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1. EIZXAT'QI'H

To vepd anoterel facikd otoryeio Tov KOKAOL TG {ONS. L& SLVOUIKE OVOTTUGCOUEVES
KOAMEPYELES, TO VEPD €IVl TEGGEPIS LE OKTM QPOPES TOPATAVD 0mtd TO BAPOg TV GTEPEDV
GUOTOTIKOV TOV QLTOV. AKOUN, YO0 TNV TOPAY®YN UG HovAdos EEpNG QLTIKNG OVGiog
ypedleTon va Teploovy HEC amd T0 PUTA TOAAEG EKATOVTAOES LOVAJES VEPOD TTOV YAvovTaL

otV ATUOGOALPO LE TN SLodIKAGio TS OLOTVOTG.

Ta @utd maipvovy 10 vepod amd 10 £30¢poc. Me TV évvola avty), To £60.00¢ UTopel va
yopaxktnpiofel cov pa amobnkn mov déxeton vepd pe ™ popen Ppoyng M apdedoems to
omoio otn ovvéyelwn dwbétel ota eutd. o va eivoar 10 €00QPIKO vEPO YPNOO OTIC
KOAMEPYELEG TPETEL VO KPOTIETAL OVALESH GE Oplopéva Opla. Av vrdpyetl vrépPaon v
opiov avtdv, t0 vepd yivetoan emlNUO0 Kol TPEMEL VO OMOUOKPOVETOL UE OTPAyyLon.
AvtiBeta, av 10 £0aQ1Kd vEPO TEGEL KAT® amd TO EMTPETOUEVA OPla, Ol KOAAEPYELEG OEV
pUmopovv va avartuyfodv Kavovikd omdte vepd mpémel va mpootebel pe dpocvon. a
omOoTN Apdevon Kol oTpayylon eival amapaitntn 1 o€ PdOog yvdon Tov vOL®V oL S1ETOVV

TV Kivnon, avakoTovoun Kot GUYKPATN G T0V vEPOD 6TO £00.POG.

To vepd yhveton amd ta yopdow pe T dwdwkocieg g dtamvong Kot e€atpicemc.
E&dtiion kot dtamvon €ivol Guvaptnon TOAAGV Topaydvimv Tov £X0VV GYECN HE T
YOPOUKTNPIOTIKA TOV KOAMEPYELDV, TN SLOOECIHOTNTO EVEPYELNS KOl TNV KOTAGTOGN 7OV
emkpatel oV atUOGOAPO GTNV TEPLOYN TOV QLAADOMOTOS TV KoAlepyswwv. [Inyn
EVEPYELNG Yl T QLTA €ival 1 MAakn aktvoBoiia. H katdotaon mov emkpotel otnv
ATHLOCOOPA SLOUOPPAOVETOL KATH KOPLo Adyo amd v tayhInTe TOL OVEHOL, TN GYETIKN
vypacia kot T Oeppokpacio. Kdébe dradwkacio mocotikng extipnong g eEdTong ko
SLOTVONg Kot TV SKVUAVOEDY TOVG e TO ¥PpOVO elvar puotko va tpotmobétel T o€ Pdbog

YVOOT TOV TAPAYOVIMOV QUTAOV.



H yvdon tov o@éApon vepod mov umopet va amobnkevbel 6to £60pog Kot Tov puopov
dtamvon|g Kot e£ATHIONG TOV amd 10 Y®PAel, anotedel facikn vrodoun yio tov kabopiopd
oV oplBuod TtV apdevcewy mov ypewdleTon o KOAAMEPYEW Kotd TN OdpKeEl NG
ProoTikng g mEPLOdOL, TNG TOGOTNTAS TOV VEPOL TOL TPENEL Vo epapuoletar pe kébe

apdevomn Kot g dbprelag Kae apdedoemg.

O ovVVTEAEGTNG VOPAVAIKNG ayOYIHLOTNTOG Elval po oTafepd avaloyiog 6T0 VOO TOL
Darcy. Av n pon &ival kopeopévn o cuvtereomc avtdg £xel otabepn T mov eaptdton
pHOVo amd TO YOPUKTINPIOTIKG TOV TOPMIOVS HEGOV KOl OVOUALETOL VOPAVAIKT] Oy®YILOTNTO
N vopaviikn ayoypdmmro kopecpov (Ks). O ocuvieheoti|g VOPAVMKNG OyOYILOTNTOS EVOC
TOPMOOVS HEGOV, €lval Ho TOAD GNUOVTIKY TOPAUETPOG Yot Yopaktnpilel v woavotnTa

TOV £0GLPOVE VO LETOPEPEL VEPO.

H etepoyévela tov £6dpovg akdpa kot o anootdoels Myov pétpov eivoal évtovn pe

GUVETELD, AVTIOTOLYES LETAPOAEG OTIG TIHES TNG VOPAVAIKTG Ay OYHOTNTOG KOPEGHOV, K.

Ot petpnoelc g VOPAVMKNS ay@YOTNTAS KopesHoy Ks oto vmaubpo Bempovvtat mo
aSOMOTEG KOl OVIUTPOCMATEVTIKEG ONO TIC EPYOCTNPOKES UETPNOES HE Od0TapOKTO
detypota £dapovg . ['a ™ pétpnon g Ks omyv vrabpo ypnooromdnke n pébodog tov

Guelph permeameter mov Baciletot 6t péBodo pétpnong pe v vmapén otabepol poptiov.

1.1 AOMH THX EPI'AXIAX

H epyocio amoteleiton amd mévie Ke@AAolo, TO GUUTEPACUATO KO TO TOPAPTNLA. XTO
TPMOTO KEPAALO TOPOVGLALOVTOL SLAPOPES EICAYDYIKEG EVVOLEG TTOV ALPOPOVV TO £J0POC KO
10 £0aPKd vepd. To devTEPO KOl TO TPITO KEPAANIO OVAPEPOVTAL GTNV KIVIGN TOVL VEPOD
0t0 £30(0C. XT0 TETOPTO KePAAoo yivetow ovoeopd oto TPOmMO Agtovpyiag TOL
dwmepatoperpov GUELPH, evd oto méumto ke@diao mapovotdlovtal to amoTelécuato

TOV HETPNOEMV UE TIC OVTIOTOYES YPOUPIKES TAPACTAGELS.



1.2. TO EAA®OX

To édagog, pe T yempykn Tov Evvola, umopet va Bewpnbel cav Eva 6hvheto cvuoTnUa TOL
tovtoypova  glvar o amodnkn Opentikdv  otoygeiov, €va mepdiiov ot0  omoio
QVATTUGGETAL Kot Opa TANB0G UIKPOOPYOVICU®MY, £V LECO OTEPEMCEMS TMOV QLTAOV, £Va
UEGO OLOKIVIIGEMG TOV VEPOL TPOG OAEC TIG KATELHVVOELS Kot Uia amobnkn vepoy amd TV

omoia Ta PUTA AVTAOVV TNV ATOPAiTNTN Y10 TV AVATTLEN TOLG VYPACIaL.

O 1pOmMOg GYNUOTICHOD TOV €00QPMV EXEL TEPLYPOPEL OVOALTIKA KOl OVOPEPETOL
dte€odkd otic epyaoieg twv Robinson (1951), Comber (1960), Russell (1961) k.q. Mntpid
VAMKO TOV  O0pLKI®OV  €00QOV  OmOTEAODV  To  YOAOPE  GLYKPOTOVUEVE — TEROYIOLN
amocodpOUEVOY TETPOUATOV 1 KNUATOYEVT DAIKA JloQOpmv €100V Kot Tpogrevsemy. H
(QLGIKT) KO YNUIKY O1éfpmon mov dpa ywpic d1oKOom TAVE GTO VMK avTd, EYEL GOV OTOTE-
Aeopa v Kotd Bdbog ddotpwon Tov dapmv. O TpOTOG EVOAALAYNG TOV GTPMGEMY KOl TO
€ldog tv VAkaV and to omoia amoteAovvion emmpedlovy v oe PaBog kot TukvOTNTO
avértuén tov pikod GLOTNUOTOC TOV PLTMOV OTMG Kol TNV KivioT, OVOKOTOVOUY| Kot

amobnkevon Tov vepo.

Boaowd @uowd yopaktnpiotikd evog €0dgovg givar m ver kot n dourn. Edagik ven
elvar 1 mocooTtiaia avaroyio Tov d1popov peYEBoVS opLKTOYV cOHATdIOY oL araptilovv
t0 €00pog. Edagpukr doun eivar o tpdmog O1atdEemc TOV COUATIOIMV QUTOV Yo TOV
oynUaTIcpd opddwv 1 ovocopatopdtov. Edagiky ver) kot dopn, o€ cuvovacuo,

pvOuilovv og peyaro Pabuod tov TpOmo £QOSOGHOD Kot S1aKIVIIGNG TOVL VEPOL GTO £J0POG,.

Edagixe owuatioia yopaxtnpilovtal ta oteped TOV £XOVV SAUETPO < = 2 mm. XTOV
[Tivaxa 1.1 divovtor avoAvTiKG Ol KOTNYOpieg TOV COUATIIIOV OVTOV KOl TO QUGIKE
xopakIpotikd tovg ovpueova pe 1o USDA Handbook 18 (1951). H ta&wvounon tovg
yiveton pe unyovikn avaloon.



Ot tpdémot ov yivetatl | avaivon oty gival oxedoOV Taykoo o Tomomotmpévol. [eptypaég
Kot ovykpioeglg toug divovtal otig epyaocieg tov Piper (1944), Kilmer ko Alexander (1949),
Baver (1956) k.d&. Ta €34pn avaAoyo LE TV TEPLEKTIKOTNTE TOVG G€ GpLpo, A0 Kot dpytAlo,

dwakpivovtar og 12 THmovg veng mov divovion 6to Zymua 1.1.

XopoKTnpIopog AlGUETPOG ApOpog Emodvero
GOUOTIOIOV KOKK®V. KOKK®V KOKK®V.
mm avo gr cm?/gr
(1 (2 3) 4)

Appog 2,00 - 0,05

TTo\b yovdpn 2,00 - 1,00 90 11

Xovdpn 1,00 - 0,50 720 23

Evdidpeon 0,50-0,25 5700 45

Aent 0,25-0,10 46000 91

TIoA0 demn 0,10 - 0,05 722000 227
e 0,05 - 0,002 5776000 454
Apyuiog <0,002 90261000 8000000

TTIINAKAZX 1.1 Ta&wopnon tov £300ik®v copatdiov(kdkkmv) kotd 1o USDA
Handbook 18(1951)

H doun evoc edapovg pmopel va givatl opotopopen oe 6Ao 1o fabog Tov 1 va
dwpépel and opifovia oe opilovta, pe ovvnbBéotepn v O0evdTEPN TEPIMTMOOT. X€
oxéon pe ) doun, kotd to USDA Agricultural Information Handbook (1959), ta
€0aon ta&vopovvral og €€ Pacikotg THmovg mov eivan (1) ta edagpa povokokka, (2)
ta Popeid povokokka, (3) xvfikns popens, (4) mioxwon, (5) kokkwon war (6)
apiouotika.  To eha@pd povokokko €04en amoaptilovior amd ocopotiow pe
OUOLOHOPPOVS KOKKOVG TNG TAEEMS TNG GOV, GTEPOVVTAL SOUNG KOL EMLTPETOVY TNV
gVKOAN dteiodvon kon dtakivion tov vepoL. Ta Papeld povdkokka amaptiCovior amd
KOKKOVG NG TAEEMS TNG 0pYIALOL, deV £X0VV dOpT| Kot Hotalovy e GuUTayn Gpopen
pélo. To vepd kiveitor péoa ota 64N avtd TOAD dVGKOAN. AVAUEGH GTOLS OVO

axpaiovg avtovg tHmovg doung Ppiokovral ot dALol Téooeplc. Xta KUPIKNG LOPOTS



€000N ot KOKKOl oynUatilovV GLOCOUATOUATO TOV E£YOVV HOPET] KLPOV Kot
emrpénovv KaAn dwokivnon tov vepov. Ta mAak®dn amotehovviol and TANTIE Kot
AEMTA CLGCOUATOUATO GTA OToia 1| TAEVPIKN Kivion Tov vepol Yyivetar gbkola o€
avtifeon pe Vv KatakOpven TOL Yivetol pe SLOKOAlN. XTO TPIGUHOTIKA £500¢ON TO
GUCOCOUATAOUOTO £YOVV TN HLOPPN TPIGUATOV e HakpD TOV KOTAKOPLPO AEOVA TOVG
Kot Tapovstdlovv ebkoAn Oteicdvon Kot Katakdpuen kivinon tov vepov. Téhoc, Ta
KOKK®OON amaptilovtal and ceouipikd GLGCMUATMOUNTE Kol EMTPETOVY KOAN Kivnon

TOL vEPOL TTPOG OAES TIC KaTELOVVGELS.
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Zymua 1.1 : Katdroén edapdv 6€ TOTOVS veNg avaroyo, e v
TOGOooTIO0 avoroyio o€ G0, A0 Kot dpyiiro, copemva pue o USDA
Handbook 18.



Avtifeta amd TV vEY, TOL TPOKTIKE eivor advvato va petaPAndei, m doun Tov
€00POVG, OTNV EMLPAVELNKT] TOV KLPIMG o6TPOGN, UTopel va aAAdleL e d1dpopeg emepPaoelc
TPOC TO KOAOTEPO M YEWPOTEPO. Evepyetikn emidpaocn o1 doun £€xel m UOKpOXpOViK
KoOAMEPYEIL YuyavOmy Kot 1 evoAloyn Eepov Kot vypov mePLOdmv. Avtifeta, ypron
KOAMEPYNTIKOV pnyavnudtov o Bapetd kot vypd edden vroPabuilel ™ doun tovg. AAAOg
coPapdg mapdyovrog vroPabuicemg glival M TEPLEKTIKOTNTA € GAATO TOV OPOEVTIKOV
vepov, kupiwg 0tav avutd epapuoletoar oe Papeld péyxpt péca €daen. Idwaitepa cofapn
eMiOpaon €Yl TO VATPLO TOL TPOKAAEL OMOGVUVOEST TOV £00PIKOV GUCCOUATOUATOV KoL

LETOTPETEL TO £00LPOG GE LA ALOPPT) CLUTOYT LAl

Heyoplotm kotnyopia amotehovv to opyovikd €06¢n. Tétowa elvor ta €04gn mov
mEPLEYOLV 0pyaviKy] ovoio o€ m0cootd amd 20% péxpt 95%. Opyavikd €dben oto omoia
£yve Ayo M KaBOAoL amocvVBEST TG OPYAVIKNG TOVG 0VGIOG AEyovTOoL TupPmOn Kot gival
TOAD mpoPAnuatikd ce oyxéon pHe TV Kivnom tov vepol Kot TV ovamTuén tov prltkov
CLGTNUOTOC TOV KOAAEPYEIDV. Opyovikd €3G¢n ota omoio 1 amocvuvBeon eivar TOAD
TPOYOPNUEVT] AEYOVTIOL yovumon Kot Topovctalovy AploTeg GLVONKEG KIVIGE®SG Kol

amoONKkeHoEMS TOL VEPOU.



1.3 TO EAA®IKO NEPO

E&attiag g Papdtnroc, 1o vepd, Ommg KABE GALO CAOU GTNV EMPAVELD TNG VNG, EAKETOL
TPOG T0 KAT® TPOG TN YEVIKN KatevBuvorn mov 0dnyel 610 KEVTIPO TNG. ZTO £60PIKO VEPO,
mépa omd T PapunTo, EVEPYOUV Kot GAAEC OLVAUELS. YO TNV €MIOPOON TOLG TO VEPO
umopet va kwvnbei mpoc Odpopec katevBuvoels. To €dapikd vepd Kiveitar emiong
anotéAecpa dpopmv otn Beppokpacio, omn cvykEvipmon oAdtov Kol otn dpdorn TV
plov Tov eutev. Kdto and ) cuvdvacuévn enidpacn OA®V TOV TOPITAVE TopayOVImV,
70 £0aPkd vepd Pploketar oe cvveyn kivnomn, g omolag ta WwiTepa YOPAKTNPICTIKA

SLHOPPOVOVTOL KATA TEPITTOON O TN HOPPT KOt TN SATAEN TOV EGAPIKMOV TOPM®V.

Tov 17° ardva o Newton avakdroye ) Bapdtnta kot SHloce 6tt éva VAKO oo
élkel k@Be GAAO pe por dvvaun mov givol avédioyn pe to ywouevo g palag tov dVo
COUATOV KOl OVTIGTPOPO OVAAOYN LE TO TETPAYMVO NG UETOED TOVG OMOGTACEMS. AVTO

exQpaleton amod ) oyéon

M
F=co (1.1)

omov F elvar m dOvaun, m kot M givan ot péleg tov dVo cOUATOV, T €ivar 11 andGTOoN
peta&y Tovg Kot ¢ givol g otafepd. Av 10 éva amd to 000 chpata givar ) yn, 1N oxéon

(1.1) yiveTon

M
F=G> (1.2)

6mov 10 G givon N maykdopa otadepd e Papvtntag ion pe 6,67 x 10° dynes cm?/gr’. Av
éva VA6 ocopa PBpioketar oy empdvelo g yng g onoiag n axtiva givar R, €yovrog

vdyn 6t F = ma, 6mov a givar 1 emitdyvuvorn, HmopovLe vo YPOWYOLLE TN O(E0T

F=ma=GTZ—M—>a=g=— (1.3)
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I'vopiCovtag 6t n péla g yng eivor M = 5,98 x 107 gr ko n axtiva g R = 6,38 x 108
cm, 1 emtéovon Ppioketon fon pe g = 980 cm/sec’. To g eivon 1 emtdyvvon e Papitnrac
mov givon otabepn kot vrodNA®vel T dvvaun avd povada pdlac mov evepyel Tavm og KGO

ompa mov PBpioketar otn yn. Avtd 1GYVEL Kot Y10 TO £30PIKO VEPO.

To eda@wd vepd déyxetal Kot ackel mécel. [licon givor 1 dSOvoun mov ackeital ova
povada emeavelag. H mieon mov aokovv yevikd ta vypa gival avadioyn e 1o VYog vYpPNg

OTNANG Kot eK@pdleTan amd TN oyéon

p=pgh (1.4)

Omov p givau n TokvdTTA TOL VYPOL KOt h To Vyog g VYp1g oTANG. ['a 10 vepd, Tov GTo

ovomua CGS 1 mokvotntd tov givar ion pe ) povada,  oxéon (1.4) amrhovotevetal 6t

p=gh (1.5)

Otav éva vypd Ppioketor o ema@n pe (o otepen] €mMPAVELR, TO VYPO pmopel vo
dwPpéyer n Ot v emedvela. H wcavomnta swafpoyng: eaptdton and ) ywvia exapns mov
oynuoTileTon avapeESH 6TO VYPO KL TV ETPAVELN. AV 1 YOVIO 00T, OTOC QAIVETOL GTNV
Symua 1.2, etvon pikpotepn amd 90° 1o vypo Safpéxet v em@dvelo Kot oV givor PHeyoin-
tepn amod 90° to vypd dev ) dwPpéyel. H yovia emagpng avapuecso 6tov vopapyvpo Kot To
Yool eivar 140° kot yio 10 A0yo awTd TO YvaAl dgv dafpéyetol amd tov vdpapyvpo. H
yovia eragns vepov-yvuaiov eivar undév, dniadr| to vepd dafpéxet 1o yuaAl. Zyetikd Le TO
£3000¢, M Yovio ETaENg vepov-empdvelag edapopopiov egaptdtot amd T Vo TG EMLPA-
VELOG VTG, YEVIKA OUMG £IvOL 6TNV TEPLOYN TOV UNOEVOS TOV GNUAIVEL OTL VITAPYEL TANPNG

SaPpoyn TV E0APIKAOV EMLPAVELDY ATO TO VEPO.

11



M GAAN SHVOUN TOV OVOTTOCGETOL OTOV VEPO Kot EdapOUOpLa BpickovTal o emagn
elvar m empaveioxy taon. EE opiopov, smoeavewokn tdon eivor po dOvoun mov evepyet

KkéBeTa o€ Eva pKog ko ekepaletan and T oyEon

o = (1.6)

Il B

ynuo 1.2 : Tovieg emagng o pia Aeia empdveia Kot dHo
SLPOPETIKA VYPA

H oyéon avm avunpocwnedel v nepintwon (o) oty Zynue 1.3. Zmyv nepintwon (B) Tov
id1o0v Zynuatog, mov deiyvel Eva Kpiko vo EAKETOL £E® amd Lo VOATIVY EMPAVELD, ETELON TO

vepod PplokeTon 6 ETAPN LE TNV ECOTEPIKT Kl EEMTEPIKT OYN TOL KPIKOV, N EMPAVELNKN

téon eivar
F F
g = 2L 2(2mr) (1.7)

2(2nr)

Eynuo 1.3 : Tlapaotatikn aneikovion TEPINMTOOEDV ENLOOVELNKNC TACEMC.
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JUVERELDL TNG EMPOVEIOKNG TAONG Kol NG YoOviog emaeng eivar avtd mov Aéyetot
TPLYOELOES POIVOUEVO. AG EEETAGOVLE TNV TEPITTMGN TOV VEPOL GE GYEoMN UE TN drdtacn Tov
Yyfuatog 1.4. H 6dvaun mov avontdoceton ovOUeEsH 6TO vePO KOl TO TOUYMUOTO TOL

coAva givat
F = (2nr) X ocos 0 (1.8)

OTOVL G givon 1) emPavelakn Taon kat B gival 1 yovia eraeng. H dvvaun avt) cvykpotel

10 Bépog g vYPNG GTHANG Vyoug h, Tov eivar

W = (pg) X (nr2) X h (1.9)

Zynuo 1.4 Aviymon vepod 6€ TPLYoEdn

Enedn F=W, and 116 oyéoeig (1.8) ko (1.9) mpoxvmret

20-cos 0

(pg) X (mr2) X h = (2nr) Xo Xcos@ — h= o

(1.10)

Xmv mepimtoon vepov-eddpovg 6=0, cosb=1 kot m oxéon (1.10) omlomoleiton o€

13



_ 20
h=—= (1.11)

To h pmopei va BempnBei 6TL avtimpocwmevel T SHVOUN e TNV 0Toia TO VEPO GLYKPOTEITL
GTOVG £00QIKOVG TOPOVS. XTO TPLYOEDES POUVOLEVO OQEIAETAL 1] TTPOG TO TAVE® KIvNGN TOV VEPOL

OV VYpaivel TNV TEPLOY TAVO Omd TNV LVILOYEL GTAOUN.

Xapakmnplotikd OA®V TV pevotav gival to iéwdes. To 1Emoeg umopet va Bewpnbel cav n
e0mTEPIKN TP TV pevotav. EEattiag Tov Yo va kivnBel Eva pevoto ypetaletal v evepynoet
v TOV Kamowa dvvaun. Mia oyéon yia to Emdeg umopet va Ppebdet pe ) Ponbeta e dtdTaéng
mov Qaiveror 6to Zynua 1.5. Me ta dedopéva tov Zynuatog,  ovvaun F mov aroteital yuo va
TPOKAAEGEL TV Kivnon g otepeng TAAKaG pe ToyvTnTa V €ivol avaAoyn LE TNV ETPAVELL TNG
mAdkog A kot avtiotpoga avdioyn pe o faBog tov pevotov L. Ot mapdpeTpot avtéc cuvdEovtal

LE TN oYEoN

F=v&v=12 (1.12)
L AV

OTOL V €ival HoL avaA0YIKY oTabepd YVOOTH 6oV ovviedeati¢ iCmdong ne Ol06TACELS gr/cm-sec.

Movéoda petpioems Tov 1EMO0VS ivat ) poise mov givat ion pe 1 gr/cmxsec.

F T TEPEQ TAAKE — i

L Pevaro

| %Z-reped EMLPAVELT
\/ /A > W R > »

Zynua 1.5 EneEnynpoticy Stdtoén mov avapipetot 6o 1EMOES TV PEVCTAV.

Emedn n povada avt) elval oyetkd peyddn, ovvnbowg maipvetar 1o 1/100 tng mov eivor m
centipoise. To 1&ddeg TV pevotdv emnpealetal dpactikd and 1 Bepupokpocio. Tov kavova
avtd axolovBel kot 10 vepd. Mepikéc YOpaKTNPIOTIKES TYES TOV GLVIEAESTH 1EDJ0VG V Yo

dtapopeg Beppokpacieg sivat:
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®gpuokpoacio [Eddeg vepol

0°C v =1,79 centipoise
20 °C v=1,01 »
40 °C v=0,66 »

To €da@ud vepod, OTMG Kot kKABe A0 cmdpa oTn YN, £xel TN OKN ToL evépyela. H evépyeia

avtn dakpivetal og kKvnTikn Kou Svvoptkt). H kivyrixn evépyeia exppaleton and ) oyéon

my?
2

E, = (1.13)

omov m M pdla Tov copatog kKot V n taydtnta pe v omoia kveitat. H kivntikn evépysia
TOL KIVOOUEVOL HECO 0TO £30p0S vepol avd povaoda Papovg Bploketar av dlopEGOVUE TNV

mopandve oyéon pe to Pépog tov vepol (mg), ondte

VZ

Ev =
29

(1.14)

H mocdtta auth £xel S0oTAGEL UKOVE KOt ETIKPATNGE VO AVAPEPETOL GOV DYWOS TOYDTHTOG.
Emeon n taydmra pe v omoia Kiveiton to vepd 6TO £501pOG €ivar TOAD puKpT, T péEyehog
m¢ E, etvar aonuavto kot cuvibog mapaieimeton Katd ) AVON TPAKTIKGOV TPOPANUATOV

KIVGEMG TOV £50LPLKOV VEPO.

H ovvauixn evépyeia tov €0a@ikoD vepol dtapopavetatl omd T oYeTkn BEon Tov Ko
TIG JUVAES OV €vEPYOVV G' OVTO TOL GLVOAMKA Umopel va Bewpnboldv cav mécelg. H
EVEPYELX TTOV £XEL TO VEPO AMOY® NG BEcEDC TOL 0QeideTal otn PapvTnTa, ivol avaloyn TPog
mv anodotaon ond Kdmwolo avbaipeto eninedo avapopds kot o péyebog elvan ion kot avtiBetn
pe ovtn mov ypewaletal yio vo. ovoywbel amd to emimedo avapopds uéxpt m H€on mov

Bpioketar, ekppdleton 0 amd T oyéon

Eg=mgz (1.15)

omov z givor  andotaon and 10 eminedo avapopdc. Avd povdada Bdpovg N evépysla avtn

elvat iom pe 10 z, n oxéon (1.15) amromnoteiton o
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Eg = z (1.16)

€)EL O106TACELG UNKOVG Ko AEyeTon dyog Oéoewc.

H debtepn popon duvapukng evépyetag opeiretor otig méoelg p. Avd povada Bapovg M

gvépyela autn elvan
E,=2=2=L 1.1
b % (1.17)

€xel dlooTdoelg PMKovs Kot A&yeton dyog méoews. H ouvolikn duvopiky) evépyela, GOUQ®OVA

LE T TOPOTAVE, Eival

H =Eg + Ep =2z + (1.18)

I

Ka1 A&yetal VOPALAIKO VYOC.

2V Kivnon tov £dapikov vepoL Ppickel epappoyn kot 1o Bedpnua tov Bernoulli, mov Aéet 6Tt

TO AOpOIoUA TNG KIVITIKNG Kol QUVOLKT: EVEPYELaG elvat ataBepd, umopel de va ekpacBetl pe

oyEoN

v ot 242 = sraBepé (1.18)
2g Yy p )

Ag mpovpe Vv mEPImTOON TG €00PIKNG 6TNANG oty Zyfua 1.6, dmov 10 vepd Kiveitan

and 1o onueio 1 oto onueio 2 mov 1 peTa&y tovg amdotaon givar AL. Metd v gykatdoToon

TOV EMIMEOOV aAvVaPOPAS, To. VYN BEcemg ota onueia 1 kot 2 glvat z;, Kot Z,, Kot 70 VYN TEGEMG,

omwg deiyvouv ta melduetpa, elvar avtiotoyo pi/y Kor po/y. Eeappoyn tov Oemprupoatog

Bernoulli otig dv0 0éoeic divet
/APPSO - JN (1.9)
2g Y 2g Y

omov AH givat ot aralereg porg.
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l Emimedo avaywopas o l

Zynuoa 1.6 Eappoyn tov Osoprotog Bernoulli o€ edagikn
GTNAN Y10 TOV VIOAOYIGHO TNG VIPOUVAIKNG KAIGEWG.

Onwg avagpépnike mponyovueva, ta VYN ToyvTNTOG elvon apeAntéa kKo tapaieinovral. ‘Etot,

n oxéon (1.20) awhonoieiton 6TV

(ze + %)— (22 + ”72) = Hl — H2 = AH (1.21)

OV OeiyVEL OTL OL AMMAELEG PONG Elval {G€G e TN S10POPE TOV VIPAVAIKDOV VYOV OVALEGO GTO

onueia 1 ko 2. O Adyog

. Hl_HZ
i =2 (1.22)

N YEVIKOTEPQ

. . AH dH
L = — llmAL_,()T= - E (123)

Aéyeton vdpaviikny kiion Kol EKEPALEL TIG AMMAELEG PONG OVEL LOVAOO UNKOVS 0100 PO TG,
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2. KINHXH TOY NEPOY XTO EAA®OX. NOMOX TOY DARCY

M TpdTNn TpoomdbeLa Yoo TNV €NyNon 1oV UNYavIcHoD KIVIIGEMS TOV VEPOD GTO £00LPOG EYIVE
and tov Poiseuille mov Beddpnoe 1o €0apog cav o déoun omd TOPEAANAOVG TPLYOEDElS
ocoMves. H opBotta avtig g mapadoyrg ival ToAd oyetikn yoti 10 £€50pog 6T PUOIKN TOL
Katdotoon eivatl £vo GOVOAO OO GUVEYEIG KOl OGVVEXEIG TOPOVG LE SLUPOPETIKES KATUGTAGELS
Kot oynuota. Ot Tdpot avtol GALoTE GLVOEOVTOL HETAED TOVG e TPOTO TOL divOuV Lo GLVEXN
31000 610 vepd Kot TOV aépa Kot GAAoTE dev 0dNyovv movbeva eumodiloviag kabe kivnon.
[evikd, 0 uNyaviopog KIVIGEMG TOL £60PIKOV VEPOD Elval 0pKETE TOAVTAOKOG Kot OV UTOpEl va
amAomomnBel oe Pabud mov va Bewpeiton 16000OVOUOG He TN Pon o€ o OEGUTN TOPAAANA®Y
TPLYOEIODV COANVOV.

To 1856 o Darcy, petd and avéivon toV OmOTEAECUATOV TEWPOUATOV GE TOPMON HECOA,
StHTwoe TOV OUMOVLLO VOO oL Kot onjpepa Bempeitor BepeMdong yia v Kivnon tov vepol
oe mopddN péca. Katd to vopo avtd, «n pon 1ov vepolh HECH O £V MOPMOES HECO eivat
avOAoyn TPOG TNV VOPOVAIKY] KAMON Kol €VOC TAPAYOVIO, YVOOGTOD OOV GULVTEAECTNG
VOPOTEPATOTNTOG, TTOV EIVOL YOPAKTNPIGTIKOS TOV TOPDdovg pécovy. H Pacikn oyxéon mov
eKQPALeL To vOpo avtd eivat

dH
Q=-KZA (2.1)

6mov Q eivar 1 mapoyny (L*T™), A eivar 1 Staropn g potic (L), dH/dL eivar i vdpowiuchi kAion
(adrbdotatn) kot K givar 0 ovvteleotic vopomepatdtntog 1 Darcy mov €xetl dtaotdoelc ToydhTnTog

(L'T-17).

O vdpog tov Darcy woyvet Yoo KopeoUEVT Kot akOpesTN pon, HE TV TpobmdBeon 6tTL 1 pon
ot ivatl oTpOTN. AV 1 pon €lvarl KOPEGUEVT, O GUVIEAEGTIG LOPOTEPATOTNTAS £XEL oTABEPN
TIUN OV EUPTATOL LOVO OO T YOPAKTNPLOTIKAE TOV TOPDOOVS LEGOV. XTNV TEPIMTOCT AT TO
K Aéyeton vopaviikn aywyiuotnto. Av n pon glval akOPeGTN, 0 GLVTEAEGTNG VOPOTEPATOTNTOGC
TOlPVEL SIAPOPES TILES TTOV EIVOL GLVAPTNON TOV YOPUKTNPIGTIKMY TOL TOPMOOVS LEGOV KOl TNG
mepexopevns oe awto vypaociag. To K oy nepintmon avt Aéyeton tpiyoeidng aywyiuotyro.

H eykvpommta tov vépov tov Darcy amotéhece avtikeinevo €pevvog  TOAADV

petayevéstepmv Tov Darcy emotuovev, To amoTEAEGLLOTO TNG OTO10g NTAV OUOP®VO BETIKA.
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M dpeon dtepevvnon Tov VOLOL ovToD UTOPet va YIVEL LE EQAPLOYT TOV VOLOV J10TNPNOEDS
g evépyewc. [ ) diepedvnon avt ag Bewproovpe v mopmddN oA ™S Zynpotog 2.1
oTNV 0Tol0l TO TOPMOES LEGO EIval IGOTPOTO Kol OLOYEVES, TO VYPO OV KIVEiLTAL HEGO GTN GTNAN
elval acvumieoto Kot opoyeveé, 0ev vIapyel YUK N GAAov €idovg aAnAemidpaon peTa&y

VYPOU KOt LEGOV KO

¢— Emimebo avaypopag

Zynuo 2.1 ZtAn mov avoagépetat TN Stepedivnon TOV VOOV TOV
Darcy

n devbuvon g pong eitvar amd 10 onueio 1 wpog to onueio 2. Epapuodlovioag to vopo g
dltnpNoemc TG EVEPYELAG 6TN dtataln avTn YOV LE:

1) H evépyewa avd povada ypdvov mov ogeileton 6Tig TEGELS eivat

Ep = —Qdp = —A-V-dp (2.2)

omov dp eivar n S1POPA TOV TEGEMV TOV AKP®V TNG GTNANG Kot ot GAAOL Opot gival OTMG

oplonkov TapaTavV.

2) H evépyela avd povada ypoévov mov ogeiketar otn fapdtnta eivor

Eg= —pgsinadL = —pg - A -V -dz (2.3)

Omov p ival N TLKVOTNTA TOV VEPOV, g lvan M| emTdyvuvon g Papvntag, o givor n yovia mov
oynuoatifet n otAn pe éva opildvtio emimedo, dL eivar to pnkog ¢ oG kat dz givot
dtapopd Kyoug petald Tov dkpwv TG GTHANG.

3)H amoieln evépyelag ova HovAdo OYKOL TOV TOPMOOVS HEGOL TOL OQEIAeTOl ©F

avTioTAON GT PO UIopEl va ekQpacBel e pia oyéomn g HOPONG
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EL—K 2.4
~ caz (2.4)

omov v givat 1o 1EDdeC, d etvar 1 dtdpeTpog tv mopwv kot C gival pio adldoToTn «YEMUETPIKN

otabepd. I'lo oAOKAN PN TN OTAAN N OTOAEL EvEpYEing elvarl
sz

Me Baon ta mapondvo, To 160l0ylo evépyelag otn otnAn gival
Ep + Eg = E -
v2
~A-V-dp — pgA-V-dz =5 A-dL (2.6)

amd 6mov, pe avadldtain Tov opav Kot yvopilovtag 0t (p/y + z)=H, mpokvntel | oxéon

. cd? d (p __ Cd*pg dH
V——Ta(;+ z) pg= — =BT 2.7)

H nocotta

k = Cd2 (2.8)

givar yvooth oav ardloty N yewuetpiky damepardtnta Ko éxel dlooTdoel emeavelac (LY.

Avtikatdotaon g oxécemg (2.8) ot (2.7) divel

kpg dH

v= -2 (2.9)
Omov
K = <ee (2.10)

v

glval o ovvtereotnc vopomepatoOTag 1| Darcy. Av, omn cuvéyelo KAVOLUE PO NG

eElomoemg ovveyeiag

Q=v-A @.11)

QTAVOLLLE OTNV TEMKN GYEon

dH
Q=-K5 A (2.12)
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mov givai 1 oyxéon tov Darcy kot ioyvet yuo kdbe K, apod Kavévag meplopiopog oyeTikd e
™V TopApEeTpo ot Oev £xet TebeL.

Emotpépovtac omn oyéon (2.10), yio v mepintmon Tou 6aPIKoD VEPOV, 1) YEOUETPIKN
dwmepatdtTnTa 68 £va £3000c £xel Tiun otabepn vy €va dedopUEVO Eimedo vypaciag,
eKTOG amd TNV mepPinTmon mov 10 £ninedo avtd cuvendystan S1dYKWoN 1 GLPPIKVAOGCT TOV
€00poVG, OTmG cvpPaivel oe opiopéva apylMka edaen. Eriong, yia to vepo, n mukvotntd
tov umopel va Bewpnbel otabepn kot ion pe ™ povdoda. Idwaitepa OU®G TPEMEL Vo
npooeyfel 10 1EDOeg mov, OMMG avaépbnke, M T TOL HETAPAAAETOL pE OYEOM
avTioTPOQa avaAoyn mpog T Beprokpacio. ATo o TopATAVE BYaivel TO CUUTEPAGLA OTL
0 ovvtereotig Darcy elvarl katd ta GAda, otabepog yio pio dedopévn eda@ikn vypacio
petafdileTon Opms avaroya pe ) Beppokpacia.

Kdavovtag ypnon e oyéoemc (1.23), 1 oxéon (2.12) unopel va ypagel pe t popon

Q/A =V = —Ki (2.13)

H nocomrta Q/A =V Aéyeton parvouévy toydtnta 17 toyvTnte tov Darcy Kot opileTor cov n
ponl (mopoyn) TOL  vepoh avd  HOVAOD  JOTOUNE  TOL  TOPMOOVS  HEGOV,
ovumepLopPavoprévoy Kol Tov HEPoLg Tov KataiauPdvetal and ta oteped. H taydinta
PONG TOL VEPOV HECH GTOVG £J0PIKOVS TOPOVS Adyetan mpayuotiky, pnopel de vo Ppebdet

amd ™ eovopévn pe tn Pondeta Tov TOPDIOLS TOL EGAPOVE LE TN OYXEON

_Qe _v
Va = = - (2.14)

OTOL N €ivat TO0 TOPDOEG.
AvaeépOnke 6t 0 vopog tov Darcy 1oybet povo ya otpwt pon. O €heyyog e pong yivetat

pe tov apBuo tov Reynolds mov yia ™) ovykexppévn mepintwon exepaletol amd ) oxéon

N = dva® (2.15)

omov d etvar n péon dbipeTpog tv Topwv Ko V, gival n mpaypotikn toyvtnta ponc. O vopog
oyvet 0tav Ni < 1. ' Tipég tov Ny peta&d 1 kat 10  pon eivar anpocsdiopioTn, evod yio TIHEG

peyorvtepeg Tov 10 1 pon eivar TupPdong.
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3. MEOQOAOI BAXIZOMENEX XTH POH XTAOGEPHX KATAXTAXHX
(STEADY - STATE FLOW)

3.1. HANAAYZH TOY WOODING

H mpoceyyiotikn Avon otabepnc katdotaong tov Wooding (1968) aroteiet ) Bdon yio tnv
EKTIUNOTM TNG VOPAVAKNG AYDYOTNTOG GE U KOPEGUEVO £00.POG LE PAOT TO ATOTEAEGLOTO
peTpnoe®Vy e To dmOnTopeTpo dlokov epaproyng apvntikng tieonc. H khaooikn avaivon tov
Wooding a@opd Tov mpocdlopioid V0 AyVAOGTOV TUPAUETPOV, TNG VOPOVAIKNIG Oy®YILOTNTOG
K [LT '] 610 kopeopévo £8agoc kat Tov ovvieheoth duidnone a*( L) oto exbetikd poviéro

tov Gardner (1958) Tng VOPALVAIKTG ayOYUOTNTOG 6TO aKOPESTO £00.p0G. (E&iomwon 3.1):

K(h) = Ksexp (a8h) 3.1

Ot mapauerpot Ky ko a* pmopodv va ektypumBovv pe Baon v e€icwon tov Wooding(1968), yia

dmbnon otabepnc KATAGTAONG KAT® 0md Tyn vepov mpoepyduevn amod dicko (E&icwon 3.2):

Q(h0) = mr02K(h0) + 4r0¢(h0) (3.2)

Omov.

Q: 0 puBudC S1iBnoNe ot cuvdrKec otadephic katdotaong, [LPT™]

To: N axtiva Tov diokov [L]

ho: 70 Qoptio mieong otV empdvela Tov £ddpovc. [L]

K(%10):m v8pomdikh ay@yndTita mov avitetoyel 6o goptio mieong fo [LT™]
©(h0):T0 IMTPIKO dvvaUko, [L]

OTOV,0 TPAOTOS OPOG AVAPEPETAL OTNV £Midpaom TS PapVINTag Kol 0 dEVTEPOG OPOS AVAPEPETAL

TNV EMOPAOTN TOV JVVAUEDY AOY® TOL TPLYOELBOVS PALVOLEVOU.

Me Baon 1o petaoynuatiopd tov Kirchhoff (Gardner. 1958) woyvel (E&iowon 3.3):

© (hO, hi) = f:f K(h)dh (3.3)

Omnov,
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hi:to apyd eoptio Tieong otV empdavela Tov £dagovg. [L]

210 onueio, avtd. a&ilel va avagepbel 0TL N apykn eneepyacia TOV TEPAUATIKOV OEOOUEVHOV
dmOnropétpov diokov £Qaproyng apvnTikng ieong £yve pe Baon v avdivon tov Wooding
(1968). n omoia mpoimoBEtel v mpocéyyion tov pvbuov dmbnong, oe cuvinkes oTabepng
Katdotaons, o€ owpopa dwbéoia apywd eoptio micong. Ilponyodueveg perétec €xouvv
amodei&el, 6t N TpoceyyloTikny Avon tov Wooding, LIEPEKTIUG TNV VOPAVAKT AYOYILOTNTO TOV
€00POVG, EPOGOV 1 oTabepn Katdotaon dev elvatl e0koAo va emttevydel. [Tapdia avtd. o pvOUOG
dmbnong mov emtuyydverar evidg piag opog. Bewpeitor 6Tl aQopd oTIG cLVONKES PONg
otabepnC KATAOTOONG OTNV TAEWOYNPIO TOV EPELVAOV TOL YPNGILOTOOVY TN HEB0dO TOV
Wooding. To tumkd o@dipa, ocvviboc ayvoeitar, Adym g Papvntag mov didetal otnv

TOPOALAKTIKOTNTO TOV €04povg (Simimek et al. 1999a).
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3.2. HME®OAOX TQN WHITE AND SULLY (1987)

Xoppova pe ™ pébodo twv White and Sully (1987) 1o puntpicd duvopukod tov £500ukod vEPOL
exopaletar og eéng (E€iowon 3.4):

o(h) == (34)

Omov.

b: gumelpikn mopapeTpog, Tov AauBdavet Tipég and Vi émog n/4

A0: ) petafoin g TEPLEKTIKOTNTOS TOV EXAPOVS GE VYPAGIN KATA TN SLAPKELDL TNG O1ONoNG
S: n amoppoPnTIKOTNTO, 1) OOl pUopEl v TPoGd1optoTel amd T 6YEon abfpoloTikng dmdnonec-
TETPOYOVIKTC Pilac Tov xpdvov ota apykcd otédia e dmidnonc.(L T'?) (E&icwon 3.5):

_ zth.S

TTR?

(3.5)

Omnov,
g: puduodc SmMOnone oe pkpd ypovo, [LT ']
t:oypovog, [T]

Agyduevolr, 6tt n moapapetpog b AoauPdaver v Ty 0.55 (Smettem and Clothier. 1989),
evoopatavovtog Vv E&icwon (3.2) oty E&lowon (3.4) éyovpe v E&iowon (3.6) :
2.2RS?

— 2
Gx = TR?K + 22 (3.6)

n omola mephapPavet v Gyvootn mapduetpo K, vdpavin ayoywomtae [LT']. And m
OTIYW| OV M TAPAUETPOG S pmopet va mpocdtopiotel and v E&icmon (3.5) kot pe faon v

GUUTEPIPOPA TOV £0GPOVS GTa aPYIKA 6Tdo TNG dmBNong.

H E&icwon (3.6) unopel kdAlota vo ypnotpomoindel yioo tov vmoAoyiopd e VOPAVAIKNG
ayoypomtag K pe Pdon to dedopéva dmbntopétpov dickov, oAAE 0 akpifig TPocdopIGIOg
™G amoppoPNTIKOTNTOG S amantel ENpd £0apog Tptv TN dtadikacio o1dnone, Kabdg Kot akpifn
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dedopéva Tov puBuod dMBnong, KaTd TN JGPKEW TOV TPOTO®V OTAdI®V. ZVVAp, €av 0
TPOGOIOPICUOG TNG VOPALAIKTG ay®Yldttos K TPOyHOTOTOEITOL 08 TEPIGGOTEPA TOV EVOG
o1dad1a, TOTE €ite amorteitatl n ENpoavon Tov edagovg petald tov petpnoewv (White and Perroux.
1987,1989), cite ov petpnioeig mpénet va Anebovdv e dapopetikés Béoelg, pe anotéleopa v
petafoin g K, n omola opeihetanr 6TV TOPUALAKTIKOTNTO TOV VOPOVAIKAOV 1010TNTOV, KOOMG

KO TNV TOPAUEVOVGH VYPOAGIN GTO £00.POC.
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4. EIIIMEPOYX TMHMATA TOY OPI'ANOY

Tyiua 4.1 Xbpog anodiikeuong tov opydvon
1) Ag&apevn vepol Kot GOAVOC
2) E&aptnon vmootpiEng
3) Tpumdvt dtucTacloAdYNoNG
4) Tpomavt £dGpovg
5) Aaxtdiog tpimodov Pdong Tpimodov
6) Bovptoa Well Prep
7) Zvuvappoyn degopevig
8) Khipaxa kepaing epeatiov & Gvo 0epoc®ANVAG
9) Xepoxivntn avtiio Kevoy O0KIUNG
10). ZoAjvag vroot)piEng & YoUnAOTEPOG LEPOCMOANVOGC
11). Zvvappoyn Aapng tpumaviov
12). [16dw Tpimodov
13). Nk peTaQopdic
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4.1 MIPOETOIMAZXIA I'TA XPHXH

O perpnmc owamepatdéttoc Guelph €xel oyediaotel va eykabiotatar evtdg @peatiov o€
edaotoun péxpt to Pébog twv 80 exart. (31,50 ivtoeg). Emopévag mpv eykatactabel o petpnge
dwumepatdtnrag Guelph, mpénet va avotytel Kot va etolpactel Eva epedtio. Ola ta epyaieio mov

amottovvTal Yo TV d1dvoiEn Tov epeatiov cvumepthappdvoviol oty eEdptnon.
A&roroynon meproyg Kot €dGQPovg

[Ipwv yivel o pétpnon pe tov petpntn damepatotntag Guelph, eivor anapaitnto va exkteieotel
po a&loAdynomn e mEPLOYNG Kot TOL £3APOVG, v avorytel Eva @pedtio, vo cuvapuoroyndet o
petpntg dwmepatotntag, vo yepicovv ot deapevée, kot va tomobetnBel o petpnng
damepaTdTnTag 6TV 0T TOL PpeaTiov. Katd tnv deién otnv meployn e LETPNONG, O YPNOTNG
npémel va a&loAoynoel TV TEPLOY OGOV a@Oopd TNV TOTOYpaPio, TNV YEVIKY €00(POAOYIKY|
EUOAVION, TNV TPOOPLLOUEVT EQAPLOYY, KoLl Vo EMAEEEL TOV aplBUO Kat TV Béom TV TEPLOYDV
OV €Vl OVTITPOCMOTEVTIKES TOV VIO UEAET YOUATOVEAY ypnowyomombel mpodypoppo yio
VIOAOY10TEG, TOTE 1 TN Yo 10 C (avdivon piag keeaing) 1 ot tipég yo to Cl ko C2 (avaivon

300 kePoAmV) Ba kaboploTovV CVTOUATA.
Ipogrowpacio ppeatiov

! 2 : 4 To péoca mov oamoutovvVIOL Yoo TNV
e W B = =) =

/\ Q avaokagr Kol TNV TPOETOLacia

/ \ avolypotog evog opeatiov

- | ’ ( ovuneptrapPdvoviar oty e£apnon tov

/N Ve

./Eﬂ‘
\‘

/ -t N omoia  cvvoppoAoyEiTOL  OTI®G

mopovotdleTor oty gwkova 4.2 kot tpia

T

petpn dmepaTdTNTOG Guelph.

=i
=

Amotelovvtor and o Aapn dvo pepmv,

evoAld&pua  Pondntikd  epyoreia  mov
Zynuo 4.2Awdkacio Evoons Tav eEapTnUaTev
ocuvoéovtalr oty Aaf  Swpéoov

TPOGOAPLOYDV YPNYOPNS GVVIESC.
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1. Bowote ™ Aafr] oto avotepo puépog. Emié€te 10 katdAinio tpumdvi..To tpumdvt THIOL

ovvovacpov Edelman 1 1o tpumdvt dtoctactoAdynonc.

2. ZuvOEGTE TNV OPCEVIKY| UTTOYlOVETOL TOV TPLTTAVIOD pe TNV OnAvkn| urayovéta g Aafng (BA.

mv ekova 4.2 enavom).

3. Kpamote 1o yrtddvio ovlevéng amd m péomn Kot YAMOTPNOTE TO TAVE® GTI GUVOEST HEYPL VO
akovotel Eva KAk, To yrtadvio sivor KAewpévo dtav dev pmopel va meprotpagel. Kpamote
7O YrtV10 oVLELENG amd TN HESM Y10 VO LNV TOTEL TO FEPLLA TOV YEPLOV GG LETAED TOV HEPDV

eV ovTd (0o)ovvdEovTal.

To Tpumavt £6G@ovg, Tov TaPovclaleTol 6To0 oYEd0 4.3 TOPAKAT®, YPNOLUOTOLEITAL Y10 VoL
apapéoet Tig palec Tov yopotoc. Kévte didvoiEn g tpoimag Tov oPeatiov TEPIOTPEPOVTOS TNV
Aafn o pa de€voTpoen KatevBvvon epapuoloviog po otabepny, 0ALL KATMG GOLYTY, TPOG Ta
Kbto mieon ot AaPn O6mwg moapovoidletar. Otav 10 omdpa tOL TPLIAVIOD &lvor Yepdro,
OVOYMOOTE TO TPLTAVL amd TNV TPOTO Kol apapEcTe T0 GLAAEYOEV dgiypa omd 10 GO TOL
tpumaviov. Otav kdvete v 01dvoién, epoviiote va Kpatate Tov a&ova v Aafn 1oV TpLTOVIOD

Katakdpuea yio vo aro@evydel 1 vrepPoikn dievpuvon TG TPUTOS TOL PPEATIOV.

Tpomavi £6GQ0oVS KoL TPVTAVL SIIPOPPMONG

Axatépyaom Tpuna ppeation  Opoibpopen TRGNA ppeatiou

Ewova 4.3 TPLTAVL
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To tpumdvt SUOPPMOONS, OV TaPoLGLaleTal oy koéva 4.3, ypnolonoteital ®¢ epyareio
QWipiopaTog Yoo vo mTopaydyst piog KatdAinAov peyéBovg tpdma @peatiov pe OpoOLOpEON
YEOUETPIO, OV VO KOAOTTEL TIG OMOUTNOES UEYEOOVG KOl LOPPNG TOL HOVIEAOL, KOl Yol Vol
a@opéoet To yopata omd tov Tubuéva g tpimag tov epeatiov. To Tpumdvi dtucTactoAdynong
elvat oyedaocévo ylo va mapaydyet po tphme Tov va eivol opodpopea 5 kot. e OUETPO HUE
évav emimedo mvbuéva. Eivou emiong onpavtikd va axoviletal | Aemida pe v akpn g Aemidag

eVOG Loy ouplod TPOKEWEVOL Vo EAayoTOTOM Ol 1] KnAdwon.

[evikd, n wpoTidpevn dtadikacio Eivatl vo pNOLUOTOLEITOL TO TPLTAVL EGAPOVE YL VO CLVOLYTEL
N TpYTO TOL EPeaTiov oe éva Babog Tov 15 ekat. Mydtepo amd aVTO TOL EMOIOKETAL Y10, TV
teMK] Tpuma tov  @peatiov. Ta tehevtaion 15 ekat. pmopovv Emerta v AvVOGKOEOVV
YPNOLLOTOLDOVTIOG TO TPLUTAVL SLOGTAGIOAOYNONG Y0 VO TOpAydyel pia TpOma epeatiov ywpic

YOLOTO KO LLE OHLOOHOPON YEDLETPIAL.

2to Bpayddn yopato | ota Yopato pe xoAikio, propet va eivar amapaitmro va ypnoiponombet
T0 TPLTAVL €0GPOVS Yo Vo avaoKayeL OAN TV TPUTTA Tov Epeatiov pEypt tov mubuéva. To
TPLTTAVL SLOUOPPMOONG XPNoLoToleiTal £metta Yo vo Kabapicet ta yopoata amd tov muhuéva Tov

opeatiov.

2100 LEoNG VONG YouaTo Le KoAG BdBog mov dev Exovv TETPES, M TPVTA TOV Ppeatiov apyiletl e
70 TpLTAVL €0GPoVS oe Eva pnyo PaBog kot Emetta TO TPLTAVL OLAUAPP®ONG UTopel amd PHOVo Tov
va ypnotpomombel yia va avoacokdyel v tpdma tov @peatiov. E@apupodote elappid mpog ta
KAT® TEoT Kot KAVTE PIKPES KIVIGELS LE TO TPLTTAVL (Kavovag TV dV0 dayTUA®V, 0V0 GTPOP®V)
otav Tpundte péca ot Covn pétpnong. Ot mapairayés TV SdKacidV Yo Ty 0tdvoin g
TPOTOG TOV  QPPENTIOV TOV GLOTHVOVTOL OVAOTEP® UTOPOVV VO XPNGILOTOMBOV  OTmC
VTOYOPEVOVY 0L cLVONKES TOV £daPovc. H a&loddynon tov YdUaTog Kot TS TEPLOYNG eivar pia
ovveyng owdwoacio. H otpopatomoinon g vene Kot e OopNG ToL YOUOTOS TPETEL VO
TPOGOIOPIGTOVY KaTh TNV davolEn g Tpimag. Mo KaToypa®n avTng TG TANpoeopios eivat
€val ONUOVTIKO HEPOG TNG HETPNONG KOl TNG AVOPOPAS TOV VOPOLAIKOV 1O10TNTOV TOV
€00POAOYIKAOV VAIKOV. ZTo VYPE YOUOTE, KOl 010{TEPA OTA LEGNC £MG AETTNG VONG YOUATO, M

dradkasio g 01voiEng pog Tpdmag Umopel vo ONIOVPYNOEL Lt ETICTPOGN TOV UTOPET
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VO EUTOSIGEL T PLGIKY PON TOL VOATOG Ao TO TEPPAALOV Héca 6To @pedtio. ITpokepévon va
emrevyfovv a&lOMOTO KOl OVTITPOCOTEVTIKO OMOTEAEGUOTA HE TNV YPNON TOL HETPNT
dwmepatotnrag Guelph, avti n emioctpwon mpénet va apopedel. H Bovptoa Well Prep Brush
dwatiBeton Yo avtdv to Adyo. H Bovptoa Well Prep Brush €yxet oxediaotel yia va ypnoipomomdel
OTNV TUTIKY TPUTOL PPEOTIOV SOUETPOL S5 eKOT., Kol £xel po eEMTEPIKN SWAUETPO TOL Eivan
KAT®G PEYAADTEPN Ao TNV OIAUETPO TOL PPENTION. LT AETTNG LONG Y®HaTa 1) fovpToa pmopel
VoL NV €1VaL ATOTEAEGLOTIKY KO EVOAAUKTIKES TEYVIKEG OTMG EVOG 000VIMTOS KOUAIVOPOG TPEMEL

va ypnotpomombovv (Reynolds et al, 2002).

Ewodva 4.4 H Bodptoa

[Ipocapuoote v Povptca Well Prep Brush (ewéva 4.4) otov déova TOL TPLTOVIOV
YPNOLLOTOLDVTOG TNV TPOGOUPLOYN YPNYopns ovvdeons. QBnote v Povptoa Well Prep Brush
péoa oty TP Tov Ppeatiov péypt tov mubuéva. ‘Emeta, ypryopa kot opotdpopea tpafnéte
v Povptoa Well Prep Brush kat' egvBeiav endvo kot Bydite v é€o and v tpldma T0V
opeatiov (ewova 4.5). Otav n katevbvvon g PoOPToOC AVIIGTPEPETAL, 0L CKANPES TPIYXES TNG
Ba oKéyovV TIG TAEVPES TG TPVTOG TOL PPENTION, TPAYOVOVTAS TV EMPAVELD Kot TpifovTag TV
oTp®oT. Avti 1 Aettovpyio dev mpémel va emavainebel mepiocdteEpo amd pio | V0 QopEc,
dedopévov  Ott oe  kdbe Tétote  Aettovpylo  agaipeiton  €va otpopa  yopatog. Ot
enavorapfovopeveg oladkaciec Bo dlevpHvovy T SIAUETPO TNG TPV TEPA amd TO EMBLUNTA
opw mov omoutovvtal yw va emitevyfodv ta axpiPr] amoteAéopata. Tvmkd, n dvokoMa
apaipeong g emiotpmong avEdvetal 660 avEdvetal 1 VYPAGIO GTO YOUO OALY KOl GTO AETTTNG

VONG YOUOTAL.

2uvioTdTot 6To AETTIG VENG £0GEN Vo UV Tpaypotonoteitar pétpnon, étav gival € TOAD vypn

KATAoTOOoN.
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Ewodva 4.5 Eicodog kat ££080¢ and 1o pedtio

Mepipinpa epeatiov

XMV TmePImT®on Tov VEApPYEl pot mOavOTNTO VO KOTOPPEVCEL TO TOLYMUO TOV QPENTiov,
XPNOWOTOMOTE £VOV OTPLTNUEVO COANVO HE KOTAAANAN OGUETPO KOU HNKOG YloL TNV
VOGTNPIEN TOV TOYMUOTOS TOL PPENTION. XNUEWOTE OTL M HOPPN Kol Ol Ol0GTACELS TOV

Qpeatiov pmopoHv va £YouV eMmTOGELS 6TV akpifela Kot v aglomotio TV AToTEAEGUATOV.

Katdotaon Tov ¥00T0S TOV £6GQ0OVS

Ot petproelg mov yivovior amd omolodNmote THTO UETPNTN OMEPATOTNTOAS 1oYXVOLY UOVO €AV
€Yovv yivel 0tav 10 YOUA YOP® amd TO QpedTio givarl dtumotiopévo pe vepd kat o BoAog
Kopeopot éxet emrevyBel. [pokepévou va amoktnodv to KOADTEPO ATOTEAEGLOTO GE GYETIKA
GUVTIOUO YPOVIKO SLACTNLA, JOTOTIOTE TO YO YOP® OTO TO PPEATIO TPV EYKATOCTI|GETE TOV
petpnt) Swmepatotntag Guelph kot kdvete Tig mpaypatikég petpnoets. ['epiote 10 pedrio pe
vepd péEYPL embve kot denoe to vepd va 0mnbel eviedhmdg péow tng €0aPOTOUNG. AVALOYQ LE
VO TOV £0GPOVE KO TIC SUCTAGELS TOL QPEATIONL OVTO UTOPEL VL TAPEL OPKETA AETTA EMC KoL
po npépa 1 akopa kot teptocotepo. Edv 1o yopa etvar Bapd (mepiéyet moAd apyilo) yepiote to
opedtio pe vepd 24 dpeg vopitepa. Tnv dpa e pérpnong kot mpv vo gykotaoctadel tov
petpnt) dwmepatdmroc Guelph 10 @pedtio mpémel va givar adstovd and vepd. Exkkevmote 1o
vepo amd TO PPEATIO AV EIVOL AMOPAITNTO TPV VO EYKOTAGTICETE TOV UETPNTN OATEPATOTNTOG
Guelph (ta epyoieion mov omoutoOVIOL YO0 TNV EKKEVOGN TOL VEPOL ONO TO QPEATIO OV

ovumeptrappavovtar otnv e£aptnon tov petpnt damepatotnrog Guelph).
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"Evag aAlog 1pomog givar va eykatactabel o petpntg dwamepatdtrog Guelph kot va Egkivicovy
o1 HeTpNoelg o aKkdpeoto £d0poc. Ot petprioelg ouveyilovral Emg 6Tov T0 £d0POG KOPESTEL. €
KOPECHEVO €00POG, Ol TIUEG TOV UETPNOE®V 0ev oAAdlovv pe Tov Yxpovo (pon otabepng
Katdotaong). H pon otabeprig katdotaong eEnyeitol pe mepocOTEPEG AETTOUEPEIEG APYOTEPQ

oto Tupa "Kabopiouos tov PvOuod ITrwong g pong Lrabepns Kataoroong".
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4.2 XPHXH TOY OPTANOY
ZUvVOpROYY] TOV HETPTI] OLOTEPATOTNTOG

H &&apmmon tov petpnty owmepatomtag Guelph otédveton pe 100 GLOTOTIKA WHEPT NG
OTOGUVAPUOAOYNHEVE Y100 Vo UmopovV va omobnkevtohv KatdAinio otnv okinpn Onkn

LETAPOPAS TOVG KOl Y10, VO LLETOPEPOVTAL AVETO GTIC TEPLOYEG TOV LETPNGEMY. HETPNTNG

&

Euwcova 4.6. Zuvapordynon Tov Tpinodov.

dwumepatdtNTag cuvapporoyeitol evkoAa. Acgite ta frpata TopoKdTo:

Yovoéote Ta mooa 6T fdon Tov Tpimodov (skdva 4.6). Otav yivetor epyacio oe TAAYIES, TO
TNAECKOTIKO YOPOAKTNPOTIKO NG PAong Tov TPImodov EMTPENEL N YOVIO TOV TOSMV TOV
Tpimodov va puBuioTtel OnmMC amotteitan. Xe Hio EMIMEDT EMPAVELN EGAPOVS OEV LILAPYEL Kapiol
avaykn vo enektafovv to Todia.

Byaite T™qv cvvappoyn g ocfapevilg Kol 1o yopunAdtepo agpoocminve amd v Onqkn. O
YOUNAOTEPOG OLEPOGMOANVOS TOONKEVETAL LEGU GTO COANVA VTOGTHPIENG.

YUVOEOTE TO YOUUNAOTEPO GEPOCMANVA 6TO PEGO agpocmAva otnv Pdon tng deCapevng
XPNOOTOIOVTAG TNV 6VLEVLEN aEPOGOANVOY OIS Qaivetar oty gikova 4.7. QBNote otabepd
TOV XOUNAOTEPO 0EPOCOAN VA LEGO GTN GVLELEN LEXPL 1| KOPLPOYPUUUT OTO ECMTEPIKO TNG
oVLEVENG VO KOVUTMOGEL GTO QLAGKL GTNV AKPT TOV YOUNAOGTEPOL OEPOCOAN VL.
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Ewcdvad.7. ZOvdeon Tov YopnAdTEPOVL 0EPOCOATVA. p OV HEGO 0EPOCOANVO
APNOLOTOLOVTOS TN 6VLEVEN 0EPOGOANVOV.

Byaite Tov 0aKTOA0 TOV TPITOOOV KO TOV 6OAVA VTOSTNPIENS a6 Ty OK. [AMotpriote
TOV QOKTVUALO TOL TPITOJOL,LE TO TANTY AKPO TPOGUVATOMGHEVO TTpo¢ To. EITANQ, mhve arnd to
eEmtepkd Tov coinva vrootpiéng (4.18a). Katdmy, pe tov daxtdilo tov tpitodov otnv Béon
TOV, YAGTPNOTE TO COANVA VITOGTPIENS TAVM OO TOV AEPOCMOANVA KOl GLUVOIESTE TOV 6TOdEPE
OTNV KOLOTNTA 6TO KATM PEPOC TNG PAong g de&apevig, Ommg eaivetal otnv eikova 4.8 Avtn
elval (o agpooteyng epapproyn tPPNe Kot eival oNUAVTIKO 0 COAVOG VTOGTNPIENS Vo Kabicet

eviehmg otn Paon ¢ de&apevic.
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Ewovod.8. Zvvopprordynon tov daktuAiov Tov Tpimodov Kot Tov oAV
VIOGTHPLENG.

Xopni®ote T0 cOMVE VTOoTNPIENS HEGA 6TO TPITOd0, ONMG Qaiverol otnv ewova 4.9

aplotepd. [ va otnpitete ko va otabepomom|oete tov petpnt dramepatdtnTos, ®ONoTE T0

Euwcdva 4.9. Apiotepd: yopniopo tov GP péoa
GTO TPIMOJ0 KoL TO PPETIO.

Aggla: 1o GP ortabepomoteitar wbdvtog tov
S0KTOAMO TOVL Tpimodov péco ot Pdon Tov
Tpimodov
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JaKTOAMO TOV TPimodOV TPOG T KATM TEAEIMS péca otn Pdomn Tov Tpimodov, OT®G PaiveTal TNV
gwova 4.9 0ekid.

Mp6cOeTn vrocTpIin pmopel va amortnOel o cLVONKES e TOAD 0EPa, OTO KEKAIUEVA €6,
N fowg vd dAAeg axopa cvvinkes. Mo pafdoc amd ydAvPa 1 omoio KAPPMOVETOL GTO ML
KOVTO 6TV TPUTOL KOL GTEPEMVETOL GTNV OeEAUEVT] UTTOPEL va lval ETOPKNG Yo Vo LTOGTNPIEEL
ToV petpnt damepatotntoag. Edv n kdtm dkpn tov GP @aiveton va Bubiletor péoa ot Pdon
ToV Epeatiov, N aveEdptnn vIooTPEn tov cdpatog tov GP elvan onuaviikn. To Babpo pag,
Heavy Duty Tripod Guelph Stand (2806F1), eivon pio GAAn emhoyn mwov pmopel va AneOet
VIOY.

AQupéoTe TOV GVM 0EPOSOIMVA atd TV 0£61 TOV péca 6TV KAMpOKE KEQUAS QpeaTiov,

onwg napovctaletar (Ewcova 4.10).

Eucovo 4.10. Agaipeon tov dve aepocoiva omd to Well Head Scale

Eaoc@ariote 6T1 0 d€iKTNG VYoOLg TOV PpeaTiov givar oty BEon TOL TPV GLVOEGETE TOV AVE®
aepocwAnva otov puéco agpocwinva (Euova 4.11 apiotepd). O dvo agpocmAnvag cuvosetal Le
TNV KOPLOTN TOV HEGOV OEPOCOAN VA UE o 60CevEN agpocwAnvav. [TaM, Katd T chvoeon Tov
TUNUATOV TOV AePOCOAMVOV, EE0CQAAGTE OTL 0L KOPLPOYPOUUUES OTO EGMOTEPIKO TG GVLEVENS
KOVUTOVOLV TANP®G OTO QVAAKLY OTIG AKPES TOV TUNHATOV TV aepocowivev (Ewdva 4.11

de&1r).
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Ewcova 4.11. ZHvdeon TOL (Ve 0.EPOCOANVASG GTOV HEGO 0EPOCOAN VL.

Tomo0eT0TE TAPOS TNV AKPN TS E16000V TOV GEPA GTNV POSELA £XPAGNS TG GKPNS GEPQ
wBdvtag mpog T KT oTOV Aved agpocwAnva. MoOMc kabicelr 1 dkpn €160d0v TOL WCEpa,
XOUNADOTE Kot TOTOOETEIGTE TNV €KPOYN TOL O&ikTN VWYOLG TOL PPENTIOV GTO KAMAKL NG

de&apevns, Omwg gaivetat oty ewkova 4.11, de&ua.

Xopni®ote TNV KAMPOKO KEQOUANS QPEATION TAV® 06 TOV VM COMIVAE €16000V0 a&pa Kot
TOmoBETNOTE TNV TAMPOS OTO KOTOTOTO ONUEID TNG KOWOTNTOC 6TO KOMAKL NG OeEOUEVNG
(Ewova 4.13 apotepd). O coMjvag tov  HETPNTN OTNV KAIHOKO KEQPAANG TOL @PEATIOL
eykabictoton endved otnv Kevipkn "mTAquvn" tov kamokiov g de&opevng. To onpeio "yd."
oV Kopuen ¢ KAlpoakag Bo mpémer vo £yel TPOGOVOTOMGUO Tpog Ta emdve. H kAipaxa
KEPOANG Tov @peatiov eivar tomobetnuévn cwotd Otav 1 €vdeiEn "0" g KMpokag KePaAng
epeatiov eivar 5 yh. KAT® omd TNV KOPLEY TOL KATOKLOU TNG JeEAUEVIS, KOl TO KATMTOTO
onueio tov deiktn Vyovg tov Epeatiov evBuypappileton pe o onueio 5 Y. oty KApoxo

KePAANG Tov epeatiov (PA. Ewova 4.13 de&id).
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/Klipm Vyoug Qpeatiov
?

¥
"Yyoc gpeatiov

/.
7

Eucova 4.13. Zovdeon g kKApoK KEPUANS TOV PPENTION e TO KATAKL TG deEQMEVIS

Mpmon vepov

Ewcova 4.14 Tépuopo g 0eEAUEVS e VEPO YPNOILOTOLOVTUS TO
MTVGGOLEVO JOYEID VEPOD
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A@ob ovvapporoyndel o petpnig dtomepatotnTag Kot tomobenbel 6to Tpimodo, To pmopei va
yepioer vkola pe vepd. AQaIpEcTe T0 TOUN TANPOONG 6TO KOTAKL TNG deEapevng, ocite v
Ewova 4.14, kot mpocappdcte v ParPioa tng de€apevn €161 OGTE 1) €YKOT Vo Elvat TPog To
v, 1 oy Béomn 12 n dpa (Ewova 4.15). H ecwtepicn ko ) eEmtepikn| de€apevn eivan topa
oLVOENEVEG Kat £TOUESG Yo TNV TANpwon. PiEte 10 vepd péoa oty KOO TO 6TO TAVE KOTAKL
g de€apevne. ['a evkoAia, N cuvoprOY COAMVOV uTopel vo, cuvdedel Le T0 TAAGTIKO doyelo
TOV VEPOV, KOl 1| TECT OGKOVUEVN UE TO TOOL UTOPEL Vo ypnoomonBel yioo vo  avTANGEL TO
vepd OTOV UETPNTN domepatoTnTag, Onwg mapovstdletor omv Ewova 4.14. Evolloktikd,
UIKPA TOGE vEPOL PTopoHV va TPooTifevtal dtadoykd yia va, yepioet n oe€apevn. H koot ta
anotpénel 10 vepo va mtoidioet kot va yubel. Eivar onuavtikd va yepicer n deapevn péypt va
unyv vrapyel kapio agpo@uooiida oty omn mANpwons. Otav dwatibBevior povo meplopiopéveg
TOCOTNTES VEPOU Kot 1) de€apevn] dev Umopel va yepioel eviedms, akolovbnote T dadikacia 6To
Tuquo "Aevépyela pétpnong ue mepiopiouévy mapoyn vepov . A@ov yivelr m mAfpowon,
ENOVOTOMODETNOTE TANPMOE TO TAOUO TANPOONG OTNV 0N TANPMONG, GLYOUPELETAL OTL O
COAMVAG VEOTPEVIOL amd TV BOpa Kevoy eivarl SIMAMUEVOS Kol KAEIGTOG HE TO S0TLALIOL
otepéwons. Qg pétpo mpoeHAaEng, 10 vepd umopel va mpootebel oy TEPLOYN TG KOAOTNTOG

v va eEac@aiiotel 0Tt 0ev Ba vTapEet Kapio dtoppon.

Tomo0<Tnon Tov peTpnTI] SramepatTdTTOg

Amhd KeVTIPOTOTOOETHOTE TO TPIMOSO TAV® OO TNV TPLTO TOV QPEATIOV KOl YOUNADOTE 0pYd
TOV pETPNTN OomepatdTNTOS £TGL MOTE O GOANVAG LRTOSTNPIENG Vo pmel oty TpOTA TOL
QPEATION, TPOGEYOVTAG VO UNV pigete yoOpata omd TIG TAEVPES TOL PPEATION GTOV TLOUEVA TOV
(Ewova 4.15 apiotepd). H gvelé&io omn Pdon tov tpimodov emrpénet | yovio TV 10OV TOL
Tpimodov va pvBuileton yio va mpocapurootel pe v mopaiiayn otnv kiion tov ddpovg. To
TPIMOO0 YPNGIUOTOLEITAL YIO. VO VTOCTNPIEEL TOV UETPNTN OATEPATOTNTOS GE QPEATIH UEYPL

nepinov 38 exar. (15 ivioeg) oe Pabog.
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Ewcovo 4.15. Téopa g de&apevig pe vepo

[Ma yprion oe epedrtio fabvtepa and 38 exat. (15 ivtoeg), 0 SakTOAOG TOV TPITOdOV And UOVOG
TOL TOPEYEL TIG Asttovpyieg ¢ KevipotomoBEétnong kot tng otabepomoinong Tov HETPNTNH
dtamepatdTNTaS. AVOY®OGTE TOV OAKTUALO TOL TPimodov amd tnv B€om Tov ot Pdon tov petpn
Swmepoatdtnrag. OoAdKANPO TOV peTpNT OlamepatOTNTOS Hmopel £metta va avoymBel pokpild
and 1o Tpinodo. XapunAmoTte TOV HETPNTY| OOTEPATOTNTOS OPYE GTNV TPUTO TOL PPENTION £MC
o0tov M akpn g €660V TOL VepPoD va Kabicel otov TOuéva Tov @peatiov. T1dA, mpocoyn
mpémel va d0Bel 6To va PNV TEGOVY yOHaTO omd TIC TAELPES TOV PPEATIOV GTOV TLOUEVA TOV
opeatiov. MO o petpntig dwumepatdtroc £pbet oy BEon tov, Kevrpotomobetnote Kot
6T00EPOTOMOTE TO YAUNADVOVTOG TO OAKTUALO TOV TPIMOSOV UEGH GTNV KOPLEY TNG TPOTOS TOL
opeatiov. Acpaiiote T0 SAKTUALO TOV TPimodov pe pia otabepn mOnon péca 6to £6aPog, OTMG

eaivetar oty Ewova 4.15 de&id.

2100 00Ta0N YOUOTE, TO OUOYAAKO ) 1| YOVOPOEIONG AUUOC UTopEl va ypnotpomombel yio va
EMYOUATOGEL YOPp® omd NV GKpn tov petpnt dwmepatdtntoc oty Kopuven g Ldvng
pétpnong. Katd tepiddovg pmopel va eivan amapaitnro va debet pe toavia o coljvag e£6d0v tov
vePOU LE TO COANVA VTOGTNPIENG Yo Vo unv @UYEL | dikpr amd TO LAIKO NG enyyopdtoong dtav
0 petpntg dwmepatdtnTog apapeitoar and to epedtio. Emiong npénet va 600el mpocoyn dote

VO [NV TEGOLV YDOUOTO HEGO GTO PPEATLO.
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IMa 11g Babiég yemtpnoelg 6mov 10 PApog TG GTHANG TOV VEPOL/GLVOPHOYNG TS OeEOUEVIG
umopet avaykdoel v dxpn g €£660v Tov vepoL va "Pubictel” péca 610 dOMOTIGUEVO YDA,
ouvioTatal vo ypnotponoteital to fabpo poc, Heavy-Duty Guelph Stand, yio va otmpiéet v
GTIAT TOV VEPOL HE AOPAAELD GTO VYOS TOV KATMTATOL onueiov Tov epeatiov (BA. ToV KatdAoyo
eEaptudrov). EEacpariote 0Tt emapkng mocOTNTO vEPOL gival dabéoiun Yo vo eKTEAEGEL TOV
aplOUd TOV HETPNOEMV MOV OMOITOVVTIOL Y10 OIKT 0OG GLYKEKPLUEVT Epevva Topén. APOTOVL O
HeTPNTNG OlamepatodTTOG £XEL GVVAPLOAOYNDET, Yepioel, kat TomoBetnBel oV £T01UN TPVTTOL TOV

Qpeatiov, 1 akOAoLON dadtkacio TPEmeL va akohAovONOel Yoo TNV S1EVEPYELD TOV LETPNCEDV.
Awevépyera péTpnong

ELEyETe O0T1 KO 01 300 deEapevég ouvosovtatl. Ot deEapevég GLVOLOVTOL OTAV 1) EYKOTY| EMAVE®

otV PorPida Tov de€apevav delyvel TPOg To EMAVE.

ELéyEre OTL 0 dgikTng Vyouvg TOUL @PeaTiov Kol 1) KAPOKO KEPUANG TOV @PEaTiov
Bpiokovror KAT® £vavtl TG KOPLENG TOL KOmaKloL TG deEapevig. Avtd meptypdeetol 610

Tunpa "Xovappoyn tov Metpnt dwamepatdtnTog .

To nopa TMpmong wpénel vo Kabicel KoAd Evavtl Tov TORATOg TS degapevis (PA. v

Ewova 4.16).

O coMvag KeEVOD TTPETEL VO EIvAL KAELGTOVG PE TOV d0KTOAO otepimong (PA. v Ewodva

4.16). ﬂ

BoaABida Asixtng
EMTAVE; KAT®:
] i
J H | % &
M r — r = ]
IIopa ZToinvag kevob
ctnv B€con Tovu: CTEPE®UEVOS:

Ewova 4.16. EAéyEte mpocekTikd ovtd o, onpeio mpv omd kdbe
péTpnon



Atdrypappo pong entioyng pedddov tov petpny dwamepatotntag Guelph

Tovictdpevn deapeviy?

Yynhi TuvBVaoHGC 560 SeLapevioy
Zovictodpevn pébodog!
Eowtepkr deiapeviy
MéfoSog 560 Kepadidv Awomeparomra ydpatog
ZuvBvacpog 590 Sekapeviv
Tlepioc6tepn (EmOTHOVIKES EQOPUOYES) X(l}ll] }“’] Ecotepixr Sefopeviy
Evapln Axpifein
Avyétepn (Epappoyés epappocpévc pmyavikiic) Y\|!T]XT'] SOvBaopOC 560 SeLapeviy
Ecotepixr eZapeviy
MéBobog piag xeakiig Awmepatémra yOpaTog
ZuvBvacpog Vo SeLapevav
Xopmi Ecotepuc decapev

H Swdwoaocio e pnebddov povod Poprtiov Ilicong eivar amiodotepn, aAld umopel va givon
Myotepo axpifng amd ™ ddikacioc 0Vo Kepaiwv. Eva micovéktnua g dadikaciog g
pneBooov povov @optiov Ilicong , eviovrtolg, eivar 411 Ba ddoel mdvta Eva Betikd arotédecpa. H
ddwasio g pebooov povov Doprtiov Ilieong eivar yuo 11§ QOPUOYES OOV 1) OOTOTIGUEVN
VOPOLAKT aymylpnotta, K, sivar avaykn va givatl yvoot| povo HEca 6e Evav Tapayovio Tov 2
N Mydtepo. [a moAAEG eQapPUOYEG TG EPAPUOCUEVIG UNYXOVIKNG, 0vTO TO £minedo axpifelog
elvar mbavog wavomomrtikd. H odwdikacia g peBodoov durhov Popriov Ilieong  elvon
TPOGAVOUTOAIGUEVT] TTPOG TNV £PELVA KOl TPOTILATOL OTOV amorteital Eva mo VYNAO emimedo
akpifelag. H mpocéyyion g pebddov durhov Doptiov Ilicong mapéyet emiong ototyeia yia dvo

OVOAVOELS P0G KEPOANG KOl TO ATOTEAEGLLOTA LTTOPOVYV VO VTTOAOYIGTOVY KOTA LEGO OPO.

Bdon g a&ordynong g meproyng pumopel vo emiéEete gite Ko T1Ic 0VO de&apevég gite v
eowteptkn deCapevr]. Eqv etvar dvokoro va a&loroynbetl, emréEte 10T€ TOV GLVOLAGUO TOV GVO
de&apevav (BarPida endvo). Tapatnpnote 10 puOUd ™ TTOong TS oTABUNG TOV VEPOL GTN

de&apevn). Edv elvan mhpa modd apyds yuo va dtakpivete 0koAa TV TTMOOT 610 €MINESO PETAED
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TOV Jd0YIKOV UETPNGE®Y, cLVIO®G éva dtaotnpa 2 Aemtdv, yopiote 10te TV PaiPidoa g
de&opevng €tol MOTE M €YKOT Vo Ogtyvel Katw oty Béon 6 n opa. To vepd Ba droyetevbet
énerta uOvo amd TV UIKPNS SOUETPOV €0MTEPIKN de&opev Tov Bo 0O YNoEL GE UL TOAD

HEYOADTEPT TTTOGT 6T 6TAOUN TOL VEPOU HETAED TOV LETPTCEMV.

H emeypévn pnéboodog eivar Paciouévn oto embountd enimedo axpifeloc kot to €mimedo ™G
€00POAOYIKTG SLOTEPATOTNTOG.

Amo@aciote oyeTiIKG pe To £dv mpokewrar vo ypnoipomomOel dwdkacia pag 1 6Vo
poptiov micong H dwdwacio e pebodov povov doptiov Ilicong eivar amhovotepr, aArd
umopet va glvanr Aydtepo axpifng and v oadikacio e pebodov dumhod doptiov Ilicong
‘Eva mheovéktnua g dwdwaciog pebodov povov doptiov Ilieong , eviovrtolg, eivon 6t Ba
dmoet mavta £va Betikd amotédespo. H dadikacio g pebddov povov @optiov Ilieong eivan
Y0 TIG EQOPUOYES OOV M OATOTIGUEVN VOPAVAMKY ayoylotnta (Kg) sivar avaykn va givol
YVoOoT | Hovo péoa oe Evav mapayovia 2 | Ayotepo. o ToAAEG eQapLOYEG TG EQAPLOCUEVNG
UNYOVIKNG, owTO To eminmedo akpifelag eivar mboavmg kavomomtikd. H dadikacio e pnebddov
povov ®oprtiov Ilieong eivor mpoocavatoMopévn mpog v £psuva Kot TpoTidtor Otov
amorteitol Eva mo vynAo eninedo akpifelag. H mpocéyyion tg pnebddov dumhot Doptiov Iicong
TOPEYEL EMIONG TO GTOLXELN Y10 OVO OVOAVGELS POPTIMV TTECTG KL TO ATOTEAEGUOTO LLITOPOVV VL

VTOAOY1GTOVOV Katd HEGO OPO.

Amo@aociote €Gv 11 E6MTEPIKT de&apeV] 1] 0 GUVOVUGHOS TOV VO FEEAUEVAOV TPOKELTAL VA
ypnoyomom0ei. Ocvvdvacuds TV SEEAUEVAOV YPNOILOTOLEITAL GE YOO HETPLOG MG VYNANG
dwmepotdtTnrac. Xopoto mov toptalovy 6€ vty TV kotnyopia £xovv tumikd kdmolo PBadud
VONG, HEONG €MG YOVOPOEWONG OLOTOONG, Kol EAAYIOTN £€®G KOOOAOL TOUUEVIONOINGON 1
ovumokvoon. H eocwotepikr] defopevn) ypnotponoteitor pdvo yuo v gpyoacio oto YOUOTO
XOUNANG dtomepatoTnTaG. XOUPote mov Toptalovv o€ avTiv TNV Koatnyopio &ivor Tumikd
AETTOKOKKO, YOPIG dop, N €IVl GNUOVTIKA TGIUEVTIOMOMUEVA 1) GVUTVKVOUEVE. Edv givat
dvokoro va a&oroynBel, emiélre 10te TOV GLVOLOCUO TOV deapevay (BaiPida emdvom).
[Tapatnpnote 10 pLOUO ™ TTDONG TNG 6TAOUNG TOL VEPOD o1 deCapevr|. Eav givan mapa moAd
apydc yu vo dtakpivere edkoAa TNV TTOGN 610 €Mimedo HeETAC) TOV JO0YIKOV HETPNCE®V,
ocuvvnBwg éva dtdotnua 2 Aemtwv, yopilel T0te TV ParPida twv deEapevdv €101 OGTE 1) EYKOT

va delyvel Tpog o Katw oty Béon 6 n dpa. To vepd Ba doyetevbel 10Te LOVO OO TNV UIKPNGS
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SpETPOV ecmTEPIKT de&apev) 0 0moio Ba 0ONYNGEL 6€ o TOAD PEYAAVTEPT] TTMOOT GTN GTAOUN
ToL vepol petalld tov petpnocwv, ogite v Ewova 4.18. Tapakarodue onueidote 0Tt HOAG

emAeytel 1 Kat@AANAN de€apevn, unv aArlaéte ) ParPida de&opevav.

Zuvdvacpog 500 seLapevay Ecotepik eapevi povo

Ewovo 4.18. Enthoyn g e00TEPIKNG SEQUEVIAC 1] TOL CLUVIVOGHOV

TOV 300 deapEVOV.

Emitevén evog vyovg ke@aig Tov @peatiov ( Hy) Inueiwote 6t avtd givar 1 Lovn KeQon

OV OMOLTEITOL €AV 1) S1OSIKAGTIOL LLOG KEQOANG (PN CILOTOLEITAL.

Apyé avoy®ote ™V akpn ™S €160d0v aépa (Ewova 4.19 apiotepd), mavoviag tov Ave
0EPOCOANVA YO VO KOOIEPOGETE TO TPMOTO VYOG KEQOANG TOV QPEOTIOV. ZNUEDMOTE OTL M
AVOYMOT TOV EPOCOAVA TAPO TOAD YPIYOPO UTOPEL VO TPOKOAEGEL avaTapoyn Kot Stapmon
610 QpedTio Kol po mhovy emidpacn EOVCKAOUOTOS OV Ho UTOPOVCE VO TPOKOAEGEL TNV
TPOCMPIVY] VIEPYEIAIOT TOL QPEATION. AVOYOGTE TOV AEPOCOMVA £®G OTOL TO VYOG TOL
opeatiov, Hj, emtevybel dnwg vrodetkvieton amd v avayvoon g Yopniotepns dkpng tov
deikTn VYOVS TOL EPEATIOV EVOVTL TNG KATLAKOS KEQAANG TOV @peatiov (Eikova 4.19 de&1d). Zta
dtamepatd yopato eMAEETE TOV GLVOLOGHO TV de€apevmv kot Béote to H; petald tov 5 kot 10
eKOT.. ZT0 apyd dtomepatd yopato emAéEte v ecotepikn degapevn kol Béote to Hy peta&y

tov 10 éo¢ 25 ekat. avdioya pe v amoktnOeica T tov R.
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Ewcova 4.1ﬂvuwd)ors ™V GKpn TS 16000V AEPO TPAROVTOG
apYQ TOV GV 0EPOCMOANVA.

Kotaypayte ™) ota0un tov vepod otnv emieypévn oefapeviy 6mog dofaletal Evavit g

KMUOKOG TOV VTAPYEL ETAVED GTOV GOANVA TNG E6MTEPIKNG de&apevic. Ot kataypapEc mpémetl va
yivovtor ©€ TOKTIKA YPOViKA oJwaotiuote. Q¢ pwo wpotewvduevn dwdwkoocio, SoKipdote
dtotpate evog 1 600 Aemtdv PETAED TV KoTaypap®v. Otav epeuvaviot Ta apyd dSlmepatd
XOUATO, KOTOUGTAGELS LTOPOVY VO TPOKVWYOLV OOV 0 pLOUGS TG TTAOGNE TOV VEPOU gival OGO
apyOc OV Vol SLAGTNHO dVO AETTMOV UTOPEL VoL UnVv €ivol opKeTd HEYOAO Y10l VO OVIYVEVGEL 1L
LETPNOIUN OAAQYYT] OTN GTAOUN TOL VEPOL GTNV OeCapevn. L& aVTEG TIC TEPUTMOELS, £VOL TLO
peydao ypovikd dtdotnua givor mo KatdAAnAo. AvENGTE T0 YPOVIKO S1AGTNHA OTTMOG omonTeiTal
vy ) pétpnon tov pubpov g TTOGNG TOL vePoL o1 degapevn, lowg daotiuata tev 15
AEMTAOV, 1] TEPIGGOTEPO. AQP' ETEPOV, GE KATAGTAGEIS OOV 0 PLOUOG TNG TTMOONG TOV VEPOU Elvar
TOAD YPNYOPOG, OTMMG OTO. QUUMOIN YOMOTO, &va Ypovikd Oldotnuo 1000 pikpd Omwg 15
devtepdienta pmopel va etvar mo KotdAAnAo. Ziyovpevteite 0Tt 0 VITOAOYIoUOG Yoo To R elvan
BaGIGUEVOC GTO TPAYLATIKO YPOVIKO SIACTNUO TOV EMAEYETAL XTO Papld ydpato apyilov, 6ov
N VIPALAMKN ay@YWOTNTA £ivor TOAD YounAn, o petpntg dwumepatdtnrog pmopel vo agedel
otV 0éom 1oL Yo pio LOKPA XPOVIKT TEPTOJ0 VM AALOL 6TOYOL ekTeAOVVTOL Kdtmd and avtég
TIG OLVONKEC, TEPLOOIKEG HETPNOELG UTOpoLV va Yivouv oe Poiikd draotiuata péxpt o puOudg

™G nTMong va eBacetl og o Tipn| otabfepng katdotaong (PA. to enduevo Prua).

KaOopiote Tov "pvOuod octabepig katdoTaons s atoong". ['a kdbe pétpnon, vmoroyiote
Tov puOpd ¢ mrwong tov vepov. H dapopd tov petpriicemv o dadoyikd dlucthpota,
SlupovUEVT) HE TO YPOVIKO dtdotnua, eivarl ion pe tov puBud mrtdong tov vepov, R, ot

de&opevn.
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[Mapadeilypatog yaptv, oe xpovo 0 Aemtd, vrobétovpe OTL TO €mMimedo TOL VEPOV GTN deEAUEVN
elvar ota 5,9 exat. dnwg dwPdlovpe oty KiMpake g de€apevig. Metd and v wépodo Tov
TPAOTOL YPOVIKOV SLOGTNIATOG, O XPOVOG = 2 AEMTd, TO EMIMEDO TOL VEPOU gival ota 6,5 exart.. O
puOudc Ttwong, R, Tov vepob ot de€apevn, vroroyiletor og 1 oAhayn 610 eninedo Tov vepPo,
0€ EKOTOGTOUETPA, OLOMPOVUEV] HE TO YPOVIKO Oldotnua Yoo TNV oAlayn, Kepolouevo og

devtepoienta. O VITOAOYIGUOG TOPOVCIALETOL TOPAKATM:

R = (6.5cm — 59cm) / (2min) = .005 cm/sec

Yvveyiote va mapakorovbeite Tov puOud mTdong tov vepol otn degapevn £mg 6tov 0 pLOUAS
TTOONG Vo UV oAAalel onuoavtikd o€ tpior dtadoyikd ypovikd otaoctnuoto. Avtdg o puOudg
kaAeiton Rj, kot kaBopiletor g o "pubuodg otabepnc koTdoTaong TG TTOONG" TOL VEPOD OTN
de&apevn oto Hy Ze avmy ™ @don 1o yopo eivar dtomotiopévo pe vepd kat €vag PBoABog
Kopeopov &xel emtevyBel (PA. o "Illpoetoiuaoio yio ypnon "yl TEPIGGOTEPES AEMTOUEPELES).
2100 TOAD 0pya SlomePOTd YOUATO, N LETPNOT OVTOV TOV TOAD apydV pLuOUGV poNg Hmopel va
unv elvar akpiPng kot OlaopeTikég dadkacieg pmopel vo mpémel var ypnotpomombovv (PA.

Elrick and Reynolds, 2003).

Inueioon: Xe mepintoon mov ypnoidomoleite v pEHodo dumhov @optiov mieong, pnv
MEWPAEETE TOV LETPNTY] SOMEPATOTNTOC HE KOVEVOY TPOTO 0POV OAOKANP®OOVV Ol LETPNGELS

EKPONG KO TPOYDPNOETE OUEGMG OTO ETOUEVO PTLLOL.

Zavoyepiote ™V eomTEPIKN oefapeviy €av givar amapaitnTo. Znueldote OTL GUVEYEIS
petTpnoelg amotovvrol Ko dgv Eavayepiloope v degapevi) avty ™ @opd. Mrmopel va givon
duvaTod Katd T ¥PNOLOTOINGN TG LIKPNS OeEAUEVIG VAL EQVaYELIGEL LEPIKMG 1) IKPT de€apievn
Le vepo amd TN HeyaAn deEapevi Kotd ) diapkela g petactpoeng and to Hy oto Hy. INupiote
pepkadg ™ Parfioa e deapevine. Avtn ovvdéet Tic 6vo deapeveg kot Eavayspilet apyd v
pikpn de€apevny v 1010 oTypn mov 0 aepocmANvVeS avoymvetal and to H1 oto H2. Avtd
petovel v mbavotnro vo Eepeiver n pukpn oegapevn amd vepd kaTd TN OdpKeEl TOV
petpnoemv Hy kot amotpénetl emiong v vrepyeidion tov epeatiov oto Hy. Ivpiote m PBarPida

otV TponyovUEVN BEoT TG OTAV TO VEPO EPYETAL GTO 1010 EMIMESO Kot 6TIC dV0 deEaUEVEC.
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KoOwepoote 10 dg0TtEpo DYog kePaig Tov @peatiov (Hy) edv 1 dadikacio dV0 KEPUADY
XPNOWOTOEITAL, AVOYDOVOVTAS apyd TOV aepoc®mAnva £mg 6tov 10 Vyog Tov epeatiov H, va
kabepwbel, Ommg vrodekvieTon dafalovtag TG YOUNAOTEPNG AKPNG TOL OEIKT VWYOLS TOL
epeatiov évavtt g KApakog ke@aAng tov epeatiov (PA. v Ewova 4.20). Xta dwmepotd
xopato dtatnpeiote Tov cuvdvacud Tov 000 deauevov kol avénote to Hy petadd tov 10 €mg
20 exat., avaroyo pe v amoktnOeica Tyun tov R. Xta apyd damepatd ydpota SloTnpnoTe TV
eowteptkn oegapevn ko avénote 10 Hy peta&y tov 20 émg 25 ekat., moAl avaAoyo LE TNV

anoktnOeica Ty tov R. X11¢ meprocodtepeg mepumtdoelc 0éote Hy > 2H;.

5cm E0G 10cm

Ewova 4.20 H 0€om tov deiictn Dyovg Tov ¢peatiov Evavtt e KAMHoKOG KEQUANG
0V QpeATion

Koataypayte ™ 6160un tov vepov otnv emieypévn oegapeviy dmwg dafaletar Evavit g
KMUOKOG TTOV VTAPYEL ETAVED GTOV GOANVO TN ECMTEPIKNG OEEAUEVIC OTMG TOV KAVATE KO LLE

TO H1.

Ka0Bopiote tov "poOpé otabepiig katdotaong g ntoong" onwg kavate kot yuou to Hy. O

pvOudS porg otabepng Katdotaons oto Hr kadeitot Ro.

210 TEPLGGATEPAL PLGIKA OKOPEGTO YMUATO UTOPovLE Vo vroBécovpe 6Tt To givan i6o pe 10 a.
Enopévmg eav Aapfavoviot dkvpeg (apvnTikég) Tipég tov afeite to Ky eite 1o @y, Ba sivon emiong
apynTikd oty Tun) N étav AapPdvovtarl TréS Tov o mov Ppiockoviar £E@ amd TNV PEOAMOTIKY

iMpaka tov 0,01 < o < 0,5 ekat.”, tote 1 avévon g nedddov povod eoptiov micong mpénet
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va eQaplrootel o€ ke pio amd TG 00V0 KEPAAES KOt Ol TPOKVTTOVGES TIUES Yo T0 Ky kot 10 Dy

VO VTTOAOYIGTOVV K0T LEGO OpO.

H poxpookomkn tpryoetdng mapdpetpog ukovs, a* avimpoownedel 10 Adyo g Papdtntog
TPOG TIG TPLYOELOEIS OLVALELS KATA TN ddpKeLa TG dmbnong 1 ¢ amootpdyyiong. Ot peydieg
TEG Tov a* delyvouv Ty Kuplapyio g PapdnTag Evavtt TG TPLYOEWNS O10TNTOS TOV VYPOV ,
7O OTO10 EUPAVICETO TPAOTIOTA GTA YOVOPOELOOVS VONG /KO 1010TEPO SOUNUEVO TTOPDOT UEGAL.
To pkpd a* a@' etépov, delyvel TV Kuplapyion TNG TPLYOEIONG WO10TNTOS TOV VYPDOV EVOVTL TNG
Bapvmntog, To omoio eREavIifETOl TPOTIOTO GTO AETTNG VENG /KoL UN SOUNUEVA TTOPMOT LEGOA.
Av kat, 10 K¢ kot 10 Oy, pmopotv Egymptotd va kopavBodv oe mollég 1aéelc peyéboug oe Eva

, . . , . , -1 -1
TOPMIEG PECO, TO a* yevikd mowiAdel katd wepimov 0,01 exat.” €wg 0,5 exart.” .

4.3 YIIOAOT'TEMOI KAI EGAPMOTI'EX

Ynohloyiopoi pe (pfon TV L0NIGTIKOV @OAA®V Tov Excel mov vadpyovv otov perpnti

owmepatotnros Guelph

Ot vmohoywopol Tov petpnty oamepatotntag Guelph pmopodv va ektehesBovv  ehkoAm
YPNOLOTOIDOVTIOS TO AOYLOTIKO GUALO "Ymoloyiotis tov petpnt dwmepatdtrag Guelph ". To

apyeto pmopet va petapoptmbel and tov 1etoym®po ¢ Soilmoisture.

[Topaxorodpe onueudote OTL OAo Ta TPAoIvOL KEAWL elvanl Yo TIC THES €60YMYNG Kol TO
amoteAécpato  mapovosialovior  ota  Kitpwva  KeAd..Emiong OAec ot koptéheg eivan
"mpootatevpévec”. Emopuévag dev elvatl duvatd va aAloytel T0 TEPEYOUEVO TOV KEAMDV, LOVO T
TPAGIVOL KEAMO UTOPOVV Vo OAAGEOVV. XNV TEPIMTMOON TOV TPEMEL VO, TPOTOTOMGETE UL

KOpTEAQ, KATOPYNOTE TNV "Tpoctacia” Tov GUALOL TpdT (OEV GLGTHVETL).

[Tapaxorodpe onpedote emiong Ot 0 xePlopdg AdBovg 6 aVTO TO VTOAOYIGTIKO QUALO OEV
elval exktevig Kot givor guBovn cog vo. QPOVTIGETE LE TPOCOYN| VO EGUYAYETE OAEG TIG
amopaiTNTeG TANPOPOPIEC OMOTA. ALNPOPETIKA UTOPEITE VO TAPETE OVOKPPN ATOTEAEGULOTA

XOPIg TPOEWOTOINGN.

To apyelo amoteieiton amd 6Vo Kaptéhec. H mpdn waptéha ovopdleton "Enpeidoeic” kot

amoteAeitol amd yevikég odmnyieg kol onuewwoets. [Hapaxaiovpe dwafdote avtv v KopTEAQ
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npoto. H emdpevn koptéra givor ) "I'piyopot vroroyiouoi tov GP". Avtd 1o gUALO dEdOUEVDV
mopEYEL Evav Ypyopo kot foAtkd tpdmo vmoroyiopov g Tyung Tov K kot tov Avvapukot Pong
Mntpov. Avtd to @OALO dedopévav dtupeitar o Téooepls Eexmplotég meployéc. H mpd
meployn ovopdletar "MéBodoc Movou goptiov mieong (1)".Exteiel vmoloyiopotg pe ypnomn g
"uefddov povov @optiov mieong ". ZVUTANP®OTE TO TPACIVO KEMA HE TOVG KOTAAANAOLG

ap1Buovg Kot T amoteAéopato Bo ELPOVIGTOVY 6T KITpva KEAMA 6TO YOUNAOTEPO UEPOC TNG

TEPLOYNG:

Aweropu meprogn] g deapeviis o2 cm?
(21wdyere “35.22” yua ovvdvopo delapevov ka “2.16™na my eoarepua) delapeviy):

Ewdyere Yyog Kegalrc vepov ("H” oe cm):
Ewdyere myv Axrtiva l'eorpnone ("a” czem): | 3

Ewdyere mv xomnyopia veic-dopig Tov 2dagovs (wodyere évay amd Tovg
napaxkdro apdpode): - 3

1. Zopmukvopéve, yopis Sop, apythd@dn 1| oyioTddn viwd omog To xehdpperc
Kot TEPIHETpOL YMPOV vYELovoLC Tagrc, Auveia 1) Bekdooa ijpara, A
2. Xopara mov eivat kot AexTiG vis (apyihdin 1 oyotddn) kat pn Sopnpéve,
pmoped emion; va copmeptin@Body Aemtol dupot.
3. Ta meprocoTepa Sopmpéva youate axo apyilovg péypt mindes copmepthapfavet
ex{crlg g un §ompévsg uéoeg xm'ka'uég aupovns. H xamyopia mov efvat mokd
UG EQUPHOOLIT Y10 TA YEDPYIKE YOUOTY. g 3
4. Xovbpoerdeis ot yuhkddetg dupor, propei emiong va copmeptiafer nepm
haitepa Sopnpéva yopuata pe peyahes vi/xot TohvdpBuss poYRES, TO HAKPOROPOVS, K.AT.

Trabepéc pubpog xardotaong m akhapiig g otaBung Tov vepod ('R” o cov/min): | 0.4500

C= 0.80315
Q= 0.0054

= 09.82E-06 cm/sec
5.89E-04 c¢m/min
9.82E-08 m/sec
2.32E-04 inch/min
3.87E-06 inch/sec

O, = 8.18E05 cm®/min
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To mpdto KEM e100ymyNG (Tpdotvo keAl) kabopilel T datopn ¢ deapevne. Eweayete "35,22"
edv €xete ypnolpwonomostl tov cuvdvacpd tov deCapevav. Edv €yete ypnopomomost v
eomTePIKN oe€apevn, ewcdyete "2,16". Ilapakarodue onueidote 41t ot apduoi eivarl Katd pécov
Opo ko1 M mpaypotikny owatoun kabevog petpnty owamepatotntag Guelph pmopel va eivan
EMQPDOG SOPOPETIKN. XyedOV 0 OAES TIC EPAPUOYEG avTOl 01 pHéGol Opot emapkovv. Eivan emiong
dvvatd va kobopiotel 1 Oatoun TG defopevig Yo kGBe Eva HEHOVOUEVO  LETPNTN
dwumepatotnrag Guelph. e mepiocodtepeg mAnpoopieg mopoakarodpe Ogite T0 TUUQ

"

"Aladikasio Yo Tov KaBopiopo tov otafepmdv Tov KeEMV...." .

To debtepo KeM el6aymyng eivatl 1 oTabepd VYOVS TS KEQOAANG TOV VEPOL GTOV TLOUEVA TOV
opeatiov og cm. To tpito kel elcaywyng eivar n axtiva (Ot  ddueTpog) Tov Ppeatiov o€ cm.
Ewcbyete v KatdAAnAn katnyopio y®Hatog 6to emopevo kel stoaymyng. [lpénet va eicaydyete
évav aképato aptBpd amd 10 "1" €wg 10 "4". IMopaKaAovue CNUEIDOOTE OTL TO TEPIGGOTEPQ
YEOPYIKAE yOUOTO EUTITTOVY 6TV Tpity Karnyopio. Edv oev eiote BEPatot yia TNy £d0poA0yIK
Katdtaén, ewoayete 1o "3". To 1ehevtaio KeM ewoaymyng €ivor 1 oAdayn g oTabUNg ™G
otafepnc KATAGTAONG TOV VEPOV. ALTI 1 TOPAUETPOS TPENEL VO LETPNOET XPNOLOTOIDVTOS TO

petpnt) owmepatotntag Guelph (deite to Tpupa "Awdikacio pétpnong").

AoV &yete eloayel O Ta amapoitnTa TEdi, 1 EGAPIKT VOPAVAKY AY®OYILOTNTO KOPECUOD KOt
TO OLUVOUIKO PONG TOV vePoL Ba avapepboldv ota avtiotoyo Kitpva keAld. Xdptv gukoiiog, N
Tiun ¢ K moapovoidletal oe 014popec LOVASES. ZNUEIOOTE OTL Ol TPOKVTTOVTIES aplBuol elvarn
ThvTo 6 EMOTNUOVIKY pHopen. H devtepn mepoy g kaptérag "I'pryopot vmoroyicpoi tov
GP" xoieitan " MéBodog Movov goptiov mieong (2)". Xnv nepintmon mov ypNeIUonolEite TV
pnéBoodo pétpnong " Amhot @optiov micong ", Oa pmopEceTe vo KAVETE TOVSG VITOAOYIGHOVS TOL
aQOPOVY TNV JeVTEPO POPTIO TTiEONG GE ALTNV TNV TTEPLOYN]. AV 1 TTEPLOYN v amoAVT®G 1010
pe v " MébBodo Movov @optiov mieong (1)", ektd¢ amd TO0 OTL TMPEMEL VO EICAYETE TIG
TANPOPOPIES OV elval OYETIKEG e TNV 0evTEPO POopTio Tieong €dm. Ta pova media mov eivan
dwpopetikd and v Mébodo Movolh goptiov mieong (1) eivan 10 "Yyog Ilieong kot o PvBudg

Pon¢ Xtabeprig Katdotaong.
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Awaropun} reproy g dzlapeviic o2 cm?

(awedyere “35.22" Yo covdvops delapevov kot “2.16™a v ecotepua delapeviy):
Ewayere Yyog Kegalijc vepot ("H” e cm):

Ewdyere v Axrtiva l'eotpnone ("a” oe cm):

Erwayere Ty kamyopic vnc-dopmig Tov eddgovg (zwuym évay and Tovg

MOPAKATE aprBpovs): “

13 Zu;ummpevu, xcop\g Sop, apytlm&q 1 CI0TMON VAKE OTOG To KehDppaTe
Kot TEPIUETPOL YHPwV vyEtovoun Tagric, Ayvaia 1} Buldoca Wijnara, A
2. Xpara mov efvar kot AexTijg voric (apythddn 1 oyiotddn) xat pn Sopnpéva,
Wopei emioTC va cuuneptineBoby Aentot Gupor.
3. Ta neproodtepa Sopmpéva yduata ard apyilovg péypt mAddes copneptiapfavet
ERIoTG TG W) Sopmuéves péoeg xat Aentég Gupovg. H xamyopia mov eivat wokb
OUYVa EPUPUOTIY Y10 TO YEPYIKG JDHaTO.
4. Xovipoerdeis xon yahkdSdeig Gupot, uropei emiong v cuprepthafer pepa
1biaitepa Sopnpéva yduata pe peydhec 1j/kat TolvapiBues poypEC, Ta HAKPOROPOVS, KA.

: 0.04 C= 1.95202
CO.01 1.79626 Q= 0.10471

~0.12 2.03675 Ki = 338605 cm/sec
C0.36 2.03675 2.00E-03 cm/min
C 195202 3.34E-07 m/ses
R 0252 7.88E-04 inch/min
Q 0.10471 1.31E-05 inch/sec

O, = B.34E-04 cm’/min
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O péoog 6pog TV dVo amoterecudtov mapovsidlovial otny mepoyn "Mécsoc Opog". Avtd ta

anoteAéopata stvan Waitepa yprioa 6tav n Ty tov K etvat apvnruch.

Otav ypnoonoteite v meproyn "Mécog Opog", mapaxarovpe AdPete vmoyn 6t 10 "Yyog
mieong kat o PvBuog Pong otabepng Katdotaong g "ueboddov povod @optiov mieong (2)"
mpémel va givol mavto peyoidtepa amd to Yyog mieong kot tov PuBud Porg Ztabepng
Koatdotaong g mepoyns " Mébodog Movov goptiov mieong (1)". Atpopetikd to amoTeAEGHLOTA

dev elvat £ykvpa.

Méaog Opog

K, = 191E-02 cm/min
3.19E-04 cm/fsec
¥ 7.54E-03 inch/min
1.26E-04 nch/sec

&,, = 160E-01 (cm'/min)

H televtaia meproyn eivar n "MéBodog Ammhot ®@optiov Ilicong". Oha ta media elcaywyng etvan
TopOHOe HE TOL TPONYOUHEVA TEDIO EKTOC OO TO OTL £0® LVIAPYOLY dVO PopTtia mieong kot 6VO

PvOpoi Xtabepnrig Katdotaong (éva yio tnv TpdTo @opTio mieong Kot Eva yio 10 dEVTEPO).

Edv Aappdvovrar axvpec (apvnrtikéc) tipég tov a (gite 10 Kg gite 10 @y Bo sivon emiong
apynTikd otnv i) N 6ty Aappdvovtol TipéS Tov a mov Ppiokoviat £E® and TNV PEOMOTIKY
Mpako Tov 0,01< o < 0,5 cm™, 16t 1 MéBodog povod doptiov TTicong mpémel va eQoppooTel
o€ Kabe Eva amd ta OVO POpTia TiEONS KOt 01 TPOKVTTOVOES TIUES Y1 TO K kit To P, k0Td HECO

opo (ypnopomomote v T Tov K ot meploym "Mécsog Opog" ).
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MEOo0S oS Awurines Kespaing

AraTopuxn TEpLoyxR THS SsZapsviic o= cm?
(srwoayers “35.22” yia covsLoN6 Ssfapsvey kat “2.167via THY soomTEpikn Ssfapsvi:

Ewsaysrs To Ywos s npons Kepaiis vepos ("H1™ o= cm):
Ewaysrs To Ywog tns ssbrepnc Ke@ainc vepod (CH2” o= cm):

Ewaysre TV Axtiva FeGrpnonc CCa” o= cm):

Eilcaysts THY KaTNYOPia VENS-SOMIS TOD E5E@OVS (SIGEYETE EVav aré TOvS
TapaxaTe aprOpovo):

1. Tvpmvcveousva, xopic oopﬂ apyidsn 7 oxoTdsn \)Xlk.d Smeme Ta KeADupaTe
o Taenc. 2air N Bcc WhApaTa. st
Xopata wov St woem AeRThe DOTic (opyridsn 1 o-x-o—zm.sn) o pm Sopmpéve.
HIOPEL EMICTIC Va CUPTEPTANPOOVY AERTOL GULLOL.

,'“

w

cuxva. SPAPUOTIAN Y10 T& YS@PYIRG XDUATO.
4. Py Gupot. emions va Svumepiapet pEpKG

a*=
o=

StaBepéc pLOUSS KATAGTACTIS TNS CARGYAS TNS STEAOUNS Tov vepod ("R1™ s cm/min):
TrafepSc pLOUSS KATEAGTASTIS TN CARaYNC TS STEOUNG Tov vepod ("R2" oe cm/min):

Q, =
Q, =
Cai=

<>

G, =
G, =
G =

Ga =

YsartoamoppopnTucéTnTa

. Ta nep1ocotepa SOPNUEVE XOHATE Gd apPYilovs HExpt INAGSes cvpeprianBéver
emionc Tic pn Sopmuévec pEcsc kot AswTEc aupovs. H xatnyopia wov sival woid

uSu:urapu SopnuEVa XEUaTE HE PEYGASS /KoL TOADGPIOUES POYHES. TO HEKPOTOPODC. . AT,

0.12
©0.0151

o.1500
©.2000

©.0054a
©0.0072
©0.803154
1.287543
©0.00516
©0.004136
©0.055692
©0.02414a8

1.92E-06
1.15E-04

cm”

cm/sec
cm/min

1.92E-08 m/sec

4.52E-05
7.54E-07

1.27E-04

0.4

©0.0080

inch/min
inch/sec

em > /min
cm S/Cm =
em? fem>

(cm min %)

XepovokTikoi vroroyispoi

KaOopiote 10 0* kou vworoyicte Tov mapayovra popens (C) yio kabe @optio mieon vepov
xpnoorolwvtag tov mivaka 2. O mapdyovtog Hopeng elval pio GuvEpTNOT TOV E5APOAOYIKOV
TUTOV, TOL VYOVG TOL vepoy 610 @peatio (H) kot e aktivag tov (a). v mepintwon mov
xpnowonoteite v péBodo Vo Poptiv mieone, npénel va vroioyicete Evav mapdyovta C yuo
KGO €va Vyog mieonc. INUEW®OTE OTL UmOpel vo TPEMEL VoL YPNGILOTOMGETE TO o* OTO

peALOVTIKA Prjpata Tov VToAoYIouoV. Mropeite mhvia va Kabopiote 10 a* ypNOIULOTOIOVTAG TOV

nivaka 2 Kot Bacilopevotl otny Kot yopio £6G¢QOVG.
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ITivaxoag 2. Ot TOTOL TOV VIOAOYIGUOV 7OV aPOPovY Tov Topdyovto Lopers (C). Omov H; givol 10 Tp®dTO VYOG
vepov (cm), H, givat o dg0TePo VYog vepol (cm), a ivor 1 axtiva peatiov (cm) Kot a* givatl 0 Tapdyoviog Tov
HIKPOGKOTIKOV TPLY0EB0VG INKOVGS TOV 0moPaciletot COLQ®VO e TV Kotnyopio veNg-00ung Tov ddpovs. o T
péBodo povov eoptiov mieong, povo to C) mpémet va VITOAOYIGTEL eV Yo TV péEB0do dmhov goptiov micong, ta C,
kot C, mpémet vo voloyloTodv (Zang et Al, 1998).

Katnyopio Yong-Aopng tov Eddgovg a* (ecm™) Mopdayovrac popoeng
Topmukveuéve, yopic dour, apylddn i oxiotddn | 0,01 H, 0.672
VAKE OTTmG TO KOADULULOTOL Kol TepipeTpol C, = / a

YDOPOV VYEIOVOIKNG TOPNC, Mpvaio 1] Ooddooio

2.081+0.121 HZ/
WAuoto, KA

2.074 + 0.093 "2/

Xovdpoetdeic kat yoAk®mdelc dupot, propei eniong | 0,36 0784

VoL GUUTEPIAGPEL pepikd  101aiTEPO SOUNUEVAL C
YOUOTO e HEYOLEG 1/Ko TOAVAPIOEG pOYUES, TO 1
HOKPOTOPOVG, K.AT.

Xbparto mov ivor Kot Aenthc veng (apylddn M 0,04 H, 0.688
GYIOTMOON) Kot U1 dopnpéva, umopet emiong va C. = / a
oupmeptAnEHovv Aemtol Gupot. 1 1.992 + 0. 091 H, /
0.688
Cz =
(1 992 + 0.091 "2/
Ta meplocOTEPA SOUNUEVO XDUOTO 0T OPYIAOLG 0,12
pEYPL TNA®OES GLUTEPIAOpPAVEL eMioNC T1G U C. =
dounpéveg péoeg kat Aentéc aupovg. H kotnyopia 1
OV &lvor TOAY GUYVE EQOPLOGLUT] Y10l TO.
YEOPYIKE XDLOTOL. 0784
H 2 /a
Cz =

2.074 + 0.093 "1/

0.784

sz

)
)
.
o)
)
)
)

2.074 + 0.093 "2/

[Mivakag 2

Ynohoyiote Tov mapayovra Q yw ka0 @optio micong ypnoponoidviag 10 otabepd pvOUO
nTOoNG TV vePoL (R) mov agopd kdbe €va @optio mieong vepov (tunpo "Awadikacio
pérpnong"). O tomog Tov Q mowkiAlel avaroyo pe ) péBodo pétpnong (Lovo 1N dumhd @optio
mieong) Kot Tov TOHTo TG SEEAUEVIG TTOV YPNOLUOTOEITOL 0TI LETPNOT (ECMTEPIKT) 1] GLVOVAGUOG
dvo doeCapevmv). O mivakag 3 mepiéyel Tovg THTOVS TOL Q Yo GAOVG TOVG THAVOVS GLVILAGHOVS

TV HeBOd®V KoL TOV TVTOV JeEAUEVOV.

Y7nohoyioTe T1] OWOTOTIGUEVY] VOPOVAIKY] AYOYUOTNTA YPNCLOTOIOVTOG TOVG TOTOVS GTOV

nivaka 3. TIdA, o tomog aArdlel avdioya pe ™ péBodo mov ypnowwonoteitonr (Lovo 1 Surhd
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QOpTio TiEoNC) KAl TOV TUTO NG 0eEOUEVIC OV YpPNOLoTToLEiTal 6T UETpnon (EcOTEPIKN N

oLVOLAGHOG 0V0 deCAUEVDV).

Iivoxoag 3. TOmot vroloyiopo oystkol pe ¢ HefodSoVg e KePOANS Kot 800 kepardv. Omov R sivar o pvOuoc
otafepng KOTAoTAGNG TG TTOGCNG TOL vepoly péca omv deapevn (cm/s), Ky eivar 1 €50Qikn S10moTIopéVN
vdpavAky oyoypdmTa (cm/s), @, eivar To duvapkd porg TG edagoroyiy pRtpoc (ecm’ / s), a* sivan
NUOKPOGKOTIKY TPLYOEWONG TOPAUETPOS UNKOVS (0o ToV Tivaka, 2), o elvor 1 axktiva Tov epeotiov (cm), H, givon n
TPMOTN KEPOAN TOV vEPODL mov Kabiepmveral 6to @pedtio (cm), H, givor 1 dedtepn KEPOAN TOL VEPOD TOL
kabiepdveToL 610 Ppedtio (cm) ko C givar o mapdyovtog popeng (amd tov mivoka 2).

Mé0oSoc povod goptiov 01=Rx3522 Kg= C1xQ
Tieong, : 2nH%+na2C1+2n(%)
Yuvovaopdg deEopevmv dm= -~ L1%Qy
M£&00Sog povod @optiov 0,=R x2.16 (2 +ma’Cy)am+2miy
migong,
Eocwtepukn oe€apevn
Mé00d0g S1mhov poptiov 01=Rx3522 G= HaCy
nigong n(2H Hy(Hy—Hq)+a2(H,C;—H,yCq))
) ) Q2:R2X 35.22 HyCy
Zuvdvacpdg SeEapevov _ Gy (L Hy(,—Hy) +a2(H1Co—FpCD)
Mé€B0d0g durhol poptiov O1=R x2.16
TEOTG, _ Kfs = G2Q2 - G1Q1
Q2 =R 2X 2.16
Ecwtepucm de€apevn Gae (2HZ+a%c;)c,y
3 2m(2H 1 Hy(Hy—Hq)+a?(H1C,—HC1))
Gi= (2HZ2+a?Cy)C,
4 2n(2H Hy(Hy—H1)+a2(H1Ca—HaCy))
@m = G3Q1 - G4Q2
[Twaxog 3

Ynohoyiote TNV TOPAUETPO O

Onov a givar  KMon TG YPOUUNG Tov cvoyeTilel 10 uotkd AoydpBpo tov Kg (vdpavikn

ayoyom™Ta) e oto Q, To poptio mieong Tov vepos oto ydpa (cm™).

a = Kfs/d)m

210 TEPICCOTEPO PLGIKA AKOPESTA YOUOTO UTopovue vo. vmobécovpe dtL T0 a givan 6o pe To

o*. Emopévog edv Aappavovior akvpec (ot apyntikég) TéS tov a (gite 10 K eite 10 Om Oa
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elvat emiong apvnTikd otnv Tun) M 6tav Aapfavoviot Tieég Tov a mov Ppickovratl £m amd v
, ’ -1 ) e r , ’ ’

peoMotiky] kKAMpaka Tov 0,01 <a < 0,5 cm™, tote  Avdivon g nebddov povod optiov mieonc

TPEMEL VO, EPAPUOCTEL 68 KAOE Lo amd T1G 600 MECELS KAl 01 TPOKVTTOVGESG TIUES Yo Tor Ky kot

@, vroroyifovion katd pEco Opo.

Ynohoyiote GALES GYETIKEG TAPUANETPOVS:

AG = Gfs- 91

S=/2(46xPm)

5 , . . . , 33 .

Onov 0Og elvar n meplekTikKdTTO 6E KOPEGUEVO VvEPD TOL Y®HOTog (cm” cm™), 0; elvar 1
r ) r , 3 -3 ’

mEPLEKTIKOTNTO 0 mePParroviikd vepd 1oL YOHaTog (cm” cm”) kot S elvar M

VEATOATOPPOPNTIKOTITA TOV YMLToE (cm min 7).
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” i TmAfvag vaviov
Ave Tppa 5
2
g | Aoyrokidr otepéwang
£
a
g Toivag TpocPacng
= A
Kevrpua mhijpvy

Kl)pimg Yo po Ecotepikés coMjvag deéapeviig

Kéro Tppa

Ecatepikos colvag detapeviig

Baon) de&apeviig

= ToMVag vIooTPIEng

Khipoxa kepuhig gpeatiov
Avo aeposoijvag

Tolevén oepocmMivov

/— Tépa mhipaong

Asixg Yyovg ppeatiov

Zepdyron daxtordiod Buna-N “0”

| ———  Komaxa deapeviic
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N | Eéotepicds corivag detapeviis

Meocaiog aepocmhivag

Eéotepikoc colvag detopevi
g —————————

ToMjvog vrooTtiipiéng

Axpn sicayoys aépa

Podéhha mepropiopion aépa
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BoABida detapeviig

Meaaiog agposoMvag

Kate aepocmivag

Podéhha oppayiong e1aymyic afpa

- Axpn e€ayoyrig vepod



S.JIEIPAMATIKH ATAAIKAXIA

IMa 10 mepapatikd HEPog g mapovoag epyaciog Tpaypatorombnkay cuvolikd 36 emtdnov
LETPNOELS TNG VIPAVAMKNG AYOYHOTNTOG KOPESHOU pe To mepatopetpo Guelph o 21 onpeia og
BaBog 15-30-60 cm tov mepapatikov aypod oto yopo tov T.E.I AYTIKHX EAAAAAY 6mmg
eaiveTon otV eikdva 5.1

EIKONA 5.1 meipapatikog aypog e Ta Gnpegia TTou £yIvav ol JETPATEIG
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EIKONA 5.2 gtoypacio Tov opyavov

IV apyn ETOWAGOLE TO TEPATOUETPO GTO YMDPO TOV EPYACTNPIOV OTMC POIVETOL GTIC EIKOVES
52k 5.3

EIKONA 5.3 etoylacic Tov opyévou
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A@o¥ avoiymkav ot 1pdneg ota onueio(ewova 5.4)

Eucova 5.4 Inpeio 1
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tomofetnOnie 10 mEpaTOUETPO(EWKOVEG 5.5-5.6)

G o [ BB
{ . : : ”.

Ewova 5.6 Tomobétnomn mepatdpueTpov 610 onpeio 5
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Ko apyioape T petpnoeig(ewoveg 5.7-5.8)

Ewcdva 5.8 Awdikosio pétpnong oto onpeio 6
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Tig Tyég and tic petpnioelg ota onueia 2,3,6,7,8,9,10,11,12,13,14,17,20,21 dnwg gaivetor otnv
ewova 5.9

Ewodva 5.9 nepapoatikdc aypog ota 15cm

tomofenOnKav og 6V0 cLYKEVIPOTIKOVG Tivakeg(mivakeg 5.10-5.11)
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ZUVTETOYMEVES
o/a 2HMEIO | Hugpopunvia
X y B(ccxg:;g (cms:nin) R2 (cm/min)
1 2 3/11/2013 279544 4249143 15,20 0,04 0,70
2 3 3/11/2013 279538 4249160 15,40 0,24 0,98
3 6 3/11/2013 279529 4249211 15,80 0,10 0,20
4 7 9/11/2013 279526 4249230 15,20 0,06 0,02
5 8 8/11/2013 279510 4249232 15,60 0,06 0,08
6 9 8/11/2013 279507 4249215 15,70 0,04 0,04
7 10 8/11/2013 279513 4249204 15,10 0,06 0,08
8 11 8/11/2013 279518 4249183 15,67 0,08 0,22
9 12 4/11/2013 279522 4249166 14,35 0,10 0,34
10 13 4/11/2013 279527 4249147 16,00 0,52 1,06
11 14 4/11/2013 279532 4249129 14,80 0,18 1,20
12 17 9/11/2013 279507 4249160 15,20 0,08 0,04
13 20 9/11/2013 279499 4249214 15,90 0,06 0,10
14 21 9/11/2013 279498 4249230 15,70 0,02 0,00
[Tivakog 5.10 ZuykevipoTikog mivakos Yo to 15 cm
MéBodog pe ulanpr; (|\|;|OP|:iO; mieong (Single (pl\::g;ioéir;::&?:’?‘e
ala | ZHMEIO ead Method) Head Method)
Ksf (average) (cm/min) | Ksf (average) (cm/day) | Ksf (cm/min) | Ksf (cm/day)
1 2 7,68E-03 1,11E+01 9,42E-02 1,36E+02
2 3 1,36E-02 1,95E+01 9,70E-02 1,40E+02
3 6 3,55E-03 5,11E+00 1,01E-02 1,46E+01
4 7 2,59E-04 3,73E-01 ——— |
5 8 8,65E-04 1,25E+00 i D
6 9 4,42E-04 6,37E-01 e e
7 10 8,65E-04 125e+00 | —— |
8 11 2,30E-03 331E+00 | ——— | e
9 12 4,96E-03 7,15E+00 3,05E-02 4,39E+01
10 13 1,86E-02 2,69E+01 5,565E-02 7,99E+01
11 14 1,49E-02 2,14E+01 1,40E-01 2,02E+02
12 17 3,75E-04 540E-01 = | @———— |
13 20 1,07E-03 1546400 |  —— |
14 21 1,90E-05 274E-02 | — | —

[Tivakog 5.11 Zuykevipotikdg mivakog yio o 15 cm

Amo T0VGg TiVaKES TOPATNPOVUE OTL N peyolvTepn Tun 2,69E+01 cm/day eivatl oto onueio 13
Kot 1 pikpotepn tun 2,74E-0.2 oto onueio 21.Kat ot dvo avtéc Tipég givan pe ™ pnébodo pe pa
TIun eoptiov mieong evd pe 1N HEB0SO pE dVO TIWEG QOPTIOL THEONC 1 HEYOADTEPT TN
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2.02E+02 cm/day eivon 6to onpeio 14 ko n pikpdtepn 1.46E+01cm/day oto onpeio 6.1 avtd
To, onpeio Kataokevdoape Tig €ENG YPOPIKES TaPACTAGELS OTWS PaiveTOL TO KATW:

XHMEIO 2:

0,07 0
= - 10
£ 0,06 -
£
§ GBS BB Bl o
< 0,05 A §.
& 102 —&— PuUBPOC peTafoAng
8 & oté8ung (cm/min)
6 1
o 0,04 1 ‘E
% a0 B --B--2ta6pn defapevng
3 =4 (cm)
L 0,03 1 §
= 503
-9
&
2 0,02 A 60
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Ewova 5.12 mepapaticog aypds oto 30cm

tomofenOnkav oe 600 cvykevIpwTIKOVG Tivakeg(mivaxeg 5.13-5.14)

ZUVTETOYHEVEG
ala ZHMEIO | Huepopnvia
. R1 .
X y Bdabog (cm) (cm/min) R2 (cm/min)

1 1 1/11/2013 279548 | 4249126 30,20 0,10 1,22

2 4 2/11/2013 279535 | 4249178 30,60 0,06 2,50

3 5 1/11/2013 279532 | 4249198 30,06 1,08 0,34

4 7 31/10/2013 | 279529 | 4249232 31,20 0,02 0,52

5 15 5/6/2013 279518 | 4249123 30,06 0,04 0,06

6 16 7/6/2013 279514 | 4249140 30,02 0,04 0,06

7 17 6/6/2013 279509 | 4249157 30,00 0,40 0,40

8 18 4/10/2013 279507 | 4249174 30,30 0,04 0,14

9 19 15/10/2013 | 279501 | 4249197 30,70 0,14 0,22
10 20 18/10/2013 | 279499 | 4249211 30,40 0,04 0,02
11 21 6/6/2013 279496 | 4249224 31,60 0,12 0,16

[livaxag 5.13
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MéBodog pe pquan (&o?o: mieong (Single (pn:;(:i?)?;o:ir;:gu(oDT;ﬂﬁe
ala | SHMEIO ead Method) Head Method)
Ksf (average) (cm/min) | Ksf (average) (cm/day) | Ksf (cm/min) | Ksf (cm/day)

1 1 1,90E-02 2,74E+01 6,71E-02 9,66E+01

2 4 2,14E-03 3,08E+00 9,37E-03 1,35E+01

3 5 6,56E-03 9,45E+00

4 7 4,60E-04 6,63E-01 1,91E-03 2,75E+00

5 15 1,50E-04 2,16E-01 9,10E-05 1,31E-01

6 16 1,50E-04 2,16E-01 9,10E-05 1,31E-01

7 17 1,79E-02 2,58E+01 -1,11E-02 | -1,60E+01

8 18 3,09E-03 4 45E+00 5,13E-03 7,38E+00

9 19 7,32E-03 1,05E+01 1,10E-03 1,58E+00
10 20 1,53E-03 2,21E+00 -2,36E-03 | -3,40E+00
1 21 5,90E-03 8,50E+00 -8,40E-04 | -1,21E+00

ITivaxag 5.14

Ao tovg Tivakeg mapatnpovue 0tL 1 peyarvtepn T 6,71E-02 cm/day eivot oto onueio 1 kot
n pkpotepn Ty 9,10E-05 oto onueio 15,16. Kot o1 dvo avtég tTpuég etvan pe mn pébodo pe pa
T eoptiov mieong eved pe t péBodo pe dvo TWEG @optiov mieong M peyoADTEPT TN
9,66E+01 cm/day eivar 6to onueio 1 ko n pkpdtepn -1,60E+01cm/day oto onueio 17.1a avtd
To onpeio Kataokevdoape Tig €ENG YPOPIKES TaPACTAGELS OTWG PAiVETOL TTIO KATM:
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ZUVTETOYMEVEG
ala ZHMEIO | Hpepopnvia
X y B(zrenc;g R1 (cm/min) R2 (cm/min)
1 1 2/11/2013 279546 | 4249127 62,00 0,06 0,08
2 4 2/11/2013 279535 | 4249175 60,00 0,06 0,02
3 5 1/11/2013 | 279532 | 4249196 | 60,10 0,02 0,02
4 7 1/11/2013 279526 | 4249232 60,40 0,06 0,04
5 15 15/6/2013 279519 | 4249123 60,02 0,10 0,18
6 16 15/6/2013 | 279513 | 4249140 | 60,02 0,06 0,34
7 17 30/10/2013 | 279508 | 4249157 60,90 0,10 0,16
8 18 4/10/2013 279508 | 4249175 59,50 0,02 0,22
9 19 30/10/2013 | 279501 | 4249195 | 60,00 0,10 0,10
10 20 30/10/2013 | 279499 | 4249210 60,01 0,08 0,20
11 21 16/6/2013 | 279497 | 4249224 | 60,04 0,04 0,16
[Tivakog 5.16
MéBodog pe WHT'“Z (Icloi):o: micong (Single cpl\(:lzgi?)io:ir;lfgu(ngﬂsbie
ala | ZHMEIO ead Method) Head Method)
Ksf (average) (cm/min) | Ksf (average) (cm/day) | Ksf (cm/min) | Ksf (cm/day)
1 1 1,84E-04 2,64E-01 -2,61E-05 | -3,76E-02
2 4 1,35E-04 1,95E-01 -2,59E-04 | -3,73E-01
3 5 5,58E-05 8,04E-02 -3,46E-05 | -4,98E-02
4 7 1,51E-04 2,18E-01 -1,81E-04 | -2,61E-01
5 15 4,11E-04 5,92E-01 4,98E-04 7,17E-01
6 16 447E-03 6,44E+00
7 17 5,26E-03 7,58E+00 9,64E-04 1,39E+00
8 18 3,50E-03 5,03E+00 1,19E-02 1,72E+01
9 19 4,48E-03 6,46E+00 -2,18E-03 | -4,00E+00
10 20 5,15E-03 7,41E+00 5,26E-03 7,58E+00
11 21 3,35E-03 4 83E+00 6,37E-03 9,18E+00

Amo6 10V¢ TivaKeg TopaTNPoVUE OTL N peyolvtepn Ty 9,64E-04 cm/day eival 6to onueio 17
Kot 1 pkpotepn Tyun -3,46E-0,5 oto onueio 5.Kat ot dvo avtég Tpéc etvan pe ) péBodo pe pa
TIUn @optiov mieong evd pe TN HEB0SO pE dVO TIWEG QOPTIOL TiEONG M HEYOALTEPN TIUN
1,72E+01 cm/day eivar oto onueio 18 ko n pikpotepn -4E+00cm/day oto onueio 19.I'a avtd

[Tivakog 5.17

To onpeio Kataokevdoape Tig €ENG YPOPIKES TaPAcTAGELS O PaiveTol TO KATW:
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6. XYMIIEPAXMATA

Metd and v enelepyacio TOV OMOTEAECUAT®V TOV £YIVE LLE TNV EQAPLOYYT TOV TPOYPAULATOS
excel ¢ Microsoft cuumepaivovpe 0Tt 01 S10QPOPEG OV TOAPOVSIAGTNKAY TOCO UETAED TOV
onuelov, 6co kot kotd Pabog, ortoroyodviar amd  TO YEYOVOG OTL O GULYKEKPLUEVOG
TEPALATIKOS aypOs, Pploketan og avaktnuévn tepoyn and 1t 0diacoa (polder), mpdyua mov
emBefarddnke kot amd v vmapén KoyLModV péca ota detypata mov Aqednkav. H dadikacio
Kataokevng tov polder, givar avty TOL OVOLOGTIKAE TPOGHIOEL GTO GLYKEKPIUEVO £00(POS TOGO
HUEYAAO €0POC GTO VOPOVAIKA TOV YOPOKINPIOTIKA, OGS Kot eV VIMPEE LGIKN dtadikacio
£00POYEVEGNG, OAAG PlyM EDAPOVG LE GKOTO TNV TANPMOT] TOL KEVOD YMPOL.

Emiong ot tyéc g vopaviikng aymyipudmrog sivor pukpég otav €xovpe Ppoydmtmon v
TPONYOVUEVT £MC KoL TPEIC UEPEC TPV TNV UETPNOTN EVO TIG HEPES TOV KAAOKNIPLOD KOTA TIG
omoieg £ytvav PETPNOELS 1 VOPAVAIKT] ay@YLOTNTO £lYE VYNAEG TILES, YEYOVOG oV emPePondver
0Tl OTIC TEPWTAOCELS £O0PAOV HE AETT VO] ONAAON HE PEYEAO TOCOGTO OPYiAOL Kot TAVOG, Ol
LETPNOELS TPEMEL VO TTPOLYLLOTOTOLOVVTOL [E LEYOAN TPocoy OTav TO £30(pOC Elval KOPEGUEVO
puéypt 1o Pabog petprocems, kot va Aappdvovtal HETpa yior Ty amopuyn dnuovpyiog ETGTPOONS

OTO TOYMUATO TOV PPENTION HETPNONG, OTMS OVOPEPETAL KOL GTIS 00NYIEC XPNONG TOV OPYEVOL.
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