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H mpoayuoatiky tiun xdmwolov petpoduevov peyebdovc cuvvilme oev eival 3

YVOOTH KO 0VTL OUTHG YPTCLOTOLEITOL L0 «TTOPUOEKTN T UE TNV OOl
GLYKPIVOVTUL OAeg ol TEPUUOTIKEG TUUEC

N
— Xq+Xo++X =X X
Méon Tiu) (Mmean) TEPUPRATIKOV HETPNOE®V X = L N _ Zi=aXi _ 2%

N N N
Q¢ akpipewo (accuracy),
Anohlvto c@aipa (error), E kamowog pétpnong Xi: E,; =X — KATOL0V OVAAVTIKOV

AmTOTEAEGLLOTOG, OpileTal 1

YQaAun0 péonc Tiunc X =X —
PaAipa péong Typng Ez=x-u £YY0TNTO TNG TELPOUOTIKNG

TIUNG TPOG TNV aANOIV
Tiun 1w Exeppdleton pe 1o
ATOAVTO GQAALO 1 LLE OVTO
TG PEONG TWING




Enoavoinyiuotta (precision), upetpnoemv. Aeglyvel mOGo kovid HeTAED
TOVC €lvol To. amoTeAEopaTo. METPpa TNG EMOVOANYILOTNTOC WOG GEPAC

LETPNGE®V, EIVOL KOTA KOPLO AOYO 1 UECT QTOKAMGT, 1 TUTIKY) OTOKALGN
(standard deviation s) kot to €bpog (range R).

Tuvmik) amoKAIon S, Yo HIKPO GPLOR0 HETPTGEMY

Omnov N-1 o1 BaBuoi shevBepiog

['a apOud petpnicemv N>20, n péomn tiun TANGLaleL TV U KoL 1) TUTLKT
ATOKALGN S TNV TIUN NS TVTIKNS 0TOKALoNS TOV TANOvonov 6, 1 onoia

otvetal amd 1 oyeEon . 5N )
- N

[ pikpd aptBuod petpnoemv, Eva ypnotuo pnEyebog eivar kol to gvpog R

(dr1000pd hdyrotng o T péyreTn Ty R =X, - Xg0

Tvmké codlua (Standard Error, SE) SE = s/\N




2PAALO, TUTIKN OTOKAIOT KOl €0pOC — 101EC povaoec pe 1o pEyebog mov
LETPLETUL AAAL DTTAPYOVV POPES TTOL Elval amopaitnTn 1 GLYKPIGT HEYEODOV TOV
EKQEPACOVTOL  HE  OLOPOPETIKEC UOVAOES, Gpa.  €lvorl  TPOTIUOTEPO VO
YPNGLULOTOLOVVTOL Ol GYETIKES TILEC TOVC MG TPOC TO UETPOVUEVO HEYEDOC.

‘Etol mposkuyav

E
o

>10 6yeTIké 6@alpo E, Er=

> N GYETIKN TUTIKN OTOKALloN S, Sy—

> TO OYETIKO €Vpog R, Ry =

Av 1o mopomdve oyetikd peyén mollomlociootovv eni 100 1 1000  10°
exkppdlovion emi toig ekotd (%), emi toig yhiow) Ypkan oe uépn avd
EKATOULLVPLO

H % oyetikn tvmkn ondékiion - X100 ue RSD % (% relative standard

deviation) ot eivor yveoot]  ®¢  ovvreigotic  perafinrotnTec 1
ocvvteleoTic ownomopdg CV (coefficient of variation)

civol Kol




[Ipocoyn ypeldletor GTO TPOGNUO TOV OTOTEAEGUAUTOS OGTOV
VITOAOYIGUO TOV GPAANATOS HLOS TIUNG 1 TNS HEGNS TIUTC.
Otav 1% 10 OTOTEAEGO EYEL — TPOGTLO KOl TO CPOAUN EIVOL
apvnTkd kol otov X7k, to amotélecpo €£xel + mPOGMUO Kol TO
ceaiua etvor OeTIKo.

Akpifero Kol eravoiyuoTNTo £ival To HETPO NS CELOMIOTIOG

UG avoAVTIKNG nedodov
» Axpiferta exppaletor cuviOmE Le TO CEAALN KOl LLE TO GYETIKO
GPAALLOL
» Enovolnyipnottao exepdletal pue 1o €0pog (Yo pukpd aptouo
LETPNGEMV) KOl KOTA KOPLO AOYO LE TNV TLUTIKN tOKAIGT Ko TN
GYETIKT] TUTIKT] ATOKALG




Kaxn axpifeia
Kaxn
EMOVOANYILOTNTOL

Kaxn axpifeia
Kain
EMOVOANYILOTNTO,

KaAn axpifeta
Koain
EMOVOANYILOTNTO!




IIvoKOS TIHOV HETPNGEMV OYKOUETPIKNG TAPOYNS OAVTALOG
Agdopéva mpogpyopeva ond: Ntapakas EvOopog, Iletaia Mapia, Torpiong Baocirerog, «Ileprfpariovrikn
Xnueio kor Mnyovikn», 2020, Exéooeig T oAa

» X TOANEC TEPIMTMOGEL O UECOC
aplOunTIKN TOL TIUN * TUTIK

1n 1511 -0.01 | 0.0001 amokion. ‘Etor  @aiverar to

n 1515 | 0.03 0.0009 OLAGTILO. OLOGTIOPAS TOV TULDV
aTO TO UEGO OpO.

3" 15.12 | 0.00 0.0000 : ]

» 210 TOPAOELYHO TOL OITAOVOL

4n 1513 | 0.01 | 0.0001 [Tivako TO OMOTEAEGHO  TNG

51 | 15.09 | -0.03 | 0.0009 BRESRNTIS  OYKOUSTOIKTS

TOPOYNG TNG avTAiag Etvar:
15.12 + 0.022 mL/min.

2Ovoho | 75.99 0 0.0020
X=75.59 /5 =15.12

$=/0.002/4=0.022 mL/min
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ExtOc TnC éK@paonc Tov HEGOL OpOL LE TNV aplOUNTIKY) TOV TIUN £+ TNV
TUTIKT] OTTOKALGT], UTOPEL VO OPLOTEL KL GALO OLAGTNUA TILDOV CVENUEVNC

mOoavotnTac vo. mepIAaUPAvETOL N TPAYUOTIKY TIUN TNG WETPOVUEVNC
TOPOUETPOV.

» Eivar ovvatov va oprotel 1 mbavotnta akpifelog (yioo mopdostypo
95% 1 99% 7 ka1 n mOavoTnTa oediuatoc 5% 1 1%). To didoTnua
TOV TIUOV GTO OMOI0 TMEPLEYETOL N TPAYUATIKY TiUr), ovoudlietor %
owdotnuo. eumotoovvne (Confidence Interval, Cl). XvvnOiletor n
emAoyn Tov 95% 1N tov 99%.

» Otav o aptBudg oeyuatmv yio. (o, avaAven €itvor PHEYAAOC Kol To
ATOTEAEGLOTO OKOAOVOOVV KOTAVOUT KOVOVIKT EIVOL OPKETA OKPPES
va, BewpnBel twg 10 95% TtV petpricemv eivon petay X £ 2.SE kot 1o
99% tov uetprnicemv givar petacy X + 3.SE

% ‘Omov SE &ivot to Tumikd oedApo (Standard Error) SE= s/vn



» Otav 10 Ociyuo okoAovOEL KOVOVIKY) KOTOVOUN, TO OldGTNUQ
epmoToovVNG oivetar amd ) oygon: %Cl =X+ 1,5 1y - SE,

Omov: t,5) (h-1) * TN TOV TNV TOUPVOVUE OO GTATIGTIKOVG TIVOKEG KoLt
eCaptdtal omd v mhavotnta oediuatog (my. 5% 1 1%) ko tov
apOud Tov petpnoewv, (N-1).

» [lo  kavovikn] kotoavouny (OmAaorn; o€ mOAD pEYOAO aplOuo
petpiiceov, miveo arnd 30), 0 0pog t,p) ng) 1W0ovTar pe 1.96 y
navotnTa 6eaiuatog 5% kou pe 2.976 yia mhavotnTa GEAALATOS
1%.

> o Myotepeg petpfioeis (v mapaderypa yio 10), o 6pog tym) (on
1covton pe 2,262 yuo mbavotnta ceaipatoc 5% xar pe 3.250 yio
mBavotnTa oPaiportog 1%
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Kavovikn (Gauss)katavoun tin0vopov
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€ oelyuo vepou Aluvng eanedncav S0 anoteAéopoto LETPTONG GLYKEVIPWOOTNG
QPOCPOPIKOV 1OVIOV (TPOEKLY OV UETE OO EMOAVAUANTTIKEG LETPTCELS
HMopdocrypa ano: Ntapakas Ev@omog, lletarld Mapia, Topiong Baciierog, «Ileprifparirovrikn Xnpeio ko
Mnyoavikn», 2020, Exdooeig TC()ML)
Méacoc 6pog petpricemv X = 0,21 mg/L
Tomkn amdéxhon s ==+ 0.017 mg/L
YuykévIpoon -*° | XoyvotnTa
DPOGPOPIKOV guQaviong
16vtov (mg/L) OTTOTELEGLOTOS

Katavoun cvyvomtov g
GVYKEVTPOONS QMGPOPLKAOV LOVTMV
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> [TAnBvouoc, ovoudletal To GOVOLO TV UETPTICEDV
> Agiypa, ovopdCovtal ot 50 HETPNGELC TOL TPAYUATOTOONKOY 13

> O nEcOC OpOC TV ATOTEAEGUATMOV OVTIOTOLEL OTNV TPAYUATIKY] TIUN TOV
POCPOPTIKMOV 10VT®V GTO VEPO TNG Alpvng (He tnv mpoimdbeon OTL VITAPYOLV
LOVO TLYIO CEAALOTO).

4 4 |4 |4 4 \
X 1 OO e 2TO TOPAOELY LD EKTIUNGT) TOV LEGOV OpOL TOV TANBLGUOD U,
T SE G OE | Ml cival oVVaTOV VO OTOTEAEL O VTTOAOYIGHOG TOV EGOV OPOL TMV

EXEI TN HOPPN ' | u SSIYudTmV X

TOL OXNHATOG s - H tumikn amoOKAlon 6, UTOpPEL Vo VTOAOYIOTEL OO TNV

Tng 4 4 I
TOONYOLUEVNC eElomOM TOL OMAOVOD GYMNUATOC.

SlapaveIac %
" N o apiBuog LOPPT] KOTAVOUNG TMWV OTOTEAEGUATWOV VITOAOYICETOL LE TT|\

HETONOEWY Borfcia TOV 1GTOYPAUUATOS TNG TPONYOVOUEVNC SLOPAVELOC
OV €lVOL  QVTITPOCMOTEVTIKO KUVOVIKNG KOTAVOUNG KOTd
auSsS

* H xavovikn katavoun Teptypaeetol amd T GLVAPTNCT TOV
OUTACVOD GYNUATOG y




[Fevmég 1010 TNTES KOVOVIKNG KOTOVOUNC

]

H xopmOAn emikevip@veTal YOP® amO o KOPuEen ion Ue
LEGT TIUT KOl EXEL YOPAKTNPIOTIKO KOOMVOELOEC GYNLLOL.

H xoumoAn eivor opakn Kot 0gv €xEL 0pLaL 6TOV AEOVAL .

H miewovomta  tov  eU@aviCOUEVOV  UETPNCGEWDV
GUYKEVTPMOVETAL EVTOC TPIOV TLUTIKMOV ATOKAIGE®MV TOL UEGOV
Opov.

To péyebBoc 1tc ovyvoTNTOGC UEIMVETOL OMOTOLUO GTO
oldotnua u + 1o kol e peyaldTepa O10LGTINUATO OLOAOTEPO.
2yeo0v 10 68% tOoV TANOBLGLOV , €ivon e amoctaon £ lo
amO T0 UEGO OPO L.

2yeo0v 10 95% 1oV TANOBLGLOV , givon e amoctaon £ 20
amO T0 UEGO OPO L.

2yxeo0v 10 99,7% tov mAnBvcuov , givol og amodotacn £ 30

oo TO UEGO OPO L.
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» H koumOAn Kovovikng xatovounsg, €tvalr ovvatov
VO, TAPEL UOPPEC TOV VO OLPEPOVY MC TPOC TO
VYOG Kol TO TAATOC.

» To mhdrtog eCaptdtor amd to UEYEDOC TNC TLTTIKNC
ATOKAIONG. 2TO OUWTANVO GYNUO QOIVETOL TS OGO
QUEAVEL 1] TUTIKY OMOKAION 1 KOUTOAN YIVETOL
eupLTEPT Kol UKpOTeEPN (o€ VWOG). Meyarvtepn
TUTTIKT) ATOKALON VTTOONAMVEL VITOPEN
TEPLOGOTEPMV UETPNGEMV TOV PPIGKOVTOL GYETIKA
HoKpld omod T uEon Twr. MikpoTtepn TLTIKN
ATOKALGT Yo paKTNPICEL GUVOAO OEOOUEVOV UE TIG
LETPTNOELS O KOVTIA GTOV UEGO OPO.

Mean = 100
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» [0 va umopodv va cvuykplBoldv o1 KaUmOAES TO
ATOTEAEGLOTO  KOVOVIKOTTOOUvVTOL UE Pdon Tov
uetaoynuationd: z =(X-pu)lo. Omov z eivar To
KOVOVIKOTTOINUEVO OTTOTEAEGLAL.




To TopokdTm GYNUATO, APOPOVY CGE UETPNGELS GUYKEVTPWOONC

noAvpPoov ce 100 ostypata vepo.

>

» To Tp®TO €ivol TO 1IGTOYPOUUD TOV TIUWOV,
ONAOY)  OamEWKOVICEL TN ovYvVOTNT
eupavione (loopd, 2, 3,...kAm) KAmOLOG
ovykekpiuévng tiung [Pb].

» 210 2° QOiveTtol KOl 1 KOUTOUAN KOVOVIKTC

j_ , KaTavoung Tov tiumv [Pb].

[Pb] (ppb) o= 100 dsiypara vepod ipvne

CRAEEM QaAZAO0 LN

To oetypa edm etvar o1 100 petpnoelc.

O UH€oOC OpOC TOV  OTOTEAEGUATOV
OVTIGTOLYEL OTNV TPAYUATIKY] TIUN TOL
HOALPOOL 6TO vePO NG AlUVNG UE TNV
wpobmobeon mwg vanpyov UOvo  Tuyoio
GPAALLOTOL.

" [Pb] (ppb)

Koavovua] Karavouj rov [Ph] o2 100 dzsiypara vepod




» Mo KOVOVIKT] KOTOVOUN  UTOpEl
eniong va Bewpnbel w¢ ocvvaptnon
mokvotntoc. H meproyn katw amo v
KOUTUAN €ival otafepn yioo OAEC TIG
KOVOVIKEC  KOTAVOUEC Kabme eivon
wavto ion pe 1 (e€ opiouov). ‘Eva
Baocikod YOPOKTNPLGTIKO LLLOLC
KOVOVIKNG KOTtovoune &tvor 0Tl M
TEPLOYN] MOV OPiLETOL OO OVO TUUEC
Kotk ~ unkog  tov  Adcova X
AVTUTPOCMTEVEL TNV THAvVOTNTO o
TUYOI0L  KOTOVEUNUEVY] UETPNGCN VO
EUTITTTEL GE OVTO TO EVPOC.

-
-

»
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<
;
o
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Concentration of Load (ugil)




Opro gpmotoovvng ne TNV TpovTodeon nmg To osiyno
ELVOL OPKETA UEYAAO MGTE N TPOYNOTIKN TUTIKN
0TTOKALGT] G VO LGOVTOL UE TNV TUALKT 0TTOKALGT] TOV
OELY LU TOS

Opro, PmMOTOSHYNG = X % Z.(6/\N)
OToV:
v 2 =1.96 y1a 95% 0Op1o epmicTocvVNG
v'Z = 2.98 y1a 99% Opro EPTIGTOGUVIG
v'Z2=2.97 v 99.7% Opra. epmoTocHvng
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Opro uaIeTOCVVNC €AV TO OSLYNO OEV ELVUL OPKETA UEYALO KL
g0V EKTINATOL TOG 1) TPOYUOTUKI] TUTLKI OTOKALGT] G OTEYEL OO 19
TNV TUTIKN] 0TOKALGT] TOV OELYNOTOG

Opro gpmetocvvng =
=Xx£t._,.(s\n)




Kovoveg ypogi|g oNUavTIKOV YNQLOV KOTA TNV 5,
TOPOVGLAGCT] ATOTEAECUATOV

Agkaotkol apOpot:

Ava@EpovTor LOVo T SNUAVTIKGE yneic Tov aplduo.

> Teppotikd pnoevikd 0eC1d TNEC VITOOICTOANG €ival TAvTQ
GTULOVTIKA.

>2E MEPIMTMOON TOL TO UNOEV PpIloKETOL OVAUEGOH CE UM
UNOEVIKA ynoia, AoYICETOL (G GNUAVTIKO YN eio.

> XE MEPIMTOON MOV TO UNOEV PBpilokeTon aploTEPA KATOLOV
OEKAOTKOV aplOuov, 0ev AOYICETOL (G CTIUAVTIKO Yn®io.

ny. 5,11 cm 5,00 cm, 0,101 cm 0,000412 cm o6iot 3
CTULOVTIKO ynelo.



KANONEXZ KA®OPIXMOY XHMANTIKQN YHOIOQN

Mn oekaolkol aprOpot:

> Tepratikd UNoEVIKA GE U 0EKOOIKOVES aplOove, Umopel va
VoL GNUOVTIKA UTTOPEL KOl OL.

['o TapAoeyuo £0T® UETPAUE TNV OUIKN avTictoon R =

21000 Ohm. Agv yvaopiloovue ov To Tpiot TEAELTAIO UNOEVIKA

etval onuovtika ynoetoa. To arotéAeoua Oa TpeEmel va ypapel

®¢ ovvaun tov 10.

v 2.1 x10% 0 ap1Budg £xet dvo onuovTikd ynoeio Kot BEPoro
etvat LOVO TO TPMOTO.

v 2.10 x 10* o apiBuodc £xel tpio onpovtikd ynoeio kot afépfoto
elval TO TEAELTOLO UNOEVIKO.

A



2NUOVTIKO YN0 GE VTTOAOYIGUOVG

> 2€ TOAUTANCLUGLO 1] OLOUPEGT), TO OTOTEAEGLO, OTVETOL LIE
TOGW GMUOVTIKG YNn@io OG0 £YEL 1N LETPNGT UE TOL ALYOTEPDL
G UOVTIKA.

> X€ mpocBeon 1 APOIPEST TO OTOTEAEGLO OIVETOL LUE TOC
ONUOVTIKG yneloe 0o €YEL M UETPNON HE TO ALYOTEPOL
OEKAOIKA Yneial.
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2 TPOYYLAOTTOINGT 23

» 'Etct ovoudleton 1 01001KaGior amoppIyng Yneimv mov 0V Eivol GTUOVTIKA
a0 TO OTOTEAEGLO, VITOAOYIGUMV KOl 1] TPOTOTOINCT] TOV TEAELTAIOV

YNEe10v TOL UEVEL
» OAn n mpocoyn diveTal 6GTO TPMOTO OO APLGTEPC YNPIO TOV TPETEL VOl
QTTOPPIYOLLLE.

> Eav avto givan 5 1] peyaAivtepo, tpocETovpe pio Lovaoda 6to yneio mov
TPONYELTOL KOl KO omoppintovpe 0ca ynoia Bpickovial 0eE1d avtov.

2TPOYYVAOTOINGT G€ Tpia onuavtikd tov 3,3453 otvel 3,35

> Edv gtval pikpotepo Tov S amAmc TO AmopPItTOLUE HE OAN TO LTOAOITA
mov Bpickovtal 0eELE TOV

2TpoYyyvAomoinom tov 3,3443 o€ tpia onuavtikd ynoeia oivel 3,34
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» No TpayuoTomomoete S PopES T Cvyion (o Cuyo 4 OEKAOTKMOV
YNOimv), CLYKEKPLLEVOL QVTIKELEVOL TO 0oi0 Ho oG VTOoEICoVV
oto Epyactnpro.

Aoupdvovtog vToylv To TPAYUATIKO PBAPOS TOV OVTIKEIUEVOL TO OTTOL0
o cac yivel Yvootd, vo. LTOAOYIGETE TN UEOM TWUN, TO €VPOC, TO
oyeTIKO €Vpog (%), TNV TLTIKN ATOKALGY|, TI CYETIKN TLTIKN OTOKALOT
(%), To cediuo TN pEoNC TIUNG Kot To oxeTKO (%) cpdiua tg.
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