Kegpanato 6 ‘

O Hiektpovikiog utrofoyiGTrg
WG Epyaneio Tou XNUIKOU

2KoTéG TOL KePOAQioL aVTOU eival va TrTapovaidoel Tr dladikaoia Tou TToIoTI-
KOU €AEYXOU KOl TIG KUPIOTEPESG EPYAATNPIOKEG GUOKEVEG TIOIOTIKAG KOl TTO0O-
TIKAG avéAvong, KaBWS eriong Kol TIG PATIKEG ApXES TNG PIOHNXAVIKAS TTOPO-

YOYNS.

Evotnteg

6.1 IMo10TIKOG EAEYXOG KAl EPYATTNPIAKEG OUOKEVEG
XNUIKI§ avalvong

6.2 Biounxavikn mapaywyn Kai flopnxavikég Hovadeg

6.3 Avtopartog éAeyxog Brounxavikwv povadwv




€ENOTHTA 6.1
NMOIOTIKOX EAETrX0OX KAI EPTAXTHPIAKEZ
ZYZKEYEX XHMIKHXZ ANAAYZHZX

® [loi1oTikOG EAeyyo0G§
® Epyaornpiakég PETPIOEIS YIA TOV EAEYX0 TNG TOIOTNTAG
® [Epyaornpiaka opyava moIoTIKI)G KAl TOOOTIKIG avaAvong

||||mmmm"NTAz AYTH THN ENOTHTA OI MAGHTEZ ©A MITOPOYN:

® Na avagEpouv Ti ival TTOIGTNTA €VOG TTPOIGVTOG KaIl OTTO TTOIoVS TTop&ryo-
vTeg e€apTaTal.

® Na ava@épouy Ti gival 0 TTOIOTIKOG EAEYXOG KOl OE TI ITTOOKOTTE.

e No atmapiBpolv Ta 0TASIx TOL TTOIOTIKOU EAEYXOUL.

e Na ava@épouy Ti gival Tar TPOTUTIA YIA TH) SIGOPAAIOT TNG TTOIBTNTOS KO
TTo1EG SIAdIKAOTEG APOPOLV.

o Noa meprypdpouv Ta oTAdIx pIag evépyavng XNHIKAS avéAvong.

e Na atmopiBpolv Ta Bacikd avoAUTIKG Spyava veg XNHIKOD gpycoTnpiou
KQl TIG XPAOEIG TOUG.

|||||“|“|I“|||""|MM"@IAKOZ XAPAKTHPAZ TOY H/Y - TO ANAAOTIKO TOY IEPIBAAAON

KoTd Ta TeEAevTaia Xpovia 0 €vTovog avTaywviopos €xel auEAoEl TIG oTTal-
TAOEIG yIa BeATIPEVN TTOIGTNTA TIPOidvTwYV. KA TToIdTnTa £v6G TTpoiévTog
onpaivelr 0TI TO TTPOIOV IKAVOTIOIEl TIG OTTAITAOEIG TTOU £XOUV , OXETIKA HE Q-
T6, N TOAITelat, S1EOVEIG OpYaVIOpOT i} KOl TO KATOVOAWTIKG KOIVO.

H moiétnTa Twv mpoidvrwyv e§apTdTan amé TNV TOIGTNTA TWV TPOTWV
Kol BonOnTIKWV LAWY, TN p€Bodo Tapaywyns, Ta oTEOIx TS TeCepyaaiag, Ta
LAIK& CLUOKELAOTOG, TIG CUVOHKEG KOTG TI HETAQPOPG KAl THV ATTOORKELON TWV
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TPOIGVTV KATT. H KOAUTEPN TTOIBTNTA TIPOIGVTOG TTPOVTTOBETEN GUVHOWS M-
YOAOTEPO KOOTOG TTPOIGVTOS.

H moidtnTa Twv mpoidvTwv eAEYXETOI OTO EPYAOTHPIO TTOIOTIKOU €AEY-
Xou. IMoloTIKGG éAeyx0g eival TO GUVOAO TWV AEITOVPYIKWV TEXVIKWV KOl TWV
dpaOTNPIOTATWY TTOL XPNOIHOTIOIOVVTO VIO TNV EKTTAPWOT TWV ATTXITHOEWVY
NS TOIGTNTOG.

216X0G TOU TTOIOTIKOU EAEYXOU E£ival O TTIPOTOIOPITHGS OPITHEVWV PUOIKWV
KOl XNHIKQOV XOPOKTNPICTIKOV TWV TIPMOTWV LAWY 0AAG KOl TWV EVOIGHECWY KOl
TENIKWV TTPOIGVTWV, N GUYKPIOH TOUG PE TA ETTIOUVPNTE XOPOKTNPIOTIKG (TTPO-
dlaypagég) kai n atrodoxn, N amdéppipn f n 61I6POwWON TWV dIAPOPWV pPE KO-
TGAMNAEG evEpyeleg (PUBHION OLVONKWV BIEPYOOIWV KATT.) O€ €va OUOTNHO AVOi-
TPOPOdATNONS.

O to10TIkAG €Aeyxog SiokpiveTon og €Aeyx0 TNG TAPOYwYIKHS Siadikaoiog
Kol EAeyx0 Tou TEAIKOU TTPoidvTog. MepdapBdver:

€AeyX0 TTOIGTNTAG TWV TTPAOTWV LAWY

€\eyxo TNG TTapaywyikrg diadikaaiog

EAeYXO TTOIBTNTAG TWV EVOIGHECWV TIPOIGVTWV

€\eyxo OIGTNTAG TOL TEAIKOU TTPOIGVTOG

€Aeyxo KaTG TV oroBrikevon Kai diakivnan Touv TPoiévTog.

Mo Tov €Aeyxo TNG TOIGTNTAG, ATTAITEITON 1) OPYGVWOT) £VEG CUCTHPOTOG
TTOIOTIKOU €AEYXOU pE OTOXO TOV KABOPIOPS TTPodIoypa@iv yia K&t €idog
TPOIGVTOG Tr.X. TO YOAX TTPETTEI VO €XEI OLYKEKPIPEV oVOTOON (TTPWTEIVES, Ai-
T, LOATGVOPAKES KAT.) Kol 1816TNTEG. O1 TTpodiaypa@ég eivan VOHIKESG, STav
BeomiovTal amo diebvelg opyaviopoUs, atré KPATIKESG LTINPETTES 1 aTrd TV Ev-
pwoikf ‘Evwon, kai Blopnyavikég 6tav Beotriovrar atré Tn Blopnyavio.

Na mn SicopaAion Tng ToIdTNTOG £XoUV dnpiovpynBel ot To Alebvij Op-
yaviopoé Tutrotroinong (ISO - International Standards Organization) €181kég o€Ipég
TPOTUTTWV, COPPWVA HE TIG ATTAITAOEIS TWV OTTOIWV YIVETAI OO TOUS £BVI-
KoUG fj GAAOUG POPEIG N TTIOTOTIOMON TWV ETTIXEIPHOEWV.

Ta TPSTUTTA IOV XPNOIHOTTOIOUVTOI WG 00NYOS Yo TN dlaa@EAIoN TNG
TOIGTNTOG KOl WG PETPO YIX TNV a&loAdynor Tng eival autd Tng oeipdg 1SO
9000. H oeip& auTr epdapBaver mévte PaoikG TpdTuTra, SnAadhi cvoTipaTa
yia T diao@daAion moidTnTag aTn 6loiknor, OTI§ LTINPETiEG, 0TO OXESIOTHO,
OTNV EYKOTAOTOOT), OTNV TTAPAYWYH, OTOV EAEYX0 TV VAIKWV, OTO TTPOIGVTO.

Ta mpéTuTTa TNG oeIpds ISO 9000 TrepI€ouy YeviKEG 0dnyieg yiax Tnv Tro-
peitt TTov KOAEITal Vo GKOAOVOROE! pIa ETTIXEIPNOT pE OKOTTO Tn SIaa@EAIoN TG
TOIGTNTOG KOl eV avapépovTal o€ ouYkekpigéva TrpoidvTa. MAfpelg odnyieg,
WOTE €va XNHIKO epyaoThplo va ptropel vor die€dyel peTpioelg pe a&iomoTa
oroTeAéOpOTR, OivovTal OTTé T ELPWTTAIKG TTPATLTTA TNG Oelpds EN 45.000.

H ouvolikr| diadikaaiar Tou TroloTIKoU eAéyxou @aiveTal oTnyv eIkéva 6.1.1.
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Eikova 6.1.1 H ovuvo-

XOUL TTOIBTNTOS

|||m“'ﬁ||mmmmmmfz METPHZEILX A TON EAEIXO MOIOTHTAZ

O €\eyxog TNG TOIGTNTOG TWV TPOIGVTWV YIVETAI PE TOV TTPOTOIOPITUO
TV S1IAPAPWV XAPOKTNPIOTIKWV TWV CWHATWY, VTTOKEIPEVIKWV (YeUOT), 0opn,
XPOHO KATT.) KO GVTIKEIPEVIKWV (GYKOS, BGPOG, TTUKVOTNTO, XNHIK 0UOTOON
KATT.). O1 péBodor Trov xpnoipoTtroloVvTal givan avtioTorxa n e€€Toon Tou Trpoi-
6VTOG HEOW TwV TTEVTE COOAOEWV KOl 01 SIGPOPES ETTIOTNHOVIKEG PEBOGOI pE-
TPNONG, PUOIKES, XNHIKES, PUOIKOXNHIKES KOl MIKPOPBIOAOYIKES.

270 XNHIKG epyaaTripio YiveTal cuvBws PETPNOT SIPEPWV PUOIKWV 1810-
THTWV £VEG TIPOIGVTOG KOI TTPOOSIOPIOPGS TWV CUCTATIKWY KOl TNG OVOAOYIOG
TOUG 0TO Sefypa, SnAadH TOIOTIKA Ko TTOCOTIKH avGAvoT. Mo TNV TTOIOTIKI KO
TTOCOTIKI] AVAALOT XPNOIHOTIOI0UVTOI CUVABWS EPYAOTNPIOKG OpYavVa KOl OU-
OKEVEG, OTTWG O TITAOOOTNG, TO PACHATOPWTOPETPO LTTEPIVOOLG-0PATOV, O
O€PIOG XPWHATOYPGIPOG KATT.
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Ta oTad1x prag evopyavig XNPIKAS avaAvong eivar:

H derypoToAnyia

H tmpokaTtepyaoia Tou defypaTog

H BaBpovépnon Tou opydvou

H Arjgn Tng pétpnong

H emelepyaoia, n mapovoioon Kai n alloAGynon Twv HETPHOEWV.

Ta Sefypara raipvovton pe KaTdAANAeg peB6doug SerypaToAnypiog otmé Ta
didpopa oTddIa TNG Taporywyikrg Siadikaoiag kal amodnkebovtal, PEXPI VA
avaAuBoUVv, og oLVOKEG KATGAANAES yia TN diaTApnor| Toug (Tr.x. Yoén). Mpiv
oTr6 TN XNHIKH pETPNOT XPeIGeTal oLVHBWS TIPOKATEPYNOIT TOU SEfYHATOG KOl
faBpovéunan Tov opyavou.

H 1mpokarepyaoia Tou Oefyporog mepIAapfavel pia ogipd dlepyaaiwv, Trou
e€opTaTal OTTO TO 160G TOUL SEIYHOTOG KO T CUYKEKPIPEVN avGALOT). TETOIES digp-
yooieg eivor  GAean, n Efpavon, n oyion, n SicAvToTroinon Tou defypaTog KA.

H BaBpovdéunon Touv opydvou eival n puBpION TG amré6001|g TOU KOTA TN
pETpNON Kal yiveTal ge KATGAANAG TTpATUTIO. ZUVAOWS XPNOIHOTIOIEITON 1) PEBO-
860G TNG KapTUANg avaopds yia T foadpovopnon. Kara tn pébodo auTr, mo-
pookev&lovTal TPOTUTIA SIGAVHOTA YVWOTHSG OUYKEVTPWONG KOl HETPIETON K-
TIOI OUYKEKPIPEVN PUOIKH TOLG IBIGTNTA, T.X. pH, aywylipdTnTa, amroppdenon
PWTOG KATT. 2T GUVEXEIO KATAOKELAZETAI 1 KOPTTOAN avapopds, dnAadr n ypo-
PIKI] TTOPAOTOON TOL PETPOUHEVOL HEYEBOUG (atroppdPnong PwTos, pH KATT.)
0€ OUVGPTNON TIPOS TN OLYKEVTPWOT) Tov dIAVpaTOS. H avTioToixn @uoiki
1IB16TNTO €VOG SIOGAOPATOG AYVWOTNG CUYKEVTPWONG HETPIETAI PE TO GPYQVO, KOl
N OLYKEVTPWOT| TOU BPIOKETOI 0TI CUVEXEIX AT THV KAHTTOAN ava@opds.

"Eva TTap&oerypa evopyavng XnNHIKAG avéAvong eival o poadiopiopds Tng
ouykévtpwoarng o16fjpou(Fe) oe defypa aofeaToAiBov.

O ooPeaTéAiBog atroTeAel T Bacikf TP@TN VAN YO THV TTAPOAOKELI] TOL
TolpévTou. H TepiekTIKGTNT TOL AoPeoTOABOL o€ OidnpPo eTrpedlel To LPOG
TNG OMTAITOUHEVNG BEPHOKPATIOG YI TNV TTOPWOT TOL HIYHOTOG 0io3E0TOAIBOU-
opyAov KaTé Tnv Tapaywyr] Tou KAIVKEP KO €V PEPEI TO OXNHOTIOPO TWV
LOPAVAIKWV EVOOTEWVY TTOL €ival LTTEDOLVEG I TNV TTHEN TOU TOIPEVTOUL.

O TpoadIopIopds TNG TTEPIEKTIKOTNTAG Tou Fe yiveTal wg e€Ag:

MeT& atré oeipd diepyaoIwV YIa TNV TIPOETOIHOOIO TOL SEfYHOTOG KOl TH HETO-
TPOTIH) TOU O€ SIGAUHQ, HETPIETOI N ATTOPPOPNOT PWTOS OPITHEVOL PKOUG KO-
HOTOG TOU SIGAUPOTOG OTTG (PACHATOPWTOPETPO OPATOV- LTTEPIOOOVS, TO
otroio €xel ponYoLpévwg Poabpovoundel pe oeipd TpoTOTTWY dioAvpGTWY. H
OLYKEVTPWOT) TV 1I6vTwV Fe*™ o1o SidAupa TpoodiopieTan ord TNV KOPTTOAN
avaQopd§. AT T OLYKEVTPWOT TWV 16vTwV Fe™ petd ommd pia ammAr pabn-
poTikr) emeepyooia, vTTOAOYI(eTal N OLYKEVTPWOTN TOL CI6APOL OTO defyHa
ToUL aoPeoTOABOL. (EIKVES 6.1.2 €wg 6.1.5)
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ETALIO 1

SENEATOAHYIN KAl

NP OETORATIA TOV ETQIMO AEINMA
AFIFMATOX A TH METPHEH
THI ANGPPOGHEIHI TTAAID 3
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HAIYTHOAOMEMOT THE -
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BMNASOPAL
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ANAITOYMENA ANTIAPAZTHPLA

Soadupa A1 mL Sk, uSpoighoopeoig uSpafuhapimg 100 Ko,

Spahupa B:10 mL Siek. 1,10 gosaBaling 0,1% €00

fpaupn M0 mL Sob dvubpow ofmod vorpiow 10% koo

Aphupio 410,30,30 40 mL mporimrou Sahdporog Fed iy 10 ppem {10 magiL}

Eikova 6.1.2 Ta Tpia oTGd1a TnG avéAvong o16rpou Il kol Tar avTISPROTHPIX TTOL ATTAITOVVTOI
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Eikova 6.1.3 Ta diadoxikG oTGSIa TNG TPOETOIHOOIOG TOU SefyPOTOSG YIO TN PETPNON TNS
atmoppogpnong (XTAAIO 1)
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Eikova 6.1.4 H Siadikaoio kaTaoKevAg TNG KOPTTUANG ovapopdg(XTAAIO 2)
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i
AHAROPAT

J‘. Eikéva 6.1.5 MEtpnon

™S amoppdPnong Kol
UTTOAOYIOHGG TNG OUYKE-

* vTpwong Tou o16rpov
NEPEETIEOTHTE TOY ARMWATOT z
ATHECTONDOY T Fa oTOV aofBeoTéAiB0
(XTAAIO 3)

H diadikaoia Tng avéAvong oidripov o aoPeoTéAIBoO Kol T XPNOIHOTIOI-
oUpEVal OKEVN KOl Gpyova HETPNONG TTAPOLOIGLOVTAI 0TI OUVOOEVTIKY EPOpP-
poyr. Na va n dovpe, emAéyovpe «MOIOTIKOXZ EAETXOX» - «<ANAAYXH AXBE-
XTOAIOOY QX TMPOX ZIAHPOMY.

6.1:3| ANAAYTIKA XHMIKA OPIANA

Méepik& avaAuTIKG Gpyava TTOL XPNOIHOTTOIOUVTOI CUXVG OTNV TTOIOTIKA
KQI TTOOOTIKH avAALG TTEPIYPAPOVTOI HE CUVTOMION 0T OLVEXEID. EikOveg
Kal SIaYPAPHATA GUT®V TWV OPYAVWV TTAPOLOIGLOVTAl 0TI GUVOOEVLTIKA
epappoyq. Na va 1o dolpe, emAéyovpe «METPHXZEIZ» - «ANAAYTIKA
XHMIKA OPTANA®.

1. Zuokevn pETPNONG TNG CLYKEVTPWONS I6VTWY ( METPNTHS 16VTWY )

O peTpnTAS I6VTWV givail Evar TTEXGHETPO TTOL SIBOETEI, EKTOG OTTO TO NAEKTPO-
810 avaopds, éva eKAEKTIKG NAEKTPESIO I6VTOG, oL €l €IOIKH pepPPpPEvn avi-
XVELONG TOL 16vTOG. H d1agopd duvopikol petald Twv 600 nAekTpodinv oxe-
TICeTQI PE TN GUYKEVTPWON TOL 1I6VTOG 0TO diGALpa. Ta 6V0 NAekTPBdIa €ivan
OULXVG EVOWHATWHEVO OE €VOL.

XpnOIHOTIOIEITOI YIQ TN HETPNOT TNG OUYKEVTPWONG TWV VITPIKWV OE XU-
HOUG (ppOUTWV KOI OTO £80OG, TWV I6VTWV YAwpiov o€ OelyHa TOIHEVTOL, TV
I6VTWV POOpioL 0TV 060VTETTAOTA, TWV I6VTWV KaAiov, vaTpiov, HoAVPBdoL ot
diGipopar defypoTar KAT.

2. AuTOpaTI CUGKEVH OYKOHETPNONG 1) TITAOSOTNG SicAvpdTwv
OykopéTpnon i} TITAOSGTNON £ival 0 TTOOOTIKGG TTPOCGOIOPIOHES HIOG OLGTOG O
éva SIGALpA, e TNV TTPOTBKN £VEG avTIOPACTNPIOV, HE TO OTTOIO N OLGTC OVTI-
dpa €€ oAokArpov.

2710 GyvwoTNnG GUYKEVTPWONG SIGAVPC TTIPOOTIBETAI GUVEXWS HETPOUHEVOG
6YKOG TTPOTUTIOL OICAUHOTOG YVWOTHS OUYKEVTPWONG HEXP! TO Onueio TTAR-
poug avTidpaons. To TeAiké onpeio TnG avTidpaong TpoadiopileTal aTmd pia
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EvArmornez | H/Y

otréTopn HeTaPoAr otn diagopd duvapikol peTadl 600 KATGAANAWY NAEKTPO-
diwv, n omola peTpIéTan pe €va TEXGHETPO.

H auTépoaTn ovoKevr OYKOHETPNONG OULVOEETAI pE HIKPOUTTOAOYIOTH, O
otroiog eAéyxel Tnv TPooBkn avTidpacTnpiov, SIOKETITEl TNV TPOGOIKN OTO
TeNIKG onpeio TnG avTidpaong ko LTTOAOYICel TN CLYKEVTPWOT) TNG OLOIOG OTO
diGAupa.

Ta pépn pIOS AUTOPOTNG CUOKEVAG OYKOHETPNONS EiVal: O) HIG QUTOPOTN
pox0ida oTABEPNAS POX|S, B) N HOVAOQ EAEYXOL AUTOUGTWY OYKOHETPHOEWY, Y)
TO KATOYPOPIKO NAEKTPOHETPO (TTEXGHETPO), &) N povada KLWeAIdaG pe pa-
YVNTIKG QvadeLTHPO KOl TTOTHPI OYKOPETPNONSG.

O1 0VOKEVEG TITAOOGTNONG XPNOIPOTIOIOUVTAI YIO TOV TTPOCGOIOPIOHS 0E€0G
i B&ong oe LOATIKG SIGAVHATA, YIG TOV TTPOCOIOPIOHS XPWHIOVXWV, 1wdI0V-
XwV, Bpopiolxwv oTo vepd, I Tn HETPNON TNG OKANPSTNTOG TOU VEPOU, YIX
TN p€Tpnon Tng o&UTNTOG ToL AadIOV, TWV AVAPUKTIKWYV, TNG HTTUPOS, TNG Pev-
divng KATT. XpnoipoTtrolodvTal YevIK& yia avTidpdoelg e§oudeTépwang, kabidn-
ong, o&eidoavoywyrg, OXNHATIOHOU CUPTIAGKWY KA.TT. 08 LSATIKG Ko pn dio-
AUpaTa. Bpiokouv epappoyry oTov ToIOTIKG €AeyX0 vEPOU, TPOPIPWY KOl TTe-
TPEAQIOEIDWV.

3. ‘Opyava amoppo@nong Tov GwTog

To @Aopa ToL PWTOG XWPICETAI OE TPEIG TIEPIOYES:

o) XtV vmepidddn mepioxn (ultraviolet, UV), pe pfkn xkopartog 185-380 my, ao-
poTn.

B) Ztnv opartr mepioxrj (visible, Vis), pe prikn KOpaTog 380-780 mp, opaT).

Y) XV vtrépubpn Tepioxn (infrared, I.R.), pe prikn kOpatog 780 mp -15 p, o6-
poTn.

2T OLVEXEID, TTEPIYPGPOVTOI PE CLUVTOHIT o1 HEBOdOI HETPNONG TNG OTTOP-
POPNONS TOL PWTOS KAl TA AVTICTOIXO OPYOVQ:

H paoparopwTtopeTpia atroppdpnong eivai n péBodog mouv BaciCeTal oTn
HETPNON TNG OXETIKAS ATTOPPOPNONG TOU PWTAOG, OPICHEVOL HPIKOLSG KUPOTOS,
ou SIEpYETAl AT SIGALPA HIOG XNHIKASG OLOIOG, KAl 0T CUOXETION TNG HE TN
OLYKEVTPWOT) TNG 0LGTIaG 0TO SIGAVHO.

ZtnpideTon oTo vopo Twv Lambert-Beer, obpgwva pe Tov omoio: «OTav
HovOXpwHOTIKA akTIVOBoAi Trepvéiel péoa ot SiGAuvpa , oTaBePoL TTéyoug
oTIB&dag, T6TE N amoppdpnor] TG od To SIGAVPA eival VBEWS avahoyn
TIPOS TN OLYKEVTPWOT TNG SIGAVPEVNG OVOTOGY.

‘OTav XpnoIHOTIOIEITAI HOVOXPWHOTIKH OKTIVOBOAIG ((pwg opIopévoy pi-
KOUG KOPOTOG) O€ OTTOIONTIOTE TTEPIOYT] TOU PACHATOG TOL PWTAG, N PEB0SOG
AEYETOI POAOUATOUETPIO 1] (POCHATOPWTOMNETPIO, VA OTAV XPNOIHOTIOIEITA
OPIOPEVO £0POG PNKWV KOPOTOG 1] KOI HOVOXPWHOTIKA OKTIVOBOAI 0TV opaTh
HOvo Treploxn, N pEB0SOG AEyeTO QUTOUETPION I XPWHATOUETPIO.

Ta avtioToiya 6pyava pETPNoNS TnS aroppdoPnong Tou PwTog eivai:
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Ta paouATOPWTOUETPA LTTEPILIOOUG-0pATOU (spectrophotometer UV-Vis)
Ta paouaropwTdueTpa LTTEPUOPOU (I.R., Infrared radiation)
Ta puwTOuETPA 1 XPWHATOUETPA (photometer, colorimeter)

To BaoikG pépn evEG POOHATOPWTOHETPOL 1} EVOG XPWHATOHETPOUL Efvar:
N Nyn okTivoBoAiog, To THAPG €TMIAOYASG HAKOUG KUOPOTOG, TO THAPO TOTTOOE-
TNONG TV KUPEADWV, 0 aVIXVEVTHG OKTIVOBOAIG KOl TO THAHO AvEYVWOong 1
KOTOYPOPHG TWV PHETPHOEWV.

To gpdoua aroppdenong piag ovaiog, dnAadH n ypagikr ToapdoToon Tng
atoppdpnong (A) SIGAOPATOG TNG OLGTOG € CLUVAPTNOT TTPOS TO PKOG KUHO-
TOG (M), PTTOPEl VO XpNOIHOTIOINGE( YIO TNV TOUTOTIOINOT (avayvdpIon) TNG Ov-
oiag (Tro10TIKGG TTPoadiopiopds). Etriong, av peTpnBel n amoppdgpnon evog o1a-
AOHOTOG TNG 0VOIOG GYVWOTNG CUYKEVTPWONS, PHTTOPET VO TTPOTOIOPIOTES 1) OU-
YKEVTPWOT TNG 0VCIOG, EPOTOV £iVal YVWOTH 1 KAUTTUAN ava@opds TG ovoiog
(TTOOOTIKGG TTPOTOIOPIOHOS).

H @aouatopwrouetpia vtrepIdhidoVG-0paATOU XPNOIHOTIOIEITAI KUPIWS
OTNV TOO0OTIKH av&AULQTI), T.X. OTOV TIPOCdIOPIOHS IGVTWV OIBHPOL 08 OTEPED
defypa, payyaviou ko Xpwpiov aTto XGALBa, VITpwdOWYV 1I6VTwV 0TO VEPS, Puw-
OQOPIK®V OTA ATTOPPUTTAVTIKG, OTNV avEALOT TPOPIHWV, BIOAOYIKWV LYPKY,
vepoL, HETGA VY, 0TOoV €AeYX0 KOBOPOTNTOG TWV GVTIOPAOTNPIWV KATT.

H paouaropwtoueTpia uTTELUOPOL XPNOIPOTIOIEITOI KLPIWS 0T dIEVKPI-
vion Tng S0UAS KOl OTNV TAUTOTTOMON GYVWOTWY XNHIKOV EVOOEWV, TT.X. OTOV
TPOCBIOPIOPS TNG XAPOKTNPIOTIKAG OPASAG popiwv, oTov TPoodIopIoPd Tov
BevCoAiov, otnv aviyvevon mpoopiewv KA. Mia ouvnBIopévn epappoyn TnS
eivain ) avéAuor aAko6Ang oe defypaTa eKTTVESHEVOL OEPa ATT6 00NYoUs.

H ypwpaToueTpio rj puTOUETPIO XPNOIPOTIOIEITAI YIO TOV TTOCOTIKO TTPO0-
SI0pIOPG H10PEPWV IGVTWV KAl XNHIKWV EVOTEWY OTO VEPS Kol 0€ dIdipopat O1ai-
AOpata, .. 16vTwv YAwpiov, apyiAiov, kadpiov, poAvBdov, viITpwdwv, pw-
OPOPIKWYV, KABWG KOl XNUIKOV evidoewy, 6TTwg YAwpiov, udpadivng, @aivoAng
KATT.

4. DACHATOPWTOPETPO ATOHIKHS ATTOPPOPNONS
To PAOCHATOPWTOHETPO OATOHIKAG OTTOPPOPNONG HETPGEI TNV ATTOPPOPNON
OKTIVOPBOAIOIG OPIOHEVOL PKOUG KOPOITOG OTO OLOETEPD ATOHA EVOG OTOIXEIOU.
H aTopoTtroinon Tou aTorxeiov emMTUYXAVETOI HE PAGYD 1} HE NAEKTPIKG Ogp-
poivépevo kKABavo. H atoppdgpnon Tng akTivooAiag ival av&Aoyn pe T ou-
YKEVTPWOT TOU OTOIXEIOV, GUPPWVA PE TO VOHO Tov Beer.

Ta pépn evog PAOHOTOPWTOPETPOL OITOMIKIG ATTOPPOPNONS Eivail: n -
Y akTIVOBOAIGG, 0 HOVOXPWHATOPOS, O ATOHOTIOINTAG-KAVOTAPAS 1 NAEKTPI-
KOG (pOUPVOG YPUPITN KOl O AVIXVEUTAS.

H péBodog TNG pOopPaTOPWTOHETPIOG ATOHIKAG OTTOPPOPNONG XPNoiHo-
TTOIEITAI OTNV TTOIOTIKY KO TTOOOTIKF AVAALON HETOAAIKWV OTOIXEIWV KOl 1XVO-
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oTorxeiwv. Me auTtiv TpoodiopieTal peyGAog apIBudg HeTGAwVY o€ TTepIBol-
AovTIKG SefypaTa (vepd, ammOPANTR, KOLOOGEPIX, OKOVI, OEPIO KOl AEPIOAVHO-
Ta), BloAoyik& defypaTa, PIOpNXavIKG TTPOIGVTa (XPWHOTA, TTAGOTIKE, QOPHA-
KELTIKG €i0n, XopTi, YOOA!, TOIPEVTO, TTPOIGVTa TETPEAaiov, KATT.), TPOPIHQ,
OPUKTG KOI TIETPWOHOTA, HETOAAOUPYIKG TIPOIOVTQ, YEWPYIKG SEfYHOTO KATT.

5. A£p10G XPWHATOYPGPOS

O aépiog xpwpartoypdgpos (Gas chromatographer, GC) xpnoipotroleital oTnv
TIOIOTIKN KOl TTOCOTIKA GvGALOT HIYHETWVY KOl 0TOV €AeYX0 TNG KOBapOTNTOG
TWV OLOIWV.

To piypa ovaiav diapifaleTar oe aépia KATGOTAON (KIVATH PAOT) KOl Ki-
veltar pe T Porbeia evog adpavols agpiov péoa oe aTHAN TTOL TTEPIEXEI KO-
TGANAO LYPS (OTATIKY QAEOT) TTOV CUYKPOTEITOI O€ OTEPES LTTGOTPWHA, TI.X.
YNns Siatépwv, fj o€ TPIXOEIdEIG OwArveg atré PETOANO, YUOAT f} TTOALPEPES LAI-
k6. Ta S1GQOPa CLUOTATIKG TOL PIYHOTOG EXOULV OIGPOPETIKY TOXUTNTA HETO-
TOMONG Kol POAGVOLY a€ dlaPopeTIkoUg Xpovoug atnyv £6060 TG 0TAANG, 6TTOUL
avryvevovTal oo €161K6 avixveuTr. O aviYveLTAS AUTOG UTTOpEl Vo eival €vag
POOPOTOYPAPOG HALOG 08 OPIOPEVES TIEPITITAOEIS.

Ta omovdaIdTEPO PEPN EVES OEPIOL XpWHATOYPAPOUL eivai: a) ol ofideg
Tou adpavoug agpiov (HAI0, apyd, GlwTo), B) 0 HETPNTHAS POKS TOL CdPAVOUS
agpiov y) o KAPavog oTabeprig Beppokpaaiag, Tov TepIAapBdvel To oOOTNHO
elooywyrg Tou defypaTog kan T oTAAN 8) 0 avixveuTAS €) 0 EVIOXUTHS OT) TO
o0OTNHO £TTEEEPYATTOG OHATOG KOI ATTOTEAEOPGTWV 1] O KATAYPOAPEQS.

H ypogiki TTap&oToon Tov OHATOS 08 GUVAPTNON TIPOG TO XPOvo A€ye-
TOI XPWHOATOYPAPNHA. ATTO Tr) HEAETN Kol eTTe€epyagian TOU TTPOKVTITEI TO &i-
80G TWV CLOTATIKWY KAl 1 AVOAOYIO TOUG OTO piyHOL.

O a€plog XpwHOTOYPEPOG XPNOIHOTIOIEITOI VIO TV avaAvon TreTpeAaiov
KOl TTOPOYWYWY, PUOIKWYV TTPOIOGVTWY, BIOAOYIKWOV SEIYPHATWY, TPOPIHWY, TO-
POOITOKTOVWV, OTEPOEIBWV OPHOVOV, VAPKWTIKWY, AITTACUATWY, GAKOOAOVX WV
TOTWV KATT. XpnoigoTroleiTal yia Tov EAeyxo TnG pUTravong Tou mepif&AAovTog,
TN pEAETN peTakivong aepiwv paldv oTn MeTewpoloyia, Tnv e&epedvnon Tng
OTHOOPAIPOG TWV TTAAVNTOV K.O.

6. dacpaToypdgog palag
O @aopaToypdpog p&lag (] TO PAOPATOHETPO HALaG, mass spectrometer,
MS) XpnOIHOTIOIEITAI OTNV TIOIOTIKY KOl TTOOOTIKF GvGALOT avépYavwV Kal op-
YOVIKGOV OUOI®V O€ PiyHaTO, 0TOV TTPoodioplopd TG SopAG TTOA®DY GUVOETWY
Hopiwv, TNG avoAOYIOG TwV ICOTOTIWV TWV OTOIXEIWV OTA OEIYHOTO KATT.

H apxn AeiTouvpyiag Tou otnpideTon oTNV TrAPaYwYH IOVTWV o1T6 éva Oefy-
Ha TTOU BpiokeTon OTNV OEPIX PAEON KAl OTO SIOXWPIOHO TWV IGVTWVY 0TI GUVE-
XEIO, GUPPVO P TO AGYo TNG PGS TTPOG TO POPTIO TTOV AVTIOTOIXEI OTO KO-
Béva. To diGypappa Tov TTAPOLOIGLEl TN OXETIKY €VTOON TOU HETPOUHEVOL
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PEVPOTOG TWV IGVTWV GTOV QVIXVEUTH OE OLVAPTNON TTPOG TO AGYO TNG pGlog
P0G POPTIO 1I6VTOG AEyeTal pAOpa HG(as. H oxeTIKA €vToon TOU PEOHATOG K-
PpGdel TN OXETIKA aPBoVIa TWV IGVTWV 0TO HIYHO (%).

To yépn €vog POOPATOPETPOL HGLOS €ival: TO OUOTNHO EIOOYWYHS TOU
defypaTog, n Nyr 1I6vTwv Kol 0 avoduTAS p&lag. Mpdabeta pépn eivan To 0V-
oTnHa dnpiovpyiag vPnAoL Kevol, Ta CUOTAHATA TTAPOVOIIONG TWV POOHE-
Twv Kai 0 HYY.

O1 €QOPHOYEG TNG PACHATOPETPIOG HALOG ApOopoUV OTNV TAUTOTIOMON
GYVOOTWV OPYOVIKWV EVITEWV HEOW TNG HEAETNG TWV QACHATWV P&Las, Ta
oTroix €ival To «SOKTUAIKG aTTOTOTTWHON Yo KGO Evwor). MveTar oUyKpIon Tov
PGOPaTOG PHALAG HE PAOPOTO YVWOTWY OUVCIMV TTOV EIVAI KATOXWPIOPEVD OF
NAekTpovIKES BIPAI0BKeS. ETriong, XpnOIHOTTOIEITOI OTOV TTOCOTIKG TTPOCdIOpI-
OpO OUOIMV O€ OEYHATO OPUKTAV, OTTONIBWHEVWV VAIKWV, OEANVIOK®V Ppd-
XWV KATT.

MepIk& oTré T TTAPATTAVE OVOAUTIKG OpYave XPNOIHOTTOIOUVTOI I TOV
€AeyX0 TNG TOIGTNTAG TOL TOCIHOL VEPOU. MNa va PTTOpEl TO VEPS Vo PN oIpo-
o0&l WG TOOIMO TIPETTEl TOL TTOIOTIK& TOUL XOPAKTNPIOTIKG VO TNPOVV TIG
POdICYPAPES TTOL €XOLV TEBEN ATTG TO VOpO.

To XOpPOKTNPIOTIKE VTG APOPOVY SIGPOPES TIAPAPETPOVS: OPYAVOANTITI-
KEG (XpwHa, BoAGTNTA, 00pn, YEVOT), PUOIKOXNUIKES (Beppokpaaia, PH, dioAv-
pévo O2, oKANPOTNTA, KATT.), TTOPOHETPOUG TTOU APOPOUV AVETTIOUHNTEG OVOTEG
(VITpIKG GAaTa, VITp@ON GACTA, LTTOAEIPPOTIKG YAwpIo, 0idNnpog, payyavio, op-
yavoyAwpiwpéveg ovaieg K.&.) 1j ToSIKEG ovoieg (LOPAPYLPOS, K&OHIO, pOAL-
Bdog, TopaCITOKTOVA K.G.) KOl UIKPOBIOAOYIKEG TTApauéTpoug (KoAoBoKkTnpi-
S0, OTPETTTEKOKKOI K.4.).

O1 KupI6TEPEG AVOAVOEIG TOV TTOTIPOL VEPOU KAl TA XPNOIHOTIOIOVHEV
aVOAUTIKG pyava TTapovaldlovTal oTn ouvodeuTikh epappoyy. Na va Ta
dovpe, emAéyovpe «MOIOTIKOX EAEMXOX» - «EAEMXOX TTOIOTHTAX
MOZIMOY NEPOY».

ANAKEDANAIOZH
Katd Ta TeAevTaia xpovia o £vTovog avTaywviopds €xel au§Aoel TIG aTTail-
THOEIG Y BeATiwpévn TToIdTNTO TTPoidvTwy. KoAf ToIdTnTa V6§ TTPOiGvTOg
Onpaivel 0TI TO TTPOIOV IKAVOTIOIET TIG ATTAITAOEIG TTOU £XOLV , OXETIKA HE QUTO,

[ n moAiTel, 61EOVEIG OpYOVIOHOI ] KOI TO KATAVOAWTIKG KOIVO.

216X0G TOL TTOIOTIKOU EAEYXOU £ival O TTPOTOIOPITHGS OPITHEVWV PUOIKWV
KOl XNHIKQOV XOPOKTNPIOTIKOV TWV TIPMOTOV LAWY 0AAG KOl TWV EVOIGHECWY KOl
TENIKWV TTPOIGVTWV, N GUYKPIOH TOUG PE TA ETMIOUVPNTSE XOPOKTNPIOTIKG (TTPO-
diaypagég) kan n amodoxr, n améppiyn f n H16pOwaon Twv diaPopwv pe Ka-
TGANAEG evEpyeleg (PUBHION OLVONKWV BIEPYOOIWV KATT.) O€ €va CUOTNHO AVOi-
TPOPodATNONS.
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O tro10TIKGG éAeyX0G OlokpiveTal og EAeYXO TNG TTAPAYWYIKAS dIadIKAOTOG
o1 €Aeyxo Tou TeAIKOU TPoidvTOoG. Mepidapdvel EAeyxo TTOIGTNTOG TV TTPW-
WV VAQV, TNG TTOPAYWYIKAG dIadIKOOIOG, TNG TTOIGTNTAG TWV EVOIGHETWV KAl
wV TEAIKQOV TTPOIGVTWV Kol TEAOG EAeYXO KOTG TV aTTOBKEVOT KO diakivnon
0L TTPOIOVTOG.

Na n dlco@éAion Tng ToIdTNTAg £Xouv dnpiovpyndei amrd To Aiebvry Op-
aviopé Tutrotroinong (ISO - International Standards Organization) €i1d1kég oel-
£G TPOTUTIWV, OUUPWVO PE TIS ATTAITHOEIS TWV OTTOIWV YIVETOI OTTO TOULG

€0VIKOUG 1] GAAOVLG POPEIG N TTIOTOTIOMON TWV ETTIXEIPAOEWV.

-
H
3
0

270 XNHIKG £pYQOTHpIO YIVETOI CLUVABWS PETPNOT BIOPOPWV PUCIKWV 1610-
ATV Kol TTPOCOIOPIOHES TWV CUOTOTIKWY KOI TNG avoAoyiog Toug aTo defy-
o, 6nAadn TOIOTIKA Ko TTOOOTIKH avéAvor. Ta oTadia TNG XNHIKAS avéAvong
ivar n SerypatoAnyia, n mpokaTepyaaia Tou deiypaTos, n fabpovéunon Touv
pYavou, n Afqyn Tng p€Tpnong Kai n emeéepyaoia, rapovoioorn kal agloASyn-

on NG PETPNONS.

Mo TNV TOIOTIKN KOI TTOOOTIKA GV&AUGT) XPNOIHOTTOIo0VTal CUVABWS EPYOi-

oTNPIOK& Gpyova Kol OUOKEVEG, OTTWG O TITAOOATNG, O PETPNTAS 1I6VTWY, TO
(POOPOTOPWTOHETPO VTTEPINOOVG-0pATOV, TO POOPATOPWTOUETPO ULTTEPU-

0
Y

POV, TO (POCHATOPWTOHUETPO OTOHIKAS ATTOPPOPNONG, O GEPIOG XPWHATO-
pGiPOs, 0 PACPATOYPAPOG PALOG K.&.

EAETXOZ INQZEON

. T eivon TToI0TNTA £VEG BIOPNXaAVIKOD TTPOIGVTOG KOl o6 TI €EXPTATON;

. Th gival 0 ToI0TIKEG EAeYXOG KOl O€ TI ATTOOKOTIEN;

. Moia Ta oTéS10 TOL TTOI0TIKOU €AEYXOUL OTH Blopnxavia;

. Ti eivon Ta mpdTuTral TN oelpds ISO 9000 Ko Troleg diadIkaaieg apopolv;

. Na eprypdpete Ta oTGOI0 HIOG VOpYavNG XNHIKAG avGAvong.

. Moia eivan Ta KLPIOTEPO BPYAVA TTOV XPNOIHOTIOIOUVTAI OTNV TTOIOTIKI| KOl
TO0OTIKA av&Avaon;

. AvapépeTe Trapadeiypara xpriong Tov €€4g avaAUTIKOV 0pyGveV o) auTo-
paToUL TITAOOGTN, B) HETPNTH IGVTWV, Y) PAOHATOPWTOHETPOL VTTEPIOOOVG-
opaTol Kal LTTEPUBPOU, O) POOPATOPWTOHETPOL ATOHIKHS ATTOPPOPNONS,
g) 0€PIOV XPWHATOYPGPOU, () PAOHATOYPAPOL HELOS.



ENOTHTA 6.2

BIOMHXANIKH ITAPATQ2rH
KAI BIOMHXANIKEZ MONAAEZ

@ X7Aadia TG mapaywyikijs d1adikaoiag evog XnUIKOU
MPOIOVTOG
® [llapaywyr 0&1koU 0§€og

||||M“MEI.QNONTAZ AYTH THN ENOTHTA OI MAOHTEZ ©OA MITOPOYN:

e Na opiCouv TN BIOpNXOVIKA TTAPAYWYH.

e Na diokpivouv TIg XNpIKES Propnxavieg ammd Tig GAAeG Biopnxavieg Kol va
QVOPEPOLV TTOPAOEIYHATAL.

e Na diokpivouv TN Blopnxaviki povada a1ré To BIOPNXAVIKG GUYKPOTNHA.

® Na diakpivouv TIg Blopnyavikég povadeg auvexols AeiTovpyiag amé Tig Pio-
HNXQAVIKEG HOVAOEG OOLVEXOUG AEITOVPYIOG KO VO OVOPEPOLY TTOPAOEIYHO-
TO.

e No ava@Epouv Ta ONHAVTIKGTEPA OTAdIO TNG BIOPNXOVIKAS TTOPOYwYHS.

e Noa atmopiBpolv Ta dladoyIkG OTAdIa TNG TTapaywYIKAS O108IKOOTI0G £vAG
XNHIKOU TTPOoiGVTOG KOl VO GVOPEPOLY TTAPAOEIYHOTA.

L

H Biopnxavikr] mapaywyq eival éva o0volo dpacTnpIOTHTWY TTOU GUH-
B&AAovv 0TO PETOOXNHATIOPO TNG UANG O€ £TOIPA 1] NHIETOIPA VIO KOTOVEAW-
on TPOIGVTa o€ PEYGAN KAIHOKO, PE Tn XPNOIHOTIOMON OPYOVWHEVOU GUOTH-
HOTOG XNHIKGOV 1} PNXOVIKOV PHECWY, EVEPYEIOG KO AVOPMTTIVOL SUVOHIKOU.

H xnpixA Bropnxavia givar o kKAGdog Tng Propnxaviog oTov o1roio n mapo-
YWY TV TPoidvTwv YiveTon pe HeTafoA 0Tn XnHIK o0oTaoN 1} 0T QUOIKA
KaT&oTaon TNG UANG, evad oI GAAeG Bropnxavieg eplopiCovTal oTh HETATIOMON
NG HOpPrS p6vo TnNG VARG (Tr.X. BIOPNXOVIOt GUTOKIVATWY, KAWOTODQOAVTOUp-
yia KAT.). Xnpikég Piopnxavieg eivar o1 Blopnxavieg Toipévrou, XapTiol, Xpw-
HATWV, POPHEK®Y, TpoPiHwy, Ta SIDNIOTAPIO TTETPEAQIOU KATT.

Katd n Bropnxavikr] apaywyr XNHIKWV TPoidvTmy, pia | TepIooOTEPES
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TPATEG VAEG (PUOIKG 1} NHIKATEPYAOHEVA TIPOIGVTA GAAWV Blopnyaviddv) vi-
OTAVTOl HIa OEIp& OT6 dlepyaaies , PUOIKEG 1 XNHIKES, O€ Plopn)avikég ov-
OKEVEG KOl HETATPETTOVTOI OTAOIOKG 0TO TENIKG TIPOi6v. O1 PUOIKEG OlEpYaTies
oe peTafdAouvv T xnpik oboTaon Tng UANG (ammoBrikevon, GAeor), KOOKIvI-
opa, avapién, didAvan, B€ppavan KATT.), evad o1 XNHIKES Th peTaBEAAoLY (Kab-
on, didotaon, ToAvpEPIOPES KAT.). O1 QuOIKES diepyaaies yivovTar ouviBwg
TIPIV KOl HETG TN XNMIKY S1Epyaoiar, yia TNV TTPOETOIHAOTION TWV TTPDTWV LAWY
Kol TNV TTapoAapr, Tov KaBAPIOPS Kol T CUOKELOOIO TOL TEAIKOU TTPOIGVTOG.

MpwrTeg s
UAeq Quoikég XnuikA ®Duoikég poiovia
Siepyacisg > diepyacia | Biepyacieg [ >

A T

| AvakUKAwaON I

L o e r

Eikdva 6.2.1 H 81a60x1| TV QUOIKGV KAl XNUIKWV SIEPYOOINV KATG TNV TTAPOYWYH TWV XNHI-

KOV TTPOioVTwWV

To obvoAo Twv BIOPNXOVIKWOV GUOKELWV TTOV XPNOIKOTIOIOVVTAI YIO TNV
TOPOYwYH EVOG TTPOIGVTOG GUYKPOTE( piar BropnXaviki povéda. Kabe Piopnyo-
vIKf] eykaTdoTaon, dnhadh kGbe epyoaTdoio, prropel va epIAapPaver Tepio-
00TEPESG OO pia BIOPNXOAVIKEG HOVAOES. TNV TTEPITTTWOT QUTH, TO EPYOOTAOIO
otroTeAel Eéva BIOPNYaVIKG CUYKPOTHHA, TI.X. €V €pYOOTATI0 MITTOGOPGTWY, TTOU
mepIAapPdvel povadeg rapaywyng Beikol 0€og, appwviag, Belkol appwviov,
PWaPOPIKOL 0EE0G, PWOPOPIKOD GPPWVIOL KA., omroTeAel €var Biopnyaviko
OUYKPOTNHO.

Eikdva 6.2.2 Biopnxoviké OUYKpOTHHO TTApOywyr|§ AITTAOPATWY
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Mia Bropnxaviki povéda ptropei va eivar ouvexolg rj aouvexous AeiToup-
yiag. XTig povadeg ouvexoUg AeIToupyiog N TTapaywyn YiVETOI HE OUVEXELG po-
€5 TV VAIKQOV OTIG O1000XIKESG PBropnxavikég ouokeLES. H auvexig AeiToupyia
eOppOleTal GTAV ATTAITOUVTAI PEYAAEG TTOOOTNTEG KOl OTOOEPH TTOIOTNTA
POIGVTOG, Tr.X. 0TN Plopnxavia Tolpévrov, NmaopdTwy, {éyopns, oTa Sivui-
oTApPIa TETPEAQIOV KATT. ZTIG HOVAdEG aouveXOUS AeIToupyiag N TTapaywyn Yi-
VETOI KOTG TTAPTIOES. H aouvexng AeiTovpyia TpoTIpHGTON GTAV TTAPAYOVTAl Hi-
KPEG TTOOOTNTEG KOl TTOAAG SIAQPOPETIKG TTPOoIGVTa, .. Plopnxavieg @appd-
KWV, XPOHATWV, TPOPIHWV KAT.

leviKd, TO ONPOVTIKOTEPO OTABIO TNG PlopnXovIKAS TTaparywyrg eivar Ta e€g:

® H oyediaon kai n Aoy TwV TPOIGVTWV

e H oxediaon kai n Aoy ThG TAPAYWYIKAG IKAVOTNTOG

® H oyedioon kal Aoy TNG TopaywyIkig S10dIKACIaG Kal TOL AVTIOTOIXOU
TeXVOAOYIKOU £§OTTAIOpOD

® H oxediaon kai n peAéTn TNG epyaoiog

® O TPOYPOHHATIOHOS TNG TTOPAYWYHS

® H moporywyikr| diadikaoio

® O é\eyxog TG TapaywYIKAG SIa0IKAGTOG KAl TWV OTTOOEPGTWY

® O £\eyx0g TNG TOIGTNTASG TOV TTPOIGVTOG

® O £\eyxog TOL KOOTOUG TNG TTAPOYWYHS

6.2,2| 2TAAIA TH2 ITAPATOQIIKHZE AIAAIKAZIAZ XHMIKOY ITPOIONTOX

Ta S1aboxIKG& OTEOI TNG TTOPOYWYIKAG dladIKaGIag Yo T BIOHNXAVIKH
Topaywyn €vog XnHIKoU TrpoiévTog eival Tor akéAovba:

H 1mpopBeia Twv TpdTwv Kot fondnTIKWOY LAGY
H amobrikevon Twv Tp@TWV Kol FondnTIKWV LAWY
H die€aywyn ocipdg quaikav diepyaoiav

H die€aywyn Twv XnHIK®V diepyaoidv

O Siaxxwpiopds kai n TapoAapr Tou TPoIGvTog

H avakOKA®OT Twv TP@OTWV LAGV

H ovokevaoia Tou TPoIGVTOG

H o1roBrjkevon Touv TpoidvTog

H Siokivnon Tou mpoiévrog

O1 Baoikég TTANPo@OpIeS yia TV TTapaywyIKy diadikaoio eveg TpoidvTog
HTTOpOUV va 60800V YPOQIKA, HE TN HOP@I] OXNHATIKOU f] KATOOKEVOOTIKOOD
dlaypépparos. ‘Eva oxnpaTiké SiGypoappa oivel Tnv Tropeiat TnG PIOPNXAVIKAS
Tapaywyns €vog mpoidvtog (S1Gypappa poig diepyaoiwyv). ‘Eva kaTaokeva-
OTIKG S1Gypappa atrelkoviCel GUPBOAIKG T GEIPG TWV PIOPNXAVIKGV CUOKELWOV
OV XPNOIHOTIOIOVVTAl KATG Th BIOPNXAVIKA TTAPOYWYH).
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Mo apdderypa, n mapaywyr Tou Benkov 0&€og amré TpwTn VAN Beio 1 O1-

dnpoTrupiTn yiveTan pe TIG TTAPOKATW OlEPYOOTES:

o) Kavon Tou Beiov | ppvén Tou o1dnpoTLPITN YIa TNV TTapaywyr dioeidiov
TOUL Beiov.

B) KaroAvTikr o€eidwan Tov dio&gidiov Touv Beiov Tpog Tpio&eidio Tou Beiov o€
peTaTpotréa- TOpYyo ema@Prg pe KATOADTN TrevTo&eidio Tou Pavadiov.

Y) ATroppdgnon og vepd Tou TPIo&eidiov Tou Belov KAl HETATPOTTH TOL O€ Bell-
k6 08U o€ 6Vo TTHPYOLS OTTOPPSPNOTS.

Ta avtioTorya dioyp&ppaTa yio Tr flopnxaviky mopaywyr Tou Beikod o&€og

TOPoLOIGLoVTal OTIG €IKOVES 6.2.3 Ko 6.2.4.

ZTOIXEIOKO Aloggidlo Tou Beiou
Beio(S) (SO,) Tpioeidio Tou
> KAYZH Beiou (SO,)
OEIIKO O=Y
(H,S0,)
O=EIAQSH I AMOPPO®H:H 29V

(o€ vepo)

—» OPY=H

Oeiolxa Aioggidio Tou Beiou
peTaAAeOpaTa (S0,)
(FeS,)

Eikova 6.2.3 AiGypoppa poig diepyaoicdv kat& Tr Bropnyavikr mopoywyr Tou Beikob o&€og

O1 XnHIKES avTIdpdoElg KGBe oTadiov eivai:

1) Kawvon B¢giov: S+0, - SO,

2) ®pvén o16npoTTLPITN: 4 FeS,+ 110, - 2Fe,O5+ 8SO,
3) O&eidbwon d10&eidiov Tov Beiov: SO, + 1/2 O, — SO;

4) ATroppognon: SO; +H,0 - H,S50,

—
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vl I | Mgy cag Fivkd =
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Eikova 6.2.4 KoTaokevaoTIKS SiGypappa piag povadoag apaywyris Biikob o&€og amé Beio

Ta oTé610 TG dradikaoiag Tapaywyrg Tou Bgikod 0€og ard Beio Kai ol
OVTIOTOIXEG BIOPNXOVIKEG OUOKEVEG TTOU XPNOIHOTTOIOVVTOI TTOPOLTIGOVTal
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0T oLvodeLTIKA epappoyn. Na va Ta Sovpe, emA€youvpe «BIOMHXANIKH TMA-
PATQI'H» - «MTAPATQIH OEIIKOY OZEOXy.

‘Eva Ao mrapdéderypa Blopnxavikis mapaywyns eivar n emeepyaoio Tou
vepoU OTe va yivel Téoipo. H eme€epyaaia Touv vepol mepidapfdver pio oel-
p& amé diepyoaoies yia Tn PeATiwon Twv opyavoAnmTIKWY 1I10TATWY Tov (5I-
alyaon, oTOXPWHATIONE, atréopnan), Yia TV eEaopaAion Tng LYIEIVAS (aTTo-
AOpavon pe XA®pIo, TTpoopo@nan ot evepyd GvOPOKD) Kal YIo TNV GTTOHG-
kpuvon SloAvpévav aAGTwV T.Y. G16fpov, poryyaviou (XnHIKA o&eidwan) KATT.

O1 diepyaoieg Tov eqpappdlovTal aTny TePIMTWOn Tng emeéepyooiog ei-
PaVEIOKOV vePOU (TS TTOTAMI KOl Aipveg) eivai ol e€Ag:

Mpoeme€epyacia: MepdapPdvel amopdkpuVon OTEPEWY OE OXGPES KOl
KOOKIVQ, OTTOHGKPLVOT AGOTING, AXSICOV KATT.

Fpriyopn avapién pe KPoKISWTIKG-KPOKidwaon: Katd Tnv kpokidwon yive-
TOI 1 HEIWON TWV NAEKTPOOTATIKWV ATTWOEWY HETOED TWV AIWPOVHEVWV Ow-
poTIOwV TOL vePOL Kal fonOeiTal N CUOCWHATWAT TOUG OTO ETTOHEVO OTAOIO.
AUTO eMITUYXGVETOI PE TNV TTPOTONKN KATEAANAOL KPOKISWTIKOU, GUVHOWS Bel-
IKOU apyIAiov Ko TTOAUNAEKTPOAUTN (TTOAUIOVIKOU TTOALpEPOUS), KOl YPRYOPN
avapIén.

Apyq avapi€n- cvgowpdTwon: Kard tnv apyr avépién yivetan n ovo-
OWPATWON TOV AIWPOVPEVAV CwHATISIWY, dnAadr n ouyk6AANor Toug o€ pe-
YOAUTEPO OTEPED, KO £TO1 SIEUKOAVVETAI 1 KOTOKGOIOH TOUG OTO ETTOHEVO
oTAdI10.

Ka@inon: Kard tnv kobi¢non yivetal katakaoion Adyw BapdtnTag Twv
OIWPOVPEVWV OTEPEWV KOI CUGOWHATWHATWY, HE TNV TTAPAHOVH TOU VEPOU O€
e101KEG de€apeves.

Amenon: Kard mn difbnon yiveTal KATaKpETNON TWV HIKPWVY QIWPOL-
HEVOV OWHATIOIWY | KOANOEIDWY aTré OTPWHA TTOPwWdoLG LAIKOU, CLVABWS
Gppov.

Xnpiky O&eidwon- AmoAvpaven: lNvovrar pe pooBrikn ovvABws YAwpi-
ou (agpiov, dioAvpévou aTo vepd). Me Tn XnHIKA 0&eidwan atropakplvovTal oi-
dnpog kail payydvio, XpwHa, oopr, yevorn kol d1dipopeg avetOOUNTESG OVOTES
o16 T0 vepd. H atroAbpavon yiveTal yia TNV KATaoTpogr fj adpavoTtroinon Twv
TOBOYOVWV HIKPOOPYOVIOHWV.

Mpoopdgnon: MveTar GUYKPAETNON TWV popiwv dlaPEpwv SIGAVPEVWY OU-
oIV OTNV ETMIPAEVEIR TTOP@DSOUG LAIKOU, GLVHBWS evepyol GvBpaka. Eivar on-
HOVTIKA dlepyaoia, KATG TnV OToIx ATTOHAKPUVOVTAl OTT6 TO VEPS XPWHO,
oopr|, YeUOTr), QPUOIKEG KOl OUVOETIKEG OPYOQVIKEG OVTTES (PUTOPEPHOKA KATT.),
OPYQVIK& TTapaTTPOidvVTa TG YAWpIwong Tou vepoL KATT.

Ta otédia TG eme€epyaoiog Tov eTmi@avelakol vepol, WOTe va Yivel To-
OIMO, KOl Ol OVTIOTOIXEG EYKATOOTAOEIG TTAPOLOIGLOVTAI 0TI OUVOOEVTIKH
gpappoyn. Na va Ta dovpe emAéyouvpe «BIOMHXANIKH TMAPATQIH» - «TTAPA-
FOrH rNOxIMOY NEPOY».
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ANAKEDANAIOZH

H Bropnxavikr mopoywyn eival €va obvolo dpaaTnpIOTATWY TTOL OLY-
B&AAoLV OTO HETAOXNHOATIONS TNG UANG O€ ETOIP 1} NUIETOIMO Y10 KATOVEA®-
on TPOIGvTa 0€ PEYGAN KAHOKO, HE TN XPNOIHOTIOMOr OpYAVWHEVOL OVOTH-
HOTOG XNHIKWV 1 HNXOVIKOV HEGWV, EVEPYEIAG KOI OVOPWDTTIVOU SUVOHIKOD.

To oUvolo TwV PIOPNXOVIK®OV OUOKEVWMV TTOL XPNOIPOTIOIOUVTOI YIO TNV
TOpoywyr €vEG TPOIGVTOG GUYKPOTE pial Blopnyaviki povéda. Mia Biopnyovi-
K eyKaT&oTOaon PTropel va epIAapPAvel TTEPICOOTEPES TG piar BIOPNXAVIKES
Hovéideg, oréTe AéyeTan Biopnxavikd ouykpOTNHA. Or BIOPNXOVIKEG HOVAOES
HTTOPED VO eival OLUVEXOUS 1] GOLVEXOUS TTAPOYWYNS.

Ta onpavTIKOTEPG OTAdIO TNG BIOPNXAVIKAG TTapOywYRS ivail n axedioon
KOl N €MAOYH TWV TPOIGVTWY, TNG TTOAPAYWYIKAS IKAVETNTAG, TS TTOPOYWYI-
kg S1adikaoiag kal Tou avTioToryouv TexvoAoyikoU e€0TTAIoHOU, N oxedioon Kot
HEAETN TNG €PYOOIOG, O TIPOYPAHHOTIOHOS TNG TTAPOYwWYNS, 0 EAEYXOS TNS TTOi-
POYWYIKHG SIGOIKAOTOG KOl TwV ATTOBEPGTWY, 0 EAEYX0G TNG TTOIGTNTOG KOI TOU
KOOTOUG TNG TTOPAYWYNAS.

Ta diodoyik& oTédIo TG Tapoywylkig diadikaoiag yia Tr Blopnxoviki
TTAPOYWYH EVOS XNHIKOU TTPOIGVTOG €ival ) TPOHMBEIx KO OTTOBRKELON TWV
TPAOTWV LAWYV, 1 die€aywyn o€Ipdg PUOIKWY SIEPYATIWV YI TNV TIPOETOIPOOIX
TV TPAOTWV LAWY, N die€aywyn TnG 1] Twv XNHIKWV digpyaoiwv, n die§oywyn
GAA®V PUOIK®V SIEPYNTIDV VIOl TOV KABAPIOPSG TOL TPOIGVTOS, 1 AVAKUKAWOT)
TWV TPOTWV VAWV, 1] OUOKELACTX, 1 ATTOBAKELOT Kal N SlOKIvon TOL TTPOIG-
VTOG. AUTG dIVOVTOI pPE TA OXNHOTIKG KOl TO KOTOOKEVOOTIKG OI0YPGHHOTO
PONS dlEPYaTIIV.

Qg mapadeiypoTo BIOPNXAVIKAG TTOPOYWYAS OVOMEPOVTOAL I TTOPAYWYH
ToU BelikoV 0&€og atrd Beio Kal n ee&epyaaia Tov TOCIHOL VEPOU.

EAETXOZ INQZEON

1. Th eivar Bropnxavikr Taporywyr;
2. Nwg diokpivovtar o1 XNHIKEG Propnyoavies atd Tig GAAeg Propnyavies; No

avaQEPETE TTAPAdElYHOTO.

= =4 3. Ti eivan PropnxaviKij HOVESar Kai Ti BIOpNXaVIKG GUYKPGTNHOL;

4. Moia n Slagop& oToV TPOTIO AEITOLPYIOG HIGG GUVEXOUG KOI HIOG OOLVEXOUS
Bropnxavikig povéodag; Na avagpépete TrapadelypaTa.

5. Moia givan Tor ONPOVTIKETEPA OTEOI TNG PIOPNXAVIKAG TTAPAYWYAS;

6. Moia eivan Ta diadoyikG 0TI TG TTapaywYIKAS Sladikaoiag evog XnpIKoD
TPOIOVTOS;

7. Moia eivar Ta SiadoyikG oTédIa TG TTapaywyrg Tou Benkol o&€og;

8. lMoieg eivan o1 kLPIGTEPES BlEPYQOieg KATG TNV eTTECEPYROI TOL ETTIPAVEIQ-
KOO VEPOU, WOTE VA YiVel TTOCIHO;



ENOTHTA 6.3
AYTOMATOZX EAETXOzx
BIOMHXANIKS2N MONAASQN

® O avtroparog EAeyxos orTn xnuiki} frounxavia
® ZUuoTHUATA AUTOPATOU EAEyXOU
® Eqpappoyég otn xnuikn Brounxavia

||||mmmIﬂNONTAZ AYTH THN ENOTHTA Ol MAOHTEZ ©OA MITOPOYN:

e Na ava@épouv Toug Adyous UTTapENG TwV CUGTNHATWY KVTEPATOL EAEYXOL
TWV BIOPNXOVIKWOV HOVEOWV.

e Na mepryp&pouv To péAo £v6G QUTOHATOU OUOTAHOTOG EAEYXOL HIOG XNHI-
ks diepyaaiag.

e Na S1aKkpivouv TOUG TUTTOUG TWV CUOTNHATWY AUTEPATOL EAEYXOL KOl VO
MEPIYPAPOLV TN AEITOLPYIT TOUG.

® Na meprypdipouv Tov €AeYX0 TNG BePHOKPACIOG TOU TTEPIEXOHEVOL LYPOU
€VOG XNHIKOU avTISPOOTAPO pe CUOTNPO QUTOHATOL EAEYXOU O) PE AVOTPO-
@odoTnon B) Xwpi§ avarpopoddTnon.

e Na meprypdiouv To poAo Touv LTTOAOYIOTH TNG diEPYATiag KATG ToV AUTO-
poTo éAeyxo Tng diepyaaiag.

e Na atapiBpolv Tig dpaocTnpIdTNTEG £v6§ OAoKANpwpEvoL XuoTrpaTtog MNo-
paywyns.

|||||“|"|I“||||’ENIKA I'1A TON AYTOMATO EAETXO XTH XHMIKH BIOMHXANIA

Kat& tn Asitoupyia piag Biopnyovikig povéadag emBGAAETaI VO IKGVOTTOI-
OUVTOI OPIOPEVES OTTAITHOEIG, OTTWS:
B AopoAiig AeIToupyia;, YIo TV TTPOCTOOI0 TWV EPYACOHEVWV KOl TNG EYKATG-
oTOONS.
B E€ao@dAion TG ommaITOOHEVNG TTOOOTNTAG KOl TTOIGTNTOG TWV TPOIGVTWV.
B Tripnon Tov mepIBOANOVTIKWV KOVOVIOHMV.
B ExmAjpwon Tov e8IKdv amraiTAoewy AeiToupyiag Tng KGOe Bropnxavikig
OUOKEVI|S.
B EAoyi0TOTTOMON TOL KGOTOUG AEITOUPYIOG TNG EYKATAOTOONSG.
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O1 TTapaTrdvw aTTaITHOEIS LTTAYOPEVOLY TNV AVAYKN YIO CLUVEXT] TTOHPOKO-
AovBnon kai éAeyxo Tng AsiToupyiog TnG PropNXavikig povadag. O €Aeyxog av-
TOG, AGYw TNnG TOAVTIAOKOTNTAG TV BIOPNXAVIKWV diepyaoiwv, dev eivar du-
VOTOV VO dIEVEPYEITOI A6 AVOPWTTOUG-XEIPIOTEG. THHPEPO XPNOIHOTTOIOVVTOI
OUVOTAPOTA AUTOHATOU EAEYXOV, TQ OTTOIGN AEITOUPYOVV HE TO GUVOVOIOHO TOU
KaTGAANAov TexvoAoyikoU eEotrAiopol, dnAadh alobnTApwy, evepyoTroinTay,
NAEKTPOVIKAOV UTTOAOYIOTWYV, GUOKELWV eAEyxou, BoABIdwY KATT. kol TG av-
Bpwdivng TopépPaong (BA. evornTa 1.1).

O poAog evog QUTOPOTOU GUOTAPOTOS EAEYXOL HIOG XNMIKAS diepyaoiag
mePIAapPaver:

1) Tnv eAayioToTroinon Tng eTidPAONG TwV EEWTEPIKAWV SIATAPAXWDV GTNV TTO-
peia TNG TTapoywyIKAG d1adIKaoiog.
2) Tnv e§aa@dion TnG 0TaBEPSTNTAG TWV GLVONKWVY TNG diepyaoiag.
3) Tn BeATioTotroinon Tng amédoong Tng XNHIKAS diepyaoiag.
H ekmAfpwaon Tov péAov avTOV ETTITUYXAVETAI PE TOr OUYXPOVO CUOTAPOTO
TANPOPOPIKOL EAEYXOV, OTO OTTOIGr O NAEKTPOVIKGG LTTOAOYIOTHS €ival EKEVOG
IOV ETTOTITEVEI TO QUTOHATO GUOTHHA EAEYXOL KO OXI O GVOPWTTOG-XEIPIOTAS.

6.3.2| 2YZTHMATA AYTOMATOY EAETXOY

Ta atrapaiThTa OTOIXEIO €VEG CUOTAPOTOG AVTOHATOL EAEYXOUL eiva : 1) &i-
00006, 0 EAEYKTHG KOI TO EAEYXOHEVO GUOTNHO, TIPOKEIPEVOL Vo SnpioupynOei N
emBupnTy £€€000G (aTTOTEAEOHO).

(@) eicodog | EAgyxopevo £€£080g
» OUOTINHA »

EAeyxopevo |£€060¢g

gigcodog
® oUOTNpG |—mou

—-

Eikova 6.3.1 X0otnpa (o) xwpis autépaTto éAeyxo (B) pe autépaTto éAeyxo

210 SloypAppOTa TNG €IKGVAS 6.3.1 BAETTOLpE TN AsiTOUPYIO EVOG OLOTH-
HOTOG, T.X. £VOG NAEKTPIKOU Beppoaipmvou. H eicodog oTo ovoTnpa eival To
NAEKTPIKG peVpQ;, 1 £6060G ivail n BeppoKpaoia Tov vEPOL Kol 0 EAEYKTAS eivall
0 BeppooTdTng. EGv To oboTnpa &g ouvdEeTan pe BeppooTATN, N avENoN TNS
Beppokpaoiog Ba eival ouvexAs (eikéva 6.3.10). EGv ouvdéeTan pe BeppooTATN,
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n Beppokpaacia Tov vepoL Ba diaTnpeitar oTnV £mMOLUNTA TIA (€1Kéva 6.3.1P).
Me 10 ouvbvaOopS SnNACGH EAEYKTH Kol EAeyXOpEVOL OLUOTAPOTOSG, AT HIX Ei-
00b0 TapdyeTal pia emovpnTr £€€0606.

Eva obotnpa auTtépaTou eAéyxou ptropel va AeiToupyel pe d0o Tpdtroug:
® Me avarpopodornon (feedback control) (kKAeioTé oboTnpa eA€yyov)
® Xwpig avarpopodornon (feedforward control) (avoikTé oOoTPG eAéyyov)

£€000¢

EAgykTNG 200TnHa

(@) €iocodog

Eikova 6.3.2 ZuoTHHATO QUTOHATOUL AEYXOUL () He avaTpo@oddTnon (B) Xwpis avaTpopods-

™on

‘Eva oboTtnpa eA€yxou pe avaTpo@oddTnon (KAEIoTé oVoTnpa) AsiToupyel
OTTwG TO NAEKTPIKG Beppoaipwvo. O BepHOOTATNG (EAEYKTAG) TTAPOKOAOLOET TN
Beppokpacior Tov vepo (£60606) kal, GTav AUTH YiVel HEYOADTEPN OTTO PICL ETTI-
BupnTr TIpA, S10KGTITEl TV TTOPOXH NAEKTPIKOU peVHATOS (£{0060G) OTNV NnAe-
KTPIKF avTioTOON TToL Beppaivel TO vepd. 1o 0VOTNHA QUTE 1) £/0060G £TTNPE-
G&etar o6 TNV £€€060 (eIkOVa 6.3.201)

Ze éva o0OTNHO EAEYXOL XWPIG avaTpo@odSTNoT (avoIKTO GUOTNHA), 1) &i-
0000G TOU OUOTHHOTOG PUBUICETAI PETG OTTO PEAETN TWV OIEPYOOIV TNG OL-
okevAg WOTe va divel Tnv emBupunTr £€6060. ‘Eva TéTolo eAeyxOpevo ovaTnHa i
val To NAEKTPIKG TTAUVTAPIO Kol EAEYKTAS O «EYKEPOASS» Tou. Eicodor Touv ov-
OTAHATOS €ival 1] TTOOGTNTO TOU ATTOPPUTTAVTIKOU, N TTOCGOTNTA TOL VEPOV TO
NAEKTPIKG PEUHAL, eV 60606 ival n KABAPSTNTA TwV povXwv. O eYKEPAAOG TOUL
mAvvTnpiov 0dnyel To TALVTAPIO O pI GEIP& OTTG TIPOYPOHHATIOHEVES SIadOXI-
KEG AeITovpyieg (TTAVOIPO, OTOWIHO KATT.), Ywpig va e€eTGlel TO ATTOTEAEOPOTE
TOUG. XTNV TEPITTTWON AUTH 1 €i0060G PLBPICETAI OTTO TOV EAEYKTH aveApTNTA
atro TV £6060 TOL CLUOTHHATOS (KABAPSTNTA TV PoUXwV) (EiKéva 6.3.2f3).

Ta oToixeia Twv 600 CUOTNPATWY AVTEPATOL EAEYXOUL Kol 1) HETAED TOUG
olvdeon @aivovTal oTnv eIkéva 6.3.3. Ta oToixeia péTpnong eivar or 1edNTH-
PES KOI TOl OTOIXEIOr EAEYXOL OI EVEPYOTTOINTEG TOU GUOTHHPOTOG, TTOL €XOUHE
ava@épel Hon oTnv evétnTa 1.1.

161



|||HI"|"PM0R-:2 H/Y

EAeyxduevo
olotnua

—

EvepyotroinTig

EAeykTAg
(a)

AiocOnTRpag

)

| EAeyxopevo
oUoTNuA

—

Eikova 6.3.3 AiGypoappa (a) KAeIoTOU (B) avolkToU CUOTHHOTOG GUTOHATOU EAEYXOU

Z1n XNHIKA Propnxavia cuxveTEPO XPNOIPOTTOIOVVTAI TO CUOTHHATA OlL-
TOHATOU €AEYXOUL HE OVATPOPODATNON, T.X. YIO TOV €AEYX0O TNG TiEONS, TNS
PONS, TNG OTAOHNG, TNG oVaTaOoNG KATT. Ta 0TGdI ALTOU TOL TUTIOL EAEYXOUL
eival Ta €€Ag:
® Métpnon dlapdpwv QUOIKWY PeYEBWV Tr.X. TIieong, Beppokpaacias, pois,
oTéOpNG, ovoTaoNG, 0TV €6080 TNG eAeyxdpevng diepyaaiag (.. evég XnuI-
KOO avTIOPAOTAPA) pE TOLG KATAAANAOUG COONTHPES.
® YUykpion TnG TIPAS PETPNONG He TNV €MOLPNTH TIPK (set point) oTré ToV eAe-
YKTH, 0 0110i0G aroaioiCel pe olo TPATTo Bt PEIaEl TN Slaop& (ATTEKAION) Kot
oTéAvel evTOAr) 0TOV KaTGANAO evepyoTtroinTr] (OLVABWS piar BaABidar EAEyxoL).
® ExTtéAeon Tng evToArig oré Tov evepyotroinTh (Gvorypa, kAgioipo Bavag, dia-
KOTTTN KATT.).

‘Eva TopGderypa aUTOHATOL EAEYXOU HIOG OIEPYQOING HE OVATPOPOOO-
Tnon eivan o €Aeyxog TnG Beppokpaaiag og €va auTOKAEIoTO (KAEIOTS So)Eelo,
BepHIKGG XNHIKGG avTISPaoTAPOS), Trov eival e€0TTAIOpEVO pe pavOva BEppav-
ong He aTpo (eIK6va 6.3.4). H Beppokpaoia TOU TEPIEXOPEVOL TOU AUTOKAEI-
OTOU PETPIETAI PE TO OEPUOHETPO O Kail I HETPNON PETAOIdETON HE HOPPI] NAe-
KTPIKOU OjpaTog oTov €AeYKTH P. O €AeykTAG TpogodoTeiTan emriong pe €éva
OfjHa ava@opdg A TTOU QVTIOTOIXEl OTNV ETTIOVUNTY BEPHOKPOTIO Y1 TO TTE-
PIEXOPEVO TOL AVTIOPOAOTAPO OTNV OpIOpEVN Xpovikh oTiypr]. Ta dvo ofpaTa
ovyKpivovTal amé Tov eAeYKTH Kail, avéhoya pe Tn Siagopd Tous, Siafifade-
TOI TTPOG TOV NAEKTPOKIVNTO SIGKSTITN A éva puBHIOTIKG OApa, TO OTTOi0 pe-

AiocOnTApag EAeykTAG Evepyotrointig

B

3 [EQARMOIH ZY2ZTHMATON IMMTAHRO®OPIKOY EAETXOY XTH XHMIKH
BIOMHXANIA
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TOBGAAEl TNV TTAPOXT TOL ATHOU TTPOG TOV BEPHAVTIKS HOVODX TOU AUTOKAEI-
OTOU, WOTE VO ATTOKOTAOTAOE! 1 EMOLUNTH BEPHOKPAOION OTO TTEPIEXOUEVO
TOU QVTIOPACTAPA.
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Beppdvocug 2 | U Eikova 6.3.4 “EAeyxog
x - ™G OePHOKPOOIOG KAEI-
':L} oTO0 XNHIKOU avTISpO-
i i
-1 oTApa pe OVOTNHO QL-
| C'i_:_t'tc-:m-, et ano | TO6paTou  eAéyxou  pe
TN ouilTOs vt tow griuol
QVOTPOPOSATNOT).
I-||:|l:|-_-.':|-.-

ZTa CUOTAHOTA EAEYXOUL XWPIG AVOTPOPOdATNON N PETPNOT TWV dIoQO-
PWV PUOIKWV HEYEBWV YIVETON OTNV EI0060 TOL CUOTAPOTOS KOl O EAEYKTHG KGi-
VEI TIG OTTOPAITNTESG PLOPIOEIG WOTE va LTIGPXE! N emOLHNTH €€0d0G. Ae blop-
Bwvel, SnAadr, Tuxaieg diaTaporyég ToL CUOTHHATOS pe PETPNOTN 0TV £6060 KOl
avéAoyn puBpION TNG €106060V, 6TIWG OTOL CUGTHHATO PE AVATPOPOdATNOT. TE-
TOIO OUOTHHOTO XPNOIHOTTOIOUVTOI TI.X. YI& Tov €AeyX0 Thg AeiToupyiag piog
oTAANG aéoTaENG, £VEG EVOAGKTN BEPHOTNTAG, EVEG OUOTHHATOSG YOENG KATT.

"Evar oOoTnpa eEAEyXOU XWpI§ avaTpogodOTNaT XPNOIHOTIOIEITAl, YIO TTOPA-
derypa, yio Tov €Aeyxo TG BEPHOKPATIOG £VOG XNHIKOV avTIOPAOTHPO TOTTOL GVOI-
kToU doxelov, ouvexoUg AsiToupyias, pe ouvexr] onA. por| eloepxSpevou ko e€ep-
XOHEVOL LYPOU Kol BEPHAVOT HE OTHO HEOW £VOG OWAAVA g OXAPO OTTEIPOS (OEp-
TTAVTIVO). € AUTO PETPIETAI I BEPHOKPOTIA TOL EIOEPYOHEVOL UYPOV GUYKPIVETOI
pe TNV emBuuNTr Beppokpacia A kai avéhoya puBpieTal n TAPOX TOL OTHOU
oTr6 TOV EAEYKTH] e KATAAANAO orfjpa oTov evepyoTroinTh (€IKGva 6.3.5).
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O1 eAeYKTEG TTOVL XPNOIHOTIOIOUVTOI OHEPT EIVAI O1 TIPOYPOAPHATICOHEVOI
Aoyikoi eAeykTég (PLC). AuTof gival povadeg pIKpOUTTOAOYIOTWV TTOU OLVOEOD-
vTal pe Tn digpyooio. Me pia diepyooia pmropel va ouvdéovtan oMol eAe-
YKTEG Yia TOV €AeYXO TTOAADV TTOPAPETPWV. XTA GUYXPOVA OUOTAHATO EAEY-
XOU 01 HOVGOEG QU TEG oUVOEOVTAI HEGW SIKTOOL PETAED TOUG KOI HE TOV LTTO-
AoyloTh TnG diepyaciog, o otroiog ekTeAel Tov TTOTITIKG €Aeyxo Tng diepya-
oiag (elkOva 6.3.6).

Y1roAoyioTAG

dlgpyaciag

AIKTYO

AIEPTAZIA

Eikova 6.3.6 Aioobvdeon) LTTOAOYIOTH SIEPYOIOIV KO TIEPIPEPEIOKDY HOVEOWV EAEYXOU

O1 MpoypoppaTi{dpevor Aoyikoi EAeykTEG puBpidouv TIG TIMEG TwV TTOPa-
HETPWV TTOL EAEyYOLV (TT.X. BepHOKpOOIa, TTieon, OTAOUN, porf KATT.) WOTE va
BpiokovTal o€ TPOKABOPIoPEV ETTITESC AVG XPOVIKH OTIYHH, OOPPOVA HE TOV
TPOYPOHHOTIONS TOuG. Tor emimedar aLTG (01 TMOLVPNTEG TIPEG TWV TTOPOPE-
TpwV) €XOLV KABOPIOTEN ATTé TOV LTTOAOYIOTH TG dlEPYaOinG, OTOV OTTOI0 POA-
VOUV OEBOPEVA (OTIYHIGIEG TIPHEG TWV EAEYXOHEVWV TTAPOPETPWY) A6 OAEG TIG
TEPIPEPEIOKEG PovEdeg eAEyyou (MEA, PLC) kai ard Tov otroio AapBévovtai ol
TENIKEG arodioelg. O1 emMOLPNTES TIPEG PTTOPOUV VO PeTABANBOVY pévov arré
TOV LTTOAOYIOTH TNG dlEpyaoing, aTov oTroio £XOUV TTPGOaoN O XEIPIOTES KAl
n diaxeipion Tng emixeipnons.

O vtrohoyioTAG TNG dlEpyaaiag GUYKPIVEI CUVEX®S TIG KATOOTAOEIS TNG
diepyaoiog 1mou eivan arobnkevpéves oTn Baorn dedopévwv pe TIG TPEXOVOES
KOTOOTAOEIG KO OV EVTOTTIOEI KATTOIX OmTOKAION, TOTE OTEAVEI OAHOTO EAEY-
XOUL 0TOUG TOTTIKOUG €AeYKTEG TNG diepyaaiag (MpoypappaTi{épevor Aoyikol
EAeykTég, MEA, PLC) yia Tn 616p6won Tng atmdékAiong (eikéva 1.1.5). Av pia
OTTOKAION TTOPAPEVEL TTAPA TIG TIPOOTIAOEIEG EAEYXOL, TOTE TO GUOTNHHA divel
€VTOAN OTOV €AEYKTH V& akivnToTrolfoel TN Siepyaoion Kol vor onpével ouvo-
YEPHS oTo XelploTH Tng diepyaaiog. O XeIpIOTAG TOTE TTPETTEl VO KOAEDEI TO
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ovvepyeio BAapadv yio Tnv emdidpbwon Tng PAGPNS. MeTd o KGOe privupa
ouvayepHoU, ePpaviCeTal OXETIKG HRVUPQ 0TV 006N Tou XeIpIoTH TNg diep-
YOoiag Kol TOU XEIPIOTH TOL LTTOAOYIOTH TNG diepyaoiag, WoTe va AdPouv Ta
KaTGAANAC HETPOL.

O K0pI0G OKOTTOG £VOG LTTOAOYIOTH SIEPYOTIRV VO 1] ETTOTITEICN KOI O EAeY-
X0 OAWV TV OTAOIWY TNG TTAPAYwYHS £VOG TTPOIGVTOG, OTT6 TO OXEDIOHO pEé-
xp! TN diakivnor] Tou. MNa va emTevBel 0 0KOTTEG AUTES, £ival ATOPAITATO VO
UTTEPXEl VO OAOKANPWHEVO OVOTNHA TIANPOPOPIKOY EAEYXOL TNG TTAPOYWYHS
(Computer Integrated Manufacturing, CIM ).

To OMoxkAnpwpévo ZvoTnpa Mapaywyng amoTeAel éva obyxpovo cUOTNHA
dlaxeipiong Kar EAEYXoL TNG TTAPOYWYHS, TTOU PPOVTIEl I TNV TTPOCTOOIN
Tou e§oTAIopOU Kal TNV €ykaipn didyvawon Twv PAaBadv, Tov éAeyxo Twv ouv-
Bnk®V TG diepyaaiag, TNV KATAXWPION Kal eTTEEEPYAOIn OTOIKEIWV TOL TTOI0-
TIKOU €AEYXOU KOI OTOIXEIWV TOU KOOTOUG, TNV OPYGVWOT] TWV SIEPYNCIDV HE
o160 TN BeATIOTOTOMON TNG TTAPAYWYAS KOI TO BPaxuLTTPEBECHO KAl HOKPO-
TTPGOEOHO TTPOYPOHHOTIOHO TNS TTAPAYWYHS.

Ta OAokAnpwpéva ZuoTApaTa Mapaywyng epappoovTal TTPog TO TTapPSOV
0€ PIKPG OXETIKG PaBpd. Me T peAovTikr TPoobrkn Kal Tou emITEGOL TOU
oxedlaopol TwV TPOIGVTWY, KO TNV VPUTEPN EPAPHOYI TOUG TTPOPAETTETAN
OT1 B €X0LV TEPAOTIO ETTIOPAAN OTNV TTAPAYWYH OTO HEANOV.

AlOYpEPPOTO GUOTNHATWY QUTOHATOL EAEYXOU KOI TIOPOOEIYHOTO EAEY-
XOU d10POPwV TTOPAHETPWY OTN XNHIKH PIOPNXOVIO HE CUOTAPOTO TTANPOPO-
pIKOU €AEYYOUL TTOPOLTIGoVTaI 0T GLUVOOELTIKA £appoyn. Mo va Ta SoUpe,
emA€yovpe «BIOMHXANIKH TMAPATQIH» - «MAHPO®OPIKOX EAEINXOX XTH
BIOMHXANIA».

ANAKEDANAIOZH

Katd tn Asitovpyia piag Bropnxavikig povadag emfBaAeTon vor Ikavo-
oI0UVTOI OPIOPEVEG OTTAITAOEIG, OTTWG aoPOAS AsiToupyia, e§aopdhion

TNS OTTAITOVHEVNG TTOCOTNTOG KOl TTOIGTNTOS TWV TPOIOVTWY, THPNON TwV

MEPIPAANOVTIKWOV KAVOVIOP®V, EKTTAPWAT EI0IKWOV OTTAITACEWV AEITOLPYIOG
TV BIOPNXAVIKOV OUOKELWYV, EAAXIOTOTTOIMON TOL K6OTOUG AeIToupyiag. Ol
OTTITAOEIG QUTEG LTTAYOPEVOLY TNV AVAYKI YIO OLVEXH TTAPAKOAOVONON KOl
€\eyxo TnG AsiToupyiag TnG PIOPNXAVIKASG HOVAOOG PE CUOTAPATA VTOHOTOU
eAéyxou.

To amrapaiTnTO OTOIXEIO EVOG OUOTAPATOG AUTOPATOL EAEYXOUL Eivai @ N
€l0060G, 0 eAeYKTAG KOl TO eAeYXOHEVO CUOGTNHA, TIPOKEIPEVOL VO SnpIovpyn-
B¢l n emBLpPNTH €6000G-OTOTEAETHQ, T.X. OTO NAEKTPIKG Beppoaipwvo eico-
006 eival To NAeKTPIKG pPeVHQ, EAEYKTAS eival 0 BEpPOOTATNG, EAEYXOHEVO OU-
oTnHa eivan To doxeio pe To vepd Kan £€€0d0g eival n Beppokpacia Tov vepo.
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‘Eva 000 TNHO QUTOPOTOL EAEYXOL pTTOPET Vo AeIToupyel pe Vo TpGTTOUG:
a) Me avarpogpodornon (feedback control), 6Tav n €€0dog ernpedder Tnv gioo-
80 ToL CLOTHPATOSG, GTTWG OTO NAEKTPIKG BEPHOTIPWVO, GTTOL AVAAOYa HE T
Beppokpacia Tou vepoUl SIOKOTITETOI TO NAEKTPIKG PEVHA (KAEIOTS oVOTNHO
eAéyyov).
B) Xwpis avarpopodotnon (feedforward control), 6tav n £€6060g dev emrnpedidel
TNV £i0060, 6TTWG 0TO NAEKTPIKG TTALVTHAPIO, GTTOL 1 KABAPSTNTA TWV POVXWV
dev emrnpeddel TNV TTOOGTNTO TOU ATTOPPUTTAVTIKOU KOI TOUL vepoU, TO TrPO-
YPOHHO TTAGONG KATT. (QvOIKTG oUOTNHO EAEYXOL), OAAG avdAoya pe To €ibog
Kol TO BOBOPS AeKIGOPOTOG TWV POUXWV ETIIAEYETAI TO TTPOYPOPHA TTAVONS.

21N XNHIKA Bropnxavia mo cuxvé XpnoIHOTToIoVVTal TG CUOTAHATO QUTO-
HOTOU EAEYXOL HE AVOTPOPOOATNOTN, TT.X. YIO TOV EAEYXO TNG TTiEONS, TG PONS,
NG OTGOUNG, TNG CVOTAONG KATT. T& CUOTHHOTA EAEYXOL XWPIG AVATPOEPOHS-
TNOT XPNOIHOTIOIOVVTOI TT.X. YIO TOV £AEYXO0 TNG AEITOLPYIOG HIOG OTHANG OTTo-
oTadéng, eveg eVOANGKTN BepudTNTAG, EVOG OLOTAPOTOS PUENS KATT. ‘Evar Tro-
padeypa pappoyns Twv 600 cLOTNHATWY eival N PETPNON TNG BeppOKPaTiag
Tou €EgpXOpEVOL 1] €10€PXOHEVOL LYPOU VOGS OVTISPOOTAPO KO 1 avGAOYN
pUBHION aTO TOV EAEYKTH TNG TAPOXHG TOL OTHOU TTOL TO BEPHAIVEL. XTnV
TPWTI TEPITITWOT XPNOIHOTIOIEITON GVOTNHA EAEYXOL pE AVOTPOEPOOATNOT KAl
oTn deVTEPN XWPIG AVATPOPOOATNON.

O1 €AeYKTEG TTOU XPNOIPOTIOIOVVTOI OHHEPT VO O TIPOYPAHHOTI(GpEVOI
Aoyikof eAeYkTEG (PLC). AuTol eivar povaideg PIKpODTTOAOYIOT®V TTOL CLVSEOVTAI
péow OIKTOOL peTaD TOUG KOl Pe TOV LTTOAOYIOTH TNg digpyaoiag, o 0Troiog
eKTEAE TOV ETTOTITIKO EAeYXO TNG Olepyaaiag.

O kUplog OKOTIOG €vOG LTTOAOYIOTH OlEPYTTIAV Eival N ETTOTITEION KOl O
é\eyx0G GAwV Twv oTadIWV TNG TOPOYWYAS EVOS TPOIGVTOG, amrd TO OXEdIO-
opo péxpr Tn diakivnon Tou. Mo va emTevXOel 0 OKOTTOG AUTOS efvan amrapai-
™NTO éva OAOKANPWHEVO OUOTNHO TTANPOQOPIKOU €AEYXOU TNG TTOPAYWYAS
(Computer Integrated Manufacturing, CIM ). To OMokAnpwpévo X0oTtnpa Moapa-
ywyis pe H/Y amotelel éva alyxpovo cvoTnpa diaxeipiong Kai eA€yxou Tng
ToPaywYAS, ToU PpovTiCel yia TV TpooTacia Tou e§OTTAIOHOD, Tov €Aeyx0
TV SIEPYAOINIV, TNV ETTECEPYATIO OTOIXEIWV TTOIOTIKOU EAEYXOU KO KGOTOUS,
TNV opYyGvworn Twv Siepyaoi®dv Pe 0TEXO TN BEATIOTOTIOMON TG TTOPOAYWYHS
KQI TOV TTIPOYPOHHATIONO TNG TTOPAYWYHS.

EAEIXOX INQZEON

1. NoTi eival amapaiTTa TO CUGTHHATA QUTOPATOL EAEYXOL TWV BlopnXavI-

_J 2. Moiog eival 0 péAoG £vEG GLOTHHATOG AVTOPATOL EAEYXOL HIOG XNHIKAG digp-

= S ] .
=l T KWV pHOVAdwV;
L Y

L L=

o |
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yaoiag;
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3.

Moia €idn cLOTNUATWY CVTOPATOL EAEyXOL LTIGPYOULY; MeprypaYTe TN Ael-
TOLPYIT TOUG.

. Mg eAéyxeTar n BeppoKpaoion TOL TTEPIEXOHEVOL LYPOL €VEG XNHIKOU OVTI-

dpaoThipa pe €va oVOTNHA OVTOHATOL EAEYXOL O) HE avaTpo@odATnon )
XwpIig avaTpo@odéTnor.

. Molog eivar 0 péAog Tou vTTOAOYIOTH TNG dlEpYaaiag og éva VAT TTANPO-

POpPIKOU eAEYXOUL;

. Moieg o1 SpaoTnPIGTNTESG £vEG OAoKANpwpEvoL ZuoTrpaTog MNapaywyns;
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