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ENOTHTA 4.1
METpnon UuGikwv peyeOwv

® OpIouoG Kal PETPIOI) PUOIKWV PHEYEOWV
® ‘Opyava péTpnons
@ X&eIpIOUOG OUVOSEVTIKIIG EPAPUOYIS

TEAEIQONONTAZ AYTH THN ENOTHTA Ol MAOHTEX ©OA MITOPOYN:

® Na opilouv Ta PUOIKSG HEYEDN KOI TN HETPNOT] TWV QUOIKWOV PEYEOWV.

® Na S10Kpivouv Ta PUOIKG PEYEDN o€ BepeNIOON KOl TTOPGYWYD KAl VO avVoi-
PEPOLV TTOPAOEIYHATOL.

® Na ava@Epouv Ta PUOIKG PEYEDN TTOL HETPOUVTOI IO TNV TTAPAKOAOUONON
TWV GUVONK®V TNG TOPOYWYIKAG SIAOIKAGTOG KOl YIOt TOV TTOIOTIKG €AeyX0
oTn XNHIKA Bropnxoavio.

® Na d1akpivouv TNV GUETN OTTO TNV EPPEDT PETPNOT PUCIKWVY PHEYEBWV KOl VO
QvaPEPOLY TTOPOdElYHATAL.

® No ava@épouv TIg peBEdoUG HETPNONG SIAPAPWV PUOIKWY HEYEOWDV KABWS
KO VO avoryvapifouv Kol va TrEpIypaipouy To avTioTOIXa Spyava.

® Na £ykaBioToOV Kal va XpnoIHOTIOIo0V Tr) OUVOSEVTIKY EPAPHOYH TTOAVE-
oWV Kal TO TPOYPOHHQ eTTiOEIENG AcITOLPYIOG OpY&VWY PETPNONS.

4.1.1| METPHZH ®YZIKON METE©@ON

Kata tn Sidpkeia Twv @uoik@dv gaivopévwv ouppaivouv peTafoAég oe
OpIOPEVES 1016TNTEG TWV OWPATWV. O HETPAOIPES 1I0I0TNTEG TWV CWHETWV
ovopé&lovTal uOIK& peyEdn. TéTola ival n péda, o GYKog, N TTUKVOTNTA, 1) Bp-
HoKpooia, n Trieon, To Suvapikd, o defkTng HiIGBAaONG, N aroppGPnoN TOL PW-
TOG KATTI. H pETPNON TV QUOIK®V PEYEBWV Eival aVaYKOIO YIO Tr OUOXETION
HETOED TOUG KOl YIO TN HEAETN TWV SIGPOPWV PAIVOHEVOV.

H pétpnon evog guoikol peyéBoug eivan pia diadikaaio oUyKpIonNG TOu e-
YEBoug pe pia povador pETPNOT|G TOV, Tr.X. ] OUYKPION TNG HALaG EVOG CWHATOS
pe TO XINGYPOHHO KATT. Tat pUOIKG HEYEDN dlakpivovTal o BepeNidddn Kol TTo-
paywyo. Oepehiddn QuOIKG peyédn eival To prikog, n pé&da, o xpoévos, n Bep-
Hokpaaia, n €évTaon nAeKTPIKOU PeVPATOS Kol 1 évTaon QwTelvag TnyAs. Mo
TN HETPNON TOUG €XOLV KABIEPWOET TTPOTLTTEG PHOVADEG PETG OITTO CUHPWVIX
TWV MOTNPOVWV. Mapdywya QuUOIK& PeyEBn eivan 0 6YKOG, N TTUKVOTNTO, )
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aToppdé@non Tov PwTAEs, N Tiean KAT. AuTa opifovTal amré TIG HOBNHOTIKES
OX€0€IG TTOL TA GUVOEOLV PE TO BEPEAIRdON.

H pétpnon Twv dlapépwv QuOoIK®V HeyeBv ptropel va eivai:

o) Gpeon, GTAV YIVETOI HETATPOTTH TOU HETPOUHEVOL PUOIKOV HEYEBOLG OE
GAMo, 110 0KOACt HETPAOIPO HEYEBOG, ANV NAEKTPIKOV, TT.X. TNG TIEONG O pn-
XQVIKF) peTOKiVON €vOg deikTn 0TO pavépeTpo Bourdon, kai

B) éppeon, 6TaV YIVETOI HETATPOTIH] TOU HETPOUHEVOU (PUGIKOU HEYEBOUG
o€ NAEKTPIKG ofpa (TAOr, pedpa i @opTio) atméd alodnNTAPA Kol GUYKPIOT TOU
NAEKTPIKOU GAHOTOG WG TTPOG VAl GG TA XOPOKTNPIOTIKE TOU PE PIG HOVAOO
pétpnons. ‘Eva rapdaderypa éppeong péTpnong eivan n p€Tpnon Tng mieong pe
TN xpnoipotroinon melonAekTpikol KPLOTAAAOL, 0 0TTOI0G epavidel diaopd
duvapikol oTa GKpat TOu, TAV OOKNOE TT&AVW TOL TrieaT (TTECONAEKTPIKGS He-
TOTPOTTEQG).

T aUyxpova 6pyava SIaBETouv KATGAANAN diGTaén (a1obn TP, sensor) yix
TN HETATPOTIH TOL HETPOUHEVOL (PUOIKOU HEYEBOUG OE TUVEXES (OVONOYIKG) NAe-
KTPIKO OfjHar (NAEKTPIKI] TEOT, évTaon KATT). TNV TePTTOON QUTH 1) HETPNON &i-
vail €ppeor). EISIKA ouokeLr, EVOWPOTWHEV OTO GPYOVO, HETOTPETTEN TO NAEKTPI-
KO OfjHa O€ YPNPIOKO OAPO KOl HETG O€ OpIOPNTIKA TIPA, N otroia epgaviCeTal
oTnv 086vn Tov opydvou. Na TNV eTTECEPYATITr TWV ATTOTEAEOPGTWV TV PETPH-
oewv d10Popwv peyeBdv até HY, aMdG Kol yior ThV OTTOOTOAN TV HETPHOEWVY
OTIG HOVGOEG QUTOPOTOL €AEYXOL TNG Propnxaviag, atrapaiTnTn eival n peTédo-
on TNG HETPNONG €VOS PUOIKOD PEYEBOLG PE TN HOPPH YNPIOKOD OTjHATOS.

Ta UOIKG peYEON TTOL CLVABWG PETPOUVTAI HE DIGPOPa GPYAVD YIO TOV
ENEYXO TWV OLUVONKWV TWV BIOPNXOAVIK®OV dlEpyaoIwv gival n Triear), n Bgppo-
KPOOia, 1 por} Twv PEVOTWV (LYPWV i} GEPIWV) KOI I OTABUN TWV LYPWV.

2710 TAGIOI0 TOU TTOIOTIKOU €AEYXOU, ETTIONG, TWV LAIKWV YIa TOV EAeYX0
TV BIOPNXOVIKWV dIEPYOOIDV, OTTAITEITOI N HETPNON dIAPSPWV PUOIKWV 1510~
TATWV TV CWHETWY, 6TTWG TNG TTUKVETNTOS, Tou deikTn SIGBACIONG, TwWV On-
peiwv Bpoopol kan THENG, Tou 1EDG0LVG K.&. O1 181I6TNTEG QUTEG eEaPTAWVTAI
o1ré TN XNHIKA 000TOON TWV OWHATWV KOl HETPOUVTAI pE KATGAANAa dpyavar.
lfveTon, €1TiONG, TTOIOTIKY KOI TTOCOTIKA XNHIKA avGAvon dia@opwv CwpETwY,
ouviBwg pe TN PBorBeIar AVOAUTIKWOV XNHIKWV 0pYGvwv (avoAUTEG), Ta oTroia
HETPOUV KATTOIO (PUOIKH 1010TNTA £VOG PIYHOTOS Kal TN peTappAlovv og Xnpi-
K1} TTANpogoOpIa TTOL aPopPd T OVOTAON TOU HIYHOTOS. O1 EVOPYQVES XNHIKES
péBodol avéAuong (PLGIKOXNHIKESG pEB0GOI) TToL XpNOIHOTIoI0VVTOI CLVABWS &i-
VoI NAEKTPOHETPIKES (TTOTEVOIOHETPIX, OYWYIHOHETPIR), OTITIKEG (PACHATOPW-
TOHETPIO, XPWHOATOUETPIO, PACHATOPWTOHETPI OTOHIKAG OTTOPPOPNONS),
XPOHATOYPOPIKES (N 0€PIa KOI LYPH XPWHOTOYPOPIX) Kol GAAES ( pOIOPATOpE-
Tpia p&log KATT.).

AKoAoUBEl OOVTOPN TTEPIYPAPN HEPIKAOV PATCIKWOV OpYGvwv PETPNONG Kal
TWV QvVTIOTOIXWV HEBGOWV PETPNONG, GHECWV KOl EUPECWV, TTOL XPNOIHOTIOI-
oUVTal OTO XNHIKG EPYAOTHPIO KAl TN XNHIKA Plopnxavio.
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Ta KupIGTEPQ BpYaVa HETPNONG KOI O1 OPXES AEITOLPYIOG TOUG TTAPOVOIG-
CovTan etiong oTn ouvodeuTIKA eappoyn. Na va Ta 6oOpe emAéyovpe «ME-
TPHZEIX» - «OPTANA METPHXHZ». ETriong, otnv idia epappoyn yiveTar emidel-
&N NS AeiToupyiag pePIKAV opyavwy HETPNONG. MepioodTepeg AeTrTOPEPEIES
QVOPEPOVTAI OTIG ETTOHEVEG EVOTNTEG TOU KEPOAQiOU 4.

4:1.2| OPTANA METPHZHX TON 2YNOHKON AIEPITAZIAX

OgppOpeTPa

2TO €PYOOTAPIO XPNOIHOTIOIOUVTOI LEPAPYLPIKG BEPPOHETPA aKpIPEiaG, eV
oTn Propnxavia GAAo1 TOTTOI BEPHOUETPWV:

-Ta BepudpeTpa TAPWONG, Ta oTroic £X0LV £va KOTTAPO TTOU TEPIEXEI LYPO 1
aéplo, 01O 0T0i0 N oAAayr TG BeppoKpaaiag TPokaAel HeTaBoAR dykou 1 Trie-
ong f Téong atp@v. H petafolf auTh peTapépeTal pEow TpIxoeidoig owAfva
oe owAfjva Bourdon, o o1roiog peToKIVEITOI KOl KIVED €var eikTn 0TV KAfHOKO
NG Beppokpaaiag (Gpeon pétpnon). Ta BeppdpeTpa TARPWONG eival aTAd Ka
HTTOpOUV va BpiokovTal o HOKPIG OTT6 TO ONpEio HETPNONG.

-Ta OepuonAekTpika Cevyn (xioONTAPeS BepponAekTpIKOU (eOYOUS), T OTTOIX
atroTeAoUvTal amé 800 OUPHATO ATTO SINPOPETIKG HETOAAG 1} KPGHOTO (TT.X.
AeUKGXPLOO/ KPAPO AeUKOXPUOTOV-POSIOL) HE OLYKOAANPEVD T GKPO TOLG XW-
pig TrapepPoAr] GAov LAIkoD. ‘OTav Ta onpeia eTogrg Ppiokovtal og dlago-
PETIKEG BEPHOKPOOIES (IO YVWOTH KAl pIa AYvwaTH), avamTOooETal diagopd
duvapikol, avéloyn pe Tn dlagopd Beppokpaciog HeTay Toug. ATTO T pé-
TPNON TNG d10popds dSuvapikoL (.. pe YoABavopeTpo) BpiokeTar n {nTolpe-
v BEPHOKPOTIaL.

- Ta BepuoueTpa NAEKTPIKNG avTioTaonG (xoONTAPES NAEKTPIKAG avTioTOONS,
RTDs) kupiwg o1rd Aevkdxpuao (OAAG Kait VIKENIO, XOAKG, K.4), Ta OTTroia £XoUV TN
peyodUTepn okpiPeia. H Aeitoupyia Toug BaciCeTar oTnv avénon Tng nAekTpIKAg
avTIOTOONG EVOG aywYoU STav aLEGVETO 1) BEPHOKPATIC: TOV.

- Ta BepudueTpa HeTAPANTHG avTioTaong (BepPIOTOP), TA OTTOIC KATAOKELALOVTAI
oT6 piypaTa o&e1dicov HETEAAWVY PE XOPOKTNPIOTIKG NHIOYWYWDV KOI 1] NAEKTPIKI
TOUG OVTIOTOOT QUEGVETON 1] HEIOVETOI PE TNV aBEnon Tng BepPOKPOTiag TOUG.

- T OTITIKA TTUPOHETPA XPNOIHOTIOIOVVTAI IO TI HETPNOTN TTOAD LPNADY Bep-
HOKPOOI®YV KOl XpnoipgotrolobvTal ot peTaAovpyia. H Asitoupyia Toug Baoi-
CeTan 0TV 1016TNTA TWV CWPETWV VO EKTTEPTTOVY EVTOVOTEPN OKTIVOBOAID,
O6Tav QUEAVETOI 1) BEPPOKPATTO TOUG.

MavopeTpa Ko TECOPETPA

EKTOG 16 TO YVWO TG PHOVOPETPO LOPaPYUPOL pe owAfva oxfipaTog U, utrép-
XOUV HETOAIK& HOVOHETPO EAAOTIKOU TUTTOU TTOU HETOTPETTOUV TNV TIEOT
€VOG PEVATOU O€ UNXOAVIKA HETOKIVION £VOG OWARVA 1 EVOG SIO@PEYHATOS, TT..
TO HOVOHETPO TUTTOL OwAva Bourdon (Gupeon péTpnon).
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Mo TNV nAekTpovIKr PETGdOON TNG HETOKIVNONG, Ta OpYava PHETPNONG TS
TI{E0NG PTTOPOUV VO CUVOEOVTOI PE NAEKTPOVIKH GUOKELK TTOU HETOOXNHOTICE
TN HETATOTION TOU OWAARVA O€ NAEKTPIKG OHO GVGAOYO pE TV TTiETN TOU PEV-
oToU (€ppeon pétpnon). H petarpom avtr] PaciCeTan eite oTn peTafoAn Tng
NAEKTPIKAG OVTIOTAONG EVOG aYwYoU 1 NHIOYwYoU, AGyw EAAOTIKIG TOL TTOPO-
HOPPWONG, £iTe 0TNV AvATTUEN SIAPOPES SUVOHIKOD HETAED ETTIPAVEIDV EVOG
KPLOTGAAOL ASyw Trieong (TTECONAEKTPIKG PAIVOHEVO).

ZApEPA XPNOIHOTTOI0UVTOI CLUVABWS TTIETOHETPX, ONAGdH C1GONTAPES TTOVL
HETATPETTOLY KaTELOEIQV TNV TriEan o€ NAekTPIKSG ofjpa.H AeiTovpyia Toug for-
oieTal OTO TTOPATTAVW Patvpeva. Mo Tap&derypa, n mieon evog pevoTol o€
€va EAAOTIKG SIGpparypa TTpoKoAel peTOBOAR TNG NAEKTPIKAG avTioTOONG 1] TNS
XWPNTIKOTNTAG £VEG OTOIXEIOV, N OTTOIX e TN OEIP& TNG TTPOKOAE HETAPOAR
oTnv TAON 1 0TO PEVPA TOU OTOIXEIOL.

PodpeTpa

O1 peTpnTéS porig HETPOVV TNV TrapoXr] €vég pevoTol (LYpoU fj agpiov) , SnAa-
o) Tov 6yko fj T p&la Tov PELOTOU TTOV TTEPVAEI OTTO EVO CWARVO OV& POVG-
da xpoévou. Mepikd auvnBIopEva pOSHETPa eival Ta €EAG:

- O1 petpnTég peTaSANTOU HAvVOUETPIKOU UYPOUG, TOTTOL ventouri (Yia LYPQ) Kal
orifice (yior vyp& kai aépia). Ta Gpyova aUTG €XOLV Eva CWARVA HE HI OTEVWD-
or, 0 01roiog TTPoCAPHSELeTal 0TO CWARVA TOL LYPOU. H dlaopd Trieong KaTG
priKog Tou owAva og dvo onueia diaopeTikrg diaTopng eival avéAoyn pe To
TETPAYWVO TNG OYKOHETPIKAG TTAPOXAS Tov LYPOU. H diagopikn Trieon peTPIE-
TOl P 100N TAPES Trieong oTa dVo onueia.

- O1 HETPNTEG ETTIPAVEING ) POTAHETPA, TA OTIOIG ATTOTEAOVVTAI QIO £VOV KW-
voeId KATAKOPLEPO YUGAIVO OWARVO HEOO OTOV OTTOI0 PEEI TO PEVATO TIPOG TA!
TEVW, KPATAVTAG o€ anwpnon évav TAwTApa. ‘Oco peyaAdTepn €ivai ) Trapo-
Xf] TOL pevaTOV, T600 PNASTEPR aveBaivel 0 TAWTAPOS 0TO CWARVA, TTOL €iva
BoBpoAroynpévog ae povadeg TTapoxns. XpnoIpHoTrolovvTal YIo UYP& KOl GEPIO.

- Ta yayvnTIKG POCUETPA, TTOL XPNOIHOTIOIOUVTAI YIO OYWYIHG LYPG (XUHOUS
@poLTWV KATT.). H Aeitovpyia Toug otnpieTon oTn dnpiovpyia NAEKTPEYEPTIKIAG
dUvapng e€aiTiag TG Kivnong evog ayYIHOL LYPOU O€ OPOYEVEG HOYVNTIKG Tre-
bio, n otroia eivan avéAoyn Tng TaxOTNTAG TOL LYPOU.

- O1 petpnTég TUTIOL 6ivNG, TV OTTOIWV N AsiTOLPYIT BaCiCETAI OTO PAIVOHEVO
dnpiovpyiag Sivadv kKaTé TN por| £vég pevoTOL YUPW OTTO £VA OYKWOEG OWHO.
O1 6iveg evaAddooovTal aTig d00 TTAEVPEG TOU OWHATOG HE OLXVOTNTA GVAAO-
YN TNS TOXUTNTAS TOL PEVOTOV, PO KO TNG TTOPOXTS TOL. XPNOIHOTTOIOUVTO
oLVABWS Y1 TTOAD TTOXUPPELOTA 1 AKABOPTA LYPG KOl YIO GEPIQL.

- O1 petpntég TUTTOUL Coriolis, TTov PETPOUVV TN por} HALaS LYPWV Kol aepiwv. H
AeiToupyia Toug Baciletar otnv avamTuén dvvaung Coriolis kaT& TNV €VOU-
YPOHHN KOl TAUTGXPOVO TIEPIOTPOPIKT| Kivnon evog pevaTol, N otroia e§apTA-
To1 omré T p&da kan TNV ToXUTNTA TOL PELATOU, Gpa TNV TTAPOoXH HA&LAS Tou.
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‘Opyava péTpnong oTGépng

O1 110 OLVNBIOPEVEG OUOKEVEG HETPNONG TNG OTAOHNG TWV LYPWV HETPOLV EITE TNV
Gvwarn Trov SEXETaI Eva OO (TTAWTAPAG), €iTe TN dlagopd Trieong oe Vo onpeia
diapopeTikoL BGBoug péoa aTo UYpA, 1) oTToiar 0eeTal GTO UPOG TNG OTHANG TOU
UYPoUL peTalh Tav 00 onpeiwv. ANeg p€BodOI XPNOIHOTTOI00V OPXES AEITOLPYIOS,
OTTWG ovAKAON LTTEPHXWV, GAAOYH) NAEKTPIKAV IBIOTATWV UYPWV KATT.

4.1.3 | OPTANA METPHZHX @YXZIKON IAIOTHTON

MukvopeTpa
H rukvoTnTO HIog ovaiag eival n p&la TnG avé povado 6ykou o€ opiopévn Bep-
HOKpOOiQL.

EpyaoTnpiokd, n TUKVOTNTO TWV UYPWV HETPIETAI HE APAIOPETPO ( YIO TOL
VYPG HE HIKPOTEPN TTUKVOTNTO TG TO VEPO), HE TTUKVOHETPO (VIO LYP&K pE HE-
YOAOTEPN TTUKVOTNTO QTG TO VEPD), PE HTTWHOHETPA (VIO TO TTOXUPPELOTO
VYPG) Kal pe OGAKOOASHETPO (Yia Tor aAkooAovxa dioAUpaTa). H Asitoupyia
Toug PBaoileTon oTnv apxf TNG Gvwaong.

Z1n Bropnxavia, T TTUKVOPETPO TTOV XPNOIPOTIOIOVVTAI £iVal NAEKTPOVIKG
TTUKVOHETPO Kol 1 AeiToupyia Toug PaoiCeTan:

)XtV apx1j TG AvaonG. Ze AUTA N TTUKVETNTA £VOG LYPOL LTTOAOYI(eTON TG
TO TT0000TO BUOIONG OTO LYPO £VEG CWHATOG OTAOEPOL Bépous.

B) Ztv apxrj Touv ovvroviopoU. Opiopévog GyKog LYpol péoa oe doxeio o
HoyvnTIKG Kp&pa ¥GAvBa doveiTal atré nAekTpopoyvnTIKG KOKAWwpa. H ouxvo-
TNTO OLUVTOVIOHOU e§APTAETAI OTTG TNV TTUKVOTNTA TOL LYPOU.

Y) Zmv apxrj s amoppdpnong y-aktivofoliag. H amoppdgnon y-okTivopo-
Aiag o1ré éva vypd eival avaAoyn Pe TNV TTUKVOTNTS TOL.

ZovnBiopévn eappoyr] eival n pETpNon TG TTUKVOTNTAS SIAPOPWV OOK-
XOPoUXwV SIGAVPGTWV YIO TOV UTTOAOYIOHG TG TTEPIEKTIKOTNTAS TOUG OE OGIK-
XOPQ, T.X. HOOOTOU, XUHWOV pPoUTWV (TTopTOKaAGOa, Aepovéda). Etriong, ou-
vnOICHEVN EQPOPHOYT €ival Kail N HETPNOT TNG TTUKVOTNTOG TOU VTOPATOXUHOU,
TOUL Y&AaKTOG Yia e€akpifwan vobeiag ko Tpoadiopiopd AITTous, Tng TTUKVO-
TNTOG TWV KAUOTHWV YIa €AeyX0 VOBEIDG , TwV OGAKOOAOUXWV TTOTWV YIO TOV
TTPOOSIOPIOPS TOL OIVOTIVEDHOTOG KATT.

Ala@haoipeTpa
‘OTav 10 Pwg d1adideTOn oTTd TOV GEPa a€ €var LYPS, N dieBuvon diIGdoorg Tov
Kol 1 TaXOTNTG Tou peTaBdAovTan (Tav n SievBuvon dev eival kGBeTn oTn Sio-
XWPIOTIKA €TMIPAveIR). Tn peTafoAr] auTh Teprypdgel o deikTng diGiBAaong Tou
vYpoU, o o1Toiog opideTal WG TO TAIKO TOU NUITEVOL TNG YWVIOG TTPGCTITWONG
TOU PWTOG OTNV EMPAVEIX TOL LYPOUL S TOL NUITEVOUL TNG Ywviog dIGBAaONS.
O 6¢ikTng diIGBAaONG £vig LYPOL e€opTATAI AT TN XNHIKA OUOTAON TOL LYPOU.
Ymépxouv epyaoTnpioké diabAaoipeTpa akpifeiag kon Plopnxoviké dia-
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BAaoipeTpa TUTTOL AVAKAGONG Kol TUTTOL dIGG00NG PWTAEG, TO OTTOIO HETPOVV
TNV ommoKAIoN 6€0PNG PWTOG KAT& TN d1Gido0r] TNG aTré Tov aépa GTO LYPO HE
diGipopeg diataders.

O beikTng S1IGOAGIONG XPNOIHOTIOIEITON O SIGPOPES EPAPHOYES: YO TOV
TTPOCOIOPIOPS TG TTEPIEKTIKGTNTOG TOL AITTOUG 0TO YOAQ, TNG OAKOGANG OTN
HTTOPQ, OOKYGPOUL OTOUG XUHOUG (ppoUTwV (KAfpoka brix) | oto péhi (diori-
oTwor vobeiag), AiTroug oTo YA, yia TN SiamrioTwon Tng ayvéTnTag Twv Aa-
SIdV Ko AITT@dV KATT.

4.1.4| HAEKTPOANAAYTIKA XHMIKA OPIANA

AywyipopeTpa

H aywyipétnTa evég uypoL eivan To avTIOTPOPO TNG NAEKTPIKIG TOU OVTIOTA-
ong. AvEaveTal, 6Tav avEAVETAI N BEPPOKPATTIa TOL LYPOU. AVOIPEPETAI OLVH-
0wg oToug 25°C.

To aywYIHOPETPO £XEl €va KOTTAPO AYWYIHOTNTOS, TO OTroio TepPIEXEl dVO
NAeKTPOSIa o€ oTaBEP amréoToon PETAED TOLG. o T HETPNON TNG NAEKTPI-
KAS avTioTaoNG XPNOIHOTIOIEITAI I TINYH EVOAAGOGOOHEVOL PEVHATOS KOl HIO
diaraén yépupag Wheatstone. To oywYIHOPETPIKG OTOIXEIO OTTOTEAEl TOV €vax
Bparxiova TnG yépupasg, N 100ppoTriar Tng otroiag AdpPAvVETAl pE EVa TTOTEVOIO-
pETPO oKpIPeias.

H pétpnon Tng aywyigéTnTog XPNOIHOTIOIEITOI VIO TOV TTPOGOIOPIOHS TS
OLYKEVTPWONG OGAGTWVY KOI TOV TIOIOTIKG XOPAKTNPIOHS dlagpdpwv vepwv (VTTé-
YEIWV, VEPWV HETG OTTO KABOPIOHE, BOAGAGIWV KATT.) KAl YIO TNV TTAPOAKOAOU-
Bnon PEVHATWY LYPWV KOTG TN SIGPKEIa pIOG diEpyaaiag.

MexapeTpa
H evepyn 0€0TNTO £v6G SIGAVPOTOG PTTOPET VO TTEPIYPOPET TG TI OUYKEVTPW-
on Twv KaTIoVTwv udpoydvou (H*), n otroia ekppdleTal oe povadeg pH.

Gakooovo
MNoprokaAdso WEQL
0.4% HC 0 4% MNaolH
Coca Cola Maha Appwvia
l h 4 l 4 l
0 1 2 3 4 5 B T’TE g 10 11 12 13 14
KAlpaxa pH NogIpo vepD

Abnvag

Eikova 4.1.1 pH diapdpwv Siohvpdrwv

To pH opileTon wg 0 apvnTIKGG HekadIKAG AOYEPIOHOG TNG CUYKEVTPWONG TWV
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KATIOVTWV LOPOYSvou Tov dioAvpaTog pH = -log[H].

To mexGpeTpO eivar éva 6pyavo TTov peTPAel T Sia@opd SUVOHIKOU HETO-
€0 6V0 NAekTPOOIWV Kot TN peTaTpémel o€ TIPEG pH. Tar 600 NAekTPAdIO, TO NAe-
KTPSSI0 avaopds (KahopéAavog) kol To NAeKTpGdIo péTpnong (vGAov) Pubi-
Covtan 010 d1IGAVHA TTOL BEAOVHE VO HETPAOOVHE. ZUXVA EIVOI EVOWUATWHEV
o€ €val NAeKTPBdIO (NAEKTPOXNHIKSG xIoONTAPO).

To TTeEXGHETPO XPNOIPOTIOIEITAI OTNV OYKOPETPIKA OvGALOT) YIO TOV TTPOO-
d1opIopd Tov 1006LVAHOL onpeiov pe T PETpnon Tou pH KaTd TIG AvTIOPGOEIg
e€ovdeTépwang o&€wv kal faocwv. XpnoIHOTTOIEITAI £TTIONG YIG TOV TTPOCOIO-
PIOUS TOL TEAIKOU Onueiov Kol GAAwV avTISPEoEwV (OYKOPETPAOEWY), KABWDS
KOl YIO TOV TTPOOSIOPIOHS TWV OLYKEVTPWOEWY dIaPOpwV I6VTWV (TT.X. VOTpi-
ov, XAwpiov, acfBeoTiov KAT.). [0t TOV TTPOOSIOPICHS TWV CUYKEVTPWDOEWV 16-
VTV XPNOIHOTIOIOOVTOI EKAEKTIKG NAEKTPASIO IGVTWV.

4.1.5 [MEPITPA®H EOAPMOIHZ [TOAYMEZON

Ze auTh TNV TTAPAYPAPO Ba Treprypaei ) diadikaoia eykaTdoTaong Ko n xpH-
ON TNG OLVOBEVTIKAG EPAPHOYNS TTOAVHETWV.

EykatdoTtaon epappoyis
Mo vor eYKaTaoTHooLPE TNV epappoyr, Ba Tpétel va €xoupe 200 MB eAeBe-
PO XWPO 0TO OKANPS &ioKo TOL LTTOAOYIOTH HOG. Tor BAHATO TTOL EKTEAOVHE YIO
TNV eykardoTaon ival Ta akGAovoa:

EDPAPMOrEEL H/Y

- ey

Eikova 4.1.2 O86vn eyKaTGOTOONG TNG

. EQapHOYAS

1. ToroBeToUpe To CD-ROM 0L GUVOSEVEI TO BIffAio 0TOV 06N Y6 CD-ROM.

2. Kévoupe H1TTAS KAIK 010 e1kovidlo «O YTTOAOYIOTAS HOL» KO, OTO TTOpPG-
Bupo 1ov avoiyel, HITTAG KAk aTo g1kovidio yio To CD-ROM.

3. 210 TapdBupo pe Ta TepiexSpeva Tov CD-ROM trou epgaviCeTai, avoi-
youpe pe OITTAS KAk Tov vTrokaTdAoyo «<EOAPMOIH MOAYMEZQN» ko
EKTEAOVPE TO TIPGYPOPHO «Setup» KGvovTag SITTAS KAIK 0TO €IKOVIBIS TOv.

4. EppaviCeTan n elkéva 4.1.2. ‘OTav n eykatdoToon oAokAnpwoEr, n 066vn
OUTH KAEIVEI KA ETTIOTPEPOVHE ATV ETTIPAVEIR EPYOOTOS.
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O1 086veg TNg
OULVOOEVTIKAG
£QappoYns
QVTIOTOIYOUV
OTIG OeAibEG
€v0G BipAiov.

2TV TPWTN
006vn emiho-
yAis avTi yia To
KovpTr{
«EMZTPO®OH»
LTTGPXEl TO
KovpTr{
«EZOAOX
AlNO TO
MMPOTPAMMAY
pe To oTroio
Byaivoupe atro

TNV EPAPHOYH].

|

Keo. 4° O H/Y KAI TO ANAAOIIKO TOY T1EPIBAAAON

EPAFMOIEL HAER TFONIKLIN
YITOALHIETLRN

METFHIEIZ

NOIGTIKOEI EAEFXOL

BIOMHXAMNIKH MAPATQTIH

ESOACE AND TO MPOTFAMMA Eikdva 4.1.3 H apyiki 086vn Tng

OULVOBEVTIKAG EPOAPHOYHS

Exkivnon - TeppaTiopog
Mo va ekkivijooupe TN e@appoyr emAgyovpe «Evapény - «lpoypdppaTon -
«EOAPMOTEZ H-Y» -«ZYNOAEYTIKH EQAPMOIH». EpavieTan n eikéva 4.1.3.

000veg
H eqappoyr| pag deixvel oTnv 006vn pia ogipd omrd 006ves. KaBe 006vn trepié-
XEl EIKOVEG, OXAHOTA, OXEOIOYPAUHATA KOl ETTEENYATEIS.

Oa doUpE 0TN CLVEXEIX TTWOG PTTOPOUHE VO HETAKIVOOUHE o1rd 006vn o€
006vn. H petakivnon ammé auTég TIg 006veg de yiveTan KaTd oelpd 6Trwg yive-
Ton o€ €va kavoviké BiAio. ‘Exovpe Tn duvardétnTa va emAé€ovpe TI BEAoLpE
va SoUE.

Ymdpyouv d0o kartnyopieg 06ovav, o1 086veG TTOL TTEPIEXOLV TIG TTANPO-
popieg Touv TapovaI&lovTal 0TV EPAPHOYH, OTTWS AUTH TOL OXAHOTOS 4.1.4,
Kal 01 006VEG ETIIAOY®V OTIWG QUTH OV epavideTal oTnV eikéva 4.1.3. Or Te-
AevTaieg TaiCouvv To pAAo TOU peVOD, 0ol TTEPIEXOLV PIG OEIPG OTTO KOUPTTIG
o1ré Tar OTroi0 TO KABEVA pog 00nYel o€ piar karnyopia GAAwv 08ovav.

H 066vn ou eppavieTal otnv eikéva 4.1.3 eivan n mpwTH 006V TN

EQOAPHOYIS.

METPHEEIE

QGPFFANA METPHIMI
AMAAYTIHA EHMIKA GPFrANHA

EMNIAEIEH AEITOYPFIAL OPFANGHN

Eikova 4.1.4 To pevol Tav
ENIITFODH

HETPHROEWV
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Av Tratioovpe T0 KOUPTTT «METPHXEIYY, peTagpepOpaoTe 0TV 000vn TOU Ep-
paviCeTar oTnVv eIkéva 4.1.4. Av B€Aovpe va SoUpe TTANPOPOPIEG OXETIKEG HE TOX
6pyava pérpnong matdpe 1o KoupTri «OPFTANA METPHXEQN «kai epgavideTal
n eIKova 4.1.5.

Y& kGOe 006vn emidoyrg LTTAPXEl To KOLUTH «EMIXTPO®Hy, pe To otoio
HETOPEPOPOOTE OTNV TTPONYOUHEVI 006V ETMAOYAS.

Ze KGOe 006V TANPoPOPIWV epgaviCovTal Ta akéAovba:

006veg TAnpoPOPIKV
1. O TiTAOG TNG EVOTNTOG OTNV OTIOI QVHKEI 1 006V.
2. To kOLUTIT ETTOTPOPHG OTO TEAEUTAIO PEVOU TTOU ETTIOKEPORKOE.
3. To koypti e€660v, pe TO 0TrOI0 TEQUATICOVHE TNV EPAPHOYH.
4. To KQUTT EKTOTTWONS, PE TO OTIO
TWTI TN CEADa

HTTOPOUHE VO TUTTWOOUHE OTOV EKTU-
v PA€TOLPE OTNY 0B6VN.
. To KQupTIT peTaKiynong oTnv eTOHEVE 006vr).

U1

Eixéva 4.1.5 H mpadTn 086vn
otnv emAoyr] «OPTANA METPH-
2EQON»

ANAKEDAAAIOZH

2Tnv evOTNTA QUTH TTAPOLCIACTNKAV KAT' apXfV 01 €VVOIEG TOU QUGIKOD

HEYEBOULG KOI TNG PETPNONS PUOIKWV HEYEBWV.

Kata tn didpkeia Twv @uaik@v @aivopévwv ouppaivouy peTaPoAég oe

e OPIOPEVES IO1I6TNTEG TWV CWHPATWV. O HETPAOIYES IBIGTNTES TWV OWPATWY OVO-
p&CovTan uOIKG PEYEDN. H pETpon eveg uoikol peyEBoug eivair pia Siadikooia
oUYKPIONG TOU PEYEBOUG HE pict povado PETPNOTG TOV, TT.X. N CUYKPION TS PG-
{ag eveg OWPATOG pe TO XINGYPOHHO KATT. Ta puaikd pey€0n diakpivovTar oe Oe-
HEAIOON Kol TTapGYywYOL.

H péTpnon Twv @uoikwv peyebwv PTroperl va eival Gpeot), 6Tav To 6pya-
VO PETPNONG OTTANDG PETATPETEI TO TIPOG PETPNON PEYeBOg o GAAO IO €0-
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Keo. 4° O H/Y KAl 10 ANAAOIIKO TOY ITEPIBAAAON ENOTHTA mmm”

KOAQl HETPAOIHO, 1} €PpEDT), OTAV TO 6pYQVO (AITONTHPAG) HETATPETTEI TO PU-
0O1KO p€Ye00g oe NAEKTPIKG PEYEBOG, TO OTTOI0 CUYKPIVETAI PE HIG HOVAOO pE-
TpNons.

Mo TNV eme€ePYaaion TV ATTOTEAEOPATWY TWV HETPHOEWV SIXPEPWV pEYE-
BV amd Pnepiakovg HYY, cA& Ko yior THV aTo0TOA TwV HETPAOEWY OTIG HO-
v&deG auTOHATOL EAEyXOL TNG Plropnxaviag, amapaitnTn eivar n HeTédo0oN TN
HETPNONG EVOG PUOIKOV PEYEBOULG HE TN HOPPH PNPIaKoV ornpaTos. Ta oUyypo-
va 6pyava SIHBETOLY KATEAANAN dIGTaén (10ONTAPQ) YI T HETATPOTIH TOU pe-
TPOUPEVOL PUOIKOU PEYEBOUG OE OLVEXEG NAEKTPIKG O (OvaAoyIKO). XTn Oov-
VEXEIO TO AVOAOYIKG OFJHOl HETOTPETTETON O PNPIOKS OTTS EIOIKT CUOKEL).

Tot uOIKG peYEDN oL PETPOUVTAI GLUVHBWS YIO TOV EAEYXO TWV GUVONKWV
piag diepyaoiag ivar n mieon, n Beppokpaoia, n por Kai  oT&OpN. AMEeg pe-
TPHOEI§ XPEIGLOVTAl YIO TOV TTOIOTIKG €AeYXO TV VAIK®WV KOI TNV TTOPOKOAOD-
Bnon tng diepyaoiag. AUTEG aQopolV eiTe PUOIKES 1I6I0TNTES (TTUKVOTNTA, OEi-
kTN d160Aaong, onpeia Bpaopol kar AENG K.G.), €iTe XNHIKA 0VOTAON CWHA-
TV, OTOTE XPNOIMOTIOIOVVTOI SIGPOPES PUOIKOXNHIKEG pEBOSOI avalvong
(NAEKTPOPETPIKES, OTTTIKEG, XPWHATOYPOPIKES KATT.).

AKOAOUBWG £YIVE TTEPIYPAPH TWV OPXWV AEITOUPYIOG TWV KUPIOTEPWV Op-
YGvwv PETPNONG TWV TTAPOTTIAVW PUOIKWOV HEYEBWV.

TéAoG, TTOPOVCIGOTNKE O TPOTIOG EYKATAOTOONG TNG OUVOOEVTIKAG £POp-
HOYAS TTOAVPEOWY, KABWS Kal 0 TPATTOG TTAORYNONS HETO OE OUTAV.

EAENXOX INQZEON

1. Ti eivon T UOIKG PEYEBI KOI TTWG HETPOVUVTO;

2. T efvan BepeidO Kou TI TTOPGYWYO PUOIKG PEYEDN; AvaEpeTe TTAPAdETy-

HaTa.

i =+ 3. lMoia n d1apopd TG GpETNG PETPNONG PUOIKWY PEYEBWY QTG TNV €ppEDT);

Avo@épeTe TTApadElyHOTO.

4. Moia QuOIKG PEYEBN PETPOUVTOI GUVABWG YIO TOV EAEYXO TWV CUVONKWVY HIOG
dlepyaoiag Kal Trolx yior ToV TToI0TIKG €Aeyx0 O€ pia Xnpikn Blopnxavia;

5. Moia givarl n apxf AeIToupYioG Twv opYEV™V YIa TN HETPNOT O) TNG TTEONS,
B) TS Beppokpaoiag, y) Tng porig, d) TG oTABUNS;

6. Me Troieg peBGdOLG PETPIETAN O) N TTUKVETNTO, B) 0 deikTng diGOAaoNS, V) N
oywyIpoTnNTa, 6) To pH €VAg LYPOU;




€ENOTHTA 4.2

ZYNAEZH TOY H/Y KAI TOY ANAAOIIKOY
TOY INEPIBAAAONTOZXZ - €MNIA€EIZH AEITOYP-
IAX OPITANS2N KAI ENNEZEPrAZIA AIIOTEANE-

IMATSN - ENNIAEIZH A€EITOYPrIAZ
OEPMOMETPOY KAI NIIEZOMETPOY

Avaloyikd kal Ypn@iaka onfuarta
MeTaTpomn avaloyikoU onfuaTog o€ YPrneiako

Ba6uovounon opyavwyv

Emideién Aeitovpyiag meoouETPOV OUVOEPEVOU E VTTO
AoyioTij - Epappoyn Tov vopov Tov Boyle

® Emideiln Aerrovpyiag OepuopéTpov ovvdeuévou pe V1O
Aoyiotij - Epappoyn Tov vopov tov Charles

TEAEIQONONTAZ AYTH THN ENOTHTA Ol MAOHTEX ©OA MITOPOYN:

® No avapEpouv Ti gival OO

® No avagépouv Tn SIapopd AVAPETH OTA AVOAOYIKG KOl TO PnIoké Orjpo-
TO.

® No avo@épouy T S108IKOOT0r HETATPOTIG TOL AVOAOYIKOU OAHATOS O€ Pn)-
PIOKO.

e Na ava@épouv Ti gival faBpovépnon opyavou.

® Na ektedoVv Tnv doknon emideIéng Tng AeIToupyiag TOv TMETOPETPOU.

® Na ektedoVv Tnv doknon emideiéng Tng AciTovpyiog BeppHopETPOUL.

4.2.1/ O WH®OIAKOZ XAPAKTHPAZ TOY H/Y — TO ANAAOIIKO TOY ITEPIBAAAON

ZTnv ponyolpevn evéTnTa €idape T eivon PUOIKG PEYEDOG KOl TTWS pe-
TPIETOI. L€ QUTH TNV TTAPAYPOIPO Bar HOVHE TI €ival OAPA KOI TG AUTO PTTOPES
va dlafooTel a1 €vav NAeKTPovIKG LTTOAOYIOTH. ZAp eival N HETABOAR evog
PUOIKOU PEYEBOUG O€ GLVAPTNON HE TO XPOvVO. Ta GpOTO TTOL LTTGPXOLY OTN
@UON €XOUV KATTOIX OUYKEKPIPEVN TIPA O¢ oTroladATToTE XPOVIKY OTIyHH. ETr-
mAéov, N TIpA auTr BpiokeTan p€oa atréd £va oLVEXEG OIGO TN TIHWV. AUTO ON-
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HOIVEI OTI N YPOPIKA TTAPAOTOON TWV CNUATWV Eival PIot OLVEXHS YPOHHT. Ta
ofpaTa aUT& ovopGlovTal avaloyik& OAHOTA. TNV eIkéva 4.2.1 @aiveTal n
YPOPIKH TTOP&OTOON €VOG OVAAOYIKOU GFHOTOG.

€
B
S 50 +
S 40 -
S
o) 30 -
® 920 -

10 +

l l l l i >
0 1 2 3 4 5
Xpbvog (min)

Eikova 4.2.1 Avohoyiké ofjpo

OTidrroTe XelpiCeTan o vTOAOYIOTAG TO TraAPIOTAVEN pe Th BoriBeix aipIO-
HWV. ‘Eva Keipevo, yio TTap&oeIyHa, atroTeAEITal ATré XAPOKTAPES KABEVOG T
TOUG OTTOIOVUG TTAPICTAVETAI OOV €vag apIBpos. Mia eikdva, eivar évar oOvoAo
XPWHOTIOTOV KOUKKIOwV. K&BE KOUKKIOO TTOPIGTAVETAI OTOV LTTOAOYIOTH WG
éva oUvolo TpIwV apiBpwyv. O1 6Vo TpaTol dSnAdvouv Tn B€on TnNg péoa oTNV
eIkOva (OnAadr TIg TIPEG X Kal y) Kol 0 TpITog dnAdvel To XpwHa Tns. BéPaia,
gpeig aTnv 006vn Tov LTTOAOYIOTH PAETTOLHE (WYPAPIOPEVOUG XAPOAKTHPES KOl
€IKOVEG. AUTO YiveTa O10TI €181KG& KUKADWPOTO S1aBELOLV TIG TIPEG AUTES KOl (-
YpopiCouv oTnv 006V TOLG XOPAKTHPES KAl TIG KOUKKIOES TTOL epelg BAéTTOL-
pe. Etriong, kai kaTd TNV omroBriKeLaT OTTOIWVORTTOTE TTANPOPOPIWV OTOV LTTO-
AoyioTr], qUT6 TTOL aTOBNKEVETAI TTAVTA Eival Eva OUVOAO PIBHAV.

4.2.2 | WHPIAKA ZHMATA - METATPOITH TON ANAAOTIKON XHMATON XE WH®IAKA

MoAAEG opéEg ivar XPAOIHO VO EI0XYSYOUHE €Val PUOIKG OPG OTOV LTTO-
AoyI0TH €TO1 DOTE va pmropolpe vor To Solpe oTnv 086vn, va To eme€epya-
O0TOUHE PE KATGAANAG TIPOYPGHHATA KO VO TO arroBnkeooLpE 0TO OKANPS Oi-
oko. o va prropel éva avaAoyiké orfjpa vor el00xOel 0TOV UTTOAOYIOTH, TIPETTEL
pe K&TToI0 TPOTTO va TrapaoTadel e Tn forjfeia apiBpadv. AuT6 pTropei va yivel
pe TNV akGAovBn diadikaoia.

MeTpdipe Kot KATAYPAPOUVHE TIG TIHEG TOU OHOTOG O TOKTA XPOVIKG d1a-
oTAHATA, Yo TTapdderypa 1 @opd 1o AemrTé. O1 TIHEG TTOL PETPAHE OVOPGLOo-
vTal deiypara Ko n diodikaoio deryparoAnpia. ZTnv eikéva 4.2.2 qaivovtal ol
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‘"mml*lmorez H/Y

TIPEG TTOL TTPOKVUTITOLV OTT6 Th SEIYHATOANYPIO TOL OAPATOG TNG eIKOVOG 4.2.1.
210 TéAOG TNG dladIKaaiag €XOVpE HIO AKOAOLBIT OPIBHWYV, TOLG OTTOIOVG
HTTOPOUE VO €100YGYOUHE OTOV UTTOAOYIOTH. To ATTOTEAETHA TNG TTOPATIEV®

€ 4
L
c 5T 4ss
w —— L4 ~S .
E 4T S atr[‘l@,’z"‘atm) (2,65 atm);
3 __',' | N | '~.@,6 atm) PP
I ! L YO
2 A | | | | ﬁ._l |
| | | | |
1 + | | | | |
— >
0 1 2 3 4 5

Xpdvog (min)

Eixova 4.2.2 Wneioké ofjpa

dladikaoiog gival n peTaTpoT TOU AvoAOYIKOU OHOTOS O& pI akoAoudia
op1Bpwv. ‘Eva ofjpa og auTh T Hop@r) AEyeTon Pn@IokS GO KOl PTTOPEl TTAE-
oV va e100Oel o€ €vav NAEKTPOVIKG LTTOAOYIOTH.

To mAB0G Twv derypdTwy oL AdpPAvVoLHE OTN HOVAda TOU XPGVOU OVO-
p&CeTan puBudg SerypaToAnypios. ‘Exer onpacia o puBpoés derypatoAnypiag. Av
Taipvoupe defypata og apaid Xpoviké SIGOTHHATO KOl TO OHO HOG HETOPAA-
AeTain TOAD ypriyopa, &g Ba £xovpe alidToTn KaTaypagr, yioTi & Ba £xouvpe
KOTOYPAWE! GAEG TIG SIGKUPGVOEIG TOU OHATOG IOV HETPGHE. AV TTGAI HETPGHE
O€ TTUKVQ XPOVIKG SlaoTrpaTa, n diodikaoia yiveTal 5UOKOAGTEPN, yiaT! TTpETTEl
VO PETPAPE TTIO YPHYOPO KOI VO €I0GYOUHE GTOV UTTOAOYIOTH| TTEPICOOTEPOVS
op1BpoUs. To TTéo OEIYHOTO TIPETTEI VO TIRPVOUKE 0T HOVAOQ TOL XPOVOU, YIO
va €XOUHE I OEIGTTIOTN PETOTPOTIH €VOG OVOAOYIKOU OAHOTOS OE PrPIaKOS,
eCopTdran amé To méo0 Ypriyopa oAAG el auTé TO orjpa. Mo Tar TEPITOOTEPO
ONPOTA TTOL GUVOVTGHE OTNV TIPGEN 0 PUBHAGS SEIYHOTOANPIOS £ival OPKETG He-
YGAOG (TTepIoadTepar amrd €va SefypaTa avé 6euTEPOAETITO). X€ PIC TETOIO TTE-
PITTTWON eV PTTOPOUHE VO KEAVOUE EPEIG TN SErYHOTOANPICt OAAG oTTOITEITON €1
dikr) nAexTpovikn SiGTagn. H 6An didraln gaiveTar otnv eikéva 4.2.3.

DUoIKS HAekTpIKS
oAua avaAoyikéd
. ; 1 Wnoeiako
oAua
avaAoyIké ——0NK METATPOTTEC ofua
» AioBnTripag > avaAoyikoU OAuaTog HIY
— l o€ ynolaké (A/Y)

Eikova 4.2.3 AiGTan peTaTpotrig QUOIKOU avadoyiKoU OFHATOSG 08 PN@IOKS Kal el00ywyr
Tov og HYY
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To UOIKG AVOAOYIKG OTjHOl HETATPETTETON O€ NAEKTPIKS He T BoriBeia piog
OLOKEVNAS TTOV OoVOp&LeTal AloONTAPOS. To NAEKTPIKG aUTO Ofpa eival eTTiong
avaoyikd. Mia ouokeur TTOL OVOPGLETAI AVOAOYIKG-PNPIaKkOS (A/W) peTaTpo-
méag (DAC, Digital to Analog Converter) peTaTp£mrel To NAEKTPIKG OAPA OE HI
aKkoAovBia apiBpwy, Ta defypaTa. H akolouBia auTr eival To Yn@Iokd orjpa.
O peTaTpotréag eivan ouvdepévog pe Tov H/Y ko e10Gyel kKaTeuBeiov e auTov
TO Ofjpa. XNV TPGéN N mapatdvw didTaln ptropel va gival o TOAGTTAOKI).
MeTé Tov auoOnTrpa, yia Tapaderypa, PTropel va uTTAPXEl NAEKTPOVIKG KO-
KAWPO Y1 TNV €vioxuon Tou avaAoyikol ofpaTtos. Etriong, peTtd To peTarpo-
méa pmopel vor LTTAPYOLV NAEKTPOVIKG PIATPa, dnAadh KUKAGHATO Yo TNV
agaipean Tov BopLouv (TLXAIWY NAEKTPIKWDV CONPET®Y TTOL TTAPAHOPPEVOLY
To Ofjpa). H TeAeuTaia diadikaoia ptropel var yivel Kal 0TOvV UTTOAOYIOTH HE KO-
TAAANAO TTPSYPOPHO KOl GOl TTPMTA PETAPEPOET Kal arobnkevBel To oApa
OTOV UTTOAOYIOTH).

AvTioTpo@Q, 0 LTTOAOYIOTHS pTTOpPEl va eTre€epyaoTel Evar PnPIoKS O
ko vor oTeiel éva avadoyiké orjpa Tpog To TepIfGAAov Tou. Na Tapaderypa,
o€ €vav LTTOAOYIOTH EIGEPXETAI WG PNPIOKS ofpa N HETABOAR TnG BeppOKpPO-
of0iG TOL LYPOU TTEPIEXOPEVOL €£VOG KAEIOTOU OLUVEXOUG vTISPAOTHPO Kot E€P-
XETOI GAAO PNPIaKS OO TTOU KATEVOUVETOI TTPOS Vol OTOIXEID EAEYXOUL TNG
TOPOXAS TOL LYPOU OTOV AVTIOPAOTAPO (TT.X. HpIa avoAoyik PBava), ool
TPWDTA HETATPOATTEI € AVOAOYIKG OHO, O€ €vav PnPIaKG-avaAOYIKG HETATPO-
méa (ADC, Analog to Digital Converter).

4.2.3  BAOMONOMHXZH OPITANOY METPHXHX

Ta Gpyova HETPNONG TWV PUOIKWV HEYEBV XpeiGilovTal puBUIon He opl-
opéva TTPOTUTIA, WOTE VA divouy 0pBEG (OwOTES) peTprioels. H pUBpion Tng op-
00TNTAG TV HETPHOEWV €VOG OpYAvou AfyeTal BaBHOVOPNON Kol gival amra-
POITNTO V& YIVETOI TIPIV OTT6 TNV EKTEAEDGT TWV PETPHOEWV.

EiSikdTepal Tar Gpyava TwV PUOIKOXNHIKWV HEBBOwV avéAvang dioBETouv
KQTTOI0 HEOOV PE TO OTTOI0 QVIXVEDOLV TNV TTOPOLCIA KATTOIWV EVOOTEWV-0TO-
X0V, dnAadn evaidoewv Twv oTroiwv eTTISIDKETAI N AVIXVELOT) 1] KO O TTOCOTIKOG
POCaOIOPIOHES. Ol EVWOEI§ AUTEG EITEPYOVTOI OTOV GVIXVEUTH TOU GUOTHHO-
TOG KOl OnpIovpyoUV €va NAeKTPIKG OpQ, To oTroio AéyeTan amokpiorn. H amé-
Kplon €xel S10opeTIKG ovépaTa oTa diGipopa Opyava, Tr.X. oTToppo@non,
€VTOOr), AYWYIHOTNTO, SUVOHIKG KATT. ZTN OULVEXEID YIVETAI TTAPOLOIOOT), OTTO-
Brjkevon kai emeEepyooia Twv dedopévwv Tng amokpiong omd H/Y.

JuvABwg N amoKpIon TTAPOLOIGLeTal Pe TN popPPr dlayp&ppaToS, TT.X.
YPOPIKA TTOPAOTAON TNG €VTOONG TNG OTTOKPIONS 08 CLUVAPTNON TTPOS TO XPO-
vo. O1 KOPUPEG TOL dIaYPEHHATOG €XOLV PEYEBOG OVEAOYO PE TN OUYKEVTPWOT)
NG {nTovpevng évwong (Eikéva 4.2.4).

[Mpiv kGvoupe OTTOIBOATIOTE PETPNOT), TIPETTEI VO TTPOTOIOPIOOVHE Th OXE-
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EbApMorez| H/Y

on peTaV TNG aTrOKPIONG, T.X. ATTOPPOPNONG PWTOS, KAl TNG CUYKEVTPWONS
g {nTovpevng ovaiag. H epyaoia avTh eivar n faBpovéunan Tov opyavou.

Eikova 4.2.4 KoptOAn omoppo-
@nons - vdaTtikob SlaAbpaTOg
Apovag(sec) éatog Papiov - o ouvépTNON

HE TO XpOvo

Mia arrAf] pé6odog BaBpovopnong eival  KATOOKEVH TNG KAPTTOANG avar-
@opd&s. H kaptoAn avagopds ival n ypo@Ik TopdoTaon Tng ooKpIong
(aroppdpnons, SUVAIKOU KATT.) G€ CUVGPTNON TIPOG TH CUYKEVTPWOT) TNG OUL-
ofog aTo GIGALHOL.

O xeIpIoTAG TOL OPYGVOL TTAPAOKEVALEN pIa OEIp& ATTd SIGAVPOTO YV®-
0TAS OLYKEVTPWONG TNG 0VOTaG (TTPATUTTA SICAVPOTO) KOl EKTEAEN TIG PETPH-
0€IG. METG KATAOKEVALET TV KOPTTOAN avoipopds, Thv OTroiar XpnoIPOTTOIEl Yo
TOV TIPOOSIOPIOUS TNG CUYKEVTPWONG TOU GyvwoTOoU SIGAVPOTOS TG OLGIOG,
TOUL OTIOIOL 1 OTTOKPIOT €XEl ETTIONG HETPNOEI. (EikOva 4.2.5).

0,18 +
0,16 +
0,14 +
0,12 ¢+
0,10 T
0,08 T
Eixova 4.2.5 0,06 T
KoptoAn  avagopds 0,04 -
Y10t TOV TTpoadiopIopd 0,02 - o
NG  OLYKEVTPWONG 12 3 21 é
TOL GAaTog Popiov

AtToppdepnon

7 8 910 11
2 UYKEVTPWON GAatog Bapiou (mg/L)

o+



Keo. 4° O H/Y KAl 10 ANAAOIIKO TOY ITEPIBAAAON ENOTHTA mm

H diadikaoia TnG BaBpovepnong Tou paoPHATOPWTOHETPOV TTAPOVOIG E-
TOI 0TI GUVOOEVTIKA EQPAPHOYH OTO TAQICIO TNG £TTIdEIENG TNG AeITOLPYIOG TWV
OpPYQVWV PETPNONS.

4.2.4 ETNAEIZH THZ AEITOYPITAZ TON OPTANON METPHEHX MEXA AITO TH XYNOAEYTIKH EOAPMOIH

H ovvobdeuTikr epappoy pag divel T duvardTnTa vor dovpe:

1. Mg éva 6pyavo oLVOEETAI OTOV LTTOAOYIOTH KOl TOU OTEAVEL TIG HETPAOEIS.

2. Mg propolpe va aroBnKeVOOVHE QUTES TIG TIPEG O€ €va APXEI0 OTO OKAN-
po dioko Tov LTTOAOYIOTH.

3. MNwg propovpe va el0aydyovpe Ti§ ropatrdvew TIpEG 0To EXCEL.

H 1mapovoiaon Twv mopoamdvew AsiToupyidv pe Tn Porjfeix K&Tolov
TPOYPGHPATOS ETIOEIENG, GTTWG N OLUVOOEVTIKY EPAPHOYH, AEYETOI KOI TTPO-
oopoiwon.

To YeyovOg OTI HTTOPOUHE VO HETOPEPOVHE TIG HETPHOEIS KATEVOEIOV OTTO
TO 6PYQAVO OTOV LTTOAOYIOTH XWPIG VO XPEIOOTEN VO TIG TIANKTPOAOYOOULE &i-
vail TToAD onpavTIKY S1EUKGALVOT. LT OUVEXEIR, OTAV TTAPOUVHE TIG TIHEG OUTES
o710 EXCEL, propoUpe va dnpiovpyiooupe diaypappaTa.

Ye auTh TNV evoTnTa Ba SoUpe TIg 00dveg eTmideIéng AsiToupyiag yia TO
BEPHUOPETPO KOl TO TTIECOHETPO.

Metapaon oTig 006veg emideiEng Aeitovpyiag
A6 TO pevol Tng eikévag 4.1.4 emAéyovpe «EMIAEIZH AEITOYPIIAZ OPTA-
NON METPHXHZX». EpgavieTon n eikéva 4.2.6.

Eikova 4.2.6 Mevob pe TIg
eMAOYES YO TIG O€AideES eTTi-

deing

270 pevol auTé LTIGPXE! pia ETTIAOYH YIO KGO Gpyavo, TOu OTTolov 1) Ael-
TOUPYIO ETMIOEIKVOETAI 0TI OUVOSEVTIKH EPOAPHOYH.
Ti mepi€xer n 000vn emide1€ng Aeirovpyiag kamoiov opydvov
TV eIKéva 4.2.7 @aiveTal n 006vn emideiéng Acitovpyiog Tou BepHOPETPOL.
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MaTwvTag ToA-
Aég popég To
KOLTI{ PTTOPOU-
pE Vo EXOUpE
oTnV 086vn Tou
vtoAoyioTH
TOMEG peTpri-
OEIG.

O1 petprioelg
aroBnKevOVTOI
TEVTa 0TO Op-
Xeio
C:\metrisis.txt
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AR

EMIAEIZEH AEITOYPIIAZ @EPMOMETROY - NOMOE TOY CHARLES

E} - = e
ELE e
' EERE Eicéva 4.2.7 086w
S emideIng Asitoupyiog
HE{E” ﬂ|u§H ‘F:AE;TH TOU BEPHOUETPOU

Y& pix 006vn emideIng, 6wg n Topamdvw, PAETETE Tar akGAovBa:

1) To 6pyavo p€TPNONG TO OTTOI0 GUVOEETAI OTOV LTTOAOYIOTH.

2) To doxeio, 61OV TrEPIEXETAI KATTOIO LYPO 1 AEPIO TOL OTTOIOL KATTOIX 1616~
TNTA HETPAHE.

3) Ta kovpm& eAOYHG OTa aploTePS ToL doxeiov. ‘OTav TTATAHE KATTOI0 Ao
QUTG TO KOLUTTIG, YivovTal k&Troleg aAAaYEG OTO TrEpIEXOHEVO TOL SoyElov.
To 11 cAAGel e€apTATON OO T OLYKEKPIPEVN ETTIOEIEN.

4) Tov vTOAOYIOTH, OTNV 0BGV TOL OTIOIOL PHETAPEPOVTAI Ol HETPHOEIG TOL Op-
yévou.

5) To kovpTri APXIKOIMOIHXH EMIAEIZHX oTo kéTw 6616 pépog Tng 006vng.
Me 1o koupTri RESET pndeviCeTan n évbei&n Tou opydivou kai kaboapiler n) 066-
v TOU LTTOAOYIOTH. [ATWVTOG TO KOLPTI VTG PTTOPOUHE VO APXICOVHE THV
ekTENEDN TNG €TTIOEIENG.

6) Ta Tpict KOLPTTIG TTOL LTIGPYOLY G€ BAEG TIG 0OOVES, VI ETTIOTPOPI OTO M-
voU, £€060 a1ré TNV eappoyn Kal eKTOTTWoN TNG 006vns.

MeTtagpopa g £vbeiéng Tov opydvou aTnv 006vn TOoL LVTIOAOYIOTH

Mo va peTa@EPoupe OTTOIOOATTOTE OTIYHH TNV €vOeIEn evig OpyGvou OTOV LTTO-
AoyioTr), Tatépe To KoupTri «ANATNQXH». Av BeAfjooupe va TTGPOVHE HETPH-
O€IG OTT0 TNV apX!], HTTOPOVHE VO KABOPICOVHE TNV 000V TTATWVTASG TO KOUL-
pTTT «<KAOAPIZMOZy.

ATTOOKEVOT) TWV PHETPHOEWV OF APXEI0

MNa va amobnkedoovpe oe €va apxeio oTo OKANPS OioKo TIG PETPAOEIG TTOL
€xovpe aTnv 006vn Tou vtroAoyIoTH, emAéyouvpe «ATTOOHKEYXHy». O1 peTph-
oel§ amolnkevovtal 0t €va Opxelo pe  Ovopa  metrisis.txt  oTOV
vTrokaTéAoyo"C:\".



Y

TN

-
Ae xpelGleTan
va KAeioovpe
TNV €QOpPHOYN
YI00! VO QvOi-
Eoupe TO
EXCEL. Me tra-
TNpEVO TO TTAR-
kTpo CTRL a-
TGPE TO TAR-
kTpo ESC kai
QIVOiYEl TO pE-
voU «Evap&ny.

Keo. 4° O H/Y KAI TO ANAAOTIKO TOY T1EPIBAAAON

|

4.2.5 META®OPA TON METPHZEON 2TO EXCEL

MNa vo PETOPEPOVHE TIG HETPHOEIG, TTOL OTTOONKEVCOHE OTO OPXEIO
metrisis.txt, akoAovBoUE Tar TOPAKATW PBAPOTA:
1. Avoiyoupe 1o EXCEL.
2. EmA€yovpe «Apxeion «Avorypon Kol TTANKTPOAOYOUpE OTO GVOHO TOU OPXEi-
ouv C:\metrisis.txt. EpgpavieTan n eikéva 4.2.8.

Ubrres cipgpwpss eopeysw - Ban 1 om £

0 M vl ngonleioea (8 ) G Byt o0 Eh opEBr ],
iy el Ol O, TR T 0 PN ErEnyn 1] T TArd Mo NPy paopd P rmaa ' debaslve ong .
Errf i v rUma o Mo neanypeepn abumps T3 e o

17 rasemsa| Tl P e (R R B AT ) fa.

I Imiingo iy Fiolea drognart v operaed i Dobd,  mivd oviion,

Tigsial et Bl |...-..-,¢.,.. AN "I

=

=

B ey, o aaady |1 =

' pprions ik b,
Eixova 4.2.8 To mpdTO E
z

TAaiolo SiaAdyov TOL Ep-

Lo
e

paviCeTal éTav avoioupe

TO apxeio c:\metrisis. txt
| || esevos | mees |

3. Xwpig va reipdoupe Kopia oo TiG pUBHIoEIS, eTTIAEyoupE «ETTOPEVOY KOl EpI-
paviCeTal €va akOpa TTAGT10 SIGAGYOL TTAPSHOIO0 Pe AUTS TNG EIKOVOG 4.2.3.

4. Xwpig va meipd&ovpe kapia amrd TIG pUBHIOEIG ETIAEYOUHE «TEPHATIOHOGY.
‘Otav KAeiogl To TAQioI0 d1aAGyov, BAéovpe 0T OTAHAN A TIG PETPAOEIS
TTOL EiYOHE ATTOONKEVOEI, OTTWG PAIVETOI OTNV EIKOVA 4.2.9.

A, B C D

1 10

2 15

3 12

4 23

5 B ) . .
5 Eixova 4.2.9 O peTprioeig ou omrodnkev-
7 oope €xovpe peTogpepOei oTo EXCEL

Mpoooxn XpeIGleTal OTAV TEAEIWOOVHE TNV ETTECEPYATIO TWV PETPHOEWV
ko BeAfjooupe va atrodnkeboovpe To apxeio. Mnyaivovpe oTnv emAoyr] «Ap-
Xefon «ATTOBrKeLON WS» KaI 61 OTNV £TTIAOYH «ATroBfKELOTY. ZTO TAC{CI0 d1O-
AGyou Trou gp@aviCeTal TANKTPOAOYOUHE TO GVOHO TOU OpXEiov TTou BEAOLE,
oAAG oTnv emmidoyr «Totrog Apxeiouy etriAéyouvpe "Microsoft Excel" woTe To op-
Xeio pag va atmobnkevBel wg apyeio EXCEL.

4.2.6 | ETAEI=H AEITOYPIIAZ OEPMOMETPOY-EQAPMOIH TOY NOMOY TOY CHARLES

O vépog Tou Charles diaruradveTon wg e€Rg:
«O 6ykog piog opiopévng palag agpiov eival avaAoyog Tng amméAuTng Beppo-
KPOOIOG TOU, OTAV 1) TIECN TTAPOUEVEI OTOOEPT)».
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)

KébBe popd
IOV TTATAHE
TNV €mAOYH
NG BepHOKPOi-
0i0s, To €pfBoro
HETOKIVEITOI
TEVD 1 KATW
KaBws TO aéplo
SlaoTéMeTON iy
OLOTENETOI.

AR

O vOpOG auTOG TrEPIYPA@ETAI OTTO TI) OXEON):

V/T= oT10aBepd, 6Tav P, m otabepd (10oBaprig peTafoAr)

étmrou P eivain n 1riean Tou agpiov, T n améAuTtn Beppokpaaia Tov, V o GyKog Kol
m n p&da Tou agpiov.

H 066vn emideiéng Acitovpyiog qaiveTar otny eikéva 4.2.7. To doxeio re-

piéxer aépio. To mévw Gkpo Tou KAeiveTan amrd £poAo oTo o1roio epapuéleTal
oTaBepn Tieon. XTo 60)El0 GUVOEETON O COONTHPOS £VOG BeppOpETPOUL. To Bep-
HOHETPO HE TH OEIPG& TOL GUVOEETA PE TOV LTTOAOYIOTH. Me T €1 KOLPTTI ETTI-
Aoyrig eTmAéyoupe TV TIPA TNS Bgppokpaaiag Touv agpiov péoa oTo doyeio. H
TIPA QUTH QAIVETAI OTNV 006V TOL BEPHOPETPOU.

ExTéAeon emidei§ng

Mo va ekTeAégoupe TNV emideIgn akoAovBovpe T TTAPOKAT® PripaTa:

1.
2.

Oykog V (L)

MoTGpe TO TPWOTO OIS APIOTEPG KOVMTTT ETMAOYHAS.
MeTagpépoupe TNV €voein Tou BEPHOPETPOV OTOV LTTOAOYIOTH TTATWOVTOG
TO KOLPTTT «ANATNQZH».

. AiaBalovpe TV TIPH Tov GYKoL TOL dgpiov amd Tn Pabpovopnon Tov ow-

Ava Kal TN ONHEIOVOVHE O Evar XOPTH.

. EmavadapBavovpe Ta BpaTta 1, 2 kar 3 yia Ao Tar KOupTId £mMAOYAS TNS

BepHOKPOOIOG. TNV 006V TOL LTTOAOYIOTH LTIGPXOLV £&I TIPEG BEPHOKPO-
olag.

. AroBnkevouvpe TI§ TIPEG aTo apxeio "C:\metrisis.txt" TOTOVTAG TO KOUPTTT

«(ATMTOOHKEYXZHp».

. BElodyoupe TIg TIpég Touv apyeiov "C:\metrisis.txt" oo EXCEL. ‘OAeg o1 Tipég

ggpaviCovTtal ot oTAAN A.
30 + P oTtaBepn

20 1

P Eikova 4.2.10 Tpa@iki TapdoTaon Tng

s peTafoAris Tou Gykov V aepiov oe ov-

100 200 300 400 500
O¢eppokpacia T (K)

vApTnon He TV amoAuTn Beppokpaoia T

og oTOOEPN TriEON

21n dimAavr] oTAAN B €10Gyoupe Tov TOTTO TTOL XPEIGLETAI VIO TH) HETATPO-
T Twv BgppPOKPACIdV TNG 0THANG A a1ré faBpolg KeAaiov o fabpoig KEA-
Biv (K).

. X1n otAn C &imAa o€ KGOE TIPA BEPPOKPACIOG YPAPOLHE TNV AVTIOTOIKN TI-

M} TOL GYKOU TTOUL ONHEINOOPE OTO XAPTi 0TO Brpa 3.



Kd&Be qpopd ou
EMAEYOLE TriE-
O TTATWVTOG
£Vl KOUPTTT ETTI-
Aoynis, BAEmou-
HE TNV TIPA TNG
oTnv 066vn Tou
TIECOUETPOL OE
bar.

Keo. 4° O H/Y KAl 10 ANAAOIIKO TOY ITEPIBAAAON Em|mm

9. A6 Ta volpepa Twv aThAwv B kai C dnpiovpyolpe T YpOa@IK TapaoTo-
on g peTaBoAg Tou GyKov Tou aEpiov ae CLUVAPTNON HE T BeppOKpOTIQ.
H ypa@ik auTh TTap&oTOon TPETTEN va €XEI HOPPH TTOPOHOIC HE QU TH TTOL
gHpaviCeTon oTnVv €Ik6va 4.2.10.

4.2.7 \EINIAEI=H AEITOYPIIAZ ITIEZOMETPOY-E®@APMOIH TOY NOMOY TOY BOYLE

O vépog Tou Boyle diaTumdveTan wg e€Ag:
«To yIvépevo Tng Trieong emi Tov GYKo HIOG oplopévng p&lag agpiov eival oTo-
Bep0d, OTAV N BEPHOKPACTO TTAPOAPEVEI OTAOEPT».

O mrapatdvm VOpog eprypd@eTal atéd TV ak6Aovln oxéon:

PV= otaBepd 6tav T, m oTabepd (1060eppn peTafoAn)
6tou P eivar n) mrieon Tov agpiov, T n améAuTn Beppokpacia Tou V 0 6YKOG Kol
m n pédo Tou.

H 006vn emideiéng AciTovpyiog TOU TTIECOPETPOL PAIVETAI OTNV EIKOVL
4.2.11.

EMIAEI=H AEITOYPTIAEL MNIEECMETRPOY - NOMOE TOY BOYLE

i
S

[t

- ¥

ra

o ® 99 09 - s
3 i i

Eixova 4.2.11 OB66vn 11 =1 F
emrideigng Aerrovpyiog w|ﬂ|ﬁ‘_| APERONCHIN

) = EIAEITHE
TIECOPETPOL

Z1nv 086vn auTh vTTapXEl Ko TTGAI To Soxelo TTou TrepI€xel aépio. XTo So-
xefo ovvdéeTal éva meodpeTpo. Ta kovpmid emAoyAg PpiokovTal OTO KATW
HEPOS .

ATT6 Ta KOUPTTIG €TMAOYHS ETTIAEYOVHE TNV TTIEDT TTOU AIOKEITON OO TO €Y~
BoAo oTo aéplo. Oewpolpe GTI I BEPPOKPATTT TOL AEPIOL TTAPAPEVEI OTABEPH).

ExtéAeon emidei€ng

Na va ekTeAégovpe Ty emideIEn akoAovBolpe Ta TTAPOKAETW PriHaTa:

1. Xwpig oKGpa VO TTOATHOOVHE KAVEVO KOUMTIT ETTIAOYAS TIEONS, HETOPEPOVHE
v évdeIn Tou TECOPETPOL 0TV 006vVI) TOU LTTOAOYIOTH TTOTWVTOG TO
KoLpTT «KANATNQZH».

2. YnPEIDVOLPE O€ €va XOPTI TNV TIPA TOU GYKOU TOU QEPIoL.
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3. Matépe éva kovpTi TTIAOYNAS TTiEONS.

4. MeTagépoupe Tnv €vdel€n Tou TMECOPETPOL OTNV 006V TOL LTTOAOYIOTH
TATOVTOG TO KOUPTTT «ANATNQXH».

5. ZnpeIodvoupe og Eva XapTi TNV TIPA TOL GYKOL TOL aEPIoL.

6. Na 6Aa Ta Kovp G eTIAOYAS TriEoNg eavoAapdavoupe Ta Brpata 3, 4 Ko
5.

7. AtroBnkevoupe TIg TIPEG oTo apxeio "C:\metrisis.txt" TOTOVTAG TO KOULPTTT
«AINMMOOHKEYXH».

8. EioGyoupe TIg TIpEG Tou apxeiov "C:\metrisis.txt" oTo EXCEL. ‘OAeg o1 TIPES ep-
paviCovTtal ot oTHAN A.

9. 21 oThAn B kou 6mAat og kKGOEe TIpr TriEONG YPAPOLHE TNV avTioTOIXN TIHA
TOU GYKOU TTOU ONHEINOAHE 0TO XOPTIi 0TO BApa 5.

A6 Ta dedopéva Twv oTNADV A Kai B dSnpiovpyolpe T ypo@Iki TTapdoToon
NG HETABOARG TOL GYKOL TOL AEPIOL OE GLUVAPTNON HE TNV TTiEoT| Tov. Oa TTPé-
TTEl VO TTAPOVHE PIT YPOPIKT TTAPEOTOON OIS GUTH TTOV EUPAVICETON OTNV £l
KOva 4.2.12.

30 +
T otaBepn
)
=20 ¢+
>
S
>10 +
X
@) Eikova 4.2.12 Tpo@iki Ta-
) p&oToon Tng HETAPOANS
} } } } } Tou Gykouv V agpiov o€ ov-
0 1 2 3 4 3 vAPTNON He TNV TiECT| TOL
I_I |£0T| P (ba r) P oe oTOBEPY BeppOKpaTIaL.
ANAKEDAAAIOZH

TNV evOTNTA GUTH TTAPOVLOIGOTNKAV Ol €VVOIEG TOU OVOAOYIKOU KOI TOU
Pne@rokol oRPATOS, KOBWS Kal 1 SIodIKAGIa YIo T HETATPOTTH €VOG OHATOS
o1é avadoyikr oe Pneiokn poper. Emiong mapovoiGoTnke n évoia Tng Babd-

" povéunong evég opyavou, dnAadr Tng puBpIoNS TNG opBETNTOS TWV HETPIOE-

wv. AvoAUBnKe, eTiong, pia amrAr pé6odogBabpovipnong avaAuTikol opydvou,
N HEB0OOG TNG KAPTTUANG ava@opds, KATG TV OTIOIX KATAOKEVALETAI 1 YPO-
@IK TTAPAOTAON TNG OTTOKPIONG (AToppO@Pnons, SUVAHIKOU KATT. o€ oLVAPTN-
on P0G TN OLYKEVTPWOT TNG {NToUHEVNS ovoinGg aTo diIGALpa. TéAog, TTapov-
O1G0TNKAV 01 006VeG £TTidEIENG AeITOVPYIOG TWV OPYAVWVY HETPNONG PHEOT TG



Keo. 4° O H/Y KAl 10 ANAAOIIKO TOY ITEPIBAAAON ENO"HM"“M'I"‘

TN OULVOSEVTIKY EPAPHOYH KOBWG Kal 0 TPATTOG HE TOV OTIOI0 EKTEAOUHE TNV
emideI€n AeiTtovpyiag Tou BEPPOPETPOL KOl TOU TIIECOHETPOU.

EAENXOX INOQZEON

1 1. T eivon ofjpa;
'_j-? . 2. Moia n d1agpopd avapeoa o€ éva avaloyiké kol éva Ppngloké ofpa; Ti eivai
','.I-if é—,i avaAoYIKG Kol TI Pn@IoKS Orpa;
_ﬂ{;-‘-4-—_ j 3. Nari éva avaloyiké ofpa dev prropel va eloaxBei 0TOV LTTOAOYIOTH;
4. Na ava@EpeTe T S10IKOOIX YIo TN HETOTPOTTH £€vEG AvOAOYIKOU OHOTOG OE
PnPIaKo.
5. Ti efvoin ) faBpovépnan eveg opyGvou Kail Ti i KAPTTOAN avaipopds;
6. Mg arobnKevoLPE TIG HETPAOEIG OE APXEi0 OTO OIOKO O€ pIar 006V ETTIdEI-
&ns Aeitoupyiog £vég opydvou;
7. Mg eiodyovpe oto EXCEL TIG HETPAOEIG, TTOL €XOVPE TTPONYOVHEVWS OTTO-
Bnkevoel o€ apxeio;

1=




€ENOTHTA 4.3

€EINIAEIZH AEITOYPIIAZ [TIEXAMETPOY
KAI ArQrimOMeEeTPOY

® [lexaperpo — E§ovdeTépwon diadvparog HCI

® AywYyIuopeTpo — METpnon aywyipoTntag

S1apopwyv SerypaTwy

TEAEIQONONTAZ AYTH THN ENOTHTA Ol MAOHTEX ©OA MITOPOYN:

Na ekTedoOv TNV Goknon emideIéng Tng AeIToupyiog Touv TEXAPETPOL.

Na karaokevdlovv Tnv KapTTOAn oykopéTpnons oto EXCEL.

Na ekTeAoOV TNV Goknon emideIéng TNG AeITOLPYIG TOU AYWYIHOHETPOU.
Na vtrodoyiCovv 010 EXCEL TNV aywylpétnTa Twv SeIYPATV O€ dlogpope-

TIKI] OEPPOKPACIO A6 QUTI OTNV OTIOIC £YIVE 1 PETPNON.

4.3.1 \ETTIAEI=H AEITOYPIIAX [TEXAMETPOY - KAMITYAH OTKOMETPHXHX

IZXYPOY OzEOX ME I2XYPH BAZH

Xe auTh TNV emidei€n yiveton e€ovdeTépwan dioAbpaTog LoPoYAWPIKOD
o&€og (HCI) ouykévrpwong TM(mol/L) pe rpdTuTtro diGAuvpa KaVOTIKOU vaTpi-
ou ouYkEvTpwong TM kair pétpnon Touv pH. XpnoipoTtroieiton deikTng aivoro-
@BaAeivn. H 006vn emideiéng Aeitovpyiag Tou meXapETPOL ePpavieTal OTNV

€Ikova 4.3.1.
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I| Eixova 4.3.1 O86vn emidel-

&ns AerTouvpyiag TEXAUETPOL



KéBe popd ou
TOTAPE Eva
KOUITTI €TIAO-
YAs eivon oo
VO TTPOCHETOL-
pe oTo diGAvpa
TOV GYKO TOU
S10AGpaTog Tou
NaOH Trou
ypdipeTan dimAa
oTo Kovpti. H
€vdei€n Tou Tre-
XGUETPOL OA-
Aéer apya.

-

i

27O Onpeio
e€ovdeTEpwong
TO XPWHO TOU
S1o0AGpaTog Yi-
VETOI KOKKIVO.

Keo. 4° O H/Y KAI TO ANAAOTIKO TOY T1EPIBAAAON

|

210 Soxeio epiéxeTan didAvpa HCl 6ykov 10 mL, aTo otroio €xouv TpooTeOel
2-3 oTayoéveg gaivologbaleivng. Méoa oe auTé eivar Bubiopévog o ciadnTH-
POIG TOL TTEXOUETPOV. Me Ta KOUPTTIG ETTIAOYAS ETTIAEYOLHE TNV TTPOOBKKI EVOG
OUYKEKPIHEVOL GYKOL TTPGTUTIOL SICAVPOTOG KaLaTIKOU vaTpiov TM. O Gykog
oUTEG avaypa@eTal SITTAC 0e KABE KOULUTTT.

EktéAeon emidei€ng
Na va ekteAéoovpe TNV emideIn akoAovBole T TTAPOKATW BrAHOTO:

1.

MoTMOVTOG TO TTPWTO KOUVPT €TMAOYHG TTPOCHETOLHE OTO SIGAVHA pIo OUL-
YKEKPIPEVN TTOOGTNTA SIGAVPOTOG KAVGTIKOU VOTPIOU.

. MeTapépoupe TnVv €voeifn Touv TEXGPETPOL OTOV UTTOAOYIOTH TTATWVTOSG TO

KOLPTTT «<ANATNQZH».

. EravoAappdévoupe Ta Bripata 1 kan 2 yio Ao Ta KOUPTTIG €TAOYHS. XTO TE-

Aog, aTnv 086vn Tov vTToAOYIOTH LTI&PYOULY 10 TIPES.

. AroBnkevoupe TIG TIPEG oTO apyeio "C:\metrisis.txt" TaTdVTOG TO KOULPTTT

«ANMOBOHKEYXH».

. Bloéryoupe Tig TIHéG TOL apyeiov "C:\metrisis.txt" oTo EXCEL. ‘OAeg o1 TIPES ep-

paviCovran 0T oTHAN A.

. 271 oTHAn B, SimAar o€ kGBe Tipr Tou pH, Yyp&poupe TNV avTioToryn TIPA TOu

GYKOU TOU TTPOOTIOEPEVOL SIGAUHOTOS. AUTOG £ivall 0 GYKOG TTOU avorypaipe-
Ton OITAGt 0TO KOLMTIT €TMAOYHS, TTOL TrTaATHOGPE OTA PripoTa 1 Kai 3.

7. ATr6 Ta dedopéva Twv oTnAMY A Ko B dnpiovpyodpe ato Excel Tn ypogikn o
pd&oTaon Tou pH og oLVEPTNON TIPOG TOV GYKO TOL TTPOCTIOEPEVOL OIGAUHOTOS
NaOH, 6nAadn Tnv KapoAn oykopéTpnons. H ypogikr rapdoToon mov 6o -
POUHE B TTPETTEN VO €XEN T HOPET| TTOV EUPAVICETAI OTNV EIKOVA 4.3.2.

8. A6 auT TNV KOPTUAN, Tpoadiopilovpe To 10060vapo onueio, To onpeio,

Eikova 4.3.2 KaptOAn oykopéTpnong

onAadr), oTo otroio £xeloAokAnpwOel n avTidpaon Tng e§ovdeTépwang Touv
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AR

o&€og ato Tn Pdon. To onueio auTS AVTIOTOIXEN GTO PECO TOU EVOVYPAHHOU
THAHATOS TNG KOPTTUANG (pH=7, 6ykog dioAbpaTog NaOH=10 mL).

4.3.2 |\EITIAEI=H AEITOYPIIAZ ATOTIMOMETPOY - METPHZH
TTEPIEKTIKOTHTAZ AAATON

H 006vn emideifng AeIToupyiag TOL OYWYIHOPETPOL TTOL EHPAVICETON OTNV
eIkova 4.3.3.

EMIAEIZH AEITOYFIIAL ATQrMOMETROY

= /===
——
L L
W s Bactiaa itprang i Baopg vl omspy T . Eixova 4.3.3 066vn emi-
il it arpa i Baicomes wps ;__'__ - 65|£r]g Agnoupy]’o{g aywyli-
'F],F*— RN A HOPETPOUL

To boxeio, péoa oTo oTr0IO Eivan EUPATITIOPEVO TO NAEKTPGOIO TOL aywYI-
YOHETPOU, TrEPIEXEI TO LYPO SEIYPA, TOL OTTOIOL THV AYWYIHOTNTO HETPAHE. Me
TO KOUPTTIG €TTIAOYG TOTTOBETOUHE K&TTOI0 defypar oTO Soyeio.

ExtéAeon emideigng

Na va ekTeAégoupe TNV emideIEn akoAovBolpe T TTAPOKET® PriHaTa:

1. ToroBeToVpE 0TO dOYEID Evar Sefypar TTATAVTAG KATTOI0 KOLPTHT €AOYHAS.

2. Meta@épovpe Tnv €vdelén oywyIpdTNTAG OTOV LTTOAOYIOTH TTOTWVTOG TO
KOLPTTT «(ANATNQZH».

3. EmavadapBdvoupe Ta BipoaTta 1 ko 2 yia 6Aa Ta deiyporTa. 10 TEAOG, 0TV
004vn ToL LTTOAOYIOTH LTTAPYOLV TEOTEPIG TIHEG.

4. AtroBnkevovpe TIG TIHEG 0TO apyeio "C:\metrisis.txt" TATOVTOG TO KOLPTI
«ATMTOOHKEYXZH».

5. EioGyoupe TIg TIpEG Tou apxeiov "C:\metrisis.txt" oTo EXCEL. ‘OAeg o1 TIPES ep-
paviCovTal oTn oTHAN A.

6. Avéyoupe TIG TIHEG TNG aywYIUGTNTOS 0T OTHAN A 0€ Beppokpaaia 25 °C
XPNOIHOTIOIOVTAS TOV KATGAANAO ouvTeAeoTh (0.6.) aTmd Tov Trivaka, TTov
epaviCeTal oTny eikéva 4.3.4. T To 0Koo auTS el0dyoupe oTn oTHAN B
ToV KaT&AANnAo TUTTO.



Keo. 4° O H/Y KAl 10 ANAAOIIKO TOY ITEPIBAAAON mu«mm

°C 0.6 °C a.5. °C | 0.8

10,0 | 1,411 (20,0 (1,112 | 30,0 |0,897
11,0 ( 1,375 | 21,0 | 1,087 | 31,0 | 0,890
12,0 | 1,341 | 22,0 | 1,064 | 32,0 (0,873
13,0 | 1,309 | 23,0 | 1,043 | 33,0 | 0,858
14,0 | 1,277 | 24,0 | 1,020 | 34,0 | 0,843
15,0 | 1,247 | 25,0 | 1,000 | 35,0 | 0,820
16,0 | 1,218 | 26,0 [ 0,970 | 36,0 | 0,815
17,011,189 1 27,0 10,960 | 37,0 10,801 Eikova 4.3.4 XuvtedeoTég yio TV
18,0 | 1,163 | 28,0 | 0,943 | 38,0 | 0,788 QVOYWYH TNG AY®YIHETTOS OTNV
19,0 | 1,136 | 29,0 [ 0,925 | 39,0 | 0,775 emlupnTr| Beppokpacia Twv 25°C.

ANAKEDAAAIOZH

. % Ye auTh TNV evoTNTA €YIVE 1) €TTIOEIEN TNG AeITOLPYIOG TOL TIEXGHETPOL YIOK
%, TN pétpnon Tou  pH kaT& TNV oyKOPETPNON 10XUPOL 0&€0g oo IoXLPH BGon
J"‘ ,h KOl TTAPOVCIGOTNKE O TPOTIOG KATAOKEVAG TNG KAPTIUANG OYKOHETPNONG KOl €0~
i peong Tou 100d0vapoL onpeiov. Emriong €yive n emideién tng Aeitovpyiag Touv

OYWYIHOHETPOUL KOI TITAPOVCIAOTNKE O TPOTTOG HE TOV OTTOI0 AVAYOVTOI TQ ATTO-

TeEAéopOTO 08 GAAN BEPPOKPATIa ATTO AUTH OTNV OTToiCr £YIVE 1) PETPNON.

1
T

EAENXOZ INQZEON

1. Ti xpnoipevouv Ta kKoupmmG emAOYAS 0TI 086veS emideIEng AeITovpyiag Tou
%5 | TIEXOHETPOU KOl TOU GYWYIHOHETPOU;

ij 1} 2. IV emibei€n AeIToupyiag TeEXPETPOU Ti TTPETTEN VOl KAVETE VIO v BPEiTe TO
-

kel

e, 4 f
ey IOOSUVGPO Onpelo;

a
—_—

—

=

e

' 3. MG yiveTal n avaywyr TwV TIHWOV OYWYIHOTNTAG 08 GAAN BeppoKpaoion atrd
OUTH OTNV OTTOIO £YIVOV Ol HETPHOEIS HE TO OYWYIHOHETPO;




€ENOTHTA 4.4
€EMNIAEIZH AEITOYPIIAZ
PAZMATOPDPLRTOMETPOY - BAOMONOMHZXH

® QaouaATOPWTOUETPO

+++

® QaouATOPWTOUETPIKOS TTPOOSIOPIoUOS Fe

TEAEIQONONTAZ AYTH THN ENOTHTA Ol MAOHTEX ©OA MITOPOYN:

® No ekTedoOv TNV eappoyr emideifng NG AeITouPYIaG PACTHATOPWTOWE-
TpOU.

e Na dnpiovpyolv oTo Excel atré Tig peTPAOEIS TOL PACHATOPWTOPETPOL TNV
KOPTTOAN ovaopds yio To Fe ™" .

e Na piokovv a1ré TNV KApTTOAN avagopds T GUYKEVTPWON &yvwoToL dio-
AOpaTog.

4.4.1 \ETTIAEI=H AEITOYPIIAZ PAZMATODPOTOMETPOY - PAZMATODPOTOMETPI
KOZ I[TPOZAIOPIZMOZ Fe' " - KATAZKEYH KAMITYAHX ANA®OPAZ Fe'**

210 TAaiolo avTAg Tng emideiéng Ba yivel n pérpnon Tng amoppdpnong
mévTe TPOTUTIWV SICAVPGTWY I6VTOV Fe'* yvwoTrg OUYKEVTPWONG Kol Ba KO-
TOOKEVOOTEN 1 KAPTTOAN avogopds yia To Fe ™", dnAadr n ypagikr ToapdoTo-
on TNS amoppoPnong 0 CLUVAPTNON TTPOS TN CLYKEVTPWOT IOVTWV Fe' . X1
ouvéxela Ba peTpnBerl n aroppdpnon diocAvpaTog Fe™* GyvawoTng ouykEVTpw-
oNng Kal até TNV KApTOAN avagopds Ba Bpedei  oLUYKEVTPWOT TwV 16VTWV
Far+t

H 0086vn emideiéng AeiToupyiag yio TO POOHATOPWTOPETPO EPPAVICETA
oTnV €IKOva 4.4.1.

ZTnv 006vn auTh LTTEPXOLV TTEVTE KOUPTI& €TMAOYHS TTPOTUTTWV dlaAL-
HATWV Fe™ yvwoTHg OUYKEVTPWONG Kal éva KOUPTTT £TTIAOYIG £VOG SIGAVHOTOS
Fe™™" &yvwoTng ovykévrpwons. Xtn ouvvéxela PAETeTe TV €vdeiln yia Tnv



-
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Me Ta padTO

TTEVTE KOUPTTIG
€MIAOYI|G TOTTO-
BeToUpE éva
o0 TO TTIEVTE
TPOTUTTOl BEfy-
paTo YVWOoTHS
OUYKEVTPWONG
oTo 6oxeio. H
OUYKEVTPWOT
TOL SIOAUHOTOG
oe mg/L eivai
YPOppEVN i
TAQ O€ KGOE
KOUTI.

Keo. 4° O H/Y KAI TO ANAAOTIKO TOY T1EPIBAAAON

[

OTTOPPOPNON TOL PACHATOPWTOPETPOV. H ammoppd@non PETPIETAI O€ PAKOS
KOpOTOG 480 pm. MNMaTdVTOG TO TTOPTOKOAI KOUMTTT £TTIAOYAG TOTTOBETEITE OTO
doyeio To diGAvpa 1I6vTwv o18rpov Fe™ * dyvwaTng ovykEévTpwang.

[ ENIAEIEH AEITOYPTIAL @AIMATOSOTOMETPOY [BABMONOMHEH) |

T iz . &3 1%

Tegl dmpl Smpll Tragl Bewd

Eikova 4.4.1 OB6vn eTri-

dei€ng Aeitovpyiog ¢a-

& ArxianaikiH | OHOTOQWTOUETPOU
! EMB&EIZHI

=l B Brdhnpa
e[

ExtéAeon emideigng
Na va ekTeAégoupe TNV emideIEn akoAovBovpe T TTAPOKAT® PripaTa:

1. MoTépe €va kovpT €MAOYAS TTPOTUTTOL SIGAVHOTOG.

2. MeTagépoupe Tnv €vOeIEN TOL POCPATOPWTOPETPOL GTOV LTTOAOYIOTH TTO-
TWOVTOS TO KOLPTTT «KANATNQZH».

3. EmavodopBavoupe T BApaTa 1 kal 2 yio A T KOLPTTIG €TIAOYAS TwV
TPOTUTTWV SICAVPATWV.

4. AroBnkeboupe TI§ TIHEG TNG ammoppdpnong oTo apyeio "C:\metrisis.txt" ma-
TWOVTOAG TO KOLPTTT «(ATTOOHKEYZH».

5. EioGyoupe Tig TIHES Tov apxeiov "C:\metrisis.txt" 0To EXCEL. ‘OAeg o1 TIHEG ep-
paviovtan oTn oTHAN A.

6. Xt oTAAn B, dimAat o€ KGOe TIPA ATTOPPAPNONG YPAPOUPE TNV AVTIOTOIXN
TIHA TNG OLYKEVTPWONG TOL TTPOTUTIOL SIGAVPATOG, YIO TO OTIOI0 HETPAO-
PE Tr OULYKEKPIPEVN TIKA.

ATToppogpnon

Eikova 4.4.2 KaptOAn avagopds 0

et

yia o Fe

2Uykévipwon Fe*™™™ (mg/L)

119
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7. A6 Tig S0 avTEg 0TAAEG dnpIovpyoLpe oTo Excel TNV KapTTOAN avagopds
yia To Fe™* . H kap1rOAn auTh 6a pétrel va €Xel HOPQH GOV QUTH TTOL PO
VETQI OTNV EIKOVO 4.4.2.

8. EmoTpépoupe aTnv 004vn emideIéng Kal TTOTAPE TO TTOPTOKOAT KOUMTTT YIOX
TO SiIGALpO Fe™** &yvwaTng oLYKEVTPWONS .

9. EmoTpépoupe oTo Excel kal amré TnVv Tipr, TOL PETPAOGHE OTO TTPONYOUHE-
vo Bpo;, Kol TNV KapTrOAnN avag@opds, ou dnupiovpyrfoope oto Bipa 7 Bpi-
OKOUHE TN OUYKEVTPWOT] TOU AYVWOTOL SIGAVPOTOS.

ANAKEDAAAIOZH

"' ZTnv evéTnTO QUTH €i0OPE TWOG PTTOPOVHE VO EKTEAEGOLHE TNV €TTidEIEN
LR AEITOUVPYIOG TOU POACHATOPWTOUETPOV, TIWG KATAOKEVALOVHE TNV KOAPTTOAN
avaQOpPag PHETG OTTO PETPNON TNG ATToPPOPNONG TEVTE TTPOTUTIWV OIGAVUG-
TWV KOI TIWG, 0T OLVEXEIR, PE TN PoriBelx auTHS TNG KOPTTOANG Bpiokoupe T

b

T ouykévtpworn GyvwoTou SIGAUHATOS.
EAEIXOZX INOZEON
1. Ti xpnoipevouy Ta KOLPTTI& £TMAOYHS 0TV 006V £TideEIENG AeITOLPYIGG TOL
= + L POOPOTOPWTOPETPOU;
5 iJ :'—.; 2. Mg Ba KATAOKEVAOETE TNV KAPTTUAN ava@opdg yia 1o Fe ™ ;

--_::5)__.'_"'_"1*_J 3. MNwg Ba Ppeite TN oLYKEVTPWON TOL GyvWOTOL SIGAVHATOG TG THV KO-

iR

HTTOAN avogopds yia To Fe ™ ;




