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Evyapotieg

Apywad 6o Mbera va guyaplotion Oeppd tov emPrénmovia ™G SMMTAGUATIKNG OV
epyaoiog, Exikovpo kabnymt k. AAEEN Keppavidn yw v moidvtiun Borbewa kat v dpiot
ovvepyacia ywr TV ekmdvnon g epyaciog admg aArd Kat yur TG GUHBOVAEG TOL GTO
EPYAOTNPLOKSO KOUUATL TNG.

Emiong 6o mMbeha va evyopiotiow wwitepa tov Kobnymm «. [pnyopn
Xaidepevomovro, v Ap. Avva ZepPdxm xar tov vmoyneo Awdaktop k. [létpo
Xp1otodovrov yio. T ToAdTn PorOeta Tov KaTd TN StdpKew TG SITAMUATIKNG EPYOOIOG.

Oa M0era va EVAYAPIOTHOM EMTAEOV TOVG PIAOVG OV Y10l TNV VTOKOVY] Kot TNV NOKT
VIOoTHPLEN OV HoL E0eEa KaTA TN S1dpKeELD TNG GLYYPUPNS TNG EPYUGING OVTHS.

Térog, evyapiotd Pabitata v ooyEvel HoL Yo T 6TNPEN KOl TNV EUTIGTOCVVN
mov deiyvouv oe péva GAa awtd ta xpoévwe. H epyacio avty givar otn pviun tov exmdva
adep@od pov Mdapkov Mnva, o omoiog Ao avtd Ta xpoévVIL TOL TOV eiya SimAa oV, MOV

€nabde va eipot SuvaTdg Kot va Ta Katapépvm o€ KaBe SuoKoAia.



Hepidnyn

Zmv mapovoa epyacio mpaypatomowdnke HEAETN, OXESWOUOG KOl KATAGKELT
CUGTNHATOG, YL TOV TPOGSOPIGUS TNG TAG TOV GUVIEAEST TPPNG 6TO GVOTNHA TPOYOS —
ownpotpoywd. I v viomoinom g mapovoag epyaciag Katackevdotnke H pnyovikh
ddtaln mov KaTaoKeELASTNKE S1bETEL GUOTNUA NAEKTPOKIVITIPOV , PLOIIGTEG GTOPDV TOV
Kwvnmpov (inverter), GEoveg mov PEpovv Ta dokipia yw Ta onoio Oo peAetnOei 0 cLVTELEGTNG
PGS , OMmg Kar oVOTNUA EPAPUOYNG QOpTiov oTovg GEoveg Ttwv dokimv. O GEoveg
oTPENG TOV SOKIOV TEPICTPEPOVTAV [e AVTIOET POPE KAl HE YOVIKOT TaXDTNTA TOV WE
KGAANAN pOOpion dnpuovpyodtav dtaopetikds Adyog oriobnong (slip ratio). O cuvteleoTi|g
PG pedetibnke Y Spopovg Adyovg oricbnong, kot SPOpETIEG TWES QOPTiov
cvurnieong Tov empaveldv. Ot cuvinkeg avTég, TANGIALOVY TO PAVOUEVO TNG GTATIKNAG OALG
Kat TG duvapkng Tpig mov avartioseTal 6T0 GLPUO.

A6 To. OMOTEAECHATO TOV TEWPAPATOV SmoTOONKe 0Tt 0 cvviedeotig TPPNG
peldveTan pe TNV adENon g TaxdTNTIS TEPIOTPOPNG QARG Kot TOV £QAPUOLOUEVOD POPTIOL
ocvurnieong. Avrtifeta o cvviereotng TPIPNG avédvetar pe v avénon g Tung Tov Adyov
okriocOnong. INa v koAOTEPN TOV ATOTEAECUATMV TPOYHATOTOWONKE GTUTICTIKY avdAvon

TOV ATOTEAECUATOV.
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1.Ewayoyn

Mo mepocdtepa and 100 yxpdvia, ot0 peyordtepo pHEPOG TOL TAAVNTY, T
o1ONPOdPOpIKE oY UATA OTOTEAODY TOV Kupilapyo Tpomo Yepoaiog MHETAPOPAS, TOGO
emPotdv, 660 kar gpmopevpdtmv. Ta oynpata avtd dwbétovv yahvPdvovg tpoyolg, ot
omoiol PEPOVY OVVYES TEPIPEPIKE (EEWTEPIKA 1) ECMOTEPIKA) Kot KtvoOvTal o€ dv0o TapdAAnAeg
Yal0Bdiveg odnpotpoyiés. Ot xordBdwvor tpoyoi, ot omoiot kvAiovrar oTig YaAVPdWVEG
o1ONPOTPOYIES, EYovv HiKpN TPPN KOAONG He OmOTEAECUO VO QMOUTEITOL CYETIKG HIKPT
KvnTipla dovoun yu va petakviBei £va fapd goptio. ' 10 Adyo avtd, o 61dnpddpopog, oe
oyéon pe ta avtiocToyo odkd péco petapopds, £xel mheovéktnua 10 mpog 1, dcov agopd
OTNV OIKOVOL KAVGILOV KAl GTNV Tepay®@YKOTNTO TNG EPYOCIOG M Emmiéov, 1 Aerrovpyia
10V G1dMPOJPOIKOD GVPROD Eival PUMKY Tpog to TEPPAAAOV oe oyfom pe GAla péoa
UETAPOPAG, SOTL KOTAVOADVOVTAL MKPOTEPE TOGE EVEPYELNG, CYETIKG UE TO HETOPEPOUEVO
eoptio. Emiong, ov toydmteg TOV avamTOGGOVTOL Eival DYNAEG, HELOVOVTAG CTHAVTIKE TO
XPOVO Kail KATE GUVETELN TO KOGTOG UETAPOPES.

H amoteleopatiki Kivion Tov 61d1npodpoptkod cuppod e£aptdtat amd Ty TpdceLoT
peta&h TPoxov Kot oNPOTPOYULS. TtV opoloyio. T®V oWNPodpoumV, ©f TPOSHLOT
(adhesion) yapaxtnpiletor M e@amTopevikyy dvvaumn, 1 Omoild AVATTVGCETOL KOTG TNV
gmrayovon M emPpadvven TV TpoydV OTN CWNPOTPOYLES KAl apOopd TOGO GTOLG TPOYOVG,
Omov eQaPUOLETAL TO GVOTN A TEINOMNG, OGO KUl GTOVG KVITIPLOVG TPOYOVS @ H npéceuon
e€aptdtar and TOAAOVG TOPAYOVIES, OTMG T TPUYLTNTU TOV ETUPOAVELDV ENAPNG TPOYOV-
S1OMPOTPOYLAS, TNV TAYVTNTA TOV OYNHATOS, T1 SVvaun emang kKat TV Yapén otoyeinv 6to
oNuEio ETAPNG TPOYOV-GINPOTPOYLAG TOV UELDVOLY TV TPOGPLGT), OTMS POALL FEVTPOV ol

Aappavovtag vmoym to mapamdve, T mwpoéceuorn (adhesion), eivar Kpioylog
TAPAyOVTaS Kol TPOKEWEVOL Vo Stao@aAiletot 1 amrodoTikn aALd Kot 1 aoQaAnG Aettovpyia
TOL GLONPOSPOHKOL GUPLOV Elval amapaitnTo, HeTa&l TPOYAV Kot GONPOTPOYILS, VOL VITAPYEL
évag eAdyiotog Paduds mpdoeuong . H eddyiom tym mpdoeuong eivar avaykoio yio vo vo,
dwoeatotel M afOmoT) AEwTovpyin TOV CULOTHUATOS TOV  QPEVAYV, OAAL Kol 1)
amodoTkdTEPN 0E0TOINOT TG EAKTIKNG SUVAUNG TNG UNXUVIG TOV GLPHOV BIB Avaroya
OpmG, pe TNV WuTepdTNTOL TOVL JIKTVOL Kol TG EWIKEG TEPIOTACEL, omouteital
BeAtioTomoinomn g Ting TPOcPLGNG KATA T SidpKeE TNG Kiviiong TOV GLPpOD.

[Tpokewévovr va avénbel n amddoon G EAKTIKNG SOvaung ™G HNYavig, va
EMTUYYAVETOL OVENUEVT] EMTAXLVOT], GAAG KOl VO AEITOVPYEL OMOTEAEGUATIKA TO GUGTNUA
nédnong, amoteiton avénpévn mpdseuon ), 1 omola dumg dev o mpémer va vrepPaivet
ovyKekpléva opia, 00Tt 1 a&omoinomn g evépyelng dev kabiotaton TAEOV amOdOTIKY L

[MoapdAinka dpwe, n avénuévn Tpdoevon Kot Katd cuvénelo 1 avénpévn Tpipn tpokaiiel



NV avATTLEN EVIOVOV SWLTUNTIKOV TACGEWMV PE ATOTEAEGHA TV PBOpE Kat Katamdvnon, 1660
OV TpoYGOV, 660 Kal Tov ownpotpoxdv. ‘Etol, emPapdverar n Aerrovpyio tov diktdov pe
ONUOVTIKO KOGTOG Yo TN GLVTNPNON KOl TNV OVTIKATACTOOT QOapUEVOV TUMUAT®V,

TPOKEWEVOL va. datnpnbel 1 ac@dielo Tov pEcov oe VYNAS eminedo o

Emiong, avgnuévn
TPOCPLOT| GE CLYKEKPEVE ONpela TOV JIKTVOV, OTWG GE UMOTOUEG OTPOPEG, UTOPEL va
dnuovpynoel TPoPAUOTE, KAl OTIS XEWPOTEPES MEPUTTOOCELS VO TPOKAAECEL EKTPOYUACHO,

6mmS Yo Tapaderypa 6o petpd tov Tokvo otig 8 Maptiov Tov 2000 7.

Avtifeta, peiopévn TpOcELOT| OTALTEITOL GE OPICHEVE OTUEL TOV JIKTLOV, EWSIKE
gkel OMoV o1 G1NPOTPOYIES AKOAOVOOVY ATOTOUT KAUTOAN TPOYUL, £TOL DOTE VO, LELOVOVTAL
Ol KOTOTOVIOELS, TOGO TMV TPOYADV, 660 Kat TV cwdnpotpoyidv. H peuwpévn tpdopuon dev
npénel vo. vrepPaivel ovykekpyéva Opuwr. TV mepintwon mwov vrepPel T Opu,
TOPATNPOVVTOL APVITIKEG EMTTOCEL, OTMG KABLOTEPNOES AOY® AVETAPKOVG EMTAYLVONG,
avénon ™G amOCTUONG GKIVITOTOINONG TOV GUPHOV, OTOAEWL EVEPYEWS HE GLVETEW
avénuévo KOOTOG AELTOLPYING, €VA OF OKPOIEG TEPMTMOELS TPOKAAOVVIOL GLYKPOVGELS
oVPUOV, POOPEG GTOVG TPOYOVS KAl OTIG OONPOTPOYES Kat Tifetan oe Kivduvo 1 acparew
tov emPatov 7.

Tig tehevtaieg dexaeties, Ol AMAUTNCELS HETAPOPAS TPOSAOTWYV KAl EUTOPEVUATMV ATO
10, owWnpodpopkd diktva avéndnkav oe peydio Pabud pe amotérecpo vo avomtvyHovv
o191 podpopkol cuppol, ot omolot emtuyydvovy vynAEg tayvtntes. Ot apagootoyieg avtov
TOV TOTOV SBETOVY LYNANG AmOS00oNG Kol ATOTEAECUATIKOTNTAG CLOTHHATA TEdNONS. Evd
T0 oynpata €xovv egedybel, M mpdpuon petald TPoYoL Kot oWnpotpoywds Oev Exet
petaPAndei, kabdg M @edon kol To VAKAE KOTACKELVNG, TOGO TV TPoyx®dvV, OGO Kol TMV
cwnpotpoxwdy mopapévouy apetafinta B

Aappdavovtag vroyn ta Topandve, eival EPPavES OTL 1| TPOGPVOT TV TPOYDV OTIG
o10MPOTPOYES Ba TPEMEL v EAEYYETOL AVAAOYMG, £TCL MGTE VO AAUPAVEL TNV KOTAAANAN TN,
AVAAOYQ e TN HOPPOAOYIN Kot TOV GYESUGUO TOV GLONPOSPOUIKOD SIKTVOV, TPOKEWEVOD V.
BeAtioTomolobvIor Ol amodOCES TOV OYNUAT®V. ApPYIKE, Ol KOTOOKELAGTEG OYNUATMV
Tpomonoincay T S1dtaln TV TPOYDOV TPOKELUEVOD VO, ETTLYOVY KAAVTEPT KoTavourn Pépovg
Kot Vo emrhyouy ™V KatdAnin mpooguon ©. Me ™y e&éhén tov kKhadov ot etoupeisg
KOTOOKEVNG GONPOdpoKdY oynpdtov avéntuéayv cuotipata, to omoie TomobeTodvron
OTOVG GUPHOVG KaL YPNCLULOTO0VV CUYKEKPILEVE ATAVTIKE Yo TN Heimon TG TPOSPUONG 1
XPNOOTO00Y VAKG Y1 TV avénon e, avdioya pe ™V mepiotacn ) . Mapdio avtd, 1
TPOSPLOT PETOED TPOYXOD OWNPOTPOYES eivar dvokoro va ereyydel, kabdg to cvoTHHA
TPOYOV-CLONPOTPOYAS eival vl OVOIKTO oVOTNHA €KTEOEVO 6TO TEPIBAAOV Kal VKOAM
déyetan empudrvvon amd otoyeio OTmMG vepd, Erata, GOAAL dEVOpmV, Gpupo Kot GAlo cToyeia

oV peTaBdlovy ™V veIGTaNEV TPSGPUOT ©



Extoc and v mpdo@uon, ONUOVTIKOG TopAyovTag Yl TNV ac@oin kivimomn tov
GLPLOY Eivar Kot 0 GLVTEAESTNG TPPNG, HeTa&D TPOYOD Kot GONPOTPOYLS, 1) TIUT] TOV OTOioV
TPETEL VO, EIVOL T) KATAAANAT, £TGL DOTE VO ATOPEVYOVTAL TAAAVTACELS TOV TPOYDV TAV®D CTIG
paryeg, o1 omoieg dNpovVPyovV avemBOUNTEG AVAAKADOELS 0TI SWNPOTPOYES. Ot avAAKOCELS
7oL dnpovpyodvtan exnpedlovy TV Kivnon g apaEooTolying, TPOKAADVTIS TAAAVIAOGCELS
Kol AOTAOELL OTO ECOTEPIKS TOVL GVPROH oAAA Kkar B3pvo .

[Tpokepévov va a£10mToovvIoL To CUCTHHATE EAEYXOV TNG TPACPLONG AALL Kot Vo
eAEYXETAL M| POOPAE KOl 1] KOTWOT) TV VAIKAV TOL SIKTVOOV, Eival amapaitnTto vo eAEYYETOL O
oLVvTELESTNG TPIPNG HeTAED TpOoYoV-c1dNpoTpoyLds. [t Tov oKomd awTd Exovv avantvydel ta
OYETIKA 0PV, KOl TPOTEIVOVTOL SLUPOPETIKE HOVTEAQ Y10 TOV VTTOAOYIGHO TOV GUVTEAECTY
Tp1PNg 610 dikTLOo. LTO TAMICIO NG EPYACING QVTNG TPOTEIVETAL Hiet GYESAOTIKY ADOT Ko
KOTOOKELALETOL Mo 10100VOKELT] YL TOV VTOAOYWGHO TOL GUVIEAEOTH TPPNG O©TO

e€etaldpevo ocHoTnA.

2.206TNRA TPOYOV-GLONPOTPOYLAS KL AVAIVGT] TUPUPETPOV TOV TO enpedlovv

2.1 Xvotnuo tpoydc-c1dnpoTpoyLd

O ownpodpopkoi cvppoi kwvodviar oe YAAOLPOVEG OLONPOTPOYIEG, Ol OTOIEG
TOTOOETOVVTOL KAl OTEPEDVOVTOL UE TN XPNOT CLVIECUMY o ELAVOVG 1| amd GKLPOSENQ
CTPOTNPEG, Ol OMOlOL GTN CULVEXEW TOTOBETOVVTIOL GTO £00POG AV GE VIOCTPMUO 0T
adpavi) VAKG (ok0po). Ze avtibeon pe GAla PESH 0SIKNG LETAPOPAES, OTMG TA AVTOKIVITA, TO
oWNPodpopkd oynprate eival otabepng Tpoyds kat £xovv povadikd yapoaktnpotikd. Katd
MV KivIo1 TOVG OTIS GWNPOTPOYES EKONADVOLY gyKkapolo maAwvdpouky kivnon (hunting
motion) pe oavamtuén TAevpikdV duvapemv, M omoio KaAgitor MUTOVOENG Kivnom Tov
ovppov. Emiong ta ownpodpopwkd oynpata €govv T dvvatdmro vo petafdiovv v
KatevBuvon g kivnong tovg, yopic ™V Vmapén aveApTNTOL GLOGTNMOTOS CAAXYNG
Katevhuvons, aKoAoLOMVTAG AVTH TOV GONPOTPOYIDOY. AVTA TO HOVOIIKE YOPOKTNPLOTIKA
0PEIAOVTAL OTOKAEIOTIKG OTNV KATAOKEVYT KOl OTN YEOUETPIL TOV CULGTNUUTOS TPOYOL-
ownpotpoyic ' .

H educ yeopetpio Tov CLGTHUATOS TPOXOV-GONPOTPOYLAS OVATOPICTATAL GE TOUN

oto oynpa l.



IZynpa 1: Topn cvotipatog Tpoyo0-c1dnpotpoytdc. A. Kovikn datopn néipatog, B. yovia khiong
odnpotpoyuis, I'. onueio enaeng néipatog, A. onueio enaEng 6Vuxa ECOTEPIKNG TAPELLS
G1O1POTPOYLHG.

Onwg dwmotdvetar and 10 exyqpa 1, 1 cwnpotpoyud £xer Wwitepn dotopn kot
tonobeteiton 6TOVG OTPOTNPES e KAlon Tpog To ecmTepkd. To péyebog g KAiong opiletan
and v yovie B (oyfqpa 1) ko tomoBeteitar pe tov tpOTO QWTO, £TGL MOTE VUL VRAPYEL
KOADTEPY EQAPUOYN TNG KEQUANG ME TO TMEAUN TOL TPOXOV KOl KAAVTEPY UETAPOPA TOL
(POPTIOL GTOVG OTPWTIPES KOL TO VITOCTPWLLOL.

Xtov tpoyd, 0 omoiog €xel emiong eWkO oxedwopd, dwkpivetar To TEANQ, TO OTOi0
Epyetal Gg EMOPN HE TNV KEQAAN TG ownpotpoyds (eynpae 1 :onueio I') ko meprpepkd
OVUYOG OTNV ECMOTEPIKT] TAELPA TOV TPOYOV, O OMOIOG EPYETOL GE EMAPT| UE TNV ECWOTEPIKN
nopeld g ownpotpoyxis (eyqpa 1: onueio A). Me ™ Ponbeln Tov TEPIPEPKOD GvvyaL
e€aopariletal 1 ooty TAEVPK KABOSNYNON TOL OYNUATOS, TPOKEWEVOL O GLPUOS Va
Kweital pe aopdieln 6To diktvo TV cwnpotpoydv. H emapn tov méipatog tov tpoyod ot
ownpotpoyld TapaTnpeital Kuping katd Tn Sdpkew e Kivnong tov cupuov o evbeia
TUNHOTO TOV SIKTVOL, EVD OTO TUWALATA TNG GLONPOSPOUIKNG YPAUUNG He KAUTOAN, TO onueio
emapng petatomiletar Kot otov dvuya Kot TNV mopeld ™G ownpotpoyuds. Ot mapandve
Baowkol Tomot emaeng petasd Tpoyol odNPOTPOYILS SlPEPovV, OTMG TPOKVTTEL KAl A TNV

amekoviot Tovg oto eyfpa 2. !
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Zympa 2:ZovOnKeg enaeng 6to cOoTNUa TPOYOS-GLONPOTPOY L

Otav 0 cvpuds Kiveiton 6e KOPTOAN TPOYLL, 1) ETPAVELD ETAPNG, OO TO TEALLA TOV
TPOYOL HE TNV KEQAAN TG oWnpoTpoyuds, peratomiletor 6TOV Gvuyo PE TNV ECMTEPIKN
TOPEW, e anoTEAESHO TOOO 1 TiEo EMAPNS, 060 Kat 1) TaxvTNTO. OAicBnong va avédvovtat
OMUOVTIKA. ATOTEAEGHA ALTOD TOV YEYOVATOG €ivat 1] @BOpA TG G1dNPOTPOYLLG OTNV TAPELD
va givar 10 @opég peyakdtepn amd OTL 6TV KEPUAT, 1 OO0 £PYETAL OE EMAPT| LLE TO TEAUQ

. [11]

TOL TPOYOL [Na 1o Adyo avto, otav yivetar yxpiomn Amavtikov, avtd eeapuoletal 6to

onueio emaPng OVUYO-TOPELIS, £TCL MGTE VO, LEUDVETOL O GUVIEAECTNG TPPNG OTO onpeio
00T KoL KaTd, GUVETELD Kol 1) @Bopd 6T0 shGTHA TpoYdc-c1dnpoTpoxtd 2.
H mieon emapnc peta&d tpoyod kot owdnpotpoyds eivar duvatd va. mpocdiopitoTel

nepapatikd. Opiopévol epeovnrég )

YPNOOTOINGAV VTEPYOVS YL TOV TOGOTIKO
TPocdoplopd ™G KOTMONG HeTall OTATIKG QOPTICUEVOV TPOYDV Kot odnpotpoyidv. Ta
amoteléopato mov ANEONKav cvykpibnkav pe Tt avtiotoye aplOunTikod HOVTEAOL
Bac1Lopevov oty péB0do Tmv cuvoplakdv otoyeiny (BEM) mov mpotdénke amd dilovg MY,
Ext0¢ TV mopandve, yio Tov oKomd antd €X0ouv avamtuybel Kot vEES TEXVIKES, OTmG 1) Xp1on
gvaicOntov ot mieon xaptod Tov TomoeTeiton oe kP empdvetn ot cwnpotpoyd !
Agdopévov Opmg, Ot to onueio kat M emPdven emaPng HETaLd TPOXOL GNPOTPOYLS
TOKIAOL 6TOBEPE, M HETPNOT T®V GLVONKAOV emapng elvon eEopeTikd dvoKkoAn. [ tov Adyo
avTo M KVPLL S10dKAGIR Y10 TOV TPOGIIOPICHO TNG EMPAVEING KOL TNG TECTG EMAPNG YIVETOL
pe vmoloywopovg He T xpnon ¢ Oewpiag tov Hertz, pe v vadbeom damepov

pecodwotipotos. To mpoypappa yo H/'Y CONTACT, mov a&omowi v pébodo twv
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