKY Oelopevi] KOTA TIG VUYXTEPIVEG MPEG OV PplokeTan EKTOG AEITOLPYING

Bempeiton 1 mo dptio.

Téhog amd tov mivoka 5.3 umopovue va, 6ovue péca 6e 7 ¥povia oty TEPinTman
YoPic KGAvppa Eva kEpdog TG Taéng Tev 400.000 € evd oty mepinTmon 1e KAALUUOL

va @Tavel axopa kai tig 850.000 €.
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Kepararwo 6. Xvunepdonara.

H mopovca upetamrvylokn epyacio emkevip®bnke otn HEAETN] TOV GUGTHUOTOS
Bepuavong Tov KAEIGTOV Kot avorytov KolvuPnnpiov Borov ue otoyo v evicyvon g
Bioowdmrag okovoukd tov KoAvuPnmpiov yio too emdpeva, ypdévia. Ilpotabnkav

EVOAAUKTIKES AVGELG EEOIKOVOUNGNG EVEPYELNG LLE OTKOVOLIKE, Kol TEPIPAAAOVTIKG, OPEAN.

‘Eyive meptypa@n TV £YKATAGTAGENDY TOV AVOLYTOV Kol KAEIGTOL KoALuPnTpiov
KOl TOV EVEPYEWOKDY OMUITNCEMV Y1 BEPUAVEN TV KOALUPNTIKOV deapeviv.
Eniong, éhafe ydpa 0 avaivTIKOG VTOAOYIGUOG TV ATMAEIDY KOl O TEPLOPIGUAOC TOVG
ue xéoupo omv emtepikn miolva ¢ OpPeg mov dev ypnowonoteital. Akdun
aVOAVONKE EKTEVAIC 1] EVVOLOL TG YEMOEPUIKT YEMOEPUIKTG EVEPYELOG KOl 1) TEYVOAOYIN
TOV CLGTNUATOV OEPUOVONG UE YEDMEVUAMAKTEG Kol ovTAleg Beppomtag. TEAog ytve
TEPLYPAPT| KO OVAAVOT TV OIKOVOUIK®OV OEO0UEVOV U0, EYKOTACTACNG YEMOEPUIKTG
avTMag BepuOTNTAG GTOV KOADUPNTAPIO Kol TPOEKLYAY TA. AEITOVPYIKE ££000, VTN

aAAG Kot T £TT) amOSPEoNC TG,

AvVaKeEQUAUOVOVTAG TPOTABNKE 1 XPNOT| KOADUUATOG OTNV EEMTEPIKN TGTVO, KOTE,
TIC MPEC un Asrtovpyiag g Avt 1 enévdvon evad Ba kooticel mepimov 31.000 € Oa
amooPncel moAL clviopa Kabdg o1 ambAcleg omwe Ppédnke Oa  pelwbBoLV KoTA

50,9 %.

Eriong mpotdbnke véo cvotua Bépuoven Tov KOALUPNTIKGOV delauevidy Ue
yYemBepuIKéG avtMeg Bepudmras. o amoteleitonl amd KAOETO KAEIGTO GUGTNUO
YEWEVVUAMIKTOV G TAPUAANAN ovvdeon uHetald TOuC Yo, UEYISTN) OmoppoOQnon
evépyelog oamd 1o €dagog. Ot yewevvorrékteg Ba ocuvvoéovtor pe VO avTAEG
Bepuomrag, pio oe kKabe AefNTo0TAG10, OEpUIKNG 16Y00C KAvIS va dtatnpel 1o vepod
TV ocfapevay oty emBounty Bepupokpacio. Téhog ot vrdpyovreg AEPnTeC aepiov
Bo. ypnowonoovvial cav vrofondnon oty TEPITTOGN apPyIKNG BEPUOVONG TOV

deapevav.

2TV OKOVOUIKTY ovOAvoT Kol PE BACT TA GYETIKG S1ayPAUUOTO TPOKVTTEL OTL 1|
amOcPEST] TOL GLOTNUATOS YEMBEPUIKNG OvTAlaG Oepudmrag yopic ™ ypNom

KOAVUUOTOC YIVETOL GE AlYO TTEPIOCOTEPO AMO 2 £TN VD UE YPNON KAAOUUOTOG LOAG
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oe Myotepo amo 1,5 érog. Emiong to owovouikd képdog 6 o ERTAETIO Yoo TV

TpOTN TEpimTmon avépyetar o€ 400.000 € evad yia tn 6e0TEPN o)XeddV 850.000 €.
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