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MNEPIAHWH

To Biounxavikd6 Mouagio 1tou €xel TIPORAEPOEI 0Ta TIAQICI0 TNE OTIOKATACTAONG
ov TMAIvBokepapoTIolEiov ToOAOTIATO, @IAOEEVED €T TOU TIOPOVIOG OPKETEC
EVOIOPEPOVOEC UNXOVEG, OUOKEVEC KOl TUMMOTA EYKATOOTACEWY ATIO TO TIOAQIO
OUTO KEPOWOTIOIEIO, TO OTIoi0 Ntav 1dlaitepa aglOAOYO yla TNV €TOXH TIOU
onuIoLPYNONKe (TIPOTIOAEUIKA). Idlaitepa a&loonueiwtn ATav n mopaywyrn Kol
Sloxeiplon NG evEPYEINg, KABWC autrh TIPOERAETIE CULUTIAPAYWYH BEPUOTNTOC

(o€ popeny aTPoL), PNXAVIKAG 10X00C (OTUOUNXOVEG) Kal NAEKTPIOUOU.

H mopoloa epyocia  QTIOTEAEl  pia  TIPWTN  EUTIPOKTIN  EKONAWGN  TOU
evdlagEpovTog tou Maverotnuiov @eocaAiog, yia Taparepa aglomoinon, yla
EKTTAIOELTIKOUC Kol GAAOUC €LYEVEIC OKOTIOUE, Tou Blopunxavikod Mougaegiou kal
YEVIKOTEPO TOU ZULYKPOTHHATOC TOOAATIATA, EVOIOQEPOV TO OTIOIO ELVOEITAI ATIO
M MIKPH OTIO0TOCN TOU  CUYKPOTHMATOC OTI0  TIC EYKOTOOTACEIC NG

MOALTEXVIKNC ZXO0ANC oto Mediov Tou ApewC.

ZT0X0l TNE Epyaaciag ival ol TTaPaKATW:

e NO OTIOTUTIWOEL Kal VO TEKUNPIWOEL TN S1adIKOCio TIapaywyng, HE EU@acn
OoTNV TIOPAYWYN KOl KATAVAAWGON TN¢ OEPPIKAG Kal PNXOVIKNC EVEPYEINC,
OTIWC aUTH €€eAiXONKe OTIC DIAPOPEC PATEIG AsiToupyiag Tou Epyoataaiov.

* Na koataypdyel Tov owlOpevo HAEKTPOUNXOVOAOYIKO €EOTIAICUO (AEPNTEC,
OTUOMNXOVEG, NAEKTPOYEVVITPIEG, TIPECEC, METAB0ON 10X00C, BayOovETa KTA),
Kal v OUAAEEEL OTOIXEIO TEKPNPIWONC aTTO SIAQOPEC TINYEC YO TNV KOAUTEPN
TIPORBOAN TOUL.

 Na Tipoxwpnoel o€ avaALcn ASITOLPYIOG, KATAYPOQr YEWMETPIKWY Kal
BepUIKQOV OEOOPEVWY OXEDIAOUOD KOl EVEPYEIOK OVAAUCT TWV KUPIWV
BEPUIKQV BIEPYATIWV TIOPAYWYNC KEPAMISIWY Kal TOUBAWV 010 EpyooTtdaolo,
(Kapivog, TaAaid kai véa Enpavtrpla), Kol va TIPoRei o€ GLYKPIOEIC pe Ta
avtiotoixa odlacTtatoToinpéva  dedopéva  olyxpovwy Epyootaciwv, Kal
TENOG

e Na Tpoteivel TPOTIOLC TIPOPROANC CULYKEKPIYEVWY  dIEPYOTIWV  TOU
Epyootaaiov, waote va AsItoupynoel KAADTEPO N EKTIAIOEVTIKY KAl ETTIOEIKTIKN
OLVIOTWOO TOou Blounxavikod Movuaoegiou, pe €u@acn oto POAO  Tou
MnxavoAdyou  Mnxovikov oto oxediaoud oUVOETwV  Blounxavikwv
EyKoTaoTd0ewy Ye ZuUTIOPOYWYN.
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ABSTRACT

The Industrial Museum, planned within the framework of the restoration of the
«Tsalapatas» brick and tiles factory, accommodates, for the time being, several
interesting facilities, machinery, appliances and parts from the old factory,
which was a remarkable engineering achievement of the pre-war era.
Particularly remarkable was the power production and management, since it
anticipated the co-generation of heat (in the form of steam), mechanical force

(steam engines), and electricity.

This diploma thesis is a demonstration of the interest of the University of
Thessaly, for the further exploitation of the Industrial Museum and the
Tsalapata Complex in general, for educational and related purposes, an
interest that is favored by the small distance between the Complex and the

facilities of the School of Engineering in the “Pedion Areos” area.

The aims of this thesis are the following:

e To reflect and document the production process, with an emphasis on
the generation and consumption of thermal and mechanical energy, as it
has evolved during the different phases of the Factory’s operation.

» To record the main mechanical and electrical equipment (boilers, steam
engines, electric generators, presses, conveyors, power transmission,
trolleys, etc) and to collect technical data thereof from different existing
sources for its better documentation.

e To proceed to an analysis of the plant operation, the recording of
geometrical and thermal design data and the energy analysis of the
basic thermal processes for the production of tiles and bricks in the
factory, (kiln, old and new drying plants). Further, to perform
comparisons with the respective data of modern factories, and finally

e To suggest ways for the display of the factory’s specific operations, in
order for the educational and exhibitional component of the Industrial
Museum to perform better, emphasizing on the role of the Mechanical
Engineer in the design of complex industrial co-generation facilities.
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MPOAOIOZ
ATIO TIC apX€G TOU 180U QUWVA N TIAIVOOKEPAUOTIONN ATIOTEAECE HIA ATIO TIC TIIO
YPryopO OVOTITUCOOUEVEC Plounxavieq o€ 0AOKANPO Tov KOOPo. H avdykn twv
avOPWTIWV YIa 00@AAr oTéyn Kal n BeAtiwon g tolotntag {wng, Tou
MTIOPOUCAV VO TIOPEXOLV  TO  KEPAUIKA TIPOIOVTO  (Kepauidla - TOURAQ)
OUVETEAEGOV CTNV AVONGON TOU CUYKEKPIUEVOU KAAdOL. H Ttapaywyr evidbnke
OTIC OpxXe¢ Tou 190v alwva, Kupiwg eEaltiog TWV VEwv PeEBOdWY e
OUTOHOTOTIOINUEVEC OIAdIKACIEC TIOL QAVTIKOTECTNOOV TIC TIOANEG KOl ETTITIOVEC
XEIPWVAKTIKEG EPYATIEC.
To mAivBokepapoTiolgio N. & Z. TooAaTdto GTNV TIOAN TOU BOAOU, QTIOTEAEDE
éva amd 10 TIPWTO €PYOCTACIO TOL €idoug Tou otnv EANGda oTIC apxéC Tou
TIEPOCHPEVOL  QIOVO KOl  TO  TEAEIOTEPO  amod  Amoyn opydvwong  Kal
MNXQaVOAOYIKOU €EOTTAICHOU OTNV aVOTOAIKr) Meaoyelo [28],
MEOW TNC OULYKEKPIUEVNC EPyATiag YIVETal U0 TIPOOTIABEIN OTIEIKOVIONG KOl
TIEPIYPAPNG TWV AEITOLPYIV TOU EPYOOTOCIOU OTIWC TIPOKUTITOUV aTIO TIC
TIEPIYPOAPEG TOUL TEAELTAIOUL IBIOKTATN K. A. TOQAOTIOTO, TO CWIOUEVO ULAIKO
(unxavuota) Kol SIAPOPEC KATAYPAPESG O€ TIAANIOTEPO CLYYPAUUATA.
H doun tng epyaaiag avalleTal w¢ €ENAC:
270 TIPWTO KEPAAAIO LTIAPXOULV KATIOIO EI0AYWYIKA OTOIXEiO, Kupiwg yla
pEBOOO TNC oLUTIaPAYWYNG BEPUOTNTAC KAl UNXOVIKAC — NAEKTPIKAC EVEPYEIQC
TIOL €£QOPUOLOTAV OTO EPYOCTACIO Kal KPIVETal agloAoyn yla TNV €TTOXN TNG.
270 OeUTEPO KEPOANIO TIEPIYPAPETAL N AEITOLPYIO TOU TIAIVOOKEPAUOTIOIEIOU,
OTIWC TIPOEKLYE OTIO TIC TIEPIYPAPEC TOL K. A. TOOAATIATO, O OTIOIOG T OLIPa
ETWV Xpnudtioe uTteLBLVOC MnxavoAdyog Mnxavikog Tou Epyootaaiou [1].
210 €ETOPEVO KEPOAAIO YIVETON TIEPIYPA@r] Yo €va OUYyXpOvo OVTioTOIXO
epyootdoio (BEAK A.E.).
To TETOPTO KEPAAOIO, TIOU OTIOTEAEI {OWC TO IO PBOCIKO KOPUATI OUTAC TNG
epyaaoiag, TEPIEXEl BIAPOPOUE ULTIOAOYIOHUOUC Yo TNV 10XV, TNV OTIOITOVUEVN
BepUOTNTA KAl TIC KATOVOAWOEIC TWV EYKOTOAOTATEWV.
210 TIEPTITO KEQPAAQIO YiVETOl MO TIPOOTIABEID €KTIUNONG TOU  KOOTOUG
TIAPAYWYNE TWV TIPOIOVTWV.
2T0 €KTO KEPOAOIO TIAPOTIOEVTON T CUUTIEPACHATA TIOL TIPOEKLYAV aATIO TO
oUVOAO NG epyaoiag kol TEAOC,

210 ¢Bdopo TapaTiBevTal To OXESIO TOL EEOTTAICUOU Kal TWV EYKATACTACEWV.
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MoTWoEIg:

H mapoloa epyacia dev Ba PTIOPoUCE VO OAOKANPWOEl €dv dev ULTIHPXE N
Bonbeio oplopEVWY avOPWTIWY Kal TOUC OTtoioug Ba NBEAa o AUTO TO GnuEio
VO ELUXOPIOTHOW.

Mpwto, JIKAIWMPATIKA, Ba NBEAd va ELXOPIOTACW TOV KABNynt pou Ap.
Avootdolo ZTapotéAo. H euytmiotoolvn Tou €90€1€E OTO GTOPO HOU PE TNV
avabeon autng ¢ epyaciog Pe TPAE. Tou €ipal EVYVWHPWVY yia TIC TIOAUTIHEC
YVQOEIC TIOU HOU METEDIOE OTNV TIPOCTIABEIN ATIOKTNONG TOU METOTITUXIOKOU
AITIAWPOTOC Kal €I0IKOTEPA VIO TIC CUMBOUAEG TOU YIa TNV ETUTUXI OAOKANPWON
N¢ JITMAWMOTIKAG epyaaiag. EATII(w va @avnka avtdglog Twv TTPOadOKIWY TOU.

Euxoplotw, akoun, tov vroyneio Aidaktopa MNwpyo Kwvotovid yia 10 Xpovo
TIOU QQIEPWVE OTNV ETHALCN TIPORBANUATWY TIOU CUVEXWE TIPOEKLTITAV CTNV
TIpooTiabeln  BeAtioTOTIOINONG NG Epyociac. Xowpi¢ ™ Ponbeia ka1
OLUTIOPACTOCT] TOL TO ATIOTEAECHA dgv Ba ATaV TO idl0.

Oa nbsha 0oKOUN va EUXOPIOTNOW TOV TEAELTAIO IOIOKTATN KOl PNXOVOAOYO
MNXOVIKO Tou TtAivBokepapoTtolgeiov k. Apn TooAamdta. O yVWOEIG Kal Ol
OUMPBOUVAEC TOU CUVERBOAQV Ta PEYIOTA TOOO CTN CLYYPUAPN TOU KEIPEVOL OCO KOl
OTOUC UTIOAOYIOUOUC TIoU Bpiokovtal og autd. H euteipia tou pe Bordnoe va
KOTOVONOW KAADTEPA TO POAO TOU UNXAVOAOGYOUL Kal va OyOoTIow TIEPIOTOTEPO
TO QAVTIKEIYEVO TIOL oTIOLdOCA.

2TNV ETUTUXN TIEPATWON TNG €PYOOiag oTABNKE apwyog Kal 0 JIEVBLVTNC TOU
TIAIVBokepapoTtoleiov TG BEAK A.E. otnv moAn tng Kopotnvig K. AuyouaTidng
MNétpog. O1 ouvexeic aTopieq POU ETUIAVOVIAV PE TOV TIIO OTIAG TPOTIO KOI ME
Bonbnoav va Kotovonow KaAUTEpa TOV KAGOO NG KEpapoupyiag. Tou alilel,

AOITTOV, €va JEYAAO ELXAPIOTW.

AQIEPWVETAI OTOLC YOVEIC HOU...
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Elcaywyn

1 Elcaywyn

Eival yvwotd ot n mapaywyn KEPAUIKWV UAIKWV, OTIWE To TOOPAA Kal 1o
KEPAUIOIO, €ival amd TOuC TIAEOV €VEPYOROPOLG KAADOLCG NG Plropnxaviog
efaltiog TV LYNAWV  BEPPOKPOCIV TIOLU OTTAITOUVTOl YIo TO  YROIUO.
Tavtdxpova, eival €vag KAADOC TIOU TIOPOUCIALEl ONPAVTIKA TIEPIBWIN YId
e€olkovounaon evépyelag, oAAG Kal yio EQOPUOYEC CLUUTIAPAYWYNAG UNXOVIKAG Kal
BepuIKNG evépyelag. Eival evdla@eépov 10 yeyovog OTl autol Tou €idoug ol
SLVOTOTNTEG €ival YVWOTEC aTIO TIC apXEC Tou 2000 Olwva, OTIWC TIPOKVTITE
OTIO TN MEAETN TNC Tapaywylkng dladikaoiog oto utd avadeiEn KepauoTtolgio
N. & Z. TooAamdta ¢ TTOANG Tou BOAou, Tou aTtoTEAEl BEpPa NG epyaaiag

QUTAC.

O ouPBATIKOC TPOTIOC KAAUWNG TWV EVEPYEIOKWV AVOYKWVY APEVOC MEV Yia 10X0
Kivnong, a@etépou ¢ yia BepudTnTa €ival n ayopd NAEKTPIOUOD OTIO TO £0BVIKO
O0iKTuo Kol N koUon KAToloG TIPWTNG LVANG (o AéBNTa, KAIBavo, K.A.TL.)
ovTioTolXa. H OGUVOAIKN) KOTOVAAWGN KOUGCIPWY MEIWVETOl WOTOCO CNUAVTIKA,
edv epapuocBei n Zuumapaywyr (Cogeneration 1 Combined Heat and Power,
CHP [2)).

JudTtapaywyr €ival n mapaywyy 800 1 TIEPICTOTEPWV HOPPWV XPNOIUNG

EVEPYEIOG OTIO PIO JOVO KUPIa TINYN).

To yeyovog, wWOTO00, OTl Ol TIO KOIVEG MOPQEC EVEPYEIAC gival N BEPUIKA Kal N
MNXOVIK] TIOU GCUXVA HE KOTOAANAEG OIOTAEEIC METATPETIETAI OE NAEKTPIKNA

0dNyNoE OTOV TIOPOKATW OPICKO TIOL GLVAVTATAL TI TIEPIOCCOTEPEC POPEC OTN

BiBAoypogia:

JuUTIOPAYWYr €ival n cuvduoopévn TIOPOYwWyn NAEKTPIKAC (] MNXAVIKAQ)
EVEPYEIOG PE TOUTOXPOVN OEI0TIoINON NG TIOPAYOUEVNC BepudtnTag (BEpUIKN
EVEPYEID) aTIO TN WIa HOVO apPXIKH TNy Kal 0TO TIAQICI0 piag Jovo d1odIKaaiag.
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Elcaywyn

1.1 Asrtoupyia  kKal  BaBUOC  eKPETAAAELONG  CUOTNUATWVY
CULUTIOPAYWYNG

Katd mn Asitoupyia evOC GLUOTAUATOC 1) MIOC PNXOVAC, MEYAAD TTOGA BePUOTNTAC
ortoBAaAAovtal oto  TEPIBAAAOVY, €iTe PEOW TWV  WUKTIKWV  KUKAWUATWVY
(OLPTTILKVWPATWY aTPoL, TIOPYwV YOENC, Wuyeiwv vepol Kivnmpwv Diesel,
K.0.), €ite PEoW Twv Kavooepiwv (oeploaTpofidwy, Kivnmipwv Diesel,
Kivnpwv Otto, K.0.). To PeyaAlTEPO HEPOC OUTHC TNG BepUdTNTAC UTIOPED va
ovoKtnBei kal va xpnolgoroinBesi w@éAiya. ‘Etol, evw 10 ouvnBiopéva
CULOTAMOTA KOI Ol UNXOaVEG TIOPAYWYHNG OTIOIOOONTIOTE HOPPAC EVEPYEIOG EXOLV
Babud amddoong 30-45%, 0 PaBPOC EKUETAAAELONC TWV  CULCTNPATWY
ouuTapaywyng @Bavel to 80-90%. Mia TUTIIKI) GUYKPIOT, wW¢ TIPoC 10 Babuo
EKUETAAAELONC TNG CULUTIOPOYWYNAC ME TO BaBUOG aTOd00NC TNC XWPIOTHG
TIOPAYWYNC NAEKTPIOHUOD 1 UNXAVIKAG 16X00C Kol BEpUOTNTOC TTOPOLCIAouY TO
Ixnua 1-1 kai 1o Zxnua 1-2:

>T00uOC 35% )
TPy WYIC AEKTPIOHOC
EVEPYEIOG
ATIWAEIEC 65%
100% Kal Gvw

Kavaoiuyo
Zxnua 1-1 ZupPoTikd cLOTNPO TIAPAYWYNE EVEPYEING

Bilopnxavia

Tpitoyevig
TOMEQC

OIKIOKECG OVAYKEC

100% ATtwAelEC 10% , ’
KaOo1po O¢puavon ¢/Puéng
ZxNMa 1-2 Z0oTnUa CUPTIOPAYWYNG NAEKTPICUOU Kol BEpUOTNTAC
9
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Elcaywyn

1.2 BOOIKEC apXEQ
H Ttoutoxpovn Tapaywyr nNAEKTPIKAG EVEPYEIAC Kol OTUOL  OlEpyaciov i
BeppotnTag eival duvatr) pYe 0pOBOAOYIKO Kal BEPUOSLVAUIKWC PBEATIOTO TPOTIO
OTIC AEYAUEVEC OIATALEIC CLUPTIOPAYWYNC MNXAVIKAG Kal BepuUIkng 1ox0oc. Ol
BaolkéG apxeC Asitouvpyiag emegnyolvtal oTo Zxnua 1-3.

m t

e—?
% " Agm "Gen M Afly “ T m Ahj
O-Kond- m r(p2) &Kond “ 0
QNuti " 0 ONuht - m  r*(p2*)
Brewistoff 8remstoff
Kesseivedusfe
5%
\ Nutzwarae
67%
> tigenfc«darf,r||»,
il* 3%
Energie 37% Efwgie 25%
Het 37% Nel - 25%
0,
Nz 37% \A792%
Q

Baaolkr) apxr] cupTtapaywyng UNXaVIKNG - BepUIKAG 10X0V0C¢, (0) AloTagelg
ME GUUTIUKVWOTN, (B) dIOTAEEIC CLUPTIOPAYWYNC HE avTiIOAN.

ZxAua 1-3

H mepimtwon (a) apopd pia cupBaTikn dIATAEN ATHOCGTPORIAOL OTIOL EVAIAMEPEL
N MEYIOTOTIOINCN NG TIOPAYOPEVNG NAEKTPIKNG 10XVOG, OTIOTE N EKTOVWON
yivetal péXpl ™ XaunAOTEPN duvaTr OavTIOAIYN, Kal ETTOPEVWG N CUPTIUKVWON)
AapBAavel xwpo O gkeivnp TV TIiEon TIOL QVTIOTOIXEl OTn Bepuokpaaoia
TepIBaANoOvVTOG (TI.X. amoAutn Tieon 0.04 bar avtuoToixei oe Bepuokpacia

ouuTiukvwong 30°C). H mepimtwon (B) agopd pia d1ATagn CULUTIOPAYWYNC,

10
Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 18:55:34 EEST - 52.91.103.49



Elcaywyn

OTIOL N €KTOVWON YIVETOl Of PEYOAUTEPN avTiOAIPn, n oToia avTuoToIxel o€
uyPnAOTeEpn Bepuokpaacia cuPTIOKVWONG. ‘ETol N OTIOPPITITOMEVN BepuoOTNTa
OULMTIOKVWONG MTIOPED va €xEl BEPUOKPOAOCIOKG ETTTIESD KATAAANAO VIO TIC
OTIAITAOEIC KATIOIOG TIPAKTIKNG £QOpPOoyNG. Mo TIOPAdEIYU, EKTOVWON WEXPL Ta
ETTEdO TwV 2 bar avtioToIXEl 0 Bepuokpaaia ocuuTuKVWoNG tagng 120 °C,
KOTAAANAN  yio  B€puavaon  XWPwV HPE TNV  OTIOPPITITOPEVN  BepuotnTa
OULUTIUKVWONG, €VW N EKTOVWON PEXPI To erimeda twv 20 bar odnyei o€
Tapaywyn atgold Bgpuokpaciag 211 °C, KATAAANAOU VIO OPKETEC PBIOUNXAVIKEG
olepyacieq. Me Paon TNV KAUTIUAN TIieoNg OTPWV VEPOU GC€  KOTOGTOON
KOPEOHOU, TIPOKUTITEL N OVTIOTOIXia METOED TUECEWV KOl  BEPUOKPATIOV

oLUTIOKVWONC Tov deixvel o Mivakag 1-1.

Mivakag 1-1  ©OgpUOdULVOUIKEG CUVTETAYPEVEC OTHOU SIEPYNTiOg TTOL AVTIOTOIXOUV OTNV
KOUTTIOAN TTiEONC TPV VEPOU O KATACTOOT KOPETHOU.

Dampfdruck
(bar)

T"mﬁﬁawr 151 179 197 211 233 249

duoilkd, 0 Pabudg amodédoong Tou KUKAOL 00OV a@opd TNV TIopaywyn
NAEKTPIKAG 10XVOC PEIVETAl 000 av&avel n avtiOAPn, oAAG TIAéov €XOupe
ouuTIapaywWyn Kol  BePUIKAG 10X00C ¢  ETUTIAEOV  TIPOIOV  TOU  KUKAOU.
OewpnTiKA, €av n ddtagn cuuTapaywyng €ival opBoAoyIKA OXESIOCHUEVN OTIO
TO MUNXOVIKO, UTIOPEI va YyiveTal eKUETAAAELON TOU GUVOAOU NG BepudTNTOC
OULUTIUKVWONG, ¢ BepuoTnNTag XPNoNg N OTuoU  dlEpyaaiog o augnuévn
BepUOKPOCTia, €VW OTO CUMPPOTIKO KUKAO Eixape omoppiPn oT1o TIEPIBAAAOV
BeppotnTag Pe apeAntéa e&€pyela. Ta dlaypdupata h-s Twv OTTAOTIOINUEVWV
olataéewv oto  ZxNua 1-3, ATEIKOVi(OUV  CUYKPITIKA TNV  KOTOoTOon Of
ouvdLOCOPO pe To avtioTolxa dlaypdupata Sankey. ZUVOAIKA, MUTIOPED va TiEl
KOVEIC OTl MPe TETOIEC OIOTAEIC CLUTIAPAYWYNG  ETUTUYXAVETAl  BoBPOG
EKUETAANELONG TNG BEPPOTNTAC TIOL TIAPAYETAI ATIO TNV KAUON TOU KOUGIPOL
TIOL TTPOOEyYilel T0 BaBud amedoong Tou AEBNTa. EdW, XPNOIMOTIOIVTAC TOUG
OUUBOAICUOUC OTO ZxNua 1-3 PTIopEi va opIoTE 0 AeyOUEVOC AOYOC NAEKTPIKNAG

TIpOC BEPUIKN 10X0, OTIWC TIAPAKATW:

11
Institutional Repository - Library & Information Centre - University of Thessaly

10/04/2024 18:55:34 EEST - 52.91.103.49
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o= - a.n
VA L

Me Tnv armAoTtoinuévn dIATagn avtibAiyng mou TEPIyPAPNKE, 0dNyoUHAOTE OF
e€aptnon  TWV TIPHWV AOYOU NAEKTPIKAG TIPOC BEPUIKA 10X0 OTIO TNV avTIOAIYN
OTw¢ deixvel o Mivakag 1-2.

Mivakag 1-2  EEaptnon AOyou NAEKTPIKNG TIPOC BepUIKA 10XV aTto TNV OviibAiyn o€

OTIAEG OloTAgElC ouuTtapaywyng (Beppokpaacia {wvtavou atuol 500°C, Ttieon 120 bar,
Babuog amodoong Aépnta ni<=0.85).

Gegendruck 1 2 S 10 20 30 40 50
(bar)

(KWIKWJ 0,403 0359 0,297 0,246 0191 01SS 0,128 0.100

Edw pTtopei va oploTei évag guvoAIKOC Babuog eEKUETAAELONG:

%..=2-"~ =260 +1) (1-2)
B, B.

O mapamdvw Babuog pmopei va Eemepaael 10 90%.

1.3 O pOAOCg Kal n €&EAIEN TNC ZuuTapAaywyrg otov 20° & 21°
alwva

H avodikr mopeia otn d1ddoon NG CUPTIOPAYWYNC OUVOJEUTNKE KOl OTIO
o&loonueiwtn TTPO0d0 TNG OXETIKNG TEXVOAOyiag. O1 BeATIWOEIC Kol €EENIEEIC
ouvexidovtal OKOPN KOl CNUEPO KAl VEEC TEXVIKEC QVOTITUCCOVIAl KOl
dokipadovtal, oAAG AdN n cupTapaywyn €xel POAoEl o ETTEDD WPILOTNTOG ME
ortodedelypévn  amodotikoTnTta  Kal - aglotuotia. Mo peydAn  TIOIKIAIG
OLOTNUATWY, OTIO AToWn €idouC, PEYEBOULC Kal AEITOUPYIKWVY XOPOKTNPIOTIKWVY,

gival dlaBéaiun.

H Zuumopaywyr TIpwItosu@aviotnke oty Evpwnn kai oti¢ H.M.A. yOpw ota
1890 [3], Kotd T¢ TpwteC OeKOoeTiEC Tou 2000 AIWVA, Ol TIEPICCOTEPEC
Blounxavieg eixov OIKEC TOUC MOVAOEC NAEKTPOTIOPOYWYNC ME ATMOAERNTA-

12
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Eicaywyn

OTPOPIAO, TIOU AsIToupyoloav pPE AvOpaKa. MOAAEC aTiO TIC JOVADEG QUTECG Eixav
KOTOIOKEVOOTEl PE TETOIO TPOTIO WOTE VA TIAPAYOVTOI TOUAGXIOTOV 000 HOPPEC
evépyelag (ouuttapaywyr)). AVO@EPETal XOPAKTNPIOTIKA OTI TIEPITIoL 10 58% TOUL
NAEKTPICHUOV, TIou Ttapaydtav oe Plopnxavieq twv H.M.A. ot apxég tou 200

QIOVa, TIPOEPXOTAV ATIO PHOVASEC CUUTIOPAYWYNC.
Katdriv akoAowBnaoe kapyn Kupiwg yia 800 Adyoud:

a) avdamruén Twv €0VIKWV Kal dIEBVWV SIKTOWV PETAPOPAC Kal Slavoung
NAEKTPICPOU, TIOU TIPOCEPEPAV OXETIKA BNV Kol a&lOTIOTN NAEKTPIKA

EVEPYELQ, KOl

B) JIOBECIUOTNTO LYPWV KOUCIPMWVY Kal QUOIKOU OEPIOL OE XAWNAEC TIMEC, TTOL

€Kave TN Asitoupyia AeBATWVY OIKOVOUIKG CUUQEPOLTO.

Edw Ouwg mpémel va TovioTel 0T, amo amoyn €E0IKOVOUNONG EVEPYEIAS Kal
TIpOCTOCiOg TOu  TEPIBAAAOVTOG, N &EXWPIOT TOpaywyr Kivnong Kal
BepuoOTNTAC €XEl APVNTIKA aTIOTEAECHOTA. AAAG PEXPL T péoa Tou 2000 alwva
UTINPXE adla@opia yia ta dV0 AULTA ONUAVTIKA TIPORANMOTA HE OTIOTEAECUO TN

OTIOTOAN EVEPYEIQC.

Juvexidovtag pe 10 TAPAdElyUo Twv H.IMA., n BIOPNXOVIK CUPTIOPAYWY)
MEIWONKe 010 15% TOL OAOU SUVOUIKOU NAEKTPOTIOPAYWYNC MEXP! TO 1950 Kol
émece 010 5% péxpl 10 1974, H mopeia auty €xel TIAEOV avTIoTpa@Ei Ox1 Yovo
oti¢ H.M.A. aA\d kKol og XWpPeC ¢ Evpwrmng otnv lamwvia K.a., yeyovog 1o
OTIOIO O@EIAETON KUPIWC OTNV OTIOTOPN AUENOT TWV TIUWV TWV KAUCINWVY aTto 10

1973 (1n evepyelakr) Kpion) Kol PETA.

Evdeiktika o&ilel va yivel avagopad otn Aavia, Omouv n PéBodog NG
CLUTIAPAYWYNG £QAPUOLETAl GTO GUVOAO TWV HOVAdWY TIAPAYWYHC NAEKTPIKAG

EVEPYEIOC.

1.4 O@EAN TNC ZLPTIAPAYWYNC
H ocupTtopaywyr] UTIOPED va €XEl TIOAEC BETIKEG eTIOPACEIC aTNV €EAVIANGN N
OVAVEWOCIUWY TINYWV EVEPYEING, OTO CUCTNUO NAEKTPIOPOU NG XWPOCG, OTO0

TIEPIBAANOV KO, YEVIKOTEPA, OTNV KOIVWVIa.
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Ol OLVETTEIEC OLTEC £XOLV WC EENC:

> O@éAn otnv Kotavaiwaon Kauaipwv
Ta OUCTAUOTO CUPTIOPAYWYNC €E0IKOVOUOUY KaDGIUO JI0TI OTIO Ta TtEPITIou 2/3
NG XNMIKNAG EVEPYEIOG TOU KOULGIUOL, TIOU OTIOPPITITOVTON TIPOC TO TIEPIBAAAOV
KOTA TN AEITOLPYia OTIOI0COONTIOTE BEPMIKAC PNXAVAG, HETATPETIOUV CNUOVTIKO
TIOC0OTO Ot XPNOIUN Oepuikn evépyela. Me auTOV TOV TPOTIO €Xouv Pobuo
EKMETAAELONG CNUAVTIKA LYNAOTEPO aTd TO BaBPO ATOd0CNC TNE XWPIOTHG

TIOPAYWYNCE TWV AVTIOTOIXWV TIOCWV NAEKTPIOUOD Kol BgpudTNTAC.

> Emdpacelg 010 Z0oTnua HAEKTPIGPOUL TN Xwpag

MPOKEIYEVOL VO OVTIMETWTIOOEN N peAovTIK) av&énon ¢ {ATNONG NAEKTPIKNAC
EVEPYEIDG NG  XWPOC,  OTIAITEITOl N KOTOOKEUN  VEWV  OTOBPWV
NAEKTpoTIapaywyng. H d81adoon TN¢ ouPTIapaywyng augAvel 10 QUVOUIKO
NAEKTPOTIOPAYWYNC KOl TIEPIOPICEl TIC AVAYKEG KOTOOKEULNCG VEWV KEVIPIKWV
otabuwv, €€aoc@aAilovtog €101 ONUOVTIKA  €E0IKOVOUNGN  KEQPOAQIWY NG
ETAIPEING NAEKTPICHOU [4],

To yeyovog POAIOTO TNG OTIEAELBEPWAONG TIOPAYWYNCG NAEKTPIKNG EVEPYEIAC TNG
XWPOC UTTopEi va eTIdPAcEl BETIKA TNV OIKOVOia 1000 NG XWPaAg, 600 Kal TwV
ETOIPEIV. APKETEC KOl KUPIWC PEYAAEC ETUXEIPNOEIC, €AV TIAPAYOLV HOVEC TOUC
TNV ATIOITOVHEVN NAEKTPIKN 10XV €ival EQIKTO TALTOXPOVA VO EKPETOAAEDOVTAL KOl

TNV €KAUOUEVN BepuoTnTa.

> [MepiBarroviika KEpdn
Xapn otV oTmod0TIKOTEPN EKPETAAAELCN TOU KAUGIUOU, TN CUUTIOPAYWY
OULVTEAED O€ AuUEDN MEIWON TWV EKTTEUTIOPEVWY PUTIWY, PE TNV TIPOUTIO0ECN 0TI
TO KOUGIPO TIOL XPNOIPOTIOIEITal dEV Eival KOTWTEPNC TIOIOTNTOC ATIO EKEIVO TNC
EEXWPIOTNC  TTAPOYWYNG NAEKTPIOPOL Kol Bepuotntag. H  peiwon  1ng
KOTOVAAWONCG KOUGIUOU OUVOJEVETAIl €TTIONG OTIO €UPEDN HEIWON PUTIWV OTIO

TOV LTIOAOITIO KUKAO KOUGIoU: €€0PLEN, eTEEepyaaia, PETAPOPA, OTIOBNKELON.

14
Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 18:55:34 EEST - 52.91.103.49



Meptypa@r| AsITouvpyiog Tou TIPOTIOAEUIKOU TTAlvBokepapoTtoleiov N. & Z. TooAarmdta

2 [Meplypa@n AEITOLPYIOC TOL TIPOTIOAEUIKOU

TIAIVBokepapoTtoleiov N. & 2. TooAarata
2.1 Mapaywyn TTpoiovIwv

2.1.1 Eicaywyn

To TIAlvBokepapoTtolEio N. & Z. TOOAQTIATA OTIOTEAECE £va ATIO TA PEYOAUTEPO
€PYOOTACIO OTIC apXEC Tou 2000 alwva OtV €VPOTEPN TIEPIOXN TNG OeCTaAIOg
[5]. H Aertoupyia Tou eKkteiveTal Xpovikd ae d00 TePIOdOLC. H Tipwn €ival oo
10 1926 €w¢ 10 1960. 'HTOV n €TTOXN TIOU OTN XWPOA OV UTINPXE ETTAPKEIQ
NAEKTPIKAG EVEPYEING, EVW UTINPXE OIOBECIUO @ONVO €PYOTIKO SUVAMIKO (TO
KaAokaipt Tou 1930 epyaldtav TeplocdtEpol oo 200 epydteg). MNa 10 AOyo
QUTO Ol YPAMMEC TIOpaywyng xapoktnpidovtav ormo €viaon epyociog Kal
IB1I0TIOPAYwWYr NG KivNtplog 1ox0og. H 1dlomtapaywyn 1oX00¢ YIVOTaV KupIwg
HE BEPUIKEG PNXOVEC KOl O€ AYEC TIEPITITWOEIC PE LOPAVAIKEC.

21 devTEPN TIEPINdO, armd 10 1960 £wg 10 1977, Otav SIAKOTINKE N AEITOLPYIO
TOU €PYOCTOGIOL, EUPAVIOTNKOV ONUOVTIKEC OAAAYEC KOl  OUYKEKPIUEVO
OLENOBNKE TO KOOTOC EPYATIOG VW TIAPAAANAD APXIOE VO LTTAPXEl OTIO TO OIKTLO
¢ AEH d100€01un NAEKTPIKN 1I6X0C PE ELVOIKO KOOTOG. ZUYXPOVWE OPWC GTNV
KEVIPIKI Ol0iKNon NG XwPag UTINPXE TIOVIEANG Ayvola  yio  Bgpota
€€0IKOVOUNONC EVEPYEIOG, KaBw¢ eTtiong adlagopio Kal aduvapia yio ) Afen
OIKOVOUIKWV Kal GAAwV  OIOIKNTIKWVY HPETPWY HPE OKOTIO TNV  ETTTELEN NG
OIKOVOUIOC EVEPYEINC.

H dyvola kail n auvakoAoubn adlagopia Kal aduvapio AQPNg HETPWY ouveXileTal
MEXPI Kal arjuepa. To 2000 n EANGDQ €iXe TO HIKPOTEPO APIOUO HIKPWVY HOVASWVY
ocuuTapaywyng SSC (Small Scale Cogeneration) katavaAwong amd 20 kWe
€wg 1 MWe petagl Twv xwpwv peAwv ¢ E.E. O apiBuog autog éptave Tig 3
MOVAdEC, v TNV idla aTiyun atnv AuaTpia o apiBuog toug ayyie tig 350 [6] [7],
‘Etol, KOt 1 OeUTEPN TIEPIOOO KOTEQTN avayKaio n peiwaon, yia Adyoug
OVTAYWVIOTIKOTNTOC, TOU TIPOOWTIIKOU Kal N EYKATAAEIPN TNG 1dI0TIAPAYWYNS

NAEKTPIKAG €VEPYEIag (Kal Gpa Kal NG CUPTIOPAYwYNC), AOYw TOU XaunAol
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Meptypa@r| AsITovpyiog Tou TIPOTIOAEUIKOU TIAlvBoKepapoTtolgeiov N. & T. TooAarmdta

KOOTOUC NAEKTPIKNG €VEPYEIAC TIoL TIpounBsve n AEH. Emopévwg ol ypappeg
TIOPAYWYNG 0pYavVWONKav dIOQOPETIKA.

KOpla pop@r evépyelag kivnong €yive n nAEKIpIkr] oo 10 diktvo tng AEH
(1957). O1 atpopnxaveg Emaav va AEITOUPYOLV KOl 0 €vag OTt0  TOug
EYKATECTNPEVOUC OTHOAERNTEG (5712 BEPUAIVOPEVNG ETIIPAVEIAC) HETOTPATINKE
0€ OTUOAERNTA XAPNANC TTiEONC PE EAEVOEPN ETIIKOIVWVIO HE TNV ATHOCQAIPA YIO
MV KAALYN TwV BEPUIKOV OVOYKWV TwV TIOAXIWV ENPavInpiwv. ZUuvemwg 10
EPYOOTACIO EYIVE UTIOOEECTEPO TOU TIPOTIOAEUIKOU OTIO TIAELPAC EEEPYEIAKOU
BaBuol amodoong, Kol iowg dev eival Tuxaio T0 0Tl €KAEIOE Alyo HETA TNV

EVEPYEIOKN Kpion tou 1973.

€IKOVa 2-1 Alo@ruion pyooTaciou otov TUTTo 10 1935 [8]

2.1.2 Aldypauua pong

To didypapua pong ¢ TTapaywylIkr¢ dladikaacioag oto TTAIVOokepapoTtoleio N. &
2. TooAamdrta mapoucialetal oto IXAUa 2-1. Alokpivovtal ol 00 YPAUUES
TIOPAYWYNG TIOLU  A@OPOLV TNV TOPaywyr] TOURBAWV Kol TNV TOPAywyn
KEPAUIDIWV. H dla@opoTtoinon Ttwv duo TIAPAYOUEVWVY TIPOIOVTIWY BpicKeTal
OTIC €VOIOUETEC PACEIC, KOBWC N TPWTN (ETUAOYR TIPWTIWV ULAWV) Kal N

TeEAeLTaia (YPRoIUo TIPOIGVTWV) €ival KOIVEC.
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O1 @doelg NG TTapaywyng dlakpivovtal og TIEVTE KUPIEG KOTNYOPIEC:
1) EmAoyn Kol aTtodnkeuon mpwtng VANG
2) Emegepyaaoia tng mpwing OANG
3) TeAIKA] HOPQOTIOINGN TWV TIAPAYOUEVWY TIPOIOVTWV
4) =npavon ouTwv oTa TIOAAIO Kal Ta VEa Enpavinpia Kal

5) WNoluo amo&npapévwy TIAEOV TIPOIOVTWVY yia SIABECT TOUC GTO EUTIOPIO.

AVTIKEipPEVO TNG Ttapoloag epyaaiag ammoTeAolV ol ACEIC 4 Kal 5 6Gov agopd
TOUC OepuIKOLC Kal  AOITIOUG  LTIOAOYIOMOUG, Ol  OTIoiol  TTapaTtiBevTal
OVOAUTIKOTEPO OTO 4° Ke@AAalo. Mo TIC dLO TIpoavaPEPBEiTEG PATEIC, PE TN
BoNnBelo  EUTTEIPIKWV  YVWOEWV, OTOIXEIWV aTIO  ETUTOTIIEC METPNOEIC KOl
TIANPO@OPIWV TIOU TIPOEKLYAV ATIO EKTIMNOEIC, LTTOAOYI{OVTOI TOOO Ol BEPUIKEG
OTIAITAOEIC TOU EVEPYOROPOL TIAIVOOKEPOUOTIOIEIOU, OC0 Kal Ol KOTOVOAWUOEIG
KOUGIPWVY TIOU OTTaITo0vVTIaV yio va €TITELXOBOUV AUTEC. O LTIOAOITIEC PACEIG

TIEPIYPAPOVTOI CUVOTITIKA OTO TIAPOV KEPAAQIO.
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Meprypa@n Asitoupyiag Tou TIPOTIOAEUIKOU TIAlvBokepapotoleiov N. & Z. ToaAaTata

Wnaoipo Mpoidviwv

Alohoyny KEPOMISIOV

IxAua 2-1 Aldypappa pong mapaywyikig diadikaaoiag N. & Z. TooAardta

2.1.3 H 11pwtn VAN

IV TPWIN QACN TO OPYIAWIEC XWHA CUANEYETON XEIPOKIVNTO OTIO €PYATEQ
(meproxn Apunviov Mayvnaoiog) xwpig ™ BorBeio uNXovNUATWY Kal PETOQEPETAl
OTO EPYOCTACIO PE IBIOKTNTO CUPUO (IBIWTIKA YPOUMN HE d00 aTUAUAgEC, IKOVa
2-2, ol oToie¢ owdlovtal PEXPL CNHUEPD, N Hia g KOA KOTAOTAGT). ZUYXPOVWE
yivotav KAamola  dlaAoyr) OO TOUC EPYATEC, Ol OTIOIOI OTIOMOVWVAV  TO

QVETIIBOUNTA YO TNV TIAPAYWYr CGTOIXEIO TOU XWHOTOC.

18
Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 18:55:34 EEST - 52.91.103.49



Meptypa@r] Asitoupyiog Tou TIPOTIOAEUIKOU TIAIvBokepapoTtolgiov N. & X. ToaAarata

€lKOVa 2-2 Atpauaéa

21 OelTEPN @QACN, N CULAAOYR TOU XWMOTOC YiVeETal aTIO TNV TEPIOX Ay.

ewpyiov Tov BEAEOTIVOU UE EKOKOQEIC KAl N HETOPOPA UE QOPTNYA QLTOKivNTO.

2.1.4 Emeéepyaaoia tpwtng LANG
STV TIPWTN @Acn, n TPWTn OAn yia 1o TOUPBAA PETA TN XwuatoAnyia

HETAPEPOTAV KOTELOEIOV OTA PNXOVAUOTO WOPQPWONG TIOU AsIToupyoloav O€
oKtawpn Bapdia.

H mtpw1n VAN TwV KEPAUIOIWV TIEPVOUCE ATIO UIO «LYpPr» eTEEEpyaaia. AnAadn
TO XWUA OVOPIYLOTOV Kol avadeudTav e VeEPO OE VOV OVAUIKTAPA WOTE Vo
TIPOKUWYEL €va AETITOPPELCTO Miypa. To piypa €pee pé€ow SIAUAWY TIPOG
O0egapevEC UIKpOD BABOUC. ZTOV AVOMUIKIAPO Kal OTn POr OTIO TOUg OI00AOULC
olaxwpilotav pe kabidnon mETpeg, APPOC Kal GAANO OVETTIBOUNTO OTOIXEIO. XTIG
0e€apevEC pE TIPOCOETN KOBI(NoN ATIOPMAKPULVOTAV N UEYAAN TTOCOTNTO VEPOU
TOU piypoto¢. H pala oTtéyvwve PEXPL VO TIAPEL TIAOCTIKY HOP® OTIOTE
HETOQ@EPOTOV pE PBaydvia ot pnxavr) HOPQWONC O YOAETEC ME TIC OTIOIEC
TPOEOBOTOVLVTAV Ol TIPECEC KEPOUISIWV.

‘ETol €€ao@aAI{OTaV KA TIOIOTNTO UAIKOU KOI HIO OUVEKTIKA] HAda XwpIig
(PUOOAISEC agpal.

H deltepn @don mepIAdupave «&npr» emeéepyacia oe TpIBeia, otn ouvEXEID
KOOKIVIOPO KOl KATOTIIV TO piypo odnyolvtav ota pnxavhuata diapop@waong. H
ere€epyaaia autr €8Ive TTIOAD KOAG OTIOTEAECHATO OAAG ATOV TTOAD daTtavnpn
Ol0TI, LTTAPXE HEYAAN @BOPA TwV eTIPAVEIV TPIRNGC. H @Bopd Twv 000VIWTWV
ETUPOVEIDV TPIBNC arokabiotato KABe 15 nuEPEC PeE TIPOCONKN MHECW

0&LYOVOKOAANGNG KapPIdiwv BoAgpauiov Tou TEPIEXOVTAV € €IOIKA papdia.

19
Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 18:55:34 EEST - 52.91.103.49



Meplypa@n Asitoupyiog Tou TIPOTIOAEUIKOU TTAIvBokepapoTtoleiov N. & Z. ToOAATIATO

2.1.5 AlOPOp@WaN LYPWV TIPOIOVTWV

H diepyaacia avt apxilel 1600 yia 1o TOUBAG OCO Kal yia T KEPOUiIdIa OTIO TO
HOAO OTIOU pE TIPOGONKN VEPOU dNUIOLPYEITAl TIAACTIKI) PAla. ZTn CUVEXEID N
puala auty odnyeital otnv TPEca dlAPOPPwaonC (ekéva 2-3 aplotepd) NG
oTtoiag KOPIO OTOoIXEIO €ival o/ ol aTEPUWV/ £C KOXAIOC/ £C TIOL TN GLUTIIE(OLV KOl
Vv avaykdadouv va d1EABel aTto untpa. 'ETal dnuiovpyeital éva ouvexEg Tpioua
TIOU KOPBETOl O KOUPATIO OTIO €10IKO KOTITIKO pnxavnua (eikéva 2-3 degiq).
AvdaAoya pe tn dlatoun TI0U SIAUOPPUVETOlI CTO TIPIoPA, TO KOYMATIA €ival gite

TOURAQ €iTe YOAETEC VIO TIC TIPETEC KEPAUIBIWV.

€lKOva 2-3 Mpéaa dlapop@wanc ToLRAWV (aplotepd) Kol I0IKO paxaipl KOTIAG (de&id)

H malia mpéoa eixe éva povo KoxAia. H véa mpéca 10 1960 d1€6ete dLO
CLOTHHATA KOXAIWV € QL0 ETUTIESO PETAEL TWV OTIOIWV LTINPXE BAAAUOC KEVOU
omtd TOV OTIOI0 a@aIPOUVTIOV O OEPAC, WOTE N HAla va YIVETOl CUVEKTIKN.
Znuelwvoupe 6Tl atnv uvypr UEBodo emeéepyaaiog o aépag a@aipolviav Otn
dladikaaio kabi¢nong.

MEXpL TO onueio autd n ypouun TTapaywyng rfNTav Ko yia ta ToOBAa Kal To
KepAUidla, yI' autd Ta pnxavruota Asltovpyovoav o 600 BAPDIEC.

Ta kepapidla dlopop@wvoviav ae dV0 TIPECEC TIOU TPOPOSOTOLVTIAV ATIO TIC
YOAETEC AAOTING TIOL TIPOAVO@EPAUE. Ol YOAETEC TIPECTAPOVTIAV O U0 EIBIKEG
TIEPIOTPEPOUEVEC UNXAVEC (EIKOVA 2-4) peTaéd 00 KaAoULTIIwV (Avw Kal KATW
KoAoUT) ord yoyo Kal Emaipvav 10 TEAIKO Toug oxnua. O yoyog, otn
OUYKEKPIPEVN TIEPITITWON, XPNOIUOTIOIEITAL JIOTI SIEUKOAUVEL TNV OTIOKOAANGT

TOU LYPOU KEPOUIBIOD OTIO TO KAAOUTIL.
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Meplypa@n Asitoupyiog Tou TIPOTIOAEUIKOU TIAIVBokepapoTioleiou N. & X. ToaAamdta

€IKOVa 2-4 Tpéoa KEPOAUISIV KOl AETITOPEPEIEC TOU PNXOVIOHOU TNG

H diadikaaia tng dIaudp@PwWang ToL KEPAWISIOL EXEl WC EENC:

ATIO TN MIa TIAELPA O TPOPOOOTNG (€PYATNG) TOTIOBETEN TN YOAETA. ZTO TIPWTO
BrAua TnN¢ oTpoEnC TIoL N TIAGKa Bpioketal oe opildvtia BEon cuutieetal. 210
ETIOPEVO PBAUa, TIOL TO KEPOWIOI PpiokeTal otnV AGAAN TIAEUPA O OUTOMPOTOG
KOTITNG KOPBEl T0 LTTOAEIPUOTO Kal OTO TEAIKO Brua 0 ANTITNG TTapaAapBavel to
LYPO TIPOIOV.

H dladikagia eival cLVEXAC KOl T OXNMOTIOPEVA KEPAMIOIO TOTIOBETOLVTAI OF
EIOIKEC EVAIVEG TIOAETEC (TEAAPO) WE TIC OTTOIEC peTagEpovTal aTa Enpavinpia. Ol
YOWIVEG ETTIPAVEIEC TIOU OiVOULV TO TEAIKO OXNUO OTO KEPAUIOl dIOUOPPLVOVTOI
he TN Bondela apvnTIKWY PUNTPWVY OTIO XUTOCIdNPEO Kal £€X0uv YECO XPOvo {wNg
2 wpeg EPOoOV Bpiokovtal 0TO TIAVW HEPOC TOU TIPOIOVTOC Kal 8 yIo TO KATW
KOAOUTIL. ‘ETIEITO aTTAITETAI N AVTIKOTACTACH TOUC.

2T OUVEXEID Ol TIOAETEC MPE Ta TOUPAQ KOl TO KEPOUIdIO HETAPEPOVTAV €
TIEPOVOPOPO OXNMOTO KIVOUPEVA OE O1ONPOTPOXIEC OTA TIAAAIO ENPaVTNPIO. TN
O0eLTEPN PACN TA LYPA KEPOUIOIA PETAPEPOVTAV OTA VED ENPAVTHPIO PE OXAHOTO
ETI EAOOTIKWV TPOXWV. H Topaywyr] avepxotav kKatd péco 6po ae 20000
TOURBAa Kot 12000 kepapidia avd 24wpo.

InUEIVETAl OTI N KAUIVOC TOU EPYOOTOCIOU AEITOLUPYOUOE OKATATIALOTO ETTI
OEKOETiEq, Kal €0PBnoe POVO o€ TIOAD €I0IKEC TepITTTwaoEl (B' Maykdopiog

MoAepoc 10 1940 Kal oelopog 010 BoAo 10 1956).
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Meplypo®n AsITOuPYiag TOu TIPOTIOAEUIKOU TIAIVBoKkepapoTtoleiou N. & Z. ToaAaTtdta

To 1956, AAMwOTE, OTIOTEAECE ONUAdIOKI XPOVIA Yo TO TIAIVOOKEPAMOTIOIEIN
otnv EANGdQ, KOBWC 01 KOTAOTPOQEG TIOL TIPOKAAECE O CGEIOCUOC €LVONCAV TN
onuiovpyia EPyocTacinV TIaPaywynE TOURAWY Kal KEPAUIBIWV.

A&iCel va onuelwBei o1l éw¢ 10 1956 vmApxav otnv EANGda téooepa peydia
epyootdola (Toalamata (BoAog), Kpitwv AniaBépn (Meipaiag), Mixaiou (Xiog)
Kal AAaTivn) (@ecoalovikn)), v oo XpOvia TIou akoAouBnoav o oplBuog

TOUC TIOAAOTIAQGIACTNKE.

Mivakag 2-1 Baoika TTapaywyika peyedn epyootaciou, ag nuepnola (24wpn) Bacn, katd
NV TIEPindo 1925-1960 (rpo AEH)

Mopaywyn Mapaywyn  KoatavdAdwon KatavadAwon Mapaywyny Mapaywyn
TOUBAWV KeEPAPIdIV  AIBavOpaka  AIBAVOpoKa  UNXOVIKAG  NAEKTPIKAG

(tpx/ nuépa)  (THX/ NUEPA)  OTO POLPVO oTIg EVEPYEIOG  EVEPYEIOC
(kg/ NnUépa)  OTHOPNXAVEG (kw) (kw)
(ka/ nuépa)
20000 12000 5100 7125 225 2*30 [9]
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Meplypa@r] AslToupyiog Tou TIPOTIOAEUIKOU TTAIvBokepapoTtoigiou N. & Z. TooAamata

2.2 =npavarn TIpoioviwv

2.2.1 MaAaid Enpavtrpla

Ta maAaio Enpavtrpla (eikova 2-5) sival 34 8dAapol (17 yia To0BAa kot 17 yio
Kepapidla) dlaotdoswy Katowng 21,5%1,75 m ko OYoug 3 m Kal 21,5%1,75 *4 m
OVTIOTOIXO, OTIOU ATTIOTIBEVTAl 01 TIOAETEG WE TN BonBela EIBIKWVY TIEPOVOPOPWV
Bayovétwv TOL  KIvoUvTal OTIC 0iBouceg TOU EPYOOTOCIOU TIAVW  COTIC
OIOUOPPWHEVEG PAYEG, £TAL WOTE VO UTIOPOUV VO TIPOCEYYIOOLV TO0 GUVOAO TWV

XWPWV.

EIKOVO 2-6 OAAapOC TTOAAIWV ENPaVTNPIwV (apIoTEP) KOl AETITOPEPEIEC OIOKAASWONG
OWANVAOEWV ATPoU OTO ECWTEPIKO dATIEDO TOU BaAdpOoUL (deEIA)

Kdtw amd 1o emimedo g OI10NPOTPOXIAC UTIAPXEl EVOAANAKING BeppotnTag
(atpoL - agpa), TOUL ATIOTEAEITOL ATIO BPOYXOUC TITEPLYIOPOPWV CWANVWV LE
OULVOAIKO pAKOG 2x21 m (elkova 2-5) Ttou TPO@OSOTEITal YE OTUO, O OTI0I0(g
TIPOEPXETAl PECW OWANVWOEWV (ElkOva 2-6) amod TIC aTPopNnXaveS avTioAiync.
S10 Enpavinplo  KePAIdIWY ULTIAPXEL Evag Bpoyxog, €vw ota &Enpavtnplo
TOUBAWV d00.

210 Enpavtnplo KataAryel eTtionc Bepuog Kol ENPOC aEPOC TIOU TIPOEPXETAl OTIO
NV YO&n TV TIPOIOVTIWVY PECO OTnNV KAPIvo. O aépag TIPOaAyETal UTIOYEID GTNV

TIAELPA TwV BOAdPWVY TIOU BpioKeETal TIPOC TNV KAUIVO. ZTO GAAO AKPO TWV
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Meplypa@n AsIToupyiog Tou TIPOTTIOAEUIKOU TIAIVBokepapoTtoigiou N. & Z. ToaAamdta

BaAduwv TIOU PBpioketal TPOC TV aiBovoa Topaywyng ULTIAPXOLV EVAIVEC
KOTIVOOOXOl Ol OTToieC dnuiovpyoloav TIPOCOETO EAKLOUO Yyia evioxuon Tng
apoxn¢g aépa. H EAAein avadeuvong (PELUATWVY AVOKUKAOQOPIOC) TOu agépa
oTa TIOAQIO Enpavinpla KaBuatepolas TNV &Npavon PE OTIOTEAECUO va SIOPKEI
TIEPITTIOU 7 NUEPEC.

‘Eva onuaviiko PEPOC TwV TIPOIOVTIWY &npaivoviav o€ uTtaifpla UTTOCTEYA E

EKMETAANELON TNC NAIOKAG EVEPYEIOC.

Eikdva 2-6 ZwAnvWaoelg oTpoL atd OTHOUNXaVEC TIPOC T ENPAVTAPIN

2.2.2 Néa &npavtrpla

METOTIOAEUIKA KOTOIOKELAGTNKAV TA 6 VEX ENPOVTAPIO KEPOUIBIWY, OTO OTIOIa N
&Npavon yivotav pe Bepud agpa TIOL TIPOEPXOTAV ATIO HIo Bepuopovada
(aepoAePnTa) Bopéwg meTpeAaiov (HalolT). ZTa véa Enpavinpla e@oapuoletal
Hovo petagopd BepudTnTag HE  €€avaykoopevn cuvaywyn. MpokoAeital
avadevon pe éva cLOTNUO TPIWV QEUONTHPWVY TIOL KIVOUVTOL TIOAIVOPOMIKA
TIAVW O€ OI0NPOTPOXIA oTo dlaunkn dgova Tou &npavinpiouv pe ouxvotnta
TIOAIVOPOPNONG Ta 5 AeTtTd. Me QutOV TOV TPOTIO OUEAVETOI ONUAVTIKG N
TIOPAYWYIKOTNTA KABWC UEIWVETAL aloONTd 0 ATIAITOVUEVOG XPOVOC ENpavang
TWV TIOPAYOUEVWY TIPOIOVTWY. H TToAIVOpOUNCoN atalteital yio va eEaa@aliletal
TIEPIODIKI) TIPOCPBOAR TWV LYPWV TIPOIOVTIWVY ATIO PEVUA BEPUOL OEPa, WOTE VO
e€atpieTal ypnyopotePa N LYPACIO TIOL LTIAPXEl GTNV ETTUPAVEIAKT) CTPWAON TWV
TIPOIOVTWY. MapdAnAa  pelwvovtal ol Tieavotnteg @Bopdg, Kabwg To
Enpavtrpla atmoTeAOUV TOUC TIAEOV CGNMPAVTIKOUG XWPOUC €UQAvVIONS @Bopwv

OTIWC PWYHEC €€alTiag ypryopng CuPPIKvwaoNg Kal KATooTPO®H KEPOUIKWY
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Meplypo@r] Asltoupyiog Tou TIPOTIOAEUIKOU TIAIVBoKkepapoTtoleiou N. & Z. TooAoTdta

TIPOIOVTWY  AOYyw AavBacopévng &npavong. EVOSIKTIKA oavagEépetal OTl N
ouppikvwaon TG palog Tou TIPOIOVTOC ATIO VWTIO o€ ENPOo cival 5-20% [10], evw
aTto &Npod oe Ynuévo eival Ttepitov 1% [10].

2T OULVEXEID PecOAdPei XpOvoC npepiag KOTG TOV OTIOI0 N Lypacio OTo
E0WTEPIKO TOL TIPOIOVTOC JIOXEETOI TIPOC TNV ETPAVEID. Me T dladikaaoia auth
OTIOQEVYETAl N OTIOTOMN, AOYW A@AIPEGNC TOU VEPOU, ETTIPAVEIAKT) CUCTOAN TOU
TIPOIOVTOC TIOU Ba €iXe WC OTIOTEAEOUO TN ONUIOLPYIO PWYH®WV KLPIWC oTa
KepOUidla. Toug BAAAPOLG CUUTIANPWVAV Ol PIKPEC KAMPIVADEC TIOU £XOLV WC
pOAO va attdyouv Tov dn XPNOIKOTIONPEVO aEPQl.

2.3 Mapaywyr) Bepuotntag

2.3.1 Kapiwvog (Hoffman)

Ol TIOAETEG PE TO OTIOENPAPEVA  TIPOIOVTIO HETAPEPOVTON Kal aTolfalovial
KOTAAANAO péoa oTn dlaToun ¢ Kapivou Hoffman (eikéva 2-7). H kauivog gival
ouvexoUlC Aeltoupyiag Kol QaTtoTEAEITal OO Pio otod e dVO evBLypapua

TIOPOAAANAQ TUAMOTO TTOU KAEiVOLV e dU0 NUIKVUKAIO OTO GKPA.

glkova 2-7 dolpvog Hoffman

H diatoun gival TEPITTOU NUIKUVKAIKY pe okTiva 2,5 m. Kdtw oo 10 damedo g
UTIAPXOLV OTOEC TIOU TN OUVOEOULV PE HIO KEVIPIKA OTOA KOTA MNAKOC TNG
Kapivou. XT0 KEVIPO TNC OTOAC ULTIAPXEl KATIVvOdOXOC N OTIoia oTdyel 1o
KOUOOEPIO PE TEXVNTO EAKLOMO. XTIV 0pO@r] TNG ULTIAPXOLV OTIEC YIa TNV
TPOPOd0Cia oKOVNG OTEPEOL Kauaiyou (Piypa AIBAvOpaka Kal Alyvitn) kol otn
Bdon Tng Kotd dlacTAPOTO UTIAPXOUV BUPEC TIOL ETIIKOIVWVOUV HE TOV

25

Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 18:55:34 EEST - 52.91.103.49



Meplypar] AsIToupyiog Tou TIPOTIOAEUIKOU TTAIVBokepapoTtolgiov N. & X. ToOAATIATO

eEWTEPIKO XWpPOo (elkOva 2-8). O1 BUOpeg auvtég xtidovtal TIPOCWPIVA YIo va
OTIOQEVYETAl OTIWAEID BEPUOTNTAC, EKTOC OTIO €EKEIVEC TIOU QVTIOTOIXOUV OTO
onueio gpyaaiag (3 kabe @opd). 10 GNuEio auTO aEaIPOLVTaL TO ETOIPA PNUEVa

TIPOIOVTO Kal TtpoaTiBevtal Egpd Tou TTpoOKeITal va Ynéouv.

EIKOVO 2-8 OupideC eloaywyng Kavaolung VANG otnv opo@r] Tou @oupvou Hoffman
(apiotepd). Mia amé Tig el00dou¢ Tov Yovupvou Hoffman (dedid).
To onueio autd ¢ epyaaciag YETOKIVEITOI CUVEXWC. ZTO EKACTOTE OVTIOIAUETPIKO
onueio ¢ otodg PBpioketal N ewTA. O €AeyXo¢ TNG TPOWONONC TN PWTIAC
yiveTal pe 10 Avolyua 1 KAEICIO KATIVOQPOKTWY TIOU TIOPEPPBAANOVTAl PETAED
TWV HIKPWV LTIOYEIWV OTOWV Kol TNG KEVIPIKAG OTOAC KaTvou. ETtiong, yio Tov
EAEYXO TNC QWTIAC, KABE opd TIOL TOTTOBETOUVTOI APNTA TIPOIOVTA YIVETOL HIO
OlOUEPIOUOTOTIOINCN TNC OTOAC MPE @PAyuolC OTtO XapTi, 01 OoToiol OTOv
TIPOKEITOI VO TIPOXWPNOEL N @wTd Kaiyovial. O poAoC Twv XAPTIVLV
KOTIVO@POAKTWY, TIOL Bpiokovtal amod 10 CNueEio ¢ QWTIAG €wg TIC AVOIKTEG
B0peq epyaaciag, eival va euttodiouv TO KOULCOEPIO Kal TO Bepud aépa va
ElOEPYOVTOI OTa TIPOC WHOIUo TOURAA Kal KEPAUIdIa. ZTOV KEVIPIKO TTLPAVA TNG
Kodivou LTIapXEl aywyog amo Aapapiva diapetpou 0,7 m, 0 OToIOC €xel TN
OLVATOTNTA VO CUVOEETAl UECW HETOPEPOUEVV NUIKUKAIKWY CTOIXEIWY PE TNV
KUPiwG oTod TN¢ Kapivou. Me auto T0 cUCTNUO Kal YE T BorBela pUYOKEVTPIKOV
OVEUIOTIPO 0 aYywYyOg avoppo@d Bepud kal Enpd aépa TTAvVwW aTo Ta ETOlha
Bepud TIPOIOVTO Kol TOV KOTABAIBel ota moAaid Enpavtnplo. ‘ETol yivetal
avAKtnon BepudtnTaC Kal TTopAAANAa BeATIVOVTOL Ol CLUVONKEC epyaaiag Tou
TIPOOWTIIKOV. H Bepuokpacia Ynaoiyotog ival 900°C. Ta LAIKG aTto Ta OTtoix
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Meplypagr] Asrtoupyiag Tou TIPOTIOAEUIKOU TTAIVBoKepapoTolgiov N. & X. TOOAATIATO

NTAV KOTOOKEVOOWEVOC O (POUPVOC OEXOVTAV CUVEXWCG BEPUIKEC KATATIOVAOEIC
KOl LUOTOAODIOCTOAEG. MO TOV AGYO OUTO N NUIKUKAIKY OTOA QTIOTEAOVUVTAV OTIO
oTolXeia PRKoug dLo PETPWV €101 WOTE va OIELKOAUVETAl N cuvtrpnon. Katd

HEGOV 0pO avda 15 Xpovia araItovVTav N AVOKATOOKELH] TWV COTOIXEIWV aUTWVY

2.4 Mapaywyn 1ox0o¢

2.4.1 Zvutmapaywyn Kivntiplog 1Io0x0oc Kal W@PEAUNC BepudtnTaC

H Kivnmpia 100G TOL €PYOCTOCiou TIPOEPXOTAV ATIO ATPOoPNXavEC TUTIoL loco
mobile dnAadr} KUAIVOPIKOG AEBNTOC Kal TIAAIVOPOMIKA OTUOUNXOVH ETIAVW OTN
PAXN. ZUVOAIKA UTINPXOV TPEIC PNXOVEC OTIO TIC OTIoIEC N Wi ATav IoXVOG 150
Hp, SIKOAIVOPN SITTANG EKTOVWONG Kol ETUPAVEIOG EVOAAAYNC AEBNTa 57 M2, evw
ol dAAec dVO ATav 75 Hp, POVOKUAIVOPEC OTIANG EKTOVWONG Kal ETIPAVEING
evaAayng AéBnta 32 m2 (sikova 2-9). Xpnolyottolovoay OTEPED KAUOIPOo, £va
Hiyuo AIBGvBpaka €l00ywyng Kol eyxwplov Ayvitn. O AEBnteC Ttpoépxoviav
artd 10 epyootacio Thomas Sauteno tou BeAyiouv. H pia amd TC MIKPEG

OTUOPNXAVEG NTAV EPEDPIKN.

EIKOVO 2-9  ATMOAEBNTAG Kal oTgopnxavr) twv 150Hp (opiotepd). ATHOAEBNTOC KOl
aThounxavr] twv 75Hp (de&id)
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Meplypa@r] Asitoupyiog Tou TIPOTIOAEUIKOU TTAiVBokepapoTtolgiou N. & X. TooAamata

H peydAn pnxovry KIVOUOE PE IMAVTEC KEVIPIKO G&ova Kivnong Tou Bplokotav

otnv aiBouvaa Tapaywyng (sikéva 2-10).

elkOva 2-10 A&ovag kivnong (ATMOAEBNTEC - Mpaupn Mapaywyrc)

Kd&Be pio amo TG MIKPEC PNXOVEC KIVOUOE YEVVNTPIO aLveEXoUC PEVPOTOC TAOTC
220 V. Mg autéC TPO@OOOTOLVTIAV KIVNTHPEC MNXAVNUATWY TIou Bpickoviov
HOKPIA aTto TNV aibouvoa Tapaywyng. O ynxaveg Asitoupyoloav Pe avtioAn
Kal TPO@Od0TOUCOV HE KOPECHEVO OTUO TO OIKTUO BEpuavVONC TwWV TIOAAIWV
Enpavinpiwv. Meta 10 1960 TIOL ULTIAPEE ETIAPKEIO NAEKTIPIKIG EVEPYEIOC
KOTOPYNONKE N atuokivnon, Oedopévou OTI ekeEivn TNV €TOXN OEV ULTIPXAV
KivnTpa yia 1 dnuiovpyio €vog oUYXPOvou Kol E€EEAIYUEVOU CULOTHUOTOC
CLUTIOPAYWYNC Kivnong kKal w@EAUNG Bepuotntac. O AéPnrog twv 57 1m2
METOTPATINKE 0€ AéBNTa XaunANG Ttieong 0,5 bar e avolkto doxeio dlaaToAng. O
TPOTIOC AEITOLPYIOC Kol TwV TPIWV PNXovwy Bactlotav oto @AoyoBAaAapo Kal
TOUC OEPIOAULAOVG (TOUUTIEG), &Vvw €vacg epydAtng NTav UTEDBLVOG yia TN
ouvTiPNon NG EAGYAC OTo AEBNTA TPOPOSOTWVTIAG CLVEXWC PE KApPBouvo. O
OTIOITOUMEVOC YIO TNV KAUON OaEPOC EICEPXOTOV OTIO TOUC OEPIOAULAOUC TIOU
Bpiokovtav OTo ETMAVW PEPOC TOU BAAAPOL KaDONC OTIWC SIOKPIVETAl Kal OTNV

gIKOVO 2-11.
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Meplypar] Asrtoupyiag Tou TIPOTIOAEUIKOU TIAIVBOoKepapoTtolgiou N. & X. ToaAamdta

€IKOVO 2-11 OAaAapog KaDONG - AEPIOOUAOI

270 €E0WTEPIKO TWV AERNTWV LTTIAPXEI KUKAIKOC @AOYoBAAapog TTou apxilel ato
TOV EUTIPOCOI0 TTLOUEVA KOl KOTAANYEl O€ KATIVOBAAOUO KOVI& GTOv OTtioBIo
TIUBUEVQ.

Metad tou eumpdéoblou TLOPEVO KOl NG AVTIOTOIXNG  ETUQAVEIOG TOUL
KOTIVOBOAdUOU, TIOU gival SIAPOPQWUEVOl WC KATOTITPO, €ival €YKOTEGTNUEVOL
OEPIOOLAOI TIOL £X0LV WC POAO TNV EICAYWYN 0EPA yia TV Kadan.

Emeidr) 1o c0oTNUa AOYOBOAAUOU - KATIVOBOAAUOU Kal QLAWY EXEl HEYOAUTEPN
Ol00TOA, aTIO TO CWUA Tou AéBNTa, T0 OUOTNUO OTO OTIOBI0 AKPO TOU OEV
OLVOEETOI OTOBEPA PE TO KUPIWG Gwua Tou AEPNTa, OAAG pe pia didtaén Tou
ETUTPETIEL OAIOONOTN. ZLyXPOVWCE N SIATAEN auTA JEXETAl TIC OVOJIKEC OULVAMEIC
TIOU TIPOEPXOVTAL OTIO TNV EKTOTICN TOL VEPOU OTaV 0 AEBnTag dev eival LuTo
TlEON. ZTNV 0pO@r) TOU KATIVOBaAAGUOoU LTIApPXEl SIATOEN TIPOCTACIOG TOL AéBNTa
attd v EAAeIPn vepol. H diataén eival Eva KOXAIOUPEVO GTNV 0pO@r) COTOIXEIO,
OTO KEVIPO TOU OTIOIOUL Eival JIOPOPPWUEVO KUKAIKO AVOIYHO TIANPWUEVO HE
€UTNKTO LAIKO TIOU TAKETAI OTAV N 0PO@Pr) eV KAAUTITETOI OTIO VEPO Kal GPRAVEL TN
@WTIA 0TO PAoyoBdAapo.

210V OTtioBI0 TTLBPEVO LTTAPXEL UIKPH avBpwTIoBupida yio TNV OVIIKOTACTOON
TOU OTOIXEIoU.

O1 AéBNTeg £XOLV OTN PAXN TOUC TNV TIAAIVOPOUIKY) pnxavr) ue art eubeiag Anwn
OTHOO aTto TO TIAVW PEPOC KABE AEPNTA, EVW OTO ONUEIO auTO CUVAEETAL Kal TO

cLOTNUA OC@AAEIag amo uTiepTtiean (UE avTiBapo).
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Meptypa@r| AsIToupyiog Tou TIPOTIOAEUIKOU TTAlVOoKepapoTtoleiov N. & Z. ToaAamata

2.5 Tlapaywyn atuov

2.5.1 Asitoupyia athoAERnTa

Onwg €xel NON avagepBei otV TIPONyoLUEVN EvOTNTA, OTO EPYOCTACIO LTIAPXE
EYKATACTAON TIOAIVOPOUIKWY ATUOUNXOVOV.

210 ZXNMa 2-2 SIOKPIVETal Jia TUTTIKA JIATAEN OTHOPNXAVIKAG EYKOTAOTOONG ME
TIOAIVOPOUIKY] PNXOVH.

Méoa otnv €0Tia TN¢ QWTAG Kaiyetal 10 Piypo AIBAvOpoka kat Ayvitn. H
BepUOTNTO TIOL EKAVETAI PECW TWV TOIXWHATWY TOU BAAAUOL PETAIOETAI OTO
vePO 1O oTtoio atpoTtoleital. O atudg odnyeital amd 1o AéBnta otnv euBoro@odpa
TIOAIVOPOUIKY pnxavr (2), TTou oTnv TEPIMTIWon pog Ppioketal atn pdxn Tou
KUAIVOPIKOU AéBnta tomou loco mobile, Omou ekTOV@VETOI KOl  OTTOJIOEL

EVEPYEID, N OTIoia TIOPAAOUPBAVETON OTIO TOV TIEPICTPEPOUEVO Géova (3) w(

£pyo.

ZxNua 2-2 Tuttikn SIdtagn aTPOUNXAVIKAG EYKOTACTACNC UE TIOAIVOPOUIKI] ATUOUNXAVN)

MeTG TNV Topaywyr €pyou 0 OTPOC odnyeital PECW CwAnvwoewv (4) ota
gnpavtnpio OTIOV CUUTIUKVAVETAIL, OTI08IO0VTOC €101 €VO ONUOVIIKO PEPOG NG

€VOQATTIOC TTOU TOU €Xel armopeivel. ETTopévwg, Ta Enpavinplo UTTOKABIoTOUV TO

30
Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 18:55:34 EEST - 52.91.103.49



Meptypa@r AsiToupyiog ToL TIPOTIOAEUIKOD TIAlVOoKepapoTtoleiov N. & X. Toolarmdta

CUUTIVKVWTH. ZT0 E0WTEPIKO TWV ENPOVINPIWV 0l CWANVWOEIG PEPOLV TITEPLYIN
YlO va ETUTUYXAVETAlI PEYOAUTEPN HETAdOON BepUdTNTAC TIPOC TOV TIEPIBAAAOVTA
XwpPOo. To €TOPEVO GTAdIO TOL ATUOU TIOU Eival TIAEOV O€ LYPH HOPYr], WC VEPO,
gival n KatdOAWn tov oto Bepuodoxeio 1 aANWe Tpo@odotiky de€auevn (5).
AUTO eTUITLYXAVETOL PE TN PBonbela TG BapuTNTAg Kol e€aITiog NG MIKPAC KAIoNg
TIOU ULTIAPXEl OTo OAmedo TN¢ aibouvocag Tapaywyng, n oTmoia Ppioketal
OVAUESO OTO Enpavtnpio Kal T0 AeBntootacio. ATO €kei pio aviAia, 10

TPOPOJSOTIKO ITITIAPIO (6) TO 0ONYEI €K VEOL OTO AEPBNTa.

2.5.2 TMapdotacn Tou KUKAOUL TwV aThoPNXavwy o€ didypaupa T-s

210 Aldypappa 2-1 aTTOTUTIWVETAI N AEITOLPYIO TNE PNXAVIC UE KOPEGHUEVO ATUO

o€ dldypappa T-s.
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Meptypa@r| Asitoupyiog Tou TIPOTIOAEUIKOU TTAlVBoKepapoTtoleiov N. & Z. TooAamdrta

Z0P@wva pe 1o Alaypapua 2-1 ol diepyaacie TTou aKOAOLBEI TO cuOTNUA ATUOC
- vEPO £XOLV WG €ENC:

1- 2: Atgomtoinon umo otabepn Ttieon Touv AEBnTa Kal aTabepr] Bepuokpaaia.
210 onuEio 2 o atuog sival ENPog KOPESUEVOC.

2- 3. Ektévwaon péxpl v TiEon Kol ™ BgpUoKpaacia TNG CUPTIUKVWONG. 210
onueio 3 €xoupe piypa atpol (95%) kal vepol (5%).

3- 0: ZuumOkvwon utd oTabepr) Tieon kol Bepuokpacia, OTIOL TO Hiyua
OTMOU - vePOU YivVETOl TIPOOJEUTIKA ULYPOTEPO HEXPI VO QTACEl OTO
onueio 0 OTIOL PETATPETIETON OE VEPOD.

ATIO 10 onueio 0 apxidel n cuuTtieon Tov VEPOU aTIO TNV TPOPOJOTIKI) AVTAIQ Kal
n avoywaon tng Bepuokpaaciag tou katd m dladpopn 0-1. MNa AGyoug EVKOAIOC
Bewpeital TTAVTOTE OTI N PACH OUTH TIPAYPOTOTIOIETAl TIAVW OTNV TIPWTN OPIOKN)
KOPTIOAN. ZUVETTIWC,

0-1: Zupurieon - TPOEOdOTNCN WEXPI TNV TIiEon Kol T Bepuokpaacia Tou
AEBNTO.

‘ETO1 n Asitoupyia NG aTuopnXavhg TTopIoTaveTal amnod m diadpoun 0123.
O Mivokag 2-2 mapoucialel TC TPEC OTa TECOEPA  KPIioo onueio tou

olaypdppotog T - s.

Mivakag 2-2 XopaKInNPIoTIKEG TIHEG TWV KPICINWVY onuEiwv oto diaypauua T - s

P(ar)  T(K) h (kikg) s (kIkg*K) X
0 2 393 503 1.53 0
1 8 394 504 1.53 0
2 8 444 2767 6.66 1
3 2 393 2600 6.9 0.95

Omov P eival n mieon (bar), T n Bgpuokpaacia (K), h n evbaAmia (kJ/kg), s n

€101kr) evrportia (kJ/ kg* K) kal X n 1ol0tnta 10V CUCTAPATOC OTHOU — VEPOD.
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Meprypa@r) Asitoupyiog Tou cUyxpovou TTAlvBokepapotroigiov BEAK A.E.

3 TMeprypapn Asitouvpyiag touv oLYXPOVOU
TTAlvOokepapoTroleciov BEAKALE.

3.1 Aladikaoia mapaywyng

3.1.1 Eicaywyn

2¢ éva oLYXPOVO €PYOOTACIO KOTAOKELNC TIAIVOWY OTIWC Eival autd Tng BEAK
A.E. tou opidov KOGAAH, eival ovapevopevo va  ULTIAPXElL QVETITUYUEVN
TEXVOAOYIO Kal PEYOAUTEPN TIOPOYWYH OCUYKPITIKA HE €vo EPYOCTACIO TIOU
&ekivnaoe ) Asitouvpyia Tou 10 1925 OMW¢ avtd Tou N. & Z. TZANAMATA. Ta
oLyXPOoVa HPNXAVAMOTA, wOoTO00, Ogv UTIOPOUV va oAAGEouv tn dladikacia
TIOPAYWYNG TIOU OE YEVIKEG YPOUMEG EXEl OPKETEC OUOIOTNTEG OTIWG @AiVETal Kal

01O SIdypauua PO TNE TIAPAYWYIKAG dladikaoiag (Zxnua 3-1).

Zxnua 3-1 Aldypoupa porg apaywyiknig diodikaoiog BEAK A.E.
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Meprypagn Asitoupyiag Tou ocLyxpovou TTAIvBokepapoTiolciov BEAK A.E.

3.1.2 H mpwtn VAN

Ol apYINOTTIUPITIKEC EVWOEIC OTIOTEAOUV (QUOIKA Kal oTo oUyXPOova EPYOCTACIN
NV TIPWTN VAN YIa TNV KATOOKELN KEPAUIKWVY TIPOIOVIWY. ETETa amod £psuva
o€ deiypata apyilouv amo SIAQOPEC TIEPIOXEC ETIIAEYOVTON OI KATAAANAOL XWPOI
€€0pLENC. MeTA T GLANOYA TNCG N TIPWTN VAN UETOQEPETOl OE OUYKEKPIPMEVOU(G
XWPOULC TOU £PYOCTACiou, OTIOL Kal TIAPAYOVTaAl Ol EISIKEC CUVOETEIC (XOPHAVIQ)
OVAAOya WE TO ETIBLUNTO TIPOIOV.

Omw¢ otnv TEPITTIwon tov TTAIVBokepapoTiolgiov N. & Z. ToaAaTtdrta, €101 Kal
ot BEAK A.E. xpnolyoTtoleital S1a@opeTIKAG TIOIOTNTAC Hiypa yia Ta TOURAA Kal

GANO IO TNV TIOPOYWYH KEPAUISIWV.

3.1.3 Emegepyaoia tpwtng LANG

APXIKA, N ETOIun TUO TIPWTN OAN (APYINOC Ot ETOINO XOpUAvI) odnyeital aTov
TPOPOJOTN yIO VO KOTELOLVOEI 0T OULVEXEID OTO OTIaCTPA. ATIO €Kei Ba
€€ENBEL, 0QOU TIPWTA GTIACOULV Ta PEYAAA KOUMATIO XWHOTOC, Kal Ba TipooTtedei
0€ OUTNV TTO0OTNTA VEPOU £T01 WOTE, KABOSOV TIPOC TO QIATPO Va Yivel TO TIPWTO
(Opwpa. O pOAOC TOU QIATPOL Eival VO OPOYEVOTIOIEI TO UAIKO Kal OTO Onueio
EKEIVO TIpOOTIBETal N avaykaia TtocdTnTa veEPOU. 21N dlodIKagio TTapaywyng
uTtdpxouv dV0 TpIReia. To Nr 1 tpIBeio oL PBpioketal TPV ATIO TO QIATPO
KOTOKPOTEL TIC TIETPEC TIOL €XOUV EEWTEPIKA TIEPIMETPO HEXPL Kal 5 cm. MeTd 10
@IATPO akoAouBei to TpIBeio Nr 2 TTOU dnuIoLPYED Piypa aTIO KOKKOULC €wg 0,5
mm. XTIV TIEPITITWON TWV KEPAMISIWY ULTIAPXEl Kol TPITo TPIBEio, TO OTIoI0
KOKKOTIOIE( OKOWUN TIEPICCOTEPO TNV APYINO. TEAIKA N TIPOETIEEEPYATHUEVN TIPWTN
OAn odnyeital 0to {UUWTAPIO OTIOL €POCOV XPEIOCOTEI TIPOCTIOETOI ETUTIAEOV

VEPO Kal (UPWVETAl EVIATIKA.

3.1.4 Mop@oTtoinon TTPoIoVIwWV

Metd 10 uUWTHPIO OEIpd €xel n TipEoa e&wONnoNC ue Ttieon 1ouv @tavel g 25
otudéoaipeC. Méoa o€ auth yivetar eme€epyaoia ™ ApYIAIKNC  palag,
OQOIPEITOl 0 AEPOC, CLUTIECETOL, KOl Aiyo TIPIV TNV €000 QTIOKTA OPOIOMOP®N
pon €101 woTe va e§axOei 10 TIPOIOV o€ KeVO aEPOCG [12]. Me autrv I diadikacia

ETUTUYXAVETON N CUVEKTIKOTNTA TNC apyilovu, KATI TTOU Eival aTmapaitnTo yio TIG
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Meplypagn Asrtoupyiag Tou olyxpovou TIAlvBokepapoTolgiov BEAK A.E.

I010TNTEG TOL TEAIKOU TIPOIOVTOC. ZTNV £€000 NG TIPECAC LTIAPXEL N UATPA, OTNV
OTTOia O@EIAETAl N TEAIKN] MOP@I TOU TOUPRAOL. ZTNV AKPN NG TIPECAC LTIAPXEL O
TIPOKOQTNG, TIOU KOPEl TO LTIO ETIEEEPYATIA TIPOIOV GE GUYKEKPIPMEVO UNKOC Yia
va avoAdPel 0T CLVEXEID 0 TEAIKOG KOPTNG, TTOU divel TO TEAIKO TIPOIOV O€ Lypr)
HOP®I) Kal OTO €TIIOLUNTO PEYEDOC.

H diodikagio pop@oTtoinong Twv KePAUIdIwV Eival TIAVOUOIOTUTIN PE QUTH TWV
TOUBAWV pe T dlagopd 6Tl dev TtaipVOLY TO TEAIKO TOUC OXAUa atnv £€000 NG
TIPECACG, OANG O€ EIOIKA SIAUOPPWUEVA KOAOUTIIO, KOTOOKELOOUEVO ATIO KPAUO
OAOUMIVIOU pE  ETUKAALYN OTIO  AVOAWOCIYEG MEMPPAVEC KOOUTOOUK, TIOU
Bpiokovtal TAvw otnv Tipéca (Eikdva 3-1). ETopéEvwG amo tn PNATpa eEEPXETAl
OMOYEVOTIOINUEVO CUVEXEC TIPIOHA ETIAVW GE KUAIOPEVOUC KUAIVOPOUE, TO OTIOI0

KOBETOI 0€ GUYKEKPIPEVO PAKOG YIa va 0dnynoei ata KaAouTua.

Eikéva 3-1 TMpéoa kepapdiwv (apIoTepd) Kal AETITOPEPEIEG TNG €EOO0V TWV KEPAUISICOV
aTto TNV péaa (de€id)

3.1.5 =npavon

210 ETIOPEVO Prua, Ta HOP@OTIOINUEVO GAAG LYPA TOUPRAC (POPTWVOVIOIL OE
€10IKA Bayovia yia va KateuBuvBolv ota Enpavthpla (4 o€ cuveX AsIToupyia Kal
éva €@eOPIKO). H Ttapapovr) ota Enpavinpla €voc Bayoviol @OpTWHEVOL HE
TIPOIOVTO JIOPKEL OTIO 8 €wC 24 WPEC avAAoya HE TNV TaxVTNTA Kal TO €id0oC
TIOPOywyng, €wg OTou €€EABEI OTIO €KEl pE PNdAUIV) TTOCOTNTO LYPOCIOC OTO
E0WTEPIKO TOU (KATW TOL 2%) yia va KateuBuveel oTo Poupvo.

To péoov yia TNV agaipean NG vypaaciag gival o aépac. O aépag cival katd 90%
TIPOEPXOPEVOC aTIO TO «PeKOUTIEPO» TOU POVUPVOL, TOV aveploTApa (ventilator)

TIOU XPNOIYOTIOIEITAl YO va OTtIdyel ToV BepPO 0Epa Twv Payoviwv PECH OTO

36
Institutional Repository - Library & Information Centre - University of Thessaly
10/04/2024 18:55:34 EEST - 52.91.103.49



Meptypagr) Asitovpyiog Tov avyxpovou TTAivBokepapoTtolgiov BEAK A.E.

@OUPVO. ZUPTIANPWHOTIKA KOl €QOCOV N BepuoInTa A0 TOV QOUPVO OEV
ETIOPKEL, UTIAPXOULV EIBIKEC YEVVNTPIEC TIOU TTapdyouv {e0TO Kal ENPO 0épa Kal
TOV KoteuBlvouv ota &npavtrpla. O aépag OIEPXETAl OTIO &va CGUPTIAEYUA
KABeTWVY Kal oplddvtiwv avepioTnpwy (ventilators), ta oToia KivouvTal KOTG TO
olounkn aéova Ttou &npavinpiou kol odnyolv TOV OEPa OVAPECO OTIO TO

KOTAAANAQ GToIBOYUEVA TIPOIOVTO WAOTE VA A@AIPETEL OAN TNV LYPATIa.

3.1.6 Wnowo

To YAoIpo aTov €18IKA JIOPOPPWHEVO POUPVO (EIKOVA 3-2) OTIOTEAEI iICWC TO TTIO
ONUAVTIKO OTAdIO YIO TNV TIOPAYWYN €VOC TIOIOTIKA KAAOD KEPAUIKOD TIPOIOVTOC.
To pnkKog Tou @OVPVOL OTO EpyooTdcio ¢ BEAK AE. eivalr 87 pétpa Kai
OTIOTEAEITAI ATIO Tpia TUAUOTO: TNV TIPoBEPUAvVOn, T0 YPHoIYo Kal Ty Yuen Twv
TIPOIOVTIWV £T01 WOTE aTNV £€€000 TOLG va £X0LV BepuoKpaaia TIEPIBAANOVTOC.

H diodikacia oto oUVoOAO NG Olapkei 24 wpPeC Kol 0l BEPUOKPATIEC, TIOL
OLVEXWC EAEyXOovTal OO aloBNnTApeg, ayyidouv Toug 1000°C peTaTPETIOVTOG TO

OTIAO Hiypa XWHOTOC KOl VEPOU O€ €va TIOIOTIKA GPIOTO KEPAWIKO TIPOIOV.

elkova 3-2 dolpvo¢ Ynaoipotog epyootaciov BEAK A.E. (taiviac)
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Evepyelakoi uTtoAoyiopoi

4 EvVePYEIOKOi LTTOAOYICHOI

210 KEPAAOIO OULTO TIOPOULCIAZOVTAl TO EVEPYEIOKA HEYEDN Kol OEIKTEC TIOU
a@opolv v &npavan, Tpobépuavaon, Ynoiho kal YPuén tou £T0IOU TIPOIOVTOG
o010 epyoctdoio N. & Z. TooAamdta, OAG Kol o€ GAAO OVTiOTOIXO KOl TTO

oLyXpoVva.

4.1 EKTipNon 1To00TNTOC TTApAywynq

H mapaywyr] Twv TIPOIOVIWY ETITUYXAVOTOV HPE TN AEITOLPYIO TPIWV PNXOVEV
TIAPOywyng TOUPAWV TIOU E€ixav w¢ PEYIOTN nuepnola (24 wpeg Asitoupyiac)
Tapaywyn to 20000 ToURAQ, Kal TPEIC AVTIOTOIXEC PNXAVEC VIO TO KEPAUIdI HE
MEYIOTN nNUEPNOIO TIOPAYWYH, O aUTH TNV TEPITTtwon ta 12000 Ttepdxia
KEPAMIBIWV. H dlapkng Asitoupyia tou @olpvou Hoffman og 24wpn Bdaon yia 7
NUEPEC TNV €ROOUAdA EEOTPANILE TEAEIO YPAOIPO Kal TNV PEYOAN TIOPAYWYT) TWV
KEPOMIKWVY  TIPOIOVIWY, OAAA  €iXe ¢ E€TMOKOAOLOBO Kol TNV av&nuévn

KaTavaAwan Kappouvou.

4.1.1 EKTtignon KatavaAwong KauoIung VANG ATHOPNXaVwWV

H okpifri¢ moootnta KApPouvou TIou KalyoTov €InCiwg eival aduvatov va
uTtoAoyIoTel. Qotdoo, pe ) BorBeia Tou divel o Mivakag 4-1, Tou OToiIoL Ol
TINEC 10XVOULV YIa Kavuaolyo avepoka twv 7500 Bepuidwv, pttopei va Bpebei pla
TIPOCEYYIOTIKA TIUN.

Mivakag 4-1 ZTo1xEia yia v 10X0, TO XPOVO AEITOLPYIag Kal TNV €10IKA KATAVOAWGOT Twv

otgounxavav (Mapdaptnua )

o Katavaiwon Etmola Emola
(o) (U]
Eido¢ punxavng X Kauaigyov AEITOLPYIO  KOTOVAAWGON
(Hp)
(kg/ Hp*h) (h) (ton)
Kopeapévog atuog
MoAIVOPOUIKN
. p’u f 150 1,75 4996 1311

OITTANG EKTOVWONG

MoAIVOPOUIKT

P f 75 2 8760 1314

OTTIANG EKTOVWONG
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Evepyelokoi uttoloyiopoi

To epyootdaoio BPIoKOTaV g€ dlOPKIN AEITOLPYIO OAO TO £T0C.

Qo1000, N PeydAn pnxavr twv 150 Hp amaoyoAolviav pévo yia dU0 OKTAwPO
KOONUEPIVC. ZLVUTIOAOYI{OVTOC KOl TIC OPYIEC, N €TAOI0 SIAPKEID AEITOLPYIOG
nrav Tepimouv 4996 h. Omwg deixvel o Mivokag 4-1 n PeyGAn oThopnxovi
(TtaAvdpOopIKA BITTANG EKTOVWONC) Katavalwvel Tiepimou 1,75 kg/ Hp h.

Katd ouvéTtela, n €TRola KotavaAwaon Aibavepaka ektipdtal otoug 1311 ton.
AvTioTOIXO yiO TN HIKPR pnxav twv 75 Hp, n omoio Bplokotav o€ GuveEXN
Asitoupyia (8760 h/ €1og) kKaBWC KIVOUOE INAVTA yia TNV TIOPOYWY NAEKTPIKAC
EVEPYEIOG OTIO YEVWWNTPIO, OV BEwPNOOLUE OTI N KATAVAAWGT TNG ATOV TIEPITIOU
2 kg/ Hp h mpokOTITEl 0T N EKTIMWPEVN HECN €TNOIA KATAVAAWGT QVEPXETAI
otouc 1314 ton.

H OULVOAIKN, ETIOUEVWC, KATOVAAWGN TWV OTUOUNXAVWY UTIOAOYIlETal TIEPITIOU

oToug 2625 ton/ €t1oC.

Mo va dl0oTALPWOEL N EKTIMWHEVN TIWN YIVETAI ETUTIAEOV LTIOAOYICHOC BACEL TG
TT00OTNTOC atPoU TIoU odnyeital ota Enpavtrpla Kal tou dlaypduuatog T-s
(Aldypappa 2-1) [13].

Mo va Bpebei n tapoxn Tou atpol XPnOoIPoTIoETal 0 €€NC TUTTOC:

P = maiMx(h2-h3) 4.1)

OTIou P n 10X0¢ Twv ev Asitovpyia atyopnxavwy {(150 Hp (112,5 kW) n peydin
Kol 75 Hp (56.25 kW) n pikpn)}, h2 n evBoATio oto onueio 01OV 0 aTPOG gival
&NPOg kopeapévog (2750 kJ/ kg) kat h3 n evBoArio oto onueio 6TIOL 0 ATUOC
EXEL yivel LypOC Kopeapévog (2600 kJ/ kg).

ATO ToV TOTIO TIPOKUTITEL OTI N TIAPOXH Tou OoTUoL (/1?all) yia T peydAn pnxavn
(1) eivar 0,75 kg/ s kai avtioTtoixa yia ) pikpn pnxavr (2) 0,375 kg/ s.

H Ttapayouevn Bepudtnta amd tov AEBnta ivat:

Qip =mavx{h2-h,) 4.2)

Mvwpilovtag ot m«il(1)=0,75 kg/ s, matM(2)=0,375 kg/ s, h2=2750 kJ/ kg kai

hi=500 kJ/ kg mtpokOTttel g™ (1)=1687,5 kW kot QAef(2)=844 kW.
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Evepyelakoi uTtoAoylopoi

TéNog, yia Bgpuoyovo duvapn kavaipouv (AiBavBpaka) Hk =7500 kcal/ kg 1 31.4

MJ/ kg kai BaBuo amodoong AéBnta nNR =0,7 TIPOKUTITEl ATIO TN OXEON

Mk (4.3)
nR X HK

0TI N KATAVAAWGCN KAUGIUOUL yla T PeyaAn atgounxavr sivar mk (1)=0,077 kg/ s

Kal yio ™ hikprp mK (2)=0,038 kg/ s.

Z0P@WVA PE TOUC LTTOAOYIOUOUC TIOU TIPONYNONKav n atgounxavr twv 150 Hp
Bpiokotav €Inaiwg oe Asitovpyia 4996 h, dpa katavaiwve Tepimov 1.385 ton/
10C¢.

Ol Wpeg Asitovpyiag TG MIKPAG PNXAVAG ekTidvTal Tepitov o€ 8760 h/ €tog pe
OULVETTEID TNV Katavaiwaon 1.198 ton/ £10¢.

ETtopévwe N GUVOAIKN EKTIUNGN avEPXETal aToug 2.583 ton/ £10C.

MapatnpoLpe 0Tt ol V0 TIPEG yIa TNV TTOCOTNTO KOTOVAAWGCNG KOUGIUoU (Piyua
ABAvOpaKa Kal Alyvitn) amod TIC ATHOPNXOVEC €ival TTAPATIANCIEC Kal PTIOPOUV
va BewpnBolv w¢ a&IOTIIOTEC EKTIMNOEIC. MBAVEC OTIOKAICEIC OTIO TOUC OKPIPEIC
UTTOAOYIOPOUG O@EiAovTal OTo OTI:

1) Aev dlaowlovtal akpIPr oTolxeia yia Toug AEPNTEC,

2) H xapa&n tou KUKAOU GTO JIAYPAUUO T-S €YIVE KOT EKTIUNGN QVTIOTOIXWV
KOKAWV Kal €V AVTOTIOKPIVETAI TIAPWEG GTNV TIPOYUATIKOTNTA,

3) H mocdtnta AIBAvBpaKa TIOU €I0EPXOTAV GTO BAAAPO KOUGONC YIVOTAV LE
EKTIUNON KATIOIOL €PYATN Kal OXI ME PNXavrPata TIou Ba prtopoloav va
€l0AyouV oTOBEPEC TTOCOTNTEG KABE Qopa,

4) H 1o10tTnTa TOU €I00YOPEVOL KAUCTIioL, dev ATAV TIAVTOTE OKPIRWG N idla.
Kotd ouvémela n dla@opd ¢ Bepuoyovou d0vaung OTo TapTida Of

TIoPTIda TINPEALE KAl TNV €TACIA KOTOVAAWGT] TWV ATHOUNXAVQV.
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Evepyelokoi vTtoAoyiopoi

4.1.2 EKtiynon kKatavAaAwaong Kavuolung LANG @ovupvou Hoffman

H moootta tou AIBAvBpaka TIou KalyoTav €1NCiwg OTo TIAIVOOKEPAUOTIOIEIO N.
& Z. TooAaTdta ATOV 0 €vag €K Twv 000 TIO CNPAVTIKWY TIOPAYOVTWY KOGTOUC
ylo T0 TEAIKO TIPOIOV (0 GAANOG TTaPAyOovVTaC NTav Ta €PYOTIKA Kal Ba avaAuBEi
EKTEVECTEPO OTO ETIOPEVO KEPOAOIO). H EAAEIPN OTOIXEIWV YIO TNV KATAVOAWGCN
Kauaiyou ot1o @oUpvo Hoffman, oe ouvduvoopd peE TOV TIPWTOTUTIO  Kal
TIOAUTIAOKO YIO TNV €TIOXN €KEIVN OXESIOOPA TOU AEITOVPYNCAV OVACTOATIKG
OTNV €KTiPNoN ¢ aKPIBoUE TACIOG TTOCOTNTOC TNG KAVOIUNG LANG.

Qo1600, pe T PBonbela TTOPAdOXWV TIPOEKLPOV KATIOIEC TIOAD OUCIOOTIKEC
EKTIUNOEIC.

Mo tv €000 TwV KALCOEPIWV amd TO @OUPVO XPNOILOTIOIOUVTIAY EVag
Quontpag pPE SIAUETPO QTEPWTAC 450 tum Kot Babog mrepuyiwv 400 mum. H
Kivnon} tou o@eIAdTav C€ €vav NAEKTpoKIvNTpa pdpkag Siemens Schuckert
loxvo¢ 5,15 kW (6.85 Hp), pe apiBud otpo@wv ova Aemtto 1420/ 1176 «kai
oxéon petadoong 290/ 350 mm (Adyoc¢ dlapETpwy TPoXaAlwy H/K - guontipa).
A6 tov mivaka oto Mapdptnua IV yio 1i¢ 1176 rpm kai yia 10 BEATIOTO Babuo
OTTI0000NC, TIPOKUTITEl TIWG N TIOPOXNA TOL Kavaoagpiov sival Tepimov 4324 m3/ h
N 1,2 m3/ s. MoAAamAacIadovTag ETT TNV TIUKVOTNTA TOU Kavoagpiou (Pkouo.=0,8
kg/ m3) TIPOKUTITEL OTI N TIAPOXI TWV OEPIwV TNE Kavong ntav 0,96 kg/ s.

Mo va LTTOAOYIOTEN N TTOCOTNTA TNE KOUGOIUNG LANG TIoL XPEIZOTav 0 @oLPVOC

XPNOIPOTIOIO0YE TN OXEoN:

pK={\ + AX1Q00) X TNKOUGC. (4.9)

OTIOL MK N TTOCOTNTA TWV agpiwv ¢ Kavong (0,96 kg/ s), A 0 Adyo¢ aépa TIPOCg

kavowwo (A=1,5), Imin n otoixelopeTpIkn TToooTNTa 0aépa (10,75) kar mkKaua n
TTI00OTNTA TOL AIBAvVOpaKa TIou xpeladdtav yia 10 @ovpvo Hoffman, €tol wote
va AEITOUpPYEl pe 1I00VIKEG GUVONKEC Kol OTIC ETIIBLUNTEC BepuUoKpATieC yia va
Ttapackevadovtal TIPOIGVTA BEATIOTNC TTOIOTNTOC.

Z0J@WVO e Ta TIOPATIAVW, N KOTOVOAWGT KAUGIUou OTo @olpvo ayyile ta
0,056 kg/ s n 1766 ton/ €10¢, KOBWC N @AGYa OTO QOUPVO TIAPEUEVE ACBEOTN
ylo 24 h TNV NuUEPA Kal ylo OAEC TIG NUEPEC TOL XPOVOU.
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Evepyelokoi uTtoAoyiopoi

H emaAnBevon tng IO TIAVW EKTIUNONG PTIOPEL va eTuteLXOEl pe ) Ponbela g
BePUIKNC 10XVOC TIOL ATIAITEITOl yiIo TO YHAOIWO NG NPEPNOING TTAPAYWYNAC
(20000 TtOUBAa kol 12000 kepapidia pe Pdapog ava povada 2 kg kai 3 kg
avtioTtoixa). H GUVOAIKN, AOITIOV, NUEPNOIA TTOpaywyr avepxotav ata 76000 kg.
H Bepuikn 10x0¢ uTToAOYIlETal OTIO TN OXEON

Q = MxCpxAT (4.5)

OTIouU m n pado Twv TPOIOGVIWVY ava nuépa (76000 kg/ nuépa), Cp n €dIKA
Bepudtnta (1 kJ/ kg* K) kat AT n diagopd Bepuokpaaiag Tou ToUBAOL Ao Ta

gnpavtnpia (100°C) oto @olpvo (1000°C). ATO Ta TIOPATIAVW TIPOKOTITEL OTI

(5=68400000 kJ/ nuépa 1 mepitou 790 kW.

Me tnv uTtOBeon OTI n Bepuik 10X0UC TIOL ATIAITOUVTIOV yid TO YrOIUo Twv
TIPOIOVTWY NTav povo 10 40% TNG CUVOAIKA TIAPEXOHUEVNG, EEAITIAC OTIWAEIWV
OTO E0WTEPIKO TOL POUPVOU (ATIWAEIEC OTIO TO TOIXWHOTO KOl OTIO TIC 3 OVOIKTEG
Bupideg epyaciag KaBe @opd) KABWC Kol ATIWAEIEC AOYW  HETARATIKAG
Bépuavong - PYOENG Twv SIASOXIKWY TUNHATWY TOU POUPVOL KABWCE 0 XwPOoC
KOOONG METAKIVEITAL, EKTIMOVUE TN OGUVOAIKA BEPUIKY 10XV TIOU TIOPEXOVIAV OTO
(OUPVO aTIO TNV KaON Tou KapBouvou ota 1975 kW.
H Bepuoydvog duvaun tou AIBdvBpaka sivar 7500 kcal/ kg i 31.4 MJ/ kg.
Alaipwvtag v Bgppoydvo dUvVaUn TOU KOUGIUOUL ME T GUVOAIKI OTIAITOUMEVN
nuUeProla Tocotnta (Tapadoxn TEAEI0g Kavong), TIPOKUTITEL OTI N KATAVOAAWGCN
0TO @OUPVO TIANCIALel ta 0,062 kg/ s 1) Toug 1950 ton/ €t10C.
O1 300 TIYEC TIOL LTIOAOYIOTNKAVY, PBACEl EKTIUNCEWVY, Yio TNV TIOCOTNTO TOU
Miypotog (MBavBpaka Kol Alyvitn) TIoU KATavoAwvoTav £TNaiwg 0To @olPVo Tou
TIAIVOOKEPOUOTIOIEIOL  €ival TIOPATIANCIEG KAl HUTIOPOUV va Bewpnbolv  w(
o&l0TioTeC.  KATIOIEC OTIOKAIOEIC OTIO TIC TIPOYMOTIKEG TIMEC TUBOVOV va
o@eilovtal oto OTL:
i. Aegv dlaocwlovtal akpIBr] OToIxEia yio T TIOOOTNTEG TOL
€l0AYyOUEVOU AIBAVOpAKa 1} TOU €yXWPIOL AlyviTn, Kupiwg e€aitiag
NG OTIOLCIOG TV AOYIOTIKWV BIBAiwv gkeivng NG €TTOXNG,
0. H Tmooomta ABAvBpaka TIOLU  KalydTav OTO  @OUpPvVo, Eeixe
KoBnuepva atokAioelc. H aitia gival 0 avBpwTivog Ttopayovtag,

KOBWC ULTINPXE €vag €PYATNG O OTI0I0G EUTIEIPIKA  EIOT)YOYE
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Evepyelokoi uttoloyiopoi

Kaoolun OAn @ote va dlatnpei {wnpod 10 XpwHa NG QAOYOC
(EUTTEIPIKA  OTITIKA)  TIUPOMETPIa  EAAEIPEl  opydvwy  OKpIBOLC
HETPNONG).

0.  H TIO10TNTa TOU €I00YOUEVOL KAUGIUoL, dEV NTaV TIAVTIOTE AKPIBWC
n idla. Kotd cuvémela, n diagopd g Bgppoydvou d0vaung amo
TIopTida o€ TapTida eTnNEEAde KAl TNV €TOI0 KATAVOAWGT TOU

@oupvou Hoffman.

4.1.3 H OUVOAIKN] KOTOVAAWGT KAULGIKOL OTO €PYOCTACIO

O Mivokag 4-2 TTopaBETEl TIC EKTINWPEVEG TIMEG YIO TNV TTOGOTNTA KAUGCIUNG VANG
TIOUL ATIAITOVVTAV £TNCIWG OTO €pY0CTdalo. Ol TIPEG Eival LTIOAOYIOUEVEC YA TV
Tepiodo 1925 - 1960, TpotoU OnAAdH €pBeEl TO NAEKIPIKO pPeLPO  OTO
TIAIVOOKEPOUOTIOIEID.

Qao1600, otnv TEPiodo 1960 - 1977 or oAAAYEC NTOV CNUAVTIKEG HUOVO yida TNV
TIEPITITWON TWV OTHOPNXOVWV. ‘ETOPE N ASITOLPYIa TWV HIKPWVY, HPE ETUPAVEIN
AEBNTa 32 T2, VW N PEYAAN HNXavr PMETOOKEVAOTNKE WOTE VA KAiEl TIAEOV ¢

KaUo1Uo 10 Bapu TetpEAaio (Halour).

Mivakag 4-2 KotavaAwan AIBavepaka OTIC OTHOPNXAVEG Kal aTo @oUpvo Hoffman

KatavaAwaon ATHOUNXAVWV
MeyaAn (150 Hp)  MIKPEC (75 Hp) >0UVOAO
Bdoel Ttivaka e otoixeia
1311 ton/€to( 1314 ton/ €10( 2625 ton/ é1o¢g
KOTOVOAWGCEWVY ATUOUNXAVOV [29]

Bdaoel dloypappatog T - s 1385 ton/ €to¢ 1198 ton/ £€10¢ 2583 ton/ £€10¢

KatavaAwon Povpvou Hoffman

Bagoel dloToung Karmvodoxou 1766 ton/ €10¢

Bdaoel amaito0pevng BepUIKNC 10XV yia T0 YAOIUO
1950 ton/ 1o
20000 toURAWV Kal 12000 KePAUISILV NUEPNTIWG
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Evepyelokoi uTtoAoyliopoi

4.2 ATUOPNXOVEG — ATHOAEPBNTEG

Eikéva 4-1 Mnxavootaaio cuykpotiuatog N. & Z. Toohamdta

270 XWPO Tou pnxavootogiov (Eikova 4-1) uTtdpxXouv GUVOAIKA 3 OTUOUNXAVEG
KOoTaokeung “Thomas Sauteno” Belyiouv (1922): 1 peydAn (AEBNTOC ETQAVEIQC
57 m2) kai 2 pIkpOTEPEC (AEPNTEC emipavelag 32 m2). Ot pnxavég eival ToTou
Locomobile (mou onuaivel  unxavnuo  GUVOPHOAOYNPEVO  TIANPWC  OTO
EPYOOCTACIO KOl WG €K TOUTOU EVUKOAO PETAKIVOUUEVO — mobile) Kal armoteAovvTal
OTIO0  KUAIVOPIKG AEPNTa OEPIOOUVAWTO ZKWTIKOU [14] T0Tou pe opidovtia
otgounxavy Tdvw otn paxn Tov. O AEBNTEC AsitoupyoloOv HE EI0AYWYN
AB&vBpaka otn Bupida slocaywyng (Eikdva 4-2), tou ortoiov n Ttpopnoeia
YIVOTOV KUPIwG OTI0 TO Alpavi Tou BoAou, evw petd 1o 1960 Asitoupyolae Povo
0 PeYAAOC AEBNTOC YO TIOPAYWYT] OTPOU, O OTIOIOC METAOKEUACTNKE WOTE va
Kaiel Bapu TeTpéAalo (UadouT) yia TNV TTapaywyr] atuol XaunAng Ttieang PEXP!
0,5 bar. To cvomua aCEAAEIOG OE LTIEPTTIEGN ATAV TIAEOV €va OVOIKTO TIPOC
NV OTHOC@AIPO LTIEPUYPWHEVO dOXEID BIOOTOAAC. O ATUOAEPNTEC TTapryayav
oTuo Tieong 8 bar, o omoiog Tpo@odotoloE TIC atyounxaveg (057 mm yia TIC

HIKPEC, 078 mm yia T PEYAAN).
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Evepyelokoi uTtoAoyliopoi

Eikdva 4-2 Qupida sloaywyng AIBavopoka

4.2.1 MiKpoi AéBNTeC

O atpocg armo T¢ dV0o e&atpioelg TN OTUOUNXOVNC KABE UIKpoU AEBNTa, O€ Ttieon
mepimov 1.5 bar, odnyeital pe KATGAANAO GUAAEKTN O OWAvVa 088 mm, Kal
aTtd €Kel oTOV KUPIO aywyo otyol 0125 mm. e veOTEPEC ETIOXEC, OTIOTE TEONKE
EKTOC AEITOLPYIOG N ATUOUNXOVH, €YIVE KOTOAANAN HETAOKELN HE TOTIOBETNGN
HEIWTNPa oTnV £€€000 TwV 8 bar, omdte Kal TAAI N Ttieon vmoPiBalotav ota 1.5-

2 bar ka1 0dnyeito oTov KUPIo aywyod Twv 0125 mm.

4.2.2 Meydlog Aefntag

Edw d¢ owdetal n apxikf 0dsuvon Tou {wvtavol atpol. O atuog bYnAng Ttieon
odnysital e aywyo 078 mm OTO PEIWTAPO KOl OTIO EKEI GTOV KUPIO AYWYO TWV
0125 mm. Onw¢ TpoavaPepOnke, 0 PeyAAog AEBnTag ATav Kal 0 JovoC o€
Xpron PeTa 10 1960 yia Vv Topoywyr] atyol Kal TNV TTpowelnon tou otd
TIoAQI0 Enpavrpla.

4.2.3 Zovoyn AeBntwv

H Aesitoupyia Tou epyoctaciov PBaocllOtav o€ pio CEIPA OTIO unxavhuata, 1o
oTtoia Tt ponRABav KUPIwC aTto 10 eEWTEPIKO [28]. e aUTA CLYKATAAEYOVTAL KOl Ol
TIPOOVAPEPBEVTEC AEBNTEC TWV OTIOIWV N KOTOOKELACTPIO ETAIPEIa €ixe WC Edpa
10 BéAyio. O1 umtoAoyIoWOI yia TNV TTOCOTNTA BgpudTNTOC TIOU Ttopryayov o
yivouv o€ €TIOPEVO KEPAAOIO, WOTOCO TA XOPAKTINPIOTIKA TOUC QVO@EPOVTAI

OTOV TIIVOKO TTOU OKOAOUBEI.
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Evepyelokoi uTtohoyiopoi

Nivakag 4-3 Ztoixeia Aefritwv MAIVBokepaPOoTIOIEiOUL

Mikpoi MeydaAog
Mdapkag Thomas Sauteno Thomas Sauteno
Xwpa TIpoEAELONG BéAyio BéAyio
Moootnta (tux) 2 1
Emugaveia AéBnta (m*) 32 57
Alaotaoelg (M*Y*) (mm) 3860*1250*1400 4500*1700*1800
KOplog aywyog atyoL (mm) 125 125
Micon Aeitovpyiag (bar) 6 6

4.3 Mapaywyr) Mnxavikng - HAekTpIkng Evépyelag

270 OpPXIKO €PYOOTACIO YIVOTOV OULYXPOVWE TIOPOYwWYr OTWMOU Kal Kivnong
(oupmtopaywyn), dedopévou OTI TO EPYOCTACIO TIOPHYAYE OUTOOUVOUO KOl TOV

NAEKTPIOUO TOU PE U0 YEVVITPIEC OUVEXOUC pevpaTOC (€IKOva 4-3)

€lKOva 4-3 ['evvnTpia ouvexoLg PEVUOTOC

TIOU KIvOUVTaV aTto TIC EPBOAOPOPEC ATUOUNXOAVEC Ol OTIOIEC UETETPETIOV TNV
TIOAIVOPOUIK)  Kivnon Twv €UPOAWV C€ TIEPICTPOPIK HECW HPNXAVIOUWY
OlWaTHPA -OTPOPAAOU (EIKOVa 4-4).
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Evepyelokoi uTtoAoylopoi

€IKOVA 4-4 ZOOTNUO SIWCTAPA-OTPOPAAOL

ApydTEPO TO EPYOOTACIO ayOpade NAEKTPIOUO OTIO TN AEH, OTtOTE 01 yevwnTpIES

ouvexoUg PELPOTOC AEITOLPYOVCAV PHOVO OE EKTOKTN OVAYKN.
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Evepyelokoi uttoloyiopoi

4.4 BaOoIKOi UTTOAOYIOMOI @oVpvou Hoffman

210 ZXNua 4-1 ette€nyeital n Asitoupyio Tou @ovpvou ce gRdopadiaia Bdon. Ze
oedopévn oTiyun n @Adya Ynoiyoto¢ sonaletal ge d00 - TPEIC OTOEC NG
Kapivou, Tpo@odotolpevn pe KaUoluo (piypa AIBAavepaka Kal Atyvitn) aito tg 16
OVTIOTOIXEC OTIEC TNG OpoPNC. H @Adya euttodiletal va TIpowdnOei oe eMOUEVO
Olopépiopa, pE  XApPTIVO  TIETACHATO  TIOU  OIOKOTITOUV TNV KUKAO@OpIia
KOUOOEPIWY TIPOC TO YEITOVIKO, KOTG TNV OVTIOTPOQN WPOAOYIAK @opd,
olapépiopa. ‘ETol n pop Tou Qfépa yla TNV Kavon yivetal pECw  TWV
SlaUEPIOUATWY epyaaiag (2 1 3 KABe @opd, avTSIAUETPIKA e Ta dlapeEpiouata
mM¢ QAGyag), OTou ol epydteg otolBddouv Ta £TOlUO yio YPHOIPo TIpoiovia,
avTikaBiotwvtag ta Adn Ynuéva kai YuxBévta mpoidvia. O agpag autog,
00NYOUHEVOC OE QVTIOTPOPN WPOAOYIOKA QOPa TIPOC TNV GAdya (Ttou PBpioketal
OTO OVTIOIOUETPIKG ONUEIo), dIEPXETAl SIOSOXIKA aTIO GAAEC TTOPTIOEC YNUEVWV
TIPOIOVIWY, TwV OTIoiwV N Bepuokpaacia sival Babuiaio LPNAOTEPN, APOD £XOLV
mapapeivel yia Poén daotnua amo 0 éwg 3.5 nuépeg avrtiotoixa. 'Etol
ETUTUYXAVETal BoBuiaia avénon g Bepuokpaaiog kal &npavon Tou agpa
Kadong, WOTE VO KOTOANYEl OTNV TIEPIOXN NG QAOYOC Ot BEATIOTEC OUVONKEQ
Bepuokpaaiag kol vypaaiac.

Ta kavoagpla 0dnyouvtal TIPOC TNV KapIvada, dlEpXOueva amo tn Bupida oto
OATIEDO TOU POUPVOUL CTO XOUNAO KTIOTO €0WTEPIKO aywyo. O EAKLOMOC eival
KUPIWC TeEXVNTOC (QuONTPOC OTO TIAVW MEPOC TOU (POUPVOU, CF KEVIPIKO
onueio), AO0yw TOL aveTaPKoUC UYoug TNG KaTvodoxou. Ta Kavoagpla
Puxovtal péoa otn otod, Tpocdidovtag &va PEPOC TNG EVOOATIOG TOug OTa
TOIXWHOTO TOL POVUPVOU.

H moapaywynp Tou @oUpvou og €vav TIANPN KOKAO Asitoupyiag dlapkelag !
gBoopAdaC (Eava@opd TG AOYAC OTO apXIKO onueio), ntav 140.000 touRAa
(2 kg pala 10 KaBeva) kal 84.000 kepapidla (3 kg 10 KaBEva).

H Bepuokpaacia Ynaoipyatog Atav dvw twv 900°C, Kal o€ Kapia TEPITTwan Ogv
Empere va &emepdoel toug 1050°C (Beppokpacia vaioTtoinong (téng) tou
UAIKOU). ETopévwg, PAcel TG KATAOKELNG TOU @OUPVOL Kal NG dIATOENG TwWV
TIPOC YNOIPOo TIPOIOVTWY, 0l CUVOAIKA 16 €0TiEC PAOYAC ETIPETIE VA «YAEIPOLV»

OAQ TO TIPOIOVTO OUOIOPOPPO.
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Evepyelokoi uTtoAoylopoi

H texvoyvwaia yla TNV KOTOOKEUN TOu @oUPVOL TIPONABE attd 10 BéAyio. Ol
IB101TEPOTNTEG TOU NTOV APKETEC, (UETAdOON MECW OTOWV Bepuol agpa oTa
Enpavtnpla, OTaywyrn KOUCOEPIWV OTI0 KEVIPIKN KOTIVOdOXO K.o.) kal 6Oa
TIEPIYPAPOUV OVOAUTIKOTEPO TIAPAKATW.

O Mivakag 4-4 TeplypA@el Ta XOPAKTNPIOTIKA AEITOLPYIOC TOU.

Mivakag 4-4 XoapoktnploTikd aTtoixeio Asitouvpyiag @ovpvou Hoffman

Al00TACEIG "YWog (i) 2,5
Mnkog (Tt1) 51
MAdtog(m) 4.5
XwpnTKOTNTA  KEPAUIDILV Wnuéva (Tux) 12000
o€ €va KOKAO Agltoupyiag Mpog Ynaoiyo (Tux) 72000
XwpntKotnta T0URAWV CE Wnuéva (tpx) 20000
€va KUKAO Agrtoupyiag Mpog Ynaotpo (tux) 120000
OepUOKPOTiEC Wnaipatog (°C) 900
Max (°C) 1000
Kavaipo OpUKTO piypa AIBavBpakag Kal Atyvitng
KOKAOC Aertoupyiog Huépeg 7
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Evepyelakoi uttohoyiopoi

4.5 YTIOAOYIOMOI TTOAQIWV ENpavinpiwv

45.1 Atuoc

O KUpPIOG OTHOYWYOC TwVv 0125 mm, oUVOAIKOU WRKOLG TiEPiTtou 25 I, odnyei
oV 0OTpo ota ToAald  gnpaviipla. e KABe dlapéplopa  Enpavinpiwv,
olakAadiletal og V0 GAANOLC aywYyoUC, Ol OTIoI0l JIOTPEXOLV TO JIOUEPIOUD OF
MAKOG 21 m oKPIBWC KATW amd 10 ETMESO TOL dOTEdOL. KABE aywyog @Epel
TITEPLYIa TEAIKAG dlapETpou 170 mm, pe améotacn PeTaéd autwv (pitch) 1 in
(25.4 mm). ZT0 GKPO AUTWV CUVOEETAlI 0 OYWYOC GUUTIUKVWUOTOC, 046mm pe
TOV OTIOI0 TO CUPTIUKVWUO ETIOTPEPEL 0T de€apEV] vEPOU TPOPOSOTNONCE TOL
AEBNTO W Bepud vepd. ATIO T de€apevh) aUTA yIVOTOV AVIANCHN VEPOD UE
OTHUOKIVNTEC SIdLMEC AVTAIEG Kal KOTABAIYN TOL GTO AERNTO.

O Nivakag 4-5 Tapouciddel ToV LTIOAOYICPO TNG METAdIOOUEVNG OUVOAIKAG
BepuoTNTag amd KAEBe BPOyxo TIOL OTIAPTICETOI OTIO JITIAG AywyO HE TITEPUYIA
[15] [16] pe Bdon Tig oxEoelg (4.6) kai (4.7):

Mivakag 4-5 ZuVOAIKN PETadIdOUEVN BEPUOTNTA OTIO KABE BPOyXO

. ’ ) ) AlGpETPOG AlGpETPOG
) ATtootoon Mioo Ttaxog Oeppokpacia Oepuokpacia ) i
TMHMA Mrkog . i ., . TWARVa GWARva
Titepuyiwv () TTepuyicv (M) otyov (K)  xwpou (K)
€EWTEPIKN (T)  €0WTEPIKN (TT1)

=npavtApla 21 0.0254 0.0054 393 323 0.17 0.09
=npavtApla 21 0.0254 0.0054 393 323 0.17 0.09
. ) Metadidopevn Metad1d6pevn Metad1d6pevn
ZUVTEAEOTNG Babuog )
i i Beppotnta BepuotnTa OUVOAIKK) BeppdTNTa
ouvaywyng (W/m2K) anodoong i i
TITEPLYiY (W) OWANVWOEWV (W) (W)
15 4906.56 4906.56
15 0.6 17009.40 17009.40
21915.96

210 oUVOAO TOUG ol Bpoyxol Atav 51 (amd 2 ota 17 Enpavtrpia Twv ToURAWV
Kal amo 1 ota 17 Enpavtrpla KEPAUIdIV) PE SITIAO aywyO, KOTA CULVETIEIQ OTO

TroAaid Enpaviipla vmipxav 102 aywyoi pe replyia.
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Evepyelokoi uTtoAoyiopoi

H OUVOAIKN) HETAdIOOPEVN BePUOTNTA OTO TIOAQIO ENPOVINPIO ATIO TOV ATHO
avepxotav ota 2235 kW (102 aywyoi* 21916 W).

00w\ = I ><XAT (4.6)

o™?, XAT (4.7)

4.5.2 Aépac aro govpvo Hoffman

O €0WTEPIKOC OYywyOC avaKINong Beppol aépa Tou dlaTPEXEl, OaTO TNV
E0WTEPIKI) TIEPIPETPO OTO TTAVW WEPOC, TO @oLpvo Hoffman, €xel diauetpo 0700
mm Kal OEXETAI PECW KATAANAWY KIVNTWV CGUAAEKTWV, QEPA OTIO CUYKEKPIUEVO
KABe @opd TUAUO TNG opo®NG Tou @olpvou (16 (4x4) otouia 0200mm KAbe
@opa odnyoLvtal MPECW TWV 4 KIVNTWV OCUAAEKTQV aTIO Adpapiva, GTo
OVTIOTOIX0 GTOHIO 0420 MM TOU ECWTEPIKOU TIEPIPMETPIKOV aywyol avaKTnonc).

21N pio TIAEUPA TOU E0WTEPIKOU aywyoUl OVAKINoNG, CGLVOEeTal N €€000C TOu,
OlopETpoU 01000 mm, TIov 0dnyei o€ LONTAPA HE JIAUETPO PTEPWTAG 1000
mm Kol TIAGTOC Titepuyicwy 800 mm. O @uonTAPAC KIVEITAI OTIO NAEKTPOKIVNTHPO
papkag Siemens  Schuckert (Eikova 4-5)  (evoAAoKTIKG ammo  H/K
EVOANOOOOUEVOL 1) cuvexoUlC pevpatog), loxvog 7.5 Hp, aplBud otpopwv
945/567 rpm Kal oxéon petadoaonc 240/400 mm (AOyog SIAUETPWY TPOXAAIWY
H/K - puontipa).

Eikdva 4-5 HAektpokivntipag Siemens Schuckert
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Evepyelokoi uTtoAoyiopoi

4.5.3 YToAoylopoi BepUIKAC 1Io0XVOCG TTOL AVOKTATAl OTTO TO POUPVO

Hoffman

453.1 YTOAOYIOPOG TITWONG TUEONC TOUL  OIKTUOU  CWANVWOEWV
(POUPVOUL - TIOAQIWV ENPavInpiwv

Onw¢ TIPoaVAPEPONKE, 0 KIVNTAPOE TIOU XPNOIUOTIOIETAl Y TNV AVAKTINGN TOU

0épa OTI6 TO @OUPVO CUUPWVA HE TIC TIPOSIOYPAPEC TOU AEITOUPYEI OTABEPA

otig 945 1pm Kat n 1oxX0¢ Tou ival 7,5 Hp. Ot €Tt TOTIOL PETPHOEI TOCO YIa TNV

TPOXOAIO TOL KIVNTAPO, OCO Kal ylo auth NG QTEPWTNC €de1€av OTI Ol SIGUETPOI

ToUC €ival 240 kat 400 TuT AVTIOTOIXA.

ATIO Ta TTAPOATIAVL TIPOKUTITEL OTI:

N2 A, (48)

oTou AT {=1,2 0l OTPOPEC TWV TPOXAAIWV
ETtopévwg TIPOKUTITEL OTI N PTEPWTH] TIEPICTPEPETAI PE 567 OTPOPEC AVA AETITO.
Metpwvtag m OIAPETPO NG €lcaywyng o 1 m (clO00) 0dnyolPACTE OTIO TO
Sldypappa NG Trwong mieong (Mapdptnua 1) otov Tivaka TIou Bpioketal aTo
Moapaptnua Il yia v TTopoxn Tou aépa o€ TINEG PETAEL 26000 m3/h kat 29172
ma3/h.
To OLVOAIKO PrKOg Tou OIKTUOL avappoOPnang ival mepimou 60 . Ta 40 amod
OUTa Ppiokovial TNV €0WTEPIKA SIAPETPO TOU QOUPVOL OTIOU UTIAPXOULV dUO
ogpaywyoi 0700 twv 20 T €KOOTOC, Ol OTIOI0I 0JEVOLV TIPOC TO PULONTHPA.
ErumpooBeta 10 1 aywyoi pe OIOQOPETIKEC LOPAVAIKEG SIAPETPOUC KUPIWG
oTnNV €i00d0 TOU BIKTUOUL Kl OTA ETIPEPOLG eEapTAUATA (TOQ, YWVieg, SlaxUTEC),
Kal eTumAéov Mo 10 m aywyol0 01000 omté 1OV QVEHICTAPO €W TO
Enpavtipla, anod m S1adpour] TIou 0dnyeital Kol 0 BEpUOC agpag.
YTmoBétoupe Bdoel Tou Ttapaptipatog Il 6t n tapoxn €ivar 26000 T/ h n 7,2
T3/ s.
ATIO 10 SIAypapUa TNG TITWONG THEONC 0 KUKAIKOUG aywyoug (Zxnua 8-1) yia
Ttapoxr 7200 lit/ s (7,2 3/ s) kai aywyoug pe datopég 0200, 0420, 0700 &
01000 mpokuTtel 0 [MMivokag 4-6 yla TIC OULVOAIKEC ATIWAEIEC OTO OIKTUO

OWANVWOEWV amod 10 @oupvo Hofirnan €wg ta maAaid Enpavtnpia [17],
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Evepyelokoi uTtoAoyiopoi

4.5.3.2 Ogpuog aEPAC - OEPUIKOI UTTOAOYIOPOI AVAKTNONG

EKTtO¢ amo tnv Toootnta BepudInTOC TIOU TIPOEPXOTAV aTd TOV aTPO OTd
TTaAaIO ENPavTAPIa, CNUAVTIK ATAV N TTOoOTNTA TIOL TIPOCEDIdE Kal 0 BEPUOC
0€pag Tou @oupvou pe TN Bonbela evog guaontpa. Zta 34 Enpavtrpla ToVRAWV
KOl KEPAMIBIWV N BePUOTNTA POoIPAlOTaV I0OTIOC YIO VO ETTITUYXAVETAL XPOVIKA
oTaBePr TIAPAYWYN OTIOENPOPEVWV TIPOIOVTWVY.

H Oepuokpaacia €100d0u TOU 0€Pa, OTIO TO @QOUPVO OTOV ECWTEPIKO AYWYO
avAKTNOoNG TIoL BPICKOTAV OTO TIAVW PEPOCG TOU POUPVOU, LTTOAOYI(ETOI OTOUC
120°C.

To yeyovog, OTl OT0 EC0WTEPIKO Twv &npavinpiwv OoUAEvaV epydATEC ME TO
TIOAAETOPOPO  OXAUOTO, ETUREBAIOVEL TNV LTIOBEON TIWC N Bepuokpaaia
TtAnagiale toug 50°C. AuTOC¢ GAAWOTE €ival Kal 0 AOYyog TIoU N ENpavarn, eAAEiPEl
avdadevong, SIOPKOVOE TIEPITIOL 7 NUEPEC O€ avTiBeon pE onuePIVA Enpavinpla
OTIOL Ol LYNAOTEPEC OEPUOKPATIEC KOl 01 VEEC MEBOBOI PEIVOLV TO XPOVO
&npavaong pexpl kai ota 40 Astrta [10] [18],

Mo va LTIOAOYIOTEI N TIOCOTNTA BEPUOTNTAC TIOU HETOPEPETAL ATIO TO POUPVO

Hoffman ota oAaio Enpavinpia, xpnoluoroleital n e&icwaon (4.9)

Q =Vx p~xCp x AT (4.9
yla OYKOMETPIKN Ttapoxn agépa V=7,2 m3/ s (Tapdypagog 4.5.3.1), Ttukvotnta
p=0,88 kg/ T3 (otoug 120°C [19]) kau €101k BepuotnTa aépa Cp=1 kJ/ kg K.

H BepuIkA 10X0C TIOU 0dnyeital amod 10 PovPVo oTa ENPavInpla gival ion e:

Q=7,2 m3y/ s 0.83 kg/ m3 IkJ/ kg K (120-50) K=443 kW.
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Evepyelokoi uTtoloylopoi

4.6 YTIOAOYIOMOI VEWV Enpavinpiwv

210 véa Enpavtipla  (KEPOMISIWV), TIOU KOTAOKELACTNKAV METG 10 1960 0
BepUOC aEPOC TIPOEPXOTAV OTIO VOV OEPOAEBNTA O OTIOIOG BPICKOTOV OF HIKPN
artéotoon améd autd. To KalOIPo TIou XPNOoIPoTIolovaE ATav 10 Bapl TIETPEAAIO
KOl 0 agpag €loepXoOtav pe T Ponbela evog OVEUIOTPO Kol €VOC KIVNTAPO HE
OVOPOOTIKA TaxVTNTa 1450 OTPO@EC ava AETITO OTIO OTIOU UTIOAOYilgTal 0Tl ol
OTPOWEC TNC PTEPWTNC €ival 967 rpm, KOBWC o1 SIAPETPOI TwV TPOXOAIWV Eival
160 kai 240 mm avtioToIxa.

OewPWVTAC WC OYKO €AEYXOUL TOV EVOAANAKTIN BeppotnTag (agpa) 1oXVEL OTl N
evBoATtia oL aépa Tov eloépxetal (hin) TIpooTIBEPEVN OTNV EVEPYEID TTOU

TIPOEPXETON OTIO TO Kavaiyo (Qin) 1oo0Tal pe TNV evBaATtia (hout) TTov €&€pxeTail
(Zxnua 4-2).

Zxnua 4-2 loodlylo evEPYEIOG YO TOV OEPO TOU GEPOAEBNTA

‘ETO1 10YKVEL:
K+ =Ku, (4.10)

OTIO OTIOVL TIPOKUTITE

niAiIrX CpxTin + nx nikavox Hnet = mAirX Cp x Toul (4.11)

Kal TéAoC,

_ nxnikavox Hmet

AT (4.12)

mAirXCp
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Evepyelakoi uttohoyiopoi

@ewpoLpe 0T 0 Babudg amodoong n (mov oxetideTal pe v amédoon g

Kadong Kal t peTadoaon BepudtnTag otov aépa) eival Tepimou 0.8, n Tapoxn

TOU Kouaipou eivar Tkwo=70 kg/ h oe mo péon TR ot oxéon HE TG
TIpodlaypa@EC Tou Kataokevaotr (25-95 kg/ h) kai n Bgppoyodvog duvaun Tou
Tietperaiov (Hmer) eivar 10000 kcal/ kg. Emiong, n mukvotnta 1oL agpa I600Tal

pue 1,2 kg/ m3, n mopoxn tou 40000 td/ h (TIPOKUTITEI ATIO TOV TIVOKO OTO

Nopdptnua Il yia 967rpm) (mAir=pxV) Kal TEAOG yvwpilovtag OT n
Beppoxwpntikomta eivor Cp=0,24 kcal/ kg* °C, TpoKUTITEl OTl N ETUTIAEOV
BepuoKkpaacia ata véa ENPavtrpia TV KEPAPIdIWV gival Tepimou 49°C.
Emopévwg n TeEAIK) BEpUOKPOCIa TIOL TIPETIEL VA €XEl O AEPAC OTO E0WTEPIKO
TWV VEWV Enpavinpiwv gival 67°C (49 amd tov agpoAéfBnta kai 18 amd v non
uTtdpxovoa Bepuokpaacia TIEPIBAANOVTOC).

Mo Tov LTIOAOYICUO NG BEPUIKAG 10XVOC OTa VEQ ENPAVTHPI0 XPNOIUOTIOIOVUE
Vv e€iowan (4.9). Apa €XOULE:

Q=11.11 m3/ s 1.029 kg/ m3! kJ/ kg K (67-18) K=560 kW

4.7 Zovoyn Enpavinpiwv

Mo v TEeplypa@n Twv &npavinpiwv Kol Ty KOAUTEPN KOTavonon 1ng

Agitoupyiag toug dnuiovpyndnke o Mivakag 4-7.

Mivakag 4-7 Z1oixeia Enpavinpiwv

MoAald Enpavtrpla Néa Enpavtpia
Ap1BuoG 34 6
Alaotdaoeig MxMxY (m) 21.5x1,75x(3-4) 13.95x6.5x4
ATt00100EVN BepudTNTa (2235+433)= 2668 243
(kw) (ATpOG+ Beppdg agpac)

Meploxn amodoang ) ) )
ATUOUNXOVEG Kal @oLPVOC AgpOAEPRNTAG

BepuoTnNTag
Xpovog &npavang (Huépec) 7 2-3
Avadeuan agpa oxXl NAI
O¢epuokpaaia xwpou (°C) 50 67
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KateuBuvoelg BeATioTommoinang

5 KatevBuvoelg BeAtiotortoinong

2T0 TIPONYOUMPEVO KEPAAOIO TIAPOUCIACTNKOAV TO KOPIO XAPOKTINPIOTIKA TOU
oxedlaopol, amd Oepuiky  Amoyn, TN¢ dladikogoiog TapOaywyrg OTo
TIPOTIOAEUIKO EPYOCTACIO.

H oUykpion pe ta avrtiotoixa dedopéva yia éva cUyXpovo €PYOoOTACIo, TIOU
TIOPOULCIACTNKAV OTO KEQOAQIO 3, Ocixvel 0Tl 0l BEATIWOEIC OTO KOUMPATI NG
OUTOPOTOTIOINCNG TNG AEITOLPYIOC TIOL EAAXIOTOTIOIEL TO EPYOTIKO KOOTOG, €ival
OUYKPITIKA TIEPICOOTEPEC OTIO TIC OVTIOTOIXEC PBEATIWOEI OTO KOUUATI TOU
BepuikoL oxedlaopol [20], Evdexouévwg autd va OQEIAeTal OtV TIPOoCTIdbEI
€€AVTANONCG TWV TIEPIBWPIWY EVTATIKOTIOINONG TNG TIAPOYWYNRG, O CUVONKEC
OXETIKA XAUNAOL €VEPYEIOKOU KOOTOUG, OAG 0Aoéva au&avOueEVOL KOOTOUC

epyaaciac.

5.1 AVAAUON CUVTEAECTWV KOOTOUG TEAIKOU TIPOIOVTOCG
Ta Booika otoixeia TTou KaBopilouv 10 KOCTOG TIAPAYWYNE TWV TIPOIOVIWY
eivat:

e H evépyeia (kappBouvo),

e Ta epyatikd (U10Boi — ac@AAION - TIAPOXEC TIPOCWTIIKOD),

e O1 IpWTEC LAEC (€E0PLEN - PETOQPOPA OPYIAOXWHATOC),

e H ouvtnpnaon Kal ol ETIICKEVEG TWV UNXAVNHATWVY Kal

e O1 amooBéaelg Tov €EOTTAICUOU Kal TwV KTIPIwWV.

Z0JQWVa  pPE  TO ETTIONUO  OTOIXEI  €PELVNTIKWV  TIPOYPOUUATWY  TIOU
xpnuatodotovvtal amnod my E.E. [21] [22] , évag p€cog 0pog! TNG avaAoyiog Tou
KOOTOUC TIOPAYWYNC TWV TIAIVOOKEPAUOTIOIEIWY ATIOTUTIWVETAI 0TO Aldypapua
5-1.

I O1 petproelg EAafav xWpa Kupiwg e EvpwTaikad Kpdtn Pe TN PEYAADTEPN TIAPAYWYN TETOIOU

gidoug TpoidvTwy OTwC eival n ItaAia, n FaAlia kot n loTavia
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KateuBovaoeig BeAtiotomoinang

Epyartikd oyt
ox0G
oo 7
Noima )
13% 2uvtnpnon
8%
IpQTEC
Kalaoluo UAEC

Aldypappa 5-1 Avaloyia KOGTOUC Ttapaywyng TIPOIOVIWY TIAIVOOKEPAUOTIOIEIWY aTNV
E.E.

Eival co@éC Tw¢ 10 PEYOAUTEPO TIOOOCTO TNG TEAIKAG TIUNAC TIWANCNC TOU
TIPOIOVTOC, €iTE OUTO €ival TO TOUPRAO E€iTE TO KEPAWIOI, OQEIAETOI OTNV EVEPYEIN
TIOU KOTOVOAWVETAlI KOTO TNV TIOPAywyr] TOU KOl OTO €PYOTIKO KOOTOC TIOU
artaitei auty. Auto emIBEPAIOVETAl KOl OTIO TIC EKTIPNAOEIC TwV LTTELOLVWV
MNXOVIKWV 0€ oLYXPOvVO €PYOCTACIa TNG KOTNyopioag autrg, OTIoU Ta PeyEdn
TIOU QVTIOTOIXOUV OTNV KATavAAwaon evépyelag (KaloIPo Kal 1oX0C) Kal oTo
KOOTOC TOU €pyatikol OuVaUIKOU, €TTIBOpUVOLY TIEPIOCOTEPO TO KOOTOC
Tapaywyng [23],

Ol EKTINACEIC TIOU ATIOTUTIWONKOV € SlaypAPUOTO aVOQEPOVTAL OE GLUYXPOVA
EPYOOTACIO KOl ETIOPEVWC OevV EKPPAOLV ATIOAUTO TNV KOTAOTAGCN OTO
gpyootdoio N. & Z. ToaAamata. H éAAeiPn twv AoyioTikwv BiBAiwv Tou Tipwnv
TIAlVBOKepapOTIOIEioL OTaV aUTO PPICKOTOV C€ AsIToupyia, OULOKOAEVEl OF
MEYAAO BaBud Tnv armotiynon tng doung Tou KOOTOUC TOCO Tn¢ Ttapaywyng,
000 Kal TNG TTWANCNE TWV KEPAUIOIWV Kol TwWV TOURAWV. ZTn GLVEXEID Ba yivel
gla TIPOCTIABEID EKTIUNONG TNG OXETIKNC BapuInTag g KABE GuVIOTWCAC TOU
KOOTOUC, TIPOCOpPHOOUEVN BEBalo kol OTO OTOIXEi TIOUL UTIAPXOLV ATIO TO

olyxpova avtioTolxa epyoatdacia [24] [25],
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5.2 EKTiunon KOoTOoug TIOPAYyWYNG TEAIKOU TIPOIOVTIOG OTO

TIAlVOokepapoTtolgio N. & . TooAartata

Mo TNV €KTiunon tou KOOTOUC TOu TEAIKOU TIPOIOVTOG Ba yivel avaywyr) ota

ONUEPIVA KOOTOAOYIO, OEAOUEVOU OTI:

1) H okpIng eKtipnon Tou KOOoToug &e@elyel OTIO TA Opla TNG TIAPOVCAC
epyaaiag,
2) To epyootdolo AEIToLPYNoE OE TIEPIODO HEYAAWV QVAKOATOTAEEWY OTNV

EMNVIKA Kol TIOyKOOUIa OlKovopia (1925-1977).

Mo 10 Adyo autd, GAwate, dev avaldntriOnkav OIKOVOUIKA OTOIXEIO yio TOU(
O1G(POPOLE CUVTEAECTEG KOOTOUC TNC €KACTOTE €TIOXNG. Mio Xprolun €Ktipnon
MTIOPED VO yivel €€eTAOVTAC TOV ETTIMEPIOCPO TOU KOOTOUC TOU TEAIKOU TIPOIOVTOC
hHe PBdaon onuEPIVA  OIKOVOUIKGA OTOIXEID KOl HPE  KATIOIEG OTTIAOTIOINTIKEG
Ttapadoxég [26],

To KaOOIWO QTIOTEAEI €vav OO TOUGC KUPIOTEPOUC TIOPAYOVIEC KOOTOUC,
ETIOPEVWC B PTIOPOVCOMPE VA OPICOUPE WC QAVIITIPOCWTIEVTIKI] XPNUOATIKN)
povada ) anuepvi agia evog Aitpou TIETPEAaiov Kivnong.

1 X.M. = aéia 1 lit diesel ~ 0,7 C

EdGv KAvoupE TNV ATTAOTIOINTIKY TIapadoxr OTl T0 KOOTOC £pynaiag PETARAAAETaI
0€ avaAoyia PE TO KOOTOC TOU KOUGIUOL, TOTE PTIOPOUME VO OVAYAYOUUE TOUG
O1GPOPOLE CUVTEAECTEC KOOTOUG 0€ OUVAPTNON HE TO KOOTOC TOU Kaugaiyou. O
TIAPOKATW TrivoKag ouvoyilel TV ovaywyr TwV OULVTIEAECTWV KOOTOU( OF

ONUEPIVA OIKOVOMIKG GTOIXEIO.

Mivakag 5-1 Avaywyr] CUVTEAECTWV KOOTOUC O€ GNUEPIVA dedopéva

ZUVTEAEOTNAG . . )
2NUEPIVN TIHN X.M. Mapatnpnoelqg
KOOTOUG
Evépyela MetpéAaio 0.7 1 Ava Aitpo
Epyatikd AveIdikeuTOI 8400 12000 Avd £10(¢
E18IKELPEVOL 10800 15429 Avd €10C
ZTEAEXN 13200 18857 Avd £10¢
Zuvtipnon Zuvtpnon 100000 142857.1 Avd €10q
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ATIOOBECEIC  AmooBéoelq 150000 214285.7 Avd €10¢
MeTagopIka
Aoirta €€oda (Tpaiva) 1 14 Avd t6vo Kol km
MeTagopIika
(Poptya) 0.3 0.4 Avd t6vo Kot km
AVOAWCIUO-
ievIkd €€0da 40000 57142.9 Ava £10¢
Acotdabuntol
TIOPAYOVTEG 30000 42857.1 Avd £10¢

Me Bdon Ta TIPONyoUUEVO TO KOOTOG MWTIOPEL va eKTIUNOei oTIC dVO JIAKPITEG
TIEPIODOUC AEITOLPYIOG TOL €pyooTaTiov, OTIWC Ttapouaialel o Mivakag 5-2 yia
Vv TIepiodo | (1925-1960), OTOTE Kal LUTINPXE EVTaon epyaaiac kal o lMivakag
5-3 yia v Ttepiodo Il (1960-1977).

AVOAUTIKOTEPOQ:

Mepiodoc |

Mivakag 5-2 EkTtipnon kK6otoug tng TtepIodou | (1925 -1960)

SUVTEAEOTIG ] >0voAo ava
. Moootnta X.M. ] %
KOOTOUG £10¢ (X.M.)
Evépyela Kdappouvo 4000000 0.3 1200000 26.86%
Madlo0t 0 0.00%
Epyotika AveldikeuTol 180 12000 2160000 48.34%
E1diIkeupévol 20 15429 308571 6.91%
ZTEAEXN 3 18857 56571 1.27%
Juvtpnaon  Zuviipnon 1 142857.1 142857 3.20%
ATIOORECEIC  ATooBéoElC 1 214285.7 214286 4.80%
L, MeTagopIka
NolTta €€oda 200000 1.4 285714 6.39%
(Tpaiva)
MeTagopika
. 0.4 0 0.00%
(®optnyq)
AVOAWOIUO-
1 57142.9 57143 1.28%
ieviKa £€€00a
Aaotdabuntol
. 1 42857.1 42857 0.96%
TIOPAYOVTEQ
Z0voAo 4468000 100.00%
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Mepiodocg I

Mivakag 5-3 Ektipnon kootoug tng mtepiodov Il (1960 -1977)

ZUVTEAECTNG Z0voAo avda
Moootnta X.M. %
KOOTOUG £€10q (X.M.)
Evépyela KéapBouvo 3000000 0.32 900000 23.84%
MaZout 613000 0.5 306500 8.12%
Epyatika AveidikeuTol 130 12000 1560000 41.33%
EIdiIkeupévol 20 15429 308571 8.18%
ZTENEXN 3 18857 56571 1.50%
>uvtipnon Zuvtipnon | 142857.1 142857 3.78%
ATIOOBEOEIC  ATooBEoEIC 1 214285.7 214286 5.68%
MeTagopIka
Noirta €§oda (Tpaiva) 100000 1.4 142857 3.78%
MeTagopIika
(Poptnya) 100000 0.4 42857 1.14%
Avalwola-
levikd €€00a 1 57142.9 57143 1.51%
Aactdabuntol
TIAPAYOVTEC 1 42857.1 42857 1.14%
Z0volo 3774500 100.00%

O1 300 TopPATIAVWL TTIVOKEC PaaifovTal 0€ NUIEPTIEIPIKEG EKTIUNOEIC KOl OE GEIPA
OedOPEVWIV TIOU GUAAEXBNKOV aTIO TO EPYOCTACIO.

MNa TNV Katavonaon toug dnuioupynénkav ta diaypAaUUaTa TTOU OKOAOUBOoUV Kal
TIOPOLCIALOLY TA TIOCOCTA TIOU OVOAOYOUV O€ KABE OUVTIEAEDTI] KOGTOUG.

Ma Vv TTPWTN TIEPI0d0, TIPOKUTTTEL

2 H avaloyia TIPOKUTITEL ATIO TO AGYO TNG TIUNG ETIEEEPYOOHEVOU TIETPEARIOU TIPOC KAPPBOLVO

oLP@WVA Pe aToixeia Tou YTioupyeiou OIKOVOUIK®WY Twv H.M.A.
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Aldypappa 5-2 Katavopr] KOGToug Ttapaywyng Tng ePIodou |

Kal avtiotoixa yio tn 0e0TEPN TIEPIODO:

5.2.1 Z0ykplon twv 800 TEPIGOWV

H xpovikry didpkela Asitovpyiog Tou epyoataciou (50 xpovia) Kal n TePiodog
TIoU auth EAafe xwpa (1925 - 1977), TepIAAPPBAVOLY pia OEIPA YEYOVOTWY TIOL
ennpéacav tnv mopeia tov. O B' Maykoouiog MoAepog, 0 GeIouOG GTNV TIOAN
T0L BOAou 10 1956 Kai n duvatOTNTa AYyoPAC NAEKTPIKOU pevpaTog amo t AEH
META TO 1960 emnpéacav APeca TO TIAIVOOKEPAUOTIOIEIO Kal 0 AOYOg TIOU YiveTal
oUYyKpIoN TWV TIEPIGdWV 1925-60 kat 1960-77 cival 61 Ttapouaialouvy TG
MEYOAUTEPEC dIOPOPOTIOINTEIC OTOV TPOTIO AEITOLPYIAC.

Av avaAloel Kaveic ta dlaypduuata Tou Tiponynenkav, HTopei eUKOAA va
OlOTTIIOTWOEL OTI TO UEYOAUTEPO HEPOC TOU KOOTOUC TTOPOYwWYNC Kal oTic 600

TIEPITITWOEIC OPEINETOI OTA EPYATIKA KOl TNV EVEPYELQ.
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TNV TIPWTN TIEPINdO, OTIWG NdN £XEl avagepBei, dlakpivetal évtaon epyaaciog. H
TIANBWPA  TWV €PYOTWV Kol N EAAEIPN  OPICPEVWY  PNXOVNMATWY  (TT.X.
EKOKA@PEWY YyIO TNV €EO0PULEN XWMATOC) AUEOVE ONUOVTIIKA TO TIOCOCTO TWV
EPYOATIKWV 0€ OUYKPION HPE OAA Ta GAAO PEYEON. H avaAoyia KOOTOUC EPYOTIKWV
TIPOG KOOTOG evépyElag ayyide Tnv Ty tou 2,1.

O id10¢ AOyo¢ Katd TN deVTEPN TIEPINdO, HEIONKE oto 1,59 Kupiwg egartiag g
MEIWONG OTO €PYATIKO OLVAUIKO. H ayopd NAEKTIPIKOU pevpoToC aro t AEH
odfynoe o€ peiwon Twv BEcewv epyaciag KabBwg Mo OEIpd  PYACIOV
OUTOUATOTIOINBNKAV.

Ta TTOOOOTA OTOUC ULTTOAOITIOUG CUVTEAECTEC KOOTOUC Yia TIC OUO TIEPIOOOLC
TIOPOUEVOUV OXEDOOV id1a, KOTAOTOON TIOU LTIOONAWVEL OTI Ol AVAYKEC Kal Ta

€€000 TOL €PYOCTOCiOU TTAPEPEVAVY OTABEPA ae OAN TN JIAPKEIO AEITOUPYIaC TOU.

5.2.2 Z0ykpion Pe onuepIva dedopeva

H oUykpion pe oOedopéva yia avTioTolXa €PYOOTACIO TIoU Ppiokovtal o€
Acrtovpyia onuepa (Aldypoauua 5-1), deixvel 0Tl €Xxouv yivel KATold PBrpota
TIPoOdoV. NEEC AUTOPATOTIOINMEVEC PEBODOL yio TNV &npavon Kal 1o Ynolho
TOUPBAWV Kal KEPAWPIDIWV £XOLV PEIWCEl AIGONTA TO EPYATIKO KOOTOCG. H avaloyia
EPYOTIKOU TIPOC EVEPYEIOKO KOOTOC Kupaivetal Tepimouv oto 0,42, TiYR Kotd
TIOAD XOUNAOTEPN OaTIO TIC QVTIOTOIXEG TIMEG OTIC TteEPlodoug | kal Il yia 1o
TtIAlvBokepapoTioigio N. & . TooAamdra.

JU¢ MpeEAETeC TIou dlgENxOnoav yia Ta colyxpova epyootdoia [23] [27],
OIOTIIOTWVETAl €TTIONG TIOAD PEYAAO TIOCOOTO KOOTOUC VIO TIC TIPWTEC UAEC
(12%). X10 €PYOCTACIO TIOU MEAETATOlI OTNV TIOPOUCA EPYACIiO TO OUVOAO TWV
EKTAOEWV €EOPULENG OVIKE OTNV OIKOYEVEID TOOAOTIOTA KOl KOTO OUVETIEID OEV
UTTNAPXE KOOTOC OYyOopPAG TIPWTWYV VAWV, OAAG UTIAPXE KOOTOC YIO TN HETAQPOPA
Kol v €EOpULEN TOUC TIOU CUUTIEPIAOUPBAVETOlI OTIC GAAAEC KOTNYOPIEC
(aTtoGBETEIC, EPYATIKA, UETAPOPEC).

Eivar ermiong ocagég, ot ta uvmoloima €€00a, TIANV TwWV EPYATIKWV, OTA
olyxpova gpyoaTdala dgixvouv avénuéva. AuTO dev OPEIAETOl OTO yEYOVO(C OTI
EXEl OANAEEl TO KOOTOC YIa TIC OVAYKEG (METAPOPIKA, AVOAWOCIPO KTA), OAAG N
WoAida PETAED YEVIKWV EE0OWV Kal KOOTOLC EPYATIKWYV EXEl KAEIOEl onuavTiKa. H
QITIOAOYNON TOU TIAPATIAVW YEYOVOTOC EYKEITAl KUPIWG OTIC TIPOCTIABEIEC TIOU

€XOUV YiVEl TIOYKOOMIWG yia TNV OUTOPOTOTIOINCN Kal €X0LV W¢ TIPWTAPXIKO
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OTOXO TO KEPOOG. TO yeyovoOg 0Tl Ol AOITTOi TIAPAYoVTeG (TIANV E€PYATIKWVY Kal
EVEPYEING) €XOUV PIKPOTEPN ETIPPON OTO KOOTOC TTOPAywyng, BeRBalwvel TTwg ol
TIPOCTIABOEIEC YyIO TN HEIWON TOuC OV Eival EVTATIKEC OIOTI OV LTTAPXOLV

ONUAVTIKA TtePIBPIa BeATiLong Kal To KEPOOC TIOL UTIOPEL va eTUTEVXOEI Eival

MIKPO.

5.3 TMapdyovieg KOOTOUG

5.3.1 Evépyela

‘OTtw¢ UTIOAOYIOTNKE OTO TETAPTO KEQPAAQIO, Ol EVEPYEIOKEC OTIAITOEIC TOU
EPYOOTACIOL NTOV PEYAAEC. H €Tola KATAVAAWGON, TIOL &eTtepvolae Toug 4000
TOVOUC AIBAVOpOKA, OTIOTEAOVCE €vav ammod Tou¢ Pacikolg TIapAyoVTEG
ETIIPPONG OTO TEAIKO KOOTOC TIOPOYWYNC TWV TIPOIoVIwY. QaT600, N TToocoTnTa
aut nTav dUCKOAO va HElwBel KaBWE ota TIAIVOOKEPOUOTIOIEIO aTTaITOUVTaAl
VPNAEC Beppokpaacieg yia 1o Yoo (~1000°C), aAAG evOEXOUEVA KAl OPKETH
KOTOVAAWGN EVEPYEIOG YIO TNV ENPOVAN TwV TIPOIovTwv (~=100°C).

Agilel va onueiwBei 6Tt 600 aKpPIBOTEPO KAUCIUO XPNOIUOTIOIEITAl W TINyN
evépyelag (oe oxéon pe m BOgppoyovo dUvaur] Tou), TOCO AUEAVOVTOl Kal Ol

daTtdveg TOL avda PovAda TTaPAyOUEVOL TIPOIOVTOG.

5.3.2 EpyaTtika

To OYWOC TV NUEPOUIOBIwV NTav €vag akoun BacikOg GUVTEAEDTNC avENong Tou
KOOTOUC TOU TEAIKOU TIPOIOVTOC. € TIEPIOOOUC TIOU TO TIAIVOOKEPAUOTIOIEIO
BploKOTOV O€ EVTOOT €PYOACIag, KUPIWG KATA Ta TIPWTA XPOvIa AEIToupyiag Tou,
0 apIBuoCg Twv gpyatwv Eemepvoloe Toug 300 [28]. QoTOCO, TN XPOVIKN TIEPI0dO
TIOU &ekivnoe 10 €pyOoOoTACIO NTOV adlVOTOV va LTIAPEEl AUTOPATOTIOINCN TNV
TIapAywYr, KAtaoTaaon TIou Borbnace Kal GTNV KATOTIOAEUNON TNE avEPYIag TTou
TIPOEKVYE ATIO TO PEYAAO KOPO PETAVACTELONC.

Ye OUyXpoveg MPOVAdEC Yio TNV Tapaywyn idlag ToooTNTag TIPOIOVIWY
artaiteital TToAD PIKPOTEPOC APIOPOC €PYOTwWV O CUYKPION HE TO TIOPEABOV,
egartio¢ TN¢ avutogatoroinong. O €&EEAYHEVOC MPNXOAVOAOYIKOG EEOTTIAIGHOC

odnyei otnv ad&non tN¢ TOPOYwWYNC ME TAUTOXPOVN MEiwaon epyatwv. AuTo
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GAAWOTE ATIOOEIXONKE KOl O€ TIPONYOUUEVN TIOPAYPOPO HE TO HEIWHPEVO AOYO
EPYOTIKOU TIPOG eveEPYEIOKO KOaToC (0,42) OTO VEQ EPYOOTACIO, OE GXEON ME

TOUC LUTTOAOYICPOUC yia TO EpyooTdalo ToaAamata ( 2,1 kot 1,59).

5.3.3 Zuvtrpnon

OuaolaaTIKr) GUUPBOAN otV ab&non Tou KOOTOUC TTAPAYWYNC EiXE 0 TIAPAYOVTAG
NG CUVTNPNONG KOl TWV ETIIOKEVWV TWV HNXOVWV Tou gpyocataciou. Ol
OUYXPOVEC, YIO EKEIVN TNV E€TOXN, NAEKTPOUNXOVOAOYIKEC EYKOTOOTACEIC OF
OULVOUOCOUO PE TNV eyXWpPIa EAAEIPN TEXVOYVWACIAC, armaitoloav cuvTrpnon amo
EUTTIEIPOUG MPNXOVIKOUG TNC KOTAOKELAOTPIOG ETAIPEIOC TIOL E€iXe w¢ £€dpa TO
BéAylo. Me NV TIAPOdO TWV E€TWV N TEXVOYVWOIO METAOOONKE o€ 'EAANVEQ
MNXOVIKOUG Kol KUPIWE GTOV TEAELTAIO IBIOKTATN K. Apn TOOAATIATA, Ol OTIOIOl PE
M OCeIpd TOuC E€TWMIoTNKAV To BApOC TG cuvtpnong yio tnv €0PLOUN
Agrtoupyia NG povadag.

2T¢ OoUYXPOVEC MOVADEC TIAPOYwYNG, N OUTOPOTOTIOINCON £XEl WG (QUOIKO
ETTOKOAOVOO TO OULENPEVO KOOTOC GUVTINPNCNG OTWC @AIVETAI KOl OTO

Aldypaupa 5-1.

5.3.4 AtmtooBéocic - Mayia £€0da

‘Evag akoun mapdyovtag yio TNV OToTignon Tou KOOTOUC TwV TIPOIOVTWY NTav
Ta TAylo €£00a, OTIWC Ol OTIOCRECEIC ayopdC TOU NAEKTPOPNXOAVOAOYIKOU
€EOTTIAICPOD, TWV €EKTACEWV €EOPULENG apyidou Kol  gyKaTAOTOONG TOU
OUYKPOTAUOTOG, KOBWC ETTiIONG KOl TNC KOTOOKELNC TWV KTpiwv. H amoofeaon
OAWV TWV TIPOAVAPEPOBEVTWY G CUVOUOCOUO HE TOUC TOKOULCG TIOU TIPOEKLTITAV,
ETIIRAPUVAV TO KOGTOC TWV KEPAUISIWV KOl TWV TOURAWV.

AvAAoyn TIOPOUEVEL N KATAOTACN KOl OTA GNUEPIVA EPYOCTATIA, KUPIWC EEATIOG
NG TIPOCTIABEING TUVEXOUC aVAVEWGNC TOL €EOTIAICHUOU, UE OKOTIO TN PeATioon

NG TIOPAYWYNC KOl PE TEAIKO OTIOTEAECHO TN dNMPIOLPYIO VEWV €EODWV.
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5.3.5 MpwTeq VAEG

‘Evag akoun mtapdyovtac Tiou eTtnpeddel v TP TwV TIPOoIOoVIwY eival n adia
NG TIPWTNG VANG. QOTOCO, yio TNV TIEPITITWAN TOu TTIAIVOOKepapoTolgiov N. &
2. TooAaTdTa, TO0 KOOTOG €E0PULENG ATIO TIC TIEPIOXEC Alunviouv kol BeAeativou
KOl 1 META@OPA, HE TOV IOIOKTNTO CLPHO (1N @dacon) 1 he @opTNYA autokivnTa (2
@don) oe amootaon 3,5 km €wg 10 gpyoctdcoio, dev ATav oucolacTikd. Ol
IOIOKTNTEC EKTACEIC TNG ETIIXEIPNONG ToaAamdta 10 KABIoToLCOV OCHUOVIO GE
oUYKPION PE TOUC LTTOAOITIOUG TIAPAYOVTEC.

Z1a olyxpova OpwC ePyooTdoia n avalntnon KaAAG TIoI0TNTOC XWHOTOC
(OPYIAOTILPITIKWY PIYUATWVY) Kal 0l TIOAAEG TTOIKIAIEC TIPOIOVTIWY, TIOU ATTAITOUV
OIAPOPEC TIOIOTNTEC XWMOTOC, OEV ETUTPETIOLV TNV EKUETAAAELON MIAGC HOVO
TieEpIOXNG. AULTOC eival Kal 0 KOPIOG AOYOC yio TOV OTIOI0 TO €PYOOTACIO O&vV
EXOUV IOIOKTNTEG EKTACEIC €€0PULENC, OAAA ayopdlouv TO XwWHA aTto JIAPOPEG

TIEPIOXEC E TUVETIEID VA ETINPEALETAI OPKETA TO KOOTOC TTIOPAYWYNG.

5.3.6 Aot £€0da

MIKpOTEPO TIOOOCTO OTNV ATIOTIUNGN TOU KOOTOUC TWV TEAIKWV TIPOIOVTWV

KataAapBdavouv emionc:

.  Ta €€oda META@POPAC KOl CUOKELOGIOC TIOL ATIOTEAOUV OVOAOYIKA HIKPN,
OAAG poOvIUn daTtdvn avd TtapayoOueVo TEUAXIO TOUBAOU 1] KEPAMISIOU,

0. Tevikd €800, OTWC €ival Ta XPHAPOTA GCUVTHPNONG TWV  KIPIOKWY
EYKOTOOTACEWV KAl TWV OVOAWCIYWY TOU €PY00TACiov,

ii.  Ta éktakta £€£€0d0a, OTIWC €ival yia TTAPAdEIyHa 0l {NUIEG TIOL €ixav TIPOKANDEI
ot1o TtAlvBokepapoTroigio N. & . ToaAaTtdTa Ao 10 CEIGUO ToU 1956.

iv. H ayopd nAektipikoO pevuatog amo ) AEH petd to 1960 1oL 00rynoe otn
peiwon  KatavaAwaong AIBAvOpaka oo TouC OTHOAERNTEC KOBwWC Ogv
XPEI{OTaV TIAEOV 0l NAEKTPOYEWNTPIEC. QOTOCO, O&v ETINPENCE TNV
TIOPAYWYIKN SlodIKaoia g OAd Ta OTASIA TNC, KOBWC 0ev ATAV EQIKTO va

METad0OEi TO peVPA OTO GUVOAO TOU €EOTTAICHOU.
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5.3.7 AotdBuntol TtapAyovTEC

EKTOC ammd 10 TTOpaTtavw PACIKA CTOIXEIO, UTINPXE Kal PIa GEIpd GAAWVY TTOU
OULVTEAOVCOOV O PIKPOTEPO TIOCOOTO GTOV KABOPIOUO TOU KOOTOUC TIOPAYWYNG
TWV TIPOoIoVTwY. OpIcuéva aTtd auta Eivat:

. Ta KOTECTPOUUEVO, KOTA TN OIGPKEID TIOPAYWYNE TOUG, TIPOIOVTO KOl
KUpiwg Ta KepOUidla, TIOL NTAV KOl TIO €vaiocONTa og dnuiovpyia
PWYHWV, TOCO Katd TN SIAPKEIA TNG &NPavaong, EQOCOoV autr dev YIVOTAV
OwWaoTd, 000 Kol KOTA T OIGPKEIN TNG PETAPOPAC 1 TN EVATIO0E0NC TOUC
OTO OUPVO Kal TIC EVAIVEC TIOAETEC.

0. O1 doxnueg KapIkEC ouvOnkec. MoAAG TOUBAO yilo TNV &NPavar] Toug
TOTIOBETOVVTOV OE UTIOCTEYO OTOV TIEPIBAAAOVTO XWPO TOU EPYOCTOTIiOU.
H au&nuévn vypacia g atuoceaipag sival BERaIO TIwg eTRPAdLVE TNV
aroppoOENon TNG uLypaciag arod Ta TOUPAA, KOATACTOON TIOU KATIOIEG
(POPEC KaBLOTEPOUDE TNV TIOPAYWYN HE ATIOTEAECHO TNV al&non oTo
KOOTOC TOU TEAIKOU TTPOIOVTOC.

i0. H oamobrkeuon TIPOIOVIWY YIO HEYOAQ XPOVIKA JIOCTAPOTA KOl N
aduvapia TIPowONaTg TOUG OTO EUTIOPIO, €EAITIOG JIAPOPWY CUYKUPIWVY
(aBEUITOC aVTOYWVIOUOC aTIO TIPOIOVTA TOU EEWTEPIKOVU KOl KUPIWE NG
ZepPiog [28], olkovoudiky aduvapia TNg TIAEIOVOTNTOG TWV OIKOYEVEIWV
otnv  EAAGOa, TpowBnon  amo  TouC  EUTIOPOLE  QPTNVWV  OAAA

XOUNAOTEPNG TIOIOTNTOG OIKOOOMIKWV UAIKWV K.d.).
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6 XupTiEpACUAT

H mAwvBokepapotroii'a, padi pye ™ xoAuBoupyia kal TNV vaAoupyio aroteAolv
iowg toug TIIO EvePYOBOPOUC KAAdOULCG TNG Blounxaviag, AOyw Twv LPNAWvV
BeppoKpACI®V TIOLU ATIAITEL N TIapaywylkn dladikaoia. H katavonon Tou
TIPOPBANUATOG NG auv&nuévng KOTavAAWONG KOUGIUOU TIOU €xel OUCUEVEIQ
TIEPIBAANOVTIKEG ETUTITWOEIC (0&lvn Bpoxn, VEPOC, aEpla BepUOKNTIioL K.a.), O€
OUVOLOCOUO PE TNV abENon Tou KOCOTOUCG TIAPAYWYNG TWV TIPOIOVIWY TIOU OUTH
ETIIPEPEL, 0ONYNCAV OE EVIATIKEC TIPOOTIABEIEC yIa TNV e€€VpeaN ADONG.

TI¢ TeAeuTaieC OEKAETIEC Kal KUPIWG PETA TIC dVO EVEPYEIOKEC Kpioelg (1973 kal
1979) yivetal TIPOCTIABEIN LIOBETNONC TIOAAWY VEWV HEBOOWV TTAPAYWYNC HE
TIPWTAPXIKO OTOXO TNV £E0IKOVOUNGCN EVEPYEIAC YIO TN CUYKPATNON TOU KOOTOU(

TIOPAYWYNG.

6.1 131aITEPOTNTEC TOL TIAIVOOKeEpapoTIolgiov N & I ToaAattata

'HON amo Ti¢ apxéC tou 2000 AIVA, 0 OXESIAOUOC EVEPYOROPWY PBIOUNXOVIOV
otnv  Eupwmn ouuTepIAAUBaveE  PETPA  €E0IKOVOUNONG €VEPYEIAG, OTIWG
OTIOOEIKVUETAL ATIO T HEAETN TWV  EYKATOOTACEWV TOU  TIPOTIOAEUIKOU
gpyootaaiov N. & Z. TooAarmata. H BaItepdTNTA TNE CLUTIAPAYWYIG OEPUIKNAG
KOl UNXOVIKAG EVEPYEIOCG TIOU €@APHOLE, N OTIoIa E€iXE WC APETNPIa TNV avaykn
10i0g TTapaywyng 10x00¢, €EEAIXONKE O CUYKPITIKO TIAEOVEKTNUO EVAVTI GAAWVY
OVTIOTOIXWV €PYOCTOCIWY TIOL dPACTNPIOTIOIOVLVTIAY OTA TIPWTO HICAE Tou 200U
QIVA, KABWC PEIWVE TO TEAIKO KOOTOC TIOPAYWYNG.

TG 10IITEPOTNTEG TOU TIAIVOOKEPAMOTIOIEIOL MTIOPEI KAVEIC va TIpocBéoel Tov
eEENYUEVO, IO TNV ETIOXN] €KEivr, NAEKTPOUNXAVOAOYIKO €€OTIAICUO [28]. H
TeEXvoAoyia TIOUL €1onXOn amd 10 BéAylo Kol n euttelpic EAANAvwv Kal EEvwv
MNXOVIKWV eTETPEYPE TNV €0pLBUN AEITOLPYIO TOL EPYOOTACIOV, KABWC £wC TO
1960 dev TPOMOSOTOUVTIAV HE NAEKTIPIKO PEUPO Kal Ol TPEIC HMOPPEC EVEPYEIQC
TIOL aTarrolvTav (BepuoTNTA, Kivnaon Kol NAEKIPICUOC) TIAPAYOVIAV HE TNV
KaUOon piypatog Atyvitn Kot AilBavepaka.

Mia akoun 1SlatepotnTa Atav . KOBETOTTIoINON TN TIAPAYWYNG. To obvoio

TWV EPYAOIWV TIOU ATIAITOUVTOV YyIO TNV Ttapaywyn (amo v €€0puén €wg 1o
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EUTIOPIO)  TIpAypOTOTIOIOUVIOV — OTIO0 1O EPYOTIKO OUVOUIKO  TOU
TIAIVOOKEPAUOTIOIEIOL KOl €101 N TIAPAYWYT 0eV UTTOPOUCE VA ETINPEACTEL AueC
oo Kovéva eEWTEPIKO  Tapdyovia. O1  I0I0KINTEG EKTACEI E€EOPLENC
OPYIAOTIUPITIKWV EVWOEWV Yyia TNV TIOPAYWYr TwV TIPOIOVIWY, 0 IOIOKTNTOG
OUPMOC APXIKA KOl TA QOPTNyd auToKivnTa apyotepd, KaABWC €Tiong Kol o
XWPOC TwV 22 TIEPITIOL OTPEPPATWY EYKATACTAONCG TNE HOVADOCG KATEGTNOAV
EQIKTA TNV KOBETOTIOINGN KOl OVEDEIEOV TO TIAIVOOKEPOAUOTIOIEIO EVaVTI GAAWV

MOVAdwWV €KEIVNG TNG ETTOXNCG.

6.2 ZULPTIEPACUATA IO TN AEITOLPYIO TOL EpyocTaCiov

OAOKANPWVOVTAC TN GCUYKEKPIYEVN €EPYOACia, TIOLU wW¢ PBACIKO OTOXO Eixe Vv
aTroTOTIWOoN Kal TeKUNPiwaon tng olodikaoiag Tapaywyne HE €U@ACH OTNV
TIOPOYWYN KOl KOTAVAAWGN OgpUIKNG evépyelag, Oa TIPETIEL va Yivel €vag

OUVOAIKOC OTIOAOYICHOC. Ta CUUTIEPACHOTO TIOU TIPOKUTITOUV, OTIOTEAOUV

IOTOPIKEG TIANPOEPOPIEC KOl TAUTOXPOVO WTTOPOUV va dwWOO0ULV TO £VOUCHA Via

VEEC TIPOOTIABEIEC ATIOTUTIWONG TOU TPOTIOU AEITOLPYIAC EPYyOOTACiwWY, TO

ortoia  xpndouv IBIAITEPWY  XOAPAKTINPICTIKWY AEITOLpyiag, OTwg NATav  OTn

OUYKEKPIPEVN TIEPITITWON N EQAPUOYI] CUUTIOPAYWYIC.

ATIO TO OUVOAO TNG €EPYOCIiag, TIOU TIPOEKUYE ATIO EUTIEIPIKEC YVWUOEIC,

BIBAIOYPAQIKEG AvA@OPEC Kal ETUTOTIIEG PETPHOEIG, EEAYOVTAL YIA TO EPYOCTACIO

Ta €€NC CLUTIEPACUATA:

1 E@dpuoce ) pEBOOO TNG ouLUTIOPOYwWYNS (POUPVOC - &ENPavTNPIO  Kal
OTUOAERBNTEG - Enpavinpla), PEBOOOC TIOL OV KOl ETUPEPEl OIKOVOUIKA Kal
TIEPIBOANOVTIKA OQEAN OEV XPNOIUOTIOINONKE EVUPEWC, OUTE €Keivn TNV €TTOXN
OAAG O0TE KOl OrjUEPQ.

1 Xpnoigotoinoe TV KAAOIK  dladikacia  mapaywyng  (COpwua,
Mop@OTIOiNnGN, &Npavarn K.o.), aAAd PE TIPWTOTIOPIOKEC VIO EKEIVI TNV ETTOXT)
peBOdOUC [28].

1 YTUPXE TOKTIIKA KOl E€TUPEANPEVN OLVTIAPNGCN TOGO TWV  PNXOVNUATWY
(atuduaga, atuoAERNTEG), OCO KAl TWV KTIPIOKWY EYKATOAOTACEWV (Polpvog,
aiBouvoa Tapaywyng, ENPavtripia) Kal arodelign auTol aTTOTEAE N dlaTPNaT)
TOUC O€ OPKETA KOAN KATAOTOGN HEXPI CHUEPQ.

levikd, TO OTOIXEiO TIOL TIPOKUTITOUV OTNV TapPoVCa epyacia Pacifovial oe

UTIOAOYIOUOUC, PBOCIOPEVOULC Of HEYEDN TIOU  PETPRONKOV CE  ETIITOTIIEG
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ETIIOKEWPEIC OTO OULYKPOTNUA TooAammata, KabBw¢ Kai o€ dedopéva  TIoU
OUMEXONKOV pE PACN TIPOQPOPIKEC GCUVEVTEVEEIC OAANG KOl  TIPOOWTIIKEG
EKTIUNOEIC. Ta TIOPATIAVW OTNPiXOnkav oe avtiotolXa OedOUEVA CNUEPIVIIV
gpyootacinv (Kupiw¢ ¢ BEAK A.E.) kol n xpnion toug avuotaduidel tnv
ENEIPN eyXEIPIdiWV AEITOLPYIOC OTO OUVOAD TWV HUNXOVNUATWY Kal AOYIOTIKWV
BiBAiwv KaB' 0An Tn dlApKela Asitoupyiag Tou (1925 - 1977).

€ OPKETEC TIEPITITWOEIC Ol UTIOAOYIGHOI €yivav pe d00 N TIEPICCOTEPOULC
TPOTIOLG WOTE va dlaoTauPpwWBOOUV Ta atmoteAéopata. Mapatnprnénke ot ol
peBodoAoyie¢ LTTOAOYICHOU KOl Ta OTIOTEAECPATA gival BAciya Kol PTtopolv va
ompiéouv  pia  ouoTnuaTiKl  TIPOCTIABEId  avAdelEng Twv  BACIKWV
XOPOKTNPIOTIKWY OXEJIATUOU Kol AEITOLPYIoG Twv KOPIwV JIEPYACIWV  TOU
gpyootaciov, ota TAaiola Tou Blopnxoavikod Mouaceiou. Agdopévou o1l éva
ETIITUXNMEVO Blounxavikd Mouoeio Ba TpéTel va avadelkvOEl TIOIOTIKA  Kal
TIOCOTIKA TN AEITOLPYIA TWV BIOUNXAVIKWVY JIEPYACIWOV, Kal OXI OTIAG va €KOETEL

ETIIMEPOLC TUNMOTA €EOTTAICHOU PE EANTIN TEKUNpPiwan.

6.3 ETtiAOoyog

H idpuon Tou TIPWTOL PBIOPNXAVIKOU POUGEIOL TNG XWPEAC GTNV TIOAN Tou BoAou,
OTIOTEAEI IO TIPOKANCN yla TNV TOTIIKN Kowvwvia. To Maveriotiuio Oecaaliog
KOl OUYKEKPIYEVO TO Tupnua MnxavoAoywv Mnxavikwv  Biounxaviag,
TIPOCTIABNOE VO AVTATIOKPIOET oTNV TIAPATIAVW TIPOKANGH. AUTH N JITTAWUOTIKA
gEpyaaia aTtoteAEl dciypa EUTIPOAKING CUVEICQPOPAC Tou [Mavermiotnuiov GTNV
TIPOOTIAOEIO AEITOUPYIOC TOU PouaoEiov (yla EKTTAOEVUTIKOUC OAAG Kal GAAOULC
guyeveic¢ okottovg). O1 vTtoAoyicpoi TTou Ttapovaoiadovial BETouvv TG BACEIG Yia
Mo a&loAoyn TIpooTIdBEIa avAdEelEng Twv KUPIWV BIOPNXAVIKWY JIEPYATIWV TOU
Epyootaciov, pe PEYAAEG EKTTAIOEVTIKEG DUVATOTNTEC.

H TmpoomdBela auty €ylve HE OPKETEC OUCOKOAIEC, OedolEvoL OTI TO
TIAIVOOKEPAWOTIOIEIO €iXe avaoTeiAel TIC epyaacie¢ Tou ndn amo 1o 1977, Kai
ETIOPEVWCG LTIAPXEL Eva VEKPO dlaoTnua 30 TIEPITIOU XPOVWV UE OTIOTEAECHA TNV
OTIWAEID TIOAAWV XPFOIMWY dESOUEVWV AEITOLPYIOC. AAMA Kal KOTA TN SIAPKEIN
TWV TIPONYOUUEVWV EPYACIWV OTIOKATACTACNC Tou MAlvBokepayoTtolgiov, (TTou
EAOPBOV Xwpa TNV TEAELTOIO TIEVTOETIO), SLOTUXWC ATIO AyVOold TIPOKANBNKAV

{NUIEC o€ OWIOMEVA TUNPATA UNXOVOAOYIKOU €EOTTIAICHUOU, OTIOENAWOEIC, BAPEQ
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TUVOKIOWV KTA, 0Ol OTIOiEC OUOKOAEUOULV TIOAU TNV OTIOKATACTOCN OTA TTAQiolx
Tou Blopnxavikob Mouacgiou.

H epyacia aut é€xel Béoel tig BAoelC yia pio ooBapn TIPOoTIABela avadelgnc
TWV EYKOTOOTACEWV Kol OIEPYACIWV TIAPAYwWYNG, OTIOU 0 ETUCKETTNG TOU
Mouaceiov Ba ptTopei va TtTapakoAouBei ta dl1adoxIKA OTAdIa TNG ETEEEPYATIOG
Kal dlaKivnong Twv eVOIAPECWY TIPOIOVTWY, EEKIVOVTOG ATIO TIC TIPWTEC VAEC Kal
@PTAVOVTOC OTA TEAIKA TIPOIOVTA. ATIOPAITNTN €00, OUU@WVA WHE TIC TUYXPOVEC
MOUCEIONOYIKEG QVTIANWEIG, €ival N TEKUNPIWON Twv ETIPEPOUEC QACEWV HE
OVOAUTIKOUG TTIVOKEG Kol dlaypaupoTa pong, O1ou Ba  @aivovtal 1o KOpIa
TIOOOTIKA peyEBNn. Emiong, onpavikn €ival n avddelgn Tng OOUAEIAG Tou
OXedIOaT PNXAVIKOU, PECW TNG AETITOMEPOUC TIAPOUCIACNG TWV ETIIAOYWVY TOU
KOl TNC OIKOVOUIKNC KOl TIOIOTIKNC ONUaciog Toug.

‘Eva tétolo Mouaeio 6a ftav TTIOADTIUO YIO TNV EKTIAIOELON PABNTWY OAWV TWV
BaBuidwv eKTaidevong, HE OTOXO TN JOnUIOLPYIO TEXVOAOYIKICG KOUATOUPOC
METOEL TV TTAISIWV KOl ETTIONC TNV TIPOCEAKUAT IKAVWY VEWV OTO ETTAYYEAUA
TOU Mn)ovIKoU.

Edw Oa Ponboloe emmmAéov n dnuiovpyia €vOC OAOKANPWHEVOL SIKTUOU
TPOTIWV TIPOPBOANC TOU EPYOOCTACIOUL WE ETUTOTIEG &EvayrOelg, Old@NUIoN oTa
péoa POdIKAG EVNUEPWONG, WOTE VO KIVAOEL TO €VOIAQPEPOV TWV TIOAITWV, EiTE

QUTOI EVOIO@EPOVTAIL VIO TOV ICTOPIKO TIAOUTO EITE yIa EVEPYEIOKA {NTHUOATO.
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XE0I0 EYKATAOTACEWY — EEOTIAICHOU

7 ZX€OI0 EYKATAOTACEWV — €EOTIAICHOU

210 KEQAAQIO aUTO Ba yivel pla TIPOOTIABEIN TIEPIYPOPNC TOL EPYOCTACIOV YE TN
BonBela oxediwv OTWC autad TIPoéKLPAV aTIO eTEEEpyaaia RON LTTAPXOVIWV
oxediwv TIoL €ixav w¢ PEAETNTH ToV K. Apn ToOAATIATA Kol oTT0 GAAQ, Ta OTIOoIO
onuiovpyndnkav ord ETUTOTIEC ETUOKEWEIC OTO OUYKPOTNUA «TOOAATIOTO»

(exova 7-1).

€IKOVA 7-1 Mavopapikr armoyn TuAUaTog epyootaaiov N. & Z. TooAaTata
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7.6 Aepnrooctacio

AéBntag 57m

AEBNTEC 32m

ZxnNua 7-9 NAeBNTtooTtdoio  OTIoL  dloKpivovTal 0l TPEIC OTUOAEPRNTEG MAPKAC
«Thomas Sauteno», d00 eTi@AvVEIAg AEBNTa 32 M2 Kal £vag Twv 57 m2,
KaBw¢ eTioNg 0 aywyog UTIOYEIOC PETAPOPAC ATHOU aTId TIC OEEAPEVEG
vepol TIpo¢ Ta TIOAAIG Eénpavinpla. Ermiong dlokpivovtar o d0o
YEVVNTPIEC TIAPAYWYNC NAEKIPIKOU PEVHOTOC Yid TIC QAVAYKEC TOU
EPYOOTAGIOL TIOUL E£TTOIPVAV EVEPYEID OTIO TIC OTHUOPNXOVEG HECW TOUL

KOpIou G&ova PETAPOPAC PUNXAVIKAC IaXVOC.
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Mapdptnua

8 Mapaptiuata

Mapdptnua |
Mivakag 8-1 KatavaAwon KAucipgou avd iTiro Kal mpa AEIToupyiag Twv unxoavwv [29]

KatavaAwon atuou (kg/ Hp*h)  KatavaAwaon kavaigou (kg /Hp*h)
Eido¢ Mnxavig ‘Irtrtot (Hp)

Kopeapévog YTépBeppog Kopeopévog YTiépOeppog
MoAIVOPOUIKA
SITTANG 50-200 15-20 - 1.85-1.45 -
EKTOVWONG
MoAIvOpOoUIKA
TPITIANG 400-1000 7.8-6.5 5.9-4.9 0.90-0.73 0.72-0.62
EKTOVWONG
MoAvOpoUIKA
TPITTANG 1000-4000 6.5-6 4.8-4.4 0.72-0.66 0.60-0.55
EKTOVWONG
MoAvOpouIKA
TETPATIANG 5000-10000 6.4-5.9 4.7-4.3 0.70-0.65 0.59-0.54
EKTOVWONG
MoAIVOPOUIKN HE
OTHOCTPORIAD 1000-6000 4.8-4.4 3.6-3.3 0.52-0.48 0.44-0.40

eéatpioswv
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Mapdptnua

Mapaptnua il

Mivakag 8-2 TMivakag XopoKTNPIOTIKWY QUOTTIPWV dIATOUNG avappoenaong 1000mm

MEIME©OZ 36V*
AMAHE ANAPPO®HZEOT

MEFISTH AMOPPO®. IZXYS
HP: 24.2(i££)}

I KAAIL |1
METIZTH MEPI®EPEIAKH TAXYTHZ M/«EC : 50
MEMZTAI RPJM: Ml

6 SP 9SP 13 SP 16 SP 19 SP 22 SP

\Y%
Q RPM HP RPM HP RPM HP RPM HP RPM HP RPM HP
6630 2.5 206 .19
7950 3.0 219 24 251 .35
9262 3.5 237 31 263 42 291 .55
10606 4.0 40 279 .52 303 .65 327 .79
11934 4.5 577 51 298 .63 318 77 340 91 361 1.07 382 1.24
13260 5.0 298 .63 71 337 92 355 106 374 122 393 uo
14586 5.5 320 77 339 .93 1.09 373 125 389 140 407 1.58
15912 6.0 343 93 360 1 376 126 392 145 408 163 423 1.80

17238 6.5 366 112 382 131 397 150 4|2 1.69 427 187 441 2.06
16564 7.0 289 13?2 404 154 4f<? 1.75 433 195 447 215 460 235

19890 7.5 413 156 426 179 440 202 454 2.24 467 2,46 1w 267
212)6 8.0 427 183 450 2.08 463 232 476 256 488 2.79  50) 3.02
22542 8.5 461 214 473 239 485 2.65 498 291 510 3.16 521 3.40
23868 9.C1 486 247 497 274 508 3.01 520 329 531 3.56 543 3.83
25194 9.5 510 2.85 521 3.13 531 341 542 371 553 399 564 4.28

26520 10.0 535 3.20 545 3.55 554 3.85 565 4.15 576 4.46 586 477
29172 11.0 S86 421 594 4.53 602 4.85 611 5.18 621 5.51 631 5.85
31824 12.0 636 5J6 643 5.67 651 6.02 650 6.38 667 6.74 677 711
34476 13.0 687 6.70 694 7.03 701 7-42 707 7.77 715 8.17 723 3.55
37128 U.O 739 8.28 744 8.62 750 8.98 757 9.39 764 979 N 10.22

39780 15.0 701 10.11 796 10.45 BOO 10.81 806 11.23 812 11.65 819 12.09
44132 16.0 841 12.16 847 1249 851 12.88 856 13-31 862 13.81 867 14.23
45084 17.0 895 1452 898 14.83 901 15.23  9C7 1568 911 16.13 917 16-65

47736 18.0 949 17.48 952 17.85 957 18.33 961 18.80 966 19.29
50388 19.0 1002  20.46 1004 20.81 1008 21.27 1012 21.7S 1016 22.26
53040 20.0 1053 23.75 1057 2414 1058 2452 1063 2505 1067 25.57

51 SP 63 SP 76 SP 89 SP 102 sp 114 SP
RPM HP RPM HP RPM HP RPM HP RPM HP RPM HP

18564 7.0 582 4.43

19890 7.5 593 479 644 591

21216 8.0 606 520 655 6.35

22542 8.5 620 5.65  66A 6.81 711 8.06

23868 9.0 637 6.16 679 7.33 723 8.61 765 9.93

25194 9.5 654 6.73 694 7.89 734 9.14 775 10.56 815 11.98 851 13.42
26520 10.0 673 736 710 8.52 748 9.82 787 1121 826 12.68 862 14.17
29172 17.0 872 744 10.00 m 11.27 814 12.69 648 14.16 884 15.78
31824 12.0 Jw 10.31 784 11.66 815 13.05 845 14.44 877 15.95 909 17.55
34476 13.0 794 12.05 824 13.54 853 15.03 882 16.53 910 18.03 938 19.62

37128 U.O 837 1403 866 15.64 893 17.22 920 18.85 947 20.46 973 22.06

39780 15.0 881 16.21 903 17.98 934 19.69 m 985 2312 1010 24.85

42432 16.0 925 18.62 951 2052 976 22.35 1001 24.23 Igll ft,ft, 1048 27.86
1060

45084 17.0 970 2U6 995 23.32 1019 2533 1042 27.26
47736 18.0 10)6 24,14 1040 26.39 1063 28.52 1085 30.65 1107 3269 A 44.80

50338 19.0 1062 27.33 1064 29.70 MO6 31.98 1129 3426 1150 36.49 1170 38.64
53040 20.0 1109 30.81 1130 33.26 1151 35.74 1172 38.16 1193 40.53 1213 42.85
55692 21.0 1157 3468 1176 37.21 1197 39.83 1217 4236 1236 44.18 1256 47J6
58344 22.D 1205 33.80 1223 41.43 1242 44.U 1261 46.83 1280 49.53 1299 52.18
60996 23.0 1253 43.29 1270 46.07 1289 48.90 1307 51.69 1325 5456 1343 57.33

63648 24.0 1302 4823 1318 51.08 1335 53.94 1353 56-95
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2328 jow 21.133U10

25 SP

RPMI HP
413 158
424 177
438 1.99
455  2.25
473 255
493 289
512 ITS
9 365
554 4.08
575  4.56
597  5.06
640  6.19
685  7.48
731 8.9%
777 10.63
825  12.56
873  14.69
922 1712
972 19.83
1021 2281
1070 26.09
127 SP
RPM HP
897  15.70
919  17.40
941 1933
968 21.34
999  23.74
1034  26.57
1072 29.72
33,10
1150  36.77
1192 40A7
12)3 4513
1275  49.78
m# 3477

KAAIH

*0

1 355

32 SP
RPM  HP RPM

460 217
1 240
484 266
499 2.96
517 332
536 371
553 413

AN2
596  5.10
616 564
659  6.84
703 821
747 975
793 .48
839 13.46
886 1566
933 1813
982 2085
10> 2391
1080 27.27
140 SP
RPM  HP
930 1721
952 19.05
974 21.00
998 23.08
102 2553
1058 28%32
1094 3155
1132 3506
171 3884
til>»
i ]
T294  52.18
133 57.29

MEPI®EPEIAKH TAXYTHZ,
M/SEC :0.05TSXRPM

38 SP

HP

503  2.84
514 3.n
527 3.42
se2 3,77
559 417
577 462
596 511
615  5.63
635  6.21
677 747
720 892
763 10.54
808  12-37
853  14.38
899 16.65
945  19.15
993 21.96
1041 25.04
1089  28.40
152 SP
RPMI HP
984 2073
1006 22.77
1028 24.9%
1054 27.41
1083 30.18
1117 3339
ns4  37.03

45 Sp
RPM  HP
544 359
555 391
567 4.27
552 4.66
s 512
616 563
635  6.19
655 678
69 g10
736 9.60
79 M3L
823 112C
867 1531
912 17.65
958 2017
1004 2303
1051 2617
1009 29.63
165 SP
RPM: HP
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MNopdptnua

Mapaptnua IV

Mivakag 8-3 MNMivakag XopaKINPIOTIKWY QUONTHPWV dIOTOUNG avappopnaong 452mm

MEMEOOZ 16'3 I~

AMAH! ANAPPO®HXEOZ

MEFISTH AMOPPO®.
HP: _ARI(™N)3

AIAMETPOL: 452 MM
MEPIGEPEIA: 1421 MM

IZXYZ

MEMZTH MEPI®EPEIAKH TAXYTHZ M/SEC

MEINZTAI

Q v 6SP  osP

RPM  HP RPM HP
1351 2.5 471 04 551 07
1621 3.0 510 06 574 .08
1892 3.5 555 07 610 10
2162 4.0 09 653 12
2432 45 651 12 699 15
2703 5.0 703 15 347 19
2973 55 757 19 707 22
3243 6.0 814 23 848 27
3513 65 870 28 902 32
3784 7.0 928 34 958 38
4054 7.5 986 41 1014 45
4324 8.0 1044 48 1071 53
4595 8.5 1103 57 1128 62
4865 9.0 1163 66 1186 72
5135 9.5 1221 76 1245 82
5406 10.0 1281 88 1304 94

5946 11.0 1404 115 1422 121
6487 12.0 1522 146 1542 154
7027 13.0 1644 1.83 1659 191
7568 14.0 1763 2.26 1782 2.35

8109 15.0 1886 2.75 1901 2.84

8650 16.0 2010 3.32 2023 3.42
9190 17.0 2142 4.05
9731 18.0 2267 4.77
10271 19.0 2390 5.58
10812 20.0 2511 6.46

RPM HP RPM HP
3243 6.0 1279 .89
3513 6.5 1302 .96 1423 121

3784 7.0 1330 1.04 1442 129
4054 7.5 1364 1.14 1468 1.39
4324 8.0 1402 1.25 1497 1.49

4595 8.5 1445 137 1533 162
4865 9.0 1488 151 1572 176
5135 9.5 1532 165 1615  1.92
5406 10.0 1577 180 1658  2.09
5946 11.0 1670 213 1748 245

6487 12.0 1768 252 1840  2.85
7027 13.0 1869  2.95 Jg/\ 3.31
7568 14.0 1973  3.45 2036 3831
8109 15.0 2080 402 2137 441
8649 16.0 2192  4.67 2243 506

9190 17.0 2304 5.39 2352 5.80
9730 18.0 72419 6.18 2463 6.62
10271 19.0 2532 7.06 2576 7.52
10812 20.0 2647 8.04 2688 8.51
11352 21.0 2765 9.10 2803 9.59

11893 22.0 2881 10.26 2918 10.78
12433 23.0 2996 11.50

RPM
13 SP
RPM  HP
640 A1
665 13
702 15
744 .18
789 22
83% 26
885 31
935 36
987 43
1041 50
1007 58
1153 67
1209 77
1267 88
1324 1.00
1441 1.28
1559 161
1676 1.99
1797 2.44
1915 2.94
2037 352
2157 4.16
2281 4.90
2400 570
2521  6.58
76 SP
RPM HP
1555 157
1572 1.66
1507 177
1624 1.89
1657  2.04
1693 2.19
1734 237
1820  2.76
1910  3.20
2002 3.68
2008
2196 4.87
2297  5.48
2400 6.22
2507  7.05
2618  7.98
2729  8.99
2843 10.10
2056  11.31

16 SP
RPM HP RPM

721 .16
749 .18
786 22
829 26
874 30
920 35
oftl 41

1019 47
1069 55
1121 63
1176 72
1232 82
1288 94
1344 106
1459 134
1575 1.68
1691 2.06
1810 252
1928  3.03
2047 361
2167  4.26
2290  5.00
2408 5.80
2533 6.72
89 SP
RPM  HP
1695  2.07
1717 219
1745 234
1775 2.49
1810  2.67
1891  3.08
1976  3-54
2066  4.06
2159 461
24 5P
2352
2453 6.68
2555  7.52
2662  8.45
2770  9.48
2882 1061
2994 1184

50
2.149
19 SP

HP
799 22
829 .25
867 .29
910 .34
955 .40
1001 .46
1049 .52
1099 .60
1148 .68
1200 77
1254 .88
1310 .99
1365 112
1479 141
1593 1.75
1709 215
1827 2.60
1943 3.12
2062 3.71
2183 4.38
2301 5.11
2425 5.94
2544 6.84

102 SP

RPM HP
1809 2.52
1832 2.65
1858 2.81
1886 2.98
1958 3.40
2041 3.88
2128 4.42
2218 5.02
2311 5.66
2406 6.37
2504 7.15
2605 8.01
2708 8.95
2812 9.98
2919 11.11

P———

T 1 (L AB-N<ATINANN TE»2

MEPI®EPEIAKH TAXYTHZ,

M/SEC :0.0233X RPM

22 SP
RPM| HP
847 .25
872 .29
905 .33
945 .38
988 44
1033 .50
1079 57
11 _ 65
1176 74
1226 83
1278 .94
1330 1.05
1385 118
1496 1.47
1610 1.82
1724 222
1841 2.68
1957 3.20
2074 3.80
2193 4.47
2312 5.21
2431 6.04
2549 6.95
114 SpP
RPM  HP
1918 3.00
1940 3.15
1967 3.33
2028 3.74
2104 4.23
2188 4.79
2275 5.42
2366 6.09
2460 6.82
83 55
2754 9.47
2855 10.51
2960- 11-45
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25 SP
RPM| HP
915 33
944 37
979 42
1021 48
1064 J5
1109 62
1156 70
129 79
1252 89
1303 1.00
1353 111
1406 124
1515 154
1627 1.89
1741 2.30
1856  2.77
1972 3.30
2088  3.89
2206 457
2324 533
2442 6.15
2563  7.08
121 SP
RPM HP
2023 352
2044 3.68
2099  4.09
2166  4.59
2247 517
2332 581
2420 652
2511 7.8
2604 811
a9 oL
2799  9.99
2901  11.06
3001 12.21

I

70
9.004
32 SP
RPM HP
1022 .46
1050 51
1084 7
1123 64
1166 72
1210 81
1255 91
1302 101
1351 112
1400 124
1451 1.38
1552 1.68
1661 2.04
1772 2.46
1886  2.93
2000  3.48
2115 4.09
2232 478
2349 554
2466  6.39
2585  7.34
140 SP
RPM  HP
2106 3.91
2123 4.07
2172 4.48
2231 4.96
2304 554
2388 6.21
2474  6.94
2563  7.75
2653  8.60
2748 951
2846 l{)éf
M il

38 SP
RPM  HP
1101 56
1121 .60
1148 66
1181 74
1221 82
1263 92
1307 1.02
1352 113
1397 125
1445 1.38
1494 152
15%3 1.83
1695 2.19
1803 261
1914  3.10
2027 3.66
2140 4.28
2255  4.98
2372 5.76
2489  6.62
2604  7-55

152 SP
RPM HP
2186 431
2203 4.48
2241 4.87
2296 535
2363 5.94
2441 6.62
2525  7.37
2613 8.20
2703 9.09

45 SP
RPM  HP
1103 71
1214 77
1241 84
1275 93
1313 1.03
1356 113
1399 125
1443 138
1489 151
1536 166
1«? 198

2-35
1835 278
1943 327
2054 384
2167  4.47
2281 518
2395  5.97
2510  6.84
2627 7.80

165 SP
RPM  HP
2279 4.90
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Mapdptnua

>U0uBoAo / Znuacia

Z 4 ©v a =

12

Q

UK

Imin-

Acgikteg / Znuaacia

KOUG:
min:
in:
out:
air:

BaBuog amodoaonc

A\OYOC NAEKTPIKNC TIPOG OEPUIKN ITX0
Mieon

O¢epuokpaaia

EvBaATia

Evtpotia

Moloétnta athoL - vepoUl

lox0¢
Mapoxn

PuBuoc¢ porg Beppotntog
Evépyela

Ogpuoyovog duvapn

MoooTNTO Kavoagpiov

A\OyoC agpa TIpoC KaUGIUO
ZTOIXEIOUETPIKN TIOCOTNTA 0€Pa
E1dIkr) BeppotnTa LTIO OTOBEPN TriEON
ZTPOPEC TPOXOAIWV

AKTIVEC TPOXOAILV

AldpeTpog

Alotopn)

Mukvotnta

OYKOUETPIKN| TIOPOXT

Kavaiuou TIET:
EAGxi0Tn TiPn K:
Eioepxouevo el:
E&epxoduevo H:
Aépa TiEp:
OWA.
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Al0oTAOCEIg

mihY?2

L2 T2
L2 T20

2l
MT!

ML2!"3
MI_2T?2
1272

MTI

L2
ML-3

L3T |

Agikteg / Znuacia

MetpeAaiou
KdapBouvou
HAEKTPIKN)
OepuIkA
Mrtepuyiwv
ZwARva
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