NMANEMIZTHMIO OEZ2AANIAZ
TMHMA ITEQIONIAZ Y TIKHZ
& ZQIKHZ MNMAPAIMQIMH~

AINMAQMATIKH EPTAZIA
ME GEMA

MPoadIoPIoPOC TNE LOPAUVAIKNG AYWYILOTNTAC KOPETHOU

KOl TNG METAPBOANG TNG, O TIEIPOAUATIKO aypo
TOL OyPOKTHUaTOC BeAeaTivov.

Tou doItntA

MuixaAn M. MixeAlouddkn

EmpAémovoa Kabnyntpia
Moapia ZokeAAapiov-MoKPAVTWVAKN

BOAOZ

IOYNIOZX 1997



MavemotAhpuio Osococaiiag
YIMHPEZIA BIBAIOOHKHXZ & NMAHPO®POPHXHX
Eid1kry Zuanoyn «IkpiZa BiBAaloypapio»

Api6. Eio.: 1962/1
Huep. Elo.: 22-10-2003

Awpea:
Toaé&1BeTikOC Kwdikoég: MT rdzn
1997
MIX

MANEMNIZTHMIO
OEZZIANIAZ

004000070361



NMANENIZTHMIO OEZ>AAIAZ
TMHMA IN'EQINONIAZ ®YTIKHZ
& ZOQIKHZ NMAPATIQIM'H2

AITINQMATIKH EPTAZIA
ME ©GEMA

MPoadIoPIoUOC TNG LOPAVAIKNG AYWYIMOTNTAC KOPETHOV

Kal TNG METAPBOANC TNG, O TIEIPAUATIKO aypo
TOU AYPOKTNUaTOC BeAeaTivou.

Tou doitnty

MixAAn M. MixeAlovdakn

EmpAémovoa Kabnyntpia
Mapia ZakeAAapioL-MaKpPAVTWVAKN

BOAOX

IOYNIOZ 1997



MPOAOIOZ

H epyacoia autn €yive ota TTAGICIO TOU TIPOTITUXIOKOU KUKAOU OTIOUOWV OTO
TUAMO MewTtoviag,eutikng  kKal  {WIKAG Tiapaywyng Tou  lMaveriotnuiov
O@ecooAiag.

SKOTIOC TNC epyaciag eivar n edpeon TNC ULOPAUVAIKAG AYWYIMOTNTOG
KOPECUOU OTOV aypo, e dlaTepaTopeTpo Guelph, n ormoia cival amapaitnto
OTOIXEIO a@' €vOC PeEV TIC apdEVOEIC OTIOU XPNOIUEVEL yia TOV UTTOAOYICHO TOU
OYoug BpPOoXNC TIOL XPNOCIKMOTIOIOVUE GTOV KOTIOVIOHO Kl TIC OTOYOVECG Kal a@’
ETEPOVL OTIC OTPAyYioEl], OTIOL TIailel TIPWTELOVIA POAO YIO TOV UTIOAOYICHO
TNC 1I0ATIOXNC TWV CWANVWVY oTpadyylong (VIpaivwv).

To diamepatoperpo Guelph gival éva 0pyavo Tou XpnolIdoTIolEiTal yia va
METPROEL ETTI TOTIOL OTOV OYPO TNV LOPOALAIKN AYWYINOTNTA KOPETHOL K.

O1  petpnoel  ™C  ULOPAUVAIKAG OYyWYIHOTNTOC KOPECHUOU  HPE  TO
dlatepatopepo Guelph €yivav oto aypoktnua tou lMavemiotnuiov @scoaliag
OTIO OTIOU Kal EAN@ONoav deiypata yio edA@IKEC AVOAVCEIC. ZTN OLVEXEIA EYIVE
VEWOTATIOTIKN ETIEEEPYATIO TWV PETPNOEWV UE TN Ponbela eVOC YEWOTATIOTIKOU
TIPOYPAMUMATOC, HE OKOTIO va PEAETNOEI n 100TpOoTTia TNG €V AOYW HETABANTAG.

H epyaaoia €xel tnv mmapakatw diapbpwan.

210 TIPWTO KEPAAOIO YiVETAl ava@opd 1o £5a@OC, EdAPIKO VEPO, GTO VOUO
Tou Darcy kol 0To GUVTEAEDTH] LOPAUVAIKAC AYWYIHOTNTAG KOPETUOU.

210 OeVTEPO KEPAAQIO TIEPIYPAPOVTAl 01 dla@opeg PHEBodOI TTIPOTdIOPICHOV
NG KOPEGPEVNCG UOPAVAIKAC AYWYILOTNTOG.

>T0 TPITO Ke@AAalo Trapouaidlovial N TIEPIYPOE) TOL OPYAVOUL Kal N
pHEBOOOC TIPOCdIOPICHOU TNG ULOPAUAIKNC AYWYIMOTNTOC KOPEOUOU  PE TO
dlattepatouerpo Guelph.

To TETOPTO KEPAAAIO QVAEQEPETOlI OTO TIEIPAUATIKO HEPOCG (EQAPIKEG
OVOAUCEIC Kal JETPNOEIC TNC ULOPAUVAIKNG AYWYIMOTNTOC KOPECHOU WE TO
dlattepatopeTpo Guelph otov aypo) Kal oTnV TTOPOLCINoN TWV OTIOTEAECUATWV

TWV UETPNOEWV.



TO TIEUTITO KEQPAAOIO OVOQEPETAl OTN YEWOTOTIOTIKY avAaAvcon, Tn pEB0dO
TIOU OKOAOLONOCAME Kal TIAPOUCIALOVTal TO OTIOTEAECUATA TNG YEWOTATIOTIKAC
avaiuong.

3T0 €KIO0 KEQPAAQIO Tapoucdiddovial TO  CUUTIEPACUOTO  OTIO T

OTIOTEAECPATA TWV PETPIOEWV KOl TN OTATIOTIKIG OVAAUGCHC.

EYXAPIZTIEX

Ma v ekmovnon autrg ¢ AimAwuatkng Epyaciag 6a nbsAa va
ELXOPIOTNCW TIPWTA ATIO OAOUC TNV KOBNynIpIa Pou K. M. ZakeAAapiou-
MaKPOVTWVAKN, Yo TNV avdBeon Tou BEPOTOC NG JITIAWUOTIKNAG Epyaaiag,
OULVEXN CLUTIAPACTOCN TNC KAl TIC WPEC TIOU JIEBECE yIa TO TIEIPAUOTIKO Kal TO
UTTOAOYICTIKO MEPOC TNG OlOTPIRNG, KOBWC €Tiong Kol yio TIC TIOAUTIMEG
OULMPPBOLAEC TNG. Oa rBeAa ertiong va suxaploTow tov AvamAnpwty K. k. K.

Kitta kal tov AvamAnpwt K. k. Z. T{wptdlo Ol OTI0i0l CGUUMETEIXOV OTNV

BaBuoAdynon 1ng epyaaiac.
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KEDAANAIO 1

EIZAIQrH

1.1. TO EAADPOX

To €0a@og, HE TN YEWPYIKN TOU €vvola, UTIoPEl va BewpnBei ocav Eva
oOVBETO cLOTNUO TIOL TAUTOXPOVO E€ival IO ATIOBNKN BPETITIKWVY OTOIXEIWV,
éva TIEPIBAAANOV OTO OTIOIO QVOTITUCCOETAl Kol dpa TIANBOC HIKPOOPYOAVIOUWV,
€Va HECO OTEPEWOCEWC TWV PUTWV, EVa PECO JIOKIVIOEWCG TOU VEPOU TIPOC OAEG
TIC KOTEVLOUVOEIC Kal PIO aTI00nRKN vepoUL aTIO TNV OTIoia Ta (PUTA AVTAOUV TNV
ATIAPAITNTN YIOo TNV AVATITUEN TOUG LyPOTia.

Baoikd @UOIKA XAPOKTINPIOTIKA &€vOg¢ €0A@OULC E€ival n venR Kol n ooun.
Eda@ikny ven eival n moocootiaia avoAoyia twv dla@opou PEYEBOUC OPULKTIWV
owpaTidiwv TIOL aTtaptidouv 10 €da@og. Edagikry dopny €ivalr 0 TPOTIOC
OlOTAEWC TWV OCWHATIdIWY  aAUTWV  yId TOV  OXNUATIONO  OPAdwVv 1
OLOCWUOTWUATWY. Eda@ik) very kKol dour), ot cuvduvacuo, pubuilouvv o€
HeEYAAO BaBuO Tov TPOTIO €Odlacpol Kal dlakivnong Tou vepol OTo €00(OG.
(Mamalagelpiov, 1984)

Eda@ika cwuatidla xapaktnpifovial o oTEPEA TIOL €XOULV JIAPETPO < 2
mm. XTtov Ttivaka 1.1 divovtal avoAUTIKA Ol KATNYOPIEC TWV CWHOTIOIWY OUTWV
KOl TO (QUOIKA XOAPAKTINPIOTIKA Toug oLP@wva pe 1o USDA Handbook 18
(1951). H ta&ivopnon toug yivetal pe Pnxavikr avadivcon. Ta edd@n avaioya pe
TNV TIEPIEKTIKOTNTA TOLC O€ AUUO, A0 Kol ApylAo, dlakpivovial oe 12 TOTIouq

LENG.



XopoKTNPIoHOG AlGpETPOC Ap1Bu0og Empaveia

owHaTIdiWY KOKKWV, KOKKWV KOKKWV,
mm avd gr cma/gr
(1) @ 3) (4)
Appog 2,00 - 0,05
MoAL xovdpn 2,00-1,00 90 11
Xovopn 1,00-0,50 720 23
Evdidueon 0,50-0,25 5700 45
NeTTN 0,25 -0,10 46000 91
MOAL AeTTTH) 0,10-0,05 722000 227
IAOC 0,05 - 0,002 5776000 454
ApYyIAoC <0,002 90261000 8000000

MINAKAZ 1.1 Katnyopieg Twv cwuatidiwv Kal Ta QUOIKA

XOPOKTNPICOTIKA TOUC

H dopn evog edda@oug Uttopei va eival opoidpopen o€ 6A0 1o BAbog Tou 1
va dlagépel amo  opidovta oe opidovia, pe ouvnBéatepn TNV Oe0TEPN
TIEPITITIWON. 2€ oxéon Me 1 dopr, kKatd to USDA Agricultural Information
Handbook (1959), ta €ddgn taivououvtal o€ €€ Baaikolg TOTIOVG TIOU Eival:
EAa@pd pOVOKOKKO
Bapid povOKOKKa
KUBIKNG popeng
MAakwon

KokKwdon

IS T o A o

MplouaTIKa

Ta eAa@pd PHOVOKOKKO €dA@n artapTiovial amd owuatidla e OUOIOPNOPPOLC
KOKKOULG NG TAEEWC TN APPOoL, oTepoLVTAl OOUNC Kal ETUTPETIOVV TNV €UKOAN
Oleicduan kal dlakivnon Tou vepol. Ta Paplid POVOKOKKA aTttapti(ovtal atod
KOKKOULG TNG TA&EWC NG apyiAovu, dev €xouv dour Kal Polddouv PE CUUPTIAYN
auop®n pada. To vepod Kiveital péoa ota €0A@N auTd TTOAD dUCOKOAA. AvAueca

otoug dVO akpaioug avtoL¢ TOTIOUC doPNC PBpiokovtal ol AAAOI TECOEPIC. 2T



KUBIKNC Hop@ng €dA@n Ol KOKKOI OXNPaTi(OLV CLOCWUATWHATO TIOU €XOULV
pHop@r KOPBwWV Kol ETUTPETIOUV KOAN dlokivnon Tou vepol. Ta TIAAKWON
OTIOTEAOUVTOL OTIO TIAOTIA KOl AETITA CLUCCWUOTWHOTA OTO OTIOI N TIAEUPIKN
Kivnan Tou vepoU Yyivetal EDKOAQ O€ avTiBeon PE TNV KATOKOPLE@N TIOUL YIVETOI UE
OUOKOAIO. ZTa TIPIOHUOTIKA €30G@N TA OCUCCWMPOTWHOTO E£XOUV TN HOP®N
TIPIOUATWY PE POKPU TOV KOTAKOPULEO GEova TOuC Kal TTaPOoLCIAlouV €VKOAN
dleicduaon Kal KATaKOpL@n Kivnan Tou vepol. TEAOCG, T KOKKwWON araptiovial
OoTt0 CQAIPIKA CLOCWUOTWHIOTO KOl ETUTPETIOVV KOAN Kivnon Tou vePoUL TIPOG
OAEC TIC KOTELOVVOEIC.

AvTIOeTa aTtO TNV LEN, TIOL TIPOKTIKA €ival adlvaTto va PeTaBAnBei, n doun
TOU €dA@OULCG, OTNV ETUQPAVEIOKN TOU KUPIWG OTPWOT, MUTIOPEI va OoAAAlEl pE

olapopec emtepPaocelc. (Mamalageipiov, 1984)

1.2 TO EAA®DPIKO NEPO

Eaitiac ¢ Paputntag, 1o vepo, OTIWC KABE AAAO CWUO OTNV ETUPAVEIA
¢ YN €AKETAl TIPOC TO KATW. XTO €00@IKO VEPO, TEPA aTO T Papltnta,
EVEPYOUV Kol AAAEC OLVAMEIC. YTIO TNV ETIOPACIH) TOULGC TO VEPO WTIOPEL va
KivnBei TIpo¢ d1d@opeg KOTeLBLVOEIC. To €da@IKO VeEPO KIveital €TTioNg oav
OTIOTEAECUO JIO@OPWV OTn BepUOKPATia, 0T CULYKEVIPWAGN OAATWV Kal OTn
opaon Twv pIlwv TV LUTWV. KATw aro TN cuvduacpévn eTidPACn OAWV TWV
TIOPATIAVW TIOPAYOVTWY, TO £dAQIKO VvePO Ppioketal ae ouvexn Kivnon, g
oTtoiag Ta 1d1aiTEPA XOPAKTINPIOTIKA SIOUOP@WVOVTAlL KATA TIEPITITWAN OTIO TN
popen Kal tn dlataén Twv eda@ikwv TIopwv. (Mamalageipiov, 1984).

To €30@IKO VEPO OEXETAI KOl OOKE( TIECEIC. H TTiEdn TTOU OOKOUV YEVIKA TO
Lypa €ival avaioyn Pe T0 LYOC LYPNE OTAANG Kal EKQPALETAl OTIO TN OXEON

p=p-g-h (1.1)
OTIOL P €ival N TILKVOTNTO TOL LypoU, h To VYOC TNC LYPNG OTNANG Kal g N
ETITAXLVON NG PapLTNTAC.

Otav €va vypo PBpIioKETOl O €TTO@N PE Mia OTEPEN ETUQPAVEIN, TO ULYPO
pTtopei va dlaBpéxel | Ox1 TNV eTEAvEID. H IKavotnTa diaBpoxng eEaptatal armo

M ywvia eTa@ng IOV oXNUATI(ETal AVAPETA OTO LYPO Kal GTNV ETUPAVEIA. AV N



ywvia autr) €ival gIkpotepn atmo 90° 1o uvypo SIABPEXEL TNV ETUPAVEIN KOl av
gival  peyaAlTepn amo 90° dev 1t dlaPpéxel. H ywvia emaeng vepolL -
ETIIPAVEIOG £dA@OMOopPIiwV e€apTdTal aro TN @UAON NG ETUPAVEINC AUTAG, YEVIKA
OUWCG €ival otnv TIEPIOX] TOL PNOEVOC TIOL CNUAIVEL OTI LTIAPXEl TIANPNC
Sl0BPOoXN TWV E3APIKWV ETTIPAVEIWV ATIO TO VEPO.

Mia GAAN d0vaun TTov AvaTtItuoCoETAl OTAV VEPO Kal £da@OUOpla Bpiokovtal
o€ ETTOPN €ival n ETIQAVEIAKD TAGCN.

JUVETIEIO TNC ETTIPAVEIOKNG TACNCG Kal TNC YWViag ETTO@NC €ival TO TPIXOEIOEC
(QPAIVOUEVO. ZTO TPIXOEIOEC @AIVOPEVO O@EIAETAl N TIPOC Ta TIAVW Kivnon Ttou
VEPOU TIOL LYPAIVEI TNV TIEPIOXT TIAVW ATIO TNV LTIOYEID GTABUN.

XOpOoKINPIOTIKO OAWV TWV PELOTWV eival T0 1EWeC. To 1€WdeC PTToPEi va
BewpnOei cav n ecwtepIK TPIRN Twv pevoTwy. E&aitiag tou yia va Kivnbei éva
PELOTO XPEIAETAl VO ETIEVEPYNOEL TIAVW TOU Mia dUvAuN. To 1EWOEC TwV
peLOTWV emnpedletal amod | Bepuokpacia. Tov Kavova autd OKOAOUBEL Kal To
vePO. MEPIKEG XOPOKINPIOTIKEG TIMEC TOU CUVTEAEDTN 1EWA0LE V YIa JIAPOPEC

BepuUoKpaaieq givat:

Bepuokpaaia [I€EwdeC vepoL
0°C v =179 centipoise
20°C v =101 centipoise
40°C v = 0,66 centipoise

To €da@IKO vePO, OTIWC Kol KABE AANO Cwpa Otn yn, €xel I OIKA Tou
EVEPYEID TIOU OIOKPIVETAI O€ KIVNTIKI Kl OUVAMIKN. H KIVNTIK] €vépPyEln

eKQPALeTal aTto ) oxEon:

OTIoU M n pada oL cWPATog Kal V N TaxLINTO YE TNV oToia Kiveital. H

KIVNTIKI] EVEPYEID TOU KIVOUPEVOL PECO OTO £da@og vepol avd povada Papoug



Bpioketal av dlapEécgoupe TNV TTApPATIAVW oxeon Pe 10 Bapog tou vepolL (mg),

oTtotE

E = (1.3)
2g

H mmoocotnta aut) €xel SIOOTACEIC PNKOULG KOl ETIIKPATNOE VO OVAQEPETAlL TAV
OYog taxutnNTag. Emedr) n Tax0TNTa e TNV OTIoI0 KIVEITAl TO VEPO OTO £00QOC
gival TTOAD pikpr) 1o pEyebog ¢ Ev eival acrjpavio kal cuvnBw( TTaPaAEITIETAL.

H duvapiki evépyela tou €d0@IKOU vEPOU SIOUOP@WVETAlL ATIO TN OXETIK)
Béon TOUL KOl TIC OUVAUEIC TIOU €VeEPYOUV C' OULTO TIOU CUVOAIKA HTIOPEL va
BewpnBoLV cav TIIECEIC. H evéPyela TIOU €XEl TO VEPO AOYW TNC BECEWC TOL
ogeiAeTal otn BaputnTa, €ival avaAoyn TIPOC TNV ATIOCTACH aTtO KATIOI0
auBaipeTo eTiTIEdO AVOPOPAC KOl o€ PEYEBOC €ival ion Kal avtiBeTn Pe autr) Tou
Xpeladetal yio va avuPwbei amd 10 eTimedo ava@opdag PEXPL T B€on ToUL
Bpioketal, ek@paletal o ATO T OXEON:

Eg =m-g-z (1.4)
OTIoL z e€ival n aTtOCTACH OTIO TO ETIMESO aAva@OPAC. Ava povada Bdapoug n
EVEPYEIO auTn €ival ion pe 1o { Kal n oxéon 1.4 arAoTolEital oE:

(1.5)

EXEl OIOOTACEIC PNKOULG Kal AEyeTal LPOCG BECEWC.

H deltePN HOPEPN SUVAUIKNC EVEPYEIOG OPEIAETOI OTIC TIIECEIG P

(1.6)

‘O1ov P=30vapn A=emug@aveia

Avd povada BAapoug n evépyela auTth eival:
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Orou h gival 0 OPo¢ oTHANC vePOL Gg cm, TO OTIoIo Aéyetal LYOC TIIECEWC. H

OUVOAIKA) QUVOAUIKY EVEPYEID, CUP@WVA HE TA TIOPATIAVW, Eival;
P
H= E+EP={+— (1.7)

Kol AEyETAl UOPAUVAIKO LYOC.
>tnv Kivnon tou eda@ikol vepol PBpiokel e@apuoyn Kal tTo Bewpnua Tou

Bernoulli, cOp@wWva Pe T0 OTI0I0 TO GBPOICUA TNG KIVNTIKAG Kol TNG SLVOUIKAG

EVEPYEIOG €ival OTaBEPO, PTIOPEL OE VO EKPPACTEI PE TN OXEON:

V2 P
—+ (+—=0100epod (1.8)

H dia@opd Tou LOPALAIKOU LYPoLC PETOEL dVO BEdewv 1 Kal 2 TTOL N PETAEL
Toug arootaon eivar Al sivalr AH = Hj - H2 6émouv AH e€ival ol aTmtwAEgleC porC.
AnAadr ol ATIWAEIEC PONC €ival ioeg YE TN dlOEOPAE TWV ULIPALAIKWV LYWV

H-H dH
avapeca otic Bgoelc lkat kal 2. O Aoyog /:—-A-I:l n / :_I AEyeTal

UOPOULAIKA] KAION Kol eK@PAZEl TIC OTIWAEIEC PONC avA  POVAdO  PNKOUC

S1adpOouNC.

1.3. NOMOZ DARCY

H TT000TIKN TtEPIypa@r] TNG Kivnong Tou vePoU PECO C' €va TTIOPWOEC PECO
yivetal artd tov BgpeAindn vopo tou Darcy, n okpifrg dloT0TIwon Tou OTIoiov
eivai:
"H Ttapoxr] OyKou vepOU TIOU KIVEITal HECO O€ Oplopévng ocloTaoNg AUUOo €ival
avaioyn tou TUECOUETPIKOU 1 LOPAVLAIKOU UPOULE Kal aVTIoTPO@A aVAAOyn TOU
Tdxou¢ NG dlaTepwPEVNC oTpwong’. H pabnuatiky €k@poacn Tou VOPOoUL

oivetal armo tnv egicwon 1.9

11



h2-h|
V Kdh—/hx~hl _k-
_% K di dl K dl (1.9)

oTou Q: n TTapoxr tou vepoL [L3 - T']

A: n datopn [L2]

K: 0 ouvieAeot¢ avaloyiag Tou OvopadeTal UOPAUVAIKA AYWYILUOTNTA
[L.TY]

dl: to tdxog NG Aupov [L]

h:,: T0 TIECOUETPIKO VYOG avAVTHN KOl

h2: 1o TEedopETPIKO VYOG KATAVIN TOU OJIATIEPWHEVOL Tthxoug Al 1ng

Aauuov [L]

To apvnukO TIpocnuo Oeixvel, OT n por Yivetal Katd v €vvola Twv
EAOTTOUVHUEVWV TUECOUETPIKWY QOPTIWV

O vopog tTou Darcy atodeixbnke TEIPAPOTIKA OTI €ival APETABANTOC WG
TIPOC TNV KateLOuvon poNng Oto Tedio PBaplINTag T yng Kal OTl yla &va
oedopévo Ah n mapoxn Oa Tapapével otabepr) aveEdpTnTa amod To av N pon
gival Ttpog ) @opd NG BapLINTag [ AvTiBETA TIPOC AUTH I TIPOC OTIOINdNTIOTE
GAAN d1ELBLVaN OToV TPICAIACTATO XWPO.

‘Etol, 0 vopog touv Darcy pttopei va yevikeubBei yia opoloyevny Kal I00TPOTIO

TIOPWAN LAIKA KOl VO EKQPACTEL attd TNV dlavuopatikni eéicwan:
v=-KI (1.10)
OTIoL V: N HOKPOOKOTIIKNA TaXVTNTO

K: 0 OUVTEAECTHC LOPAVAIKNG AYWYIMOTNTAC

i. n KAion tou TeopETPIKOL VLYPOUC

12



ATIO Ta TIEIPAPOTIKA OedOpEVA TIPOKUTITEL OTI 0 VOUOG Tou Darcy 1oxVel yia
Re <3 -10, omou Re o0 apiBudg Reynolds, mou xapoktnpilel TNV pon Twv

PELOTWV PECA € TIOPWAN LVAIKA Kal divetal armo Tnv e&icwan:

Re=—— (1.11)

orov V: n tax0inta
d: pia XapoKINPIOTIKN PEON OIAPETPOC TWV KOKKWV TOU TTIOPWA0ULG
UAIKOU

V. TO KIVNUATIKO IEWAEC TOL PELOTOU

Av Kal dev €xel TTPOoodIOPIoTEl OKPIBWC, €v TOUTOIC TIPETIEL VO LTIAPXEL Kal
€Va KOTWTEPO OPlo 10XVOC ToLv vopou Darcy yia Ttdpa oAU Bpadeia pory, otav
0l HOPIOKEC DLVAUEIC Eival GNUAVTIKEC.

>INV TIPAEN TIPETIEL VA EIPACTE ETTIPUAAKTIKOI WC TIPOC TNV 1I0X0 TOU VOUOUL
Tov Darcy ce LOPOPOPO CTPWHPATA ATIO XOAIKIO, OXIOTOYEVH] KOl KOPOTIKA
TIETPWHATA KATI, AOyw UTIAPENC MEYOAWV Aywywv TIOPwdOoUC, KaBwC Kal o€
KOVOVIKA LOPOMOpa OTPWHATA OTIC TIEPIOXEC KOVIA OTA TOIXWMOTO TwWV
@PEATIOV I TV OTPAYYIOTIKWV TAPPWVY, OTIOL Ol TaxXUINTEG Eival OXETIKA
MEYAAEC AOYW TNG MEYAANG KAIoNG Tou TIIEOPETPIKOV QOPTIOL.

‘Ocoov agopd TN HETAPOAN NG PONG ME TO XPOVO, TAPASEXOPOCTE OTI O
vopoc¢ tov Darcy 1ox0el yia TNV aotabr] f§ pn poOviun pon, OTwC Kal yia T
HOVIUN POr), ME PMOVO TIEPIOPICHO OTI N pon TIPETIEl va eival Bpadeia, dnAadn ol
OLVAMEIC AdPAVEIOG VO PTIOPOUV va BewpnBolv aueAntéeg o€ aUYKPION ME TIG
OULVALEIC TPIPRNACG.

TNV TIEPITITWON TNG PN KOPECHEVNG PONG, 0 VOPOCg Tou Darcy 1ox0El, aAAd
0 OpIBUOC Re < 1Kol O OUVIEAECTHC ULOPAUAIKNC OaywyluotnTag Oev  Eeival
oT100epOC, OAAA HOVOTOVIKI) OULVAPTNON TNCG TIEPIEXOUEVNC Lypaacioag N NG

Ttieong Tou €da@IKoL vepoL (Teplidng kai Kapauooldng, 1986).
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1.4 YAPAYAIKH ATQINMOTHTA

1.4.1 Tevika

O oULVTEAECTNC VOPOULAIKNC AYywWYINOTNTAG €ival plo otaBepd avaloyiag oto
vouo tou Darcy. Av n pon gival KOPeoPEVN 0 CUVTEAECTAC AUTOC €XEl OTABEPN
TYr 7oL €EOPTATAl POVO OTIO TA XOPOKINPIOTIKA TOUL TIOPWAOUE PECOU Kal
ovopdAaZetal LOPOULAIKA AYWYIHOTNTA N KAl KOPEGHEVN ULOPOULAIKA AYWYIHOTNTA
(saturated hydraulic conductivity). Av n por) e€ival aKOpeotn TOTE O
OULVTEAECTNC avoAoyiog Taipvel OIAQOPEC TIMEG TIOL E€EapTwvTal ATIO T
XOPOKTINPIOTIKA TOU TIOPWOOUC HECOL Kol ATIO TNV TIEPIEXOMEVN C' QUTO,
uypagoia. XTIV TEPITITWON auTh) OovouAleTal TPIXOEIdNG AYyWYINOTNTA N Kal

0KOPEOTN LOPOULAIKN aywyiuotnta (unsaturated hydraulic conductivity).

1.4.2 Kopeouévn pon

O1 €da@ikoi Ttoépol, dNAadN Ta SIOCTAUATA TTOU PEVOLV OVAUECO OTA OTEPEN
Tepaxidla touv €dA@oug oxnuatilovv éva TIOAUTIAOKO OIKTLUO aywywv, MPéoa
OTOUC OTIoIoUC KIVEITal TO €dA@IKO VveEPO. AV OAol oI TIOPOI TOU E£OA@POUC
YEUIOOULY pE VEPO TO £00(MOC AEYETAI KOPECUEVO Kal N porj Tou vepol péoca o
OUTO KOpEeaMEVN. O KOPEOHOC QVTIOTOIXEI 0T PEYIOTN TTOCOTNTA VEPOU, TIOU
MTTOPEl VO aTto0ONKEeLTEL 0€ Eva £00POC.

Y& VA KOPEOUEVO €00@OC N LOPOUVAIKA AYWYIHOTNTA €XEl OTOOEPN TIUNA yId
10 010 deiypa TTOPWAOUC UVAIKOU Kal £QPOCOV TO PELCTO TIAPAUEVEL AUETAPBANTO.
Av OuwW¢ HETABANBOUV OPICUEVA XOPOKTINPIOTIKA TOU TTOPWAOUE PECOUL I TOU
PELOTOV Ol TIMEC TNG METABAAAOVTOL, €Vw 0 VOUog Tou Darcy ouveyicel va
IoXVEl. ATIO HETPNOEIC TIOU €XOUV Yivel €xel armodelxBei OT n LVOPAVLAIKN
aywyINOTNTO €€0PTATAL OTIO:

a) TNV TP Tou €18IKoL BApoug y Tou PEVCTOU

B) TNV TIuN TOU 1EWA0UC U Kal

Y) TO TETPAYWVO TNG HEONC SIOUETPOU d TWV KOKKWV TOU TTOPWA0OUC LAIKOU

Ta Tapatavw ek@padovtal pe TNy e€icwon:
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K-c-d? — (1.12)
v

orou c: eival évag "Tapdyovtog tov oxnuatog' (shape factor), adidotatog,
TIoL TIEPIAAUPBAVEL TIC ETUOPACEIC TOLU OXNAUOTOCG, TNG OIACTPWONG Kol TIC
OTTOKAICEIC TOU PEYEBOUCG TWV KOKKWV ATIO TN PEON JIAUETPO KOBWC Kal aTIO TIC
ETIIOPACEIC TOL TTOPWOOUC.

e OKpIBeiq peETPNOEI TIPETIEL VA ONUEIWVETOI TO  €idog TOU
XPNOIPOTIOINUEVOL  PeLOTOL  Kal N Begppokpacio  Katd 1 SIAPKEID  TwWV
METPrOEWV. AV TO PELCTO €ival VEPO PTIOPOUVUE VA TIAPOUPE TNV TILKVOTNTA TOU
ion pe T povAada, oAAG TO IEWAEC TOL VEPOU PETARBAAAETON PE TN BEPUOKPATIaL.

Emeidr) 10 1€wde¢ T1OUL VveEPOUL eival TEPiTIOL 1 centipoise yia 20°C,

MTIOPOUPE VA PETOCXNUOTIOOULUE TIC TIMEC TOU Ky« yid OTIOIAONTIOTE

BepuoKkpaacia o€ TINEC K0 WE TN OXEon:

(1.13)

omouv //.kal /0,10 1&deC TOL veEPOL OTIC Bepuokpaaieg x°C kal 20°C

avtiotoixa (Teplidng kot Kapauooldng, 1986).
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KE®AAAIO 2
MEGOAOI MPOZAIOPIZMOY THx KOPEZMENHZ
YAPAYAIKHZ ATQINMOTHTAZ

2.1 TENIKA

O OUVTEAECTAC ULJPAVAIKNG AYWYIHOTNTAC €VOC TIOPWOEC MECOUL, TIOU
e€aptatal armo TIC 1010TNTEC OULTOU TOU MEOOUL, E€ival pia TIOAD CNUOVTIKN
TIOPAUETPOC YIOTI XOpOoKINpPidel Tov TUTIO €vOg €dAQOULC 1 YEVIKOTEPA €VOQ
YEWAOYIKOU OXNUATIOPOU O€ OXEON UE TNV Kivnan Tou vepol PETO OTIO OUTOV.

TNV TIPAYHOATIKOTNTA adIATIEPATOC OTIO TO VEPO OXNUATIOPOC OEV LTTAPXEL,
Bewpeital OpwWC TIPOKTIKA oTteyavog otav K<10"9 m/sec, TepATOg OTAV
102>K>10"9 m/sec Kal TIOAD TEPATOC Otav K>102 m/sec. Ztov Tivoka 2.1
OIlVETOI 0 OUVTEAECDTNIC ULOPOULAIKNAC OYWYIUOTNTAC OPICHEVWV  YVWOTWV
YEWAOYIKWV oXNUatiopwy Katd toug Morris and Johnson (KaAAépyng, 1986).
Ol TIPEC QUTEG €ival pEoOol Opol TIOAAWV UETPNOEWV. ZTOV TIivaoka pe H
CULUBOAIleTal N 0pIfOVTIO LOPAUAIKY AYWYIHOTNTA, PE V N KATOKOPULEN Kal YE R
N LOPAVAIKA AYWYINOTNTA EVOG dlaTapaypévou deiyuatoc.

H yvwon twv TIpwv tng LOPAUVAIKNC AywyIlNoTNTAC €ival TTOAD Xprolun o€
Bépata apdeVOEwWV, OTPAYYIOEWVY, O KOTOOKEVLEC OIAPOPWV TEXVIKWV EPYwWV
Kal ylI' auTto €XOUV avaTttuxBei didgopol pEBodol yia Tov TIPoadioplopo TnG. Ol
mo aIOTIOTEC €ival aUTEC TIoOL yivovtal oto OTIaIBpPO  XPNOILOTIOIWVTOG
0edopEVa OKIPACTIKWY AVTIANCEWVY ATIO TOUC dIAPOPOUC LOPOPOPEIC.

O1  ouvnBelg péBOdOI  LTIOAOYIOPOU TG  KOPECMHEVNC  LOPAULAIKAG
OywyIluoTnTag Xwpidovial yevikd o€ OU0 KATNyopieq. ZTIC €PYAOTNPIOKEC
pMEBOBOLE, OTIOL 01 PETPNOEIC YivovTtal g adIaTAPAKTO €dO@IKA OEiypaTa Kal

OTI¢ MEBOSOLC PETPNONG £TTI TOTIOV, GTOV AYPO.
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YAIKO YAPAYAIKH EIAOZ

ArQriMOTHTA (m/sec) METPHZHZ
MeydAa XoAiKia 1.7 -107 R
XaAikia gyEoou PeyEBoug 3.1 107
XoAiKIa JIKpoU pey€Ooug 5.2 1013 R
X0ovSPOKOKKN APHOC 5.2 -1014 R
MEeOOKOKKN AUMOG 1.4 -10' R
AETITOKOKKI AUMOC 2.9 -10™ R
IANOG 9.2 107 H
ApYINOC 28 .« O° H
AETITOKOKKOC WOHMITNG 2.3 - 106 \
MEGOKOKKOCG YOIt 3.6 -10% \
MNAGG 9.2 -107 \%
TOpen 6.6 -10% \
ACBeCTONBOC 1.08 -10% \
MPa@ITIKOG OXIOTOAIBOG 9.2 .10r° \

MINAKAZ 2.1 YOPAUAIKI aywyIHOTNTO GLUVHBWVY YEWAOYIKWVY OXNUOTICHWV
Katd toug Morris and Johnson (KaAAépyng, 1986).

2.2 EPIFAZTHPIAKOZ YIMOAOIN=ZMOZ THZ KOPEZMENHZ

YAPAYAIKHZ ATQINMOTHTAZ

O1 yéBOdOI AVTEC XPNOIUOTIOIOUY adIOTAPAKTIO £OA@IKA OEiyuata, T OTroia
TIPONYOUPEVWC €XOULV KOPEOTEl Pe vePO. Ol CUOKEVEC TIOU XPNOCIYOTIOIOVVTOI
AEyovTal TIEPATOMPETPO Kal @aivovtal oto oXNua (2.1). To vepO Kiveital péoa o€
éVa PIKPO deiypa Tou TTopwd0oLC LAIKOU Kal Ttaipvovtal JETPrOEIC TOL puBuoL
pong Tou vePoL HEoa o' autd N TNG METAPBOANCG TOU OpXIKA €PAPUOLOUEVOL
LOPAVAIKOU @OopPTIOL. O EPYACTNPIOKOC LTIOAOYICUOC YiveTal pe TNV PHEBOSO TOL

oTaBepol Kal TOL PETABOAANOUEVOL QOPTIOL.
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>XHMA 2.1. a) MéBodog atabepol @opTiou,
B) MEB0dOC PETABAAAOUEVOL QPOPTIOU.

0) MéBodoo atabeool @opTiou.

To JlaTIEPATOPETPO OTABEPOV POPTIOL XPNCIUOTIOIEITAL YIO TNV PETPNON TNC
UVOPOUVAIKNG OYWYIMOTNTOG  KATW om0 COULVONAKEG XOUNAWY  TIE(OPETPIKWV
@OopTiwV. To vePO eloAyETal PE €va CWANVA aTIO TOV TTLOPEVO TOU TTOPWOOULC
HECOL KOl a@OUL TIEPACEl ATIO OULTO UE TIPOC TA TIAVW Kivnarn, CUYKEVIPWVETAI
UE LTIEPXEIAION OE €va OYKOUETIPIKO doxeio. ATo tnv eficwon Darcy (1.1)
TIPOKUTITEL OTI 0 OUVTIEAECTNC KOPEOHEVNC UOPOULAIKAGC aywyluotntag divetal
amod Tnv oxéon (TauoétouvAog, 1994):

VL

Ks A-t-h 23

OTIoL V: 0 OYKOC TOU VEPOU TIOU EKPEEI OTO OOXEIO CLYKEVTIPWONC GE XPOVO t
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A: n opiddvtia eTUPAVEIN TOU SEIYHOTOG
L: to Ttéxog ToU deiypatog
h: 1o TIIECOPETPIKO LYOCG

Ta A, h, L @aivovtal oto oxjua (2.1.0).

B) MéB0d00 LETABAANOLEVOL QOPTIOU.

210 JIOTIEPOTOUETPO PETABOANOUEVOU (POPTIOU TO VEPO TIPOCTIOETAI OE €va
PnAOd owAnva. ATO eKEl Kiveital pe TIPOC Ta TAVW Kivnon pECO ATO 1O
KUAIVOPIKO Oeiypa TOu TTOPWAOUC HPECOU KOl CUYKEVIPWVETAL WE €KPON OTO
€I0IKO OYKOUETPIKO doxeio. Katd To TEipopa autd yivovtal HETPNOEIC NG
TITWONG OTABUNG TOL VEPOU Kal TNG MUETAPBOANC TOU XPOVOU HECO OTO GWANVA.
Me ouvdULOOUO NG €€i0WONC CUVEXEIOG OTO CWANRVA Kal Tou vopou tou Darcy
yla TNV Kivnon tou vepoU oTo deiyya TIPOKUTITEL N e€icwan (2.2) 1tou divel TNV

KOPETHPEVN LOPAVAIKN aywyluotnta (TJuoTtovAog, 1994):

—in— 2.2
i (2.2)

OTIoL T4 Kal 10 : 0l OKTIVEG TOU KUAIVOPIKOU OEIyHOTOC Kal TOU AETITOU CWANRvaA
avtioTtolxa.
I-n kKot h2: to TEOPETPIKO QPOPTIO OTNV apXN Kal GTO TEAOC TNC PETPNONC.
Ta lo, 1> L, h, ka1 h2 @aivovtal oto oxfua (2.1. B).

H péEBOdOC Twv JSIOTIEPATOUETPWY Oev divel TNV TIPAYUOTIKA TN TNG
UOPOUAIKNG aywylhotNTag. AUTO yioTi €ival adlvato va TIAPOUMPE EVIEAWC
adIaTAPAKTIO OEiypoTa, YE ATIOTEAECHA TNV OAAAYr TOU TTOPWOOULCE, TNC OOMNC
KOl TOU TIPOCOAVOTOAICHOU TWV KOKKWV TOU dIATOpayHEVOL dEiyuaTog, TO0 OTIoio
HE TNV CEIPA TOL TPOTIOTIOIEL TNV LOPOALAIKI] AYWYIMOTNTA TOL TIOPWAOULE HECOU.
AKOUN TIPETIEL VO TIPOOTEDEI 0TI AOYywW TNG OVOLOIOYEVEIOG TWV UVIPOPOPWV,
ociypata aro didgopa BAdn Kol BECEIC divOUV TTIOAAEC POPEC TNC UOPAUAIKNC

OYyWYIMOTNTOG TIOL €XOUV JIOPOPETIKNA TAEN PeyEBOLC.
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2.3 METPHZHZ THZ KOPEZMENHZ YAPAYAIKHZ MEGOAOI
ArQriMOTHTAZ ZTON AIrrPO

2.3.1 Mé£tpnon yia TNV TIEPITITWON LTTAPEEWCG EAEVBEPNC ETIIPAVEING

Ma v TEPITITWOoN oL LTIAPXEl EAeVBEPN eTTIPAvVEID (LTTIOYEIOG OpilovTac)
OVOiyouuE HIo OTIA OTO £00MOC PE KUKAIKA dlaTour pe TNV Bondeia evog Auger,
yl' auTtd Kol n pEBodOoC KaAesital Auger - hole method. Ztn ouvéxela avtAoLue
T0 VEPO ATIO TNV OTIN KAl A@rVOUUE éva XPOVIKO dldotnua Af, o0Twg WoTe N
otdlun Touv vepoL va avéPRel katd Ah Omwg @aivetalr oto oxnuo 2.2.

(X.TQuotovAog, 1994). H tapoxr Aoirtov Q Ba eival ion 1tpog

TO? - Ah
<Q_

" (2.3)

>XHMA 2.2. MEtpnaon yia TNV TEPITITWON UTTAPEEWC EAEVBEPNC ETIIPAVEINC

H Ttapoxn Opwg autr) YTtopei va Bpebei kal aro 1o vouo tou Darcy
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Q=KiA (2.4)

. , , , , dh ,
OTIoU A eival n TIAELPIKN ETTIQAVEID (0N PE A=ITT-X-h Kat 1= ETIopéVWC
X

N TTApPOXI YPAETAL:
Q=K dn mITt-x-h (2.5)
dx
OewpoUPE TWPA OTI OTO XPOVIKO diaoTtnua At n mapoxn Q sival otabepn omote
N TIPONYOUUEVN OXECT YPAPETAL:

/
QTU=2nKhdh (2.6)

f @OV OAOKANPWOOULUE PETAEV T KOl X TIAIPVOULE:
Q\n["j = nK(h2-ho) (2.7)

ANA yia pla oplopévn armootacn R kal h gival ico ye (H +S) kal n mapamdavw
e€iowan yivetal:

TUAH+S)2-he

B= wrp) 28

ATIO TIC OXEO€IG 2.3 KOl 2.8 TIAipVOULLE:

K = r2 In(R/r) Mi (2.9)
(H+S)L -hi] At

Oi Hooghout kai Ernst avémtuéav mapouoleg pebodoug vTtoAoyiopoL Tou K Kal
KatéAnéav otoug akOAovBoug TUTIOVG:

Tormog Tov Hooghout:
K=MN)'°Z>»MK) S=(rH10.19) (2.10)

TOmo¢ Tov Ernst:
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4.000 "

~ (20+ HIr)(2-hiH)" h @1h

H Ty tTng ouvaptnong
C=f(H,h,r,s)
Oivetal OO vopoypa@nuUOTa  oUP@WVA  pPE TNV HEBodo Touv  Ernst.

(X.TQuotovAog, 1994).

2.3.2 ME€1pnon yla TNV TIEPITITWON TIOL 0 LTIOYEIOG opidovTag €ival TTOAD
KATEBAOHEVOG

TNV TIEPITITWON AU XPNOIKYOTIoIoVPE T péEBodo Shallo Well Pump - in
Test

Z0P@WVa PE T PHEBOOO OULTH aVOiIYOULPE HIO OTI) OTO OKOPECTO £00POC WE
OIAPETPO 2r. ZTN CUVEXEID PiIXVOUPE VEPO PECO OTNV OTIN HEXP! EVO OPICUEVO
OYo¢ h O6Ttwg @aivetal oTto oxnua 2.3, TTou TIPOCTIAOOVUE vVa TO JIATNPICOUVME
otaBePO. AUTO yivetal pe tn Ponbela evog TTAWTPA TIOL HOg €IO00TIOIEI OTAV
TEQPTEL 1| avePBaivel n oTdBun Kal €101 avoayKoalOPOOoTE va OUENCOULUE 1 va
EAOTTWOOULE TNV TIOPOXN. 'Eva amod 1a PEIovEKTAUOTA TG HEBOdOL aLTAC Eival
0Tl €iHOOTE LTTOXPEWMPEVOL VO JIOTNPNCOUVUE TO TECT ATIO 2-6 NUEPEC MEXPIC

otou otaBepoTttoinBei n tapoxr. (X.TuoTIovAog, 1994).

Q) Tu>3h
K=
(2.12)
B) 3h> Tu>h

Kh-(h+2Tu)
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; EAe0Bepn ent*dvetct n adi,artio-

"/ poto OTPpWUN

SXHMA 2.3. Métpnon yla TNV TIEPITITWON TTOL 0 LTTOYEIOG opidovTtac Eival

TIOAU KOTERACTUEVOC

2.3.3 MéBodoC TOL TIPOCDIOPICHOL TNG KOPECHEVNC ULOPAULAIKNG
AYWYIPOTNTAC YE TO DIATIEPATOPETPO GUELPH.

To dlamepatopetpo Guelph eival éva dlaTtepATOUETPO OTABEPOL @OPTIOL
TIOLU EQPOPUOLETAl OE €va @PEATIO TIOL OVOIYETAl OTO £00(MOC KOl HETPAEl TO
oTaBepd puUBUOG pong Tov veEPOU aATIO TO OPYAVO OTO £3A@OC OTAV N GTABUN TOU
VEPOU OTO @PEATIO dlaTnPEital otabepr). ZT0 Ke@AAAIO 3 diveTal n TIEPlypaAQn
0L Oopydvou, n apxn AsITovpyiog TOLU KOl O TPOTIOC UTIOAOYICHOU 1NG

UVOPAVAIKIC OYWYIHOTNTAC PE AUTO.
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KE®AAAIO 3

MEGOAOZ NMPOZAIOPIZMOY THX KOPEZMENHZ
YAPAYAIKHZ AFQIriMOTHTAZ ME TO AIANEPATOMETPO
GUELPH

H MEOGOAOZ AYTH XPHZIMOINOIHOHKE XTHN MAPOYZA EPrAZIA TIA
THN METPHZH THZ YAPAYAIKHZ ATQINMOTHTAZ 2TON AIrPO

3.1 TIEPIFPA®H TOY OPIrANOY

To dlOTIEPATOPETPO OTOOEPOU QOPTIOL, TIOL E€PAPUOLETOI OE €va QPEATIO
TIOUL QVOiyeTal OTO £d0MOC Kal PETPAEl TOV OTaBEPO PLUBUOG POrC TOL VEPOUL OTIO
T0 Opyavo OTO €3a@OC OTavV N OTABun TOou VEPOU OTO PPEATIO dlaTnpPEITal
otadepn).

To Guelph Permeameter eival opyavo OdlOIpEUEVO e TEOOEPA PBATIKA
TUNMOTA yio EUKOAN OATIOBNKELON Kal SLVOTOTNTO PETAPOPAC.

Ta T€0oEpa AUTA TUAUOTO Eival:

e Tripod Assembly (cuvapuoAoyoluevog TpiTtodac)

e Support Tube and Lower Air Tube Fittings (ZwAnvag vTTOCTAPIENG Kal

€EOPTAUOTA TOU KATW AEPOCWANVA).

e Reservoir Assembly (ZuvapuoAoyolpevo pelepBoudp)

e Well Head Scale and Upper Air Tube Fittings (kKAipaka @optiou NG

Well kol e€apTrpata ToU Avw agPOcWARVa).

MpocBeta Bondnuika epyoAcia TepIAapBAvovTal yia va €@OJIAC0LV Eva
TIANPEC  QUTOdIAIPOVPEVO KOl avuTtoTiepleXxoyevo KIT T1ov va pttopei  va
METAQPEPETAI EVKOAO OAV OTIOOKELN YIO VO YivOvTol KATAPETPrIOEIC OTOV aypo O€
OAa TO €GN

Omnw¢ aivetal oto oxAua 3.1, T0 Opyavo OTIOTEAEITAI ATIO EVaV ECWTEPIKO
OWAVO OTOV OTIOI0 UTIAPXElI VEPO, TIOU OIOXETEVETAI OTO @pedtio. Méoa a
QUTOV UTTAPXEL AAANOC AETITOC OCWANVOCG €1I0000L TOL agpa. Kal o1 dUO CWANVEG

TIEPIKAEIOVTOI ATIO TOV EEWTEPIKO OWANVA, O OTIOIOC OTO KATW HEPOC TOU PEPEL
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BaABida Kal OTO TIAVW TIWUA Yyid va KAivel agpooteywC. Me 1 PBaABida
puBuiletal av Ba TIEQPTEl veEPO OTO PPEATIO POVO OTTO TOV ECWTEPIKO CWARVA
vepol N Kol aTtO TOUuC V0. AUTO €€apTATal ATIO TOV TOTIO TOU €0A@OULE. KdAtw
amo v BaABida eival o cwAnvag otipiEng 0 OTIoI0G KATAANYEl OE TIUKVO
oUOTNUO OTIWV YIa va @eVYElL TO VEPO TIPOG TO @Pedtio. To OA0 clOTNUO

otnpiletal o€ Tpimoda TTov BPICKETOI OTO GTOUIO TOL (PPEATIOU.

>XHMA 3.1. To diamepatouetpo Guelph
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AEITOLPYIKA XOPAKTNPIOTIKA TNE HovAdac:

e H KOTTTIKI} SIAPETPO TOU £BAPOAUTITN €ival 6 cm.

e To UBPALAIKO LWPOC vEPOU TIOL UTToPEl va dwbr oto @pedTio gival amo 2.5
cm €wcg 25 cm.

e Ta 6pla TNC LOPAVAIKNC aywylhoTNTAC gival amd 104 £éwg 108 m/sec | 1072
¢w¢ 10'6 cm/sec.

* H xopnuKOTNTA TOU avadITIAOUPEVOL doxeiov vepoL eival 3.79 lit.

* H péyiotn Xwpnukotnta vepoL tou opydvou eival 3.18 lit.

e 01 e€WTEPIKEC dIOOTATEIC TNC BNKNG METAPOPAC £€xouv 118 cm pnkog, 37 cm
TIAGTOC Kal 15 cm Baboc.

e To Bapocg tNg eEwTEPIKNC BNKNG heTa@opAc sival 14 Kgr.

e Ta opla Touv BdBoLC péca OTa OTIOIO PTTOPOUME VA KAVOULUE PETPNON Eival
15 €wg 75 cm. (Mg ETIEKTEIVOUEVOUG OWANVEC ol dlaoctdoel Padoug
MTTOPOUV va avénbolv).

H Aeitoupyia tou opydvou Baailetal otnv apxr Tou olpwviov Tov Mariotte
(Zx 3.2). Otav 10 TIEPATOPETPO apxilel va AITovpyEi To aBpoloua g Ttieong P-
0L agépa TIAvVw aTIO TO VEPO Kal TNG Ttieong P2 Tng otriAng tou vepoul eival ico
UE TNV ATUOCEAIPIKN Trieon PO TtOL aOKeital otnv €mMIPAVEId TOU VEPOU OTO
@pedTio OTIwWC @aivetal oto oxnua 3.1. Emkpatei dnAadr 1coppottia. Kabwg
KoteBaivel 10 vepd péoa o010 owARVa Kal Byaivel 0TO QPEATIO dIATAPACOETAL N
ICOpPOTIiIa ylOotTi TO ABpolopa Twv TIECEWV P1+P2 yivetal pikpOtepo NG
OTPMOCQAIPIKNC YE OTIOTEAECHOA TNV TITWON TNE OTABUNG TOL VEPOU GTO QPEATIO.
AUTO OPWC dev CLUPaivel yIOTI ATIO TO CWANVA aEPA, OTIOL N TTiEan eival ion pe
MV OTMOC@AIPIKY, MUTIOIVEL Aépag PECO OTO OWAAVO VEPOU TIOU ME TN HOP®N
QUOOAIdWV ovePBaivel oTo Kevd 0€pa  auvéavoviag Tnv Tieon P' kol

OTTOKOBI0TWVTOG TNV I00PPOTIIa.
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>XHMA 3.1. H apxn Asitovpyiag tov opyavou

Otav eTKpOTel €va otaBepd LWOC vePoL OTO PPEATIO, YUPW OTIO aUTO
onuIoLPYEiTal €va TUAPO KOPETHEVOU €OAPOUC TIOLU TO METWTIO dlOPPOXNC
ETIEKTEIVETAI OTASIAKA, OAANG €XEl CUYKEKPIUEVO oxnua. To oxnua e€aptdtal armo
Tov TOTIO TOU €3A@OULC TNV OKIiVO TOU @PEATIOL Kal To UYOg TOu VEPOU.
(Reynolds and Elrick, 1986).

To OXrUO AUTO TOL HETWTIOU JIABPOXNC TIEPIYPAPETAl PABNUATIKA aTIO TN
otaBepd C (Reynolds and Elrick, 1986). Metd amd KATOl0 XPOvo t
AEIToupyiag touv opydvou aTtokabiotatal €vag oTaBepodg puBPOC pPorC Tou
VEPOU, 0 OTToi0C PTTopEl va petpnBei. H p€tpnon yivetal pe tn Borbeia KAiJoKog
TIOU JI0BETEI TO OPYAVO OTO TIAVW TUNUA TOL EEWTEPIKOV CWANVA.

Kaotd tn xprion TIEPATOMETPWY OT0 £0a@OC eu@avidovial  oplcPEVa

@OIVOPEVO TO OTIoIa €XOUV OOV QATIOTEAECUO TNV MEIWoN NG METPOUPEVNG
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LOPALAIKNG aywylpotntag (Reynolds and Elrick, 1985, lovAl0¢g, 1981). TEtola
@oIvVOpEvVa gival:

e H Omapén eykAwPiopévou aépa Péoa oTo £5A@OC.

* H ouvi{non tou €3A@OUC KATA TNV OTIOIO PEIWVETAl TO OAIKO TIOPWOEC.

* H dlayévean Katd TNV OTIoi0 £XOUPE CLOCWHATWAT TWV XAAAPWV UVAIKWV.

e H IA0waon, TTou cuvioTatal oTNV amodeon AETITOV UAIKOU PECO OTA KEVA TOUL
TTIOPWOOUC UETOU.

Ta dVo TeAeuTaia @avoueva gu@aviovTal KLUPIWC ae YEWAOYIKEC OTIOBETEIC.

Me to Odlarepatouetpo Guelph pmopolue pe TNV idla p€rpnon  va
UTTOAOYIOOUPE TOUTOXPOVO TNV KOPECHEVN UOPOULAIKN  AYWYIHOTNTA, TO
OUVOUIKO PONG, TNV ATIOPPOENTIKOTNTA TOL €dAMOULC Kal TNV TIOPAPETPO A TNC
eiowancg Bresler.

H apxn tng pé€tpnong g Kfs pe m ovokeury Guelph permeameter
Baoiletal otn Bewpia 1oL avémtuéav ol Reynolds et al. (1983),kal TNV
TpoTIoTIoinCOV Kol PBeATiwoav otn cuvexela ol Reynolds et al. (1985).
S0pewva pe TN Bewpia auti, N ULVOPAUVAIKA AYWYIUOTNTO TOU KOPECHEVOUL

edagoug Kfs oto 0TTaIBpPO LTTOAOYILETAl OTTIO TN OXEON:

ormov Q5=n amaitovPevn OTaBepry TIAPOX VEPOU yia va dlatnpndei éva
otabepd Pabog vepov H otnv orr, 6=n aktiva ¢ omNnAg Kol O=adIdoTaToq
OUVTEAEOTNC TToL e€apTiETal a0 To Adoyo H/a.

To duvauikd ¢ pong cpm otV e€icwaon (1) divetal amo t yvwaoTth e€icwan

touv Gardner (1985):

OTIou I €ival n apvnTIKr) TTiEGN TOL VEPOU TWV TIOPWV.
Mo va tpoadioplotolv N Kfs katl n cpm AOvovTtal oLyXPOvwC ol e€lowaelg (1)

kalt (2) (Reynolds and Elrick, 1985).
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ATIO Tn KoTaoKevdotpla etaipeia Tov Guelph permeameter (Soil Moisture)
ol e€lowoelg (1) kai (2) divovtal:
a) Ma eAa@pL £€da@oC
Kfs =0.0041 .X.R2 - 0.0054.X.Ru
(pm=0.0572.X.R! - 0.0237.X.R2,
B) Na BapL €dagog
Kfs =0.0041.Y.R2- 0.0054.Y.RJ(
cpm = 0.0572.Y.R! - 0.0237.Y.R2/
omouv Rt kai R2 gival ol oTaBgpég PETABOAEC TWV TITWOEWV TNE OTABUNG TOL
vepol NG de€apevrg TNG ouoKeLvng o cm/sec yila H”™d cm kol H2=10 cm
avTIoToiXWwC, X, Y gival otabepeg TNC de€apevng o€ cm2, (pm €ival T0 SLVAUIKO
pong oe cm2/sec kal Kfs gival n LOPAVLAIKN] AYWYIUOTNTA TOU KOPECHUEVOU

€dA@oug og cm/sec.
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3.1.1 TuTttortoinuévn dladIKaoia TToL aKOAOLBEITAl yia PETPNON GTOV aypo
ME TO dlaTtepATOMETPO Guelph.

OEZH METPHZHZ

TYNOZ EAAPOYZ YMOTEIA AIAMOP®Q>H ANQMAAIEX
|

>YNAPMOAOIHZH TOY AIANIEPATOMETPOY

MPOETOIMAZIA TOY ®PEATIOY

|
FEMIZMA PEZEPBOYAP (ZQAHNA)

TOMOOGETHZH AIANEPATOMETPOY

EMIAOIH PEZEPBOYAP (ZQAHNA)

2YNAIAZMOZ PEZEPBOYAP (ZQAHNEZY) EZXQTEPIKO PEZEPBOYAP (ZQAHNEZX)
(Ma ehagpud €ddaen) (Ma Bapud €dd@n)
YOpauAiké OYog 5cm, kKaBoplopog R.,. YOpauAiko 0o 5ecm, KaBoplopog R-i.
YdpauAiko OYog 10cm, kaboplopog R2. YdpauAiko UWYog 10cm, kaboplopog R2
YTtroAoyelopoi YTtoAoyelopoi
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3.2 METPHZH THX Kfs (YAPAYAIKHZ ATQINMOTHTAY KOPEZMOY

2TON AIrPO)

To mepatopetpo Guelph petpdel tnv otabepr] Tapoxny Q MOVIUNG
KOTAOTOONG TIOL ATTOITETAl Yia va dlotnpnoel éva otabepd BaBog vepoL o éva
OPIOUEVO KLAIVOPIKO (PPEATIO TOL OTIOIOL 0 TTUBUEVAC BpioKETal TTAVW ATIO TNV
uTIoOYEld OTABUN. O CWANVOCG €I0000V TOL AP JIOTNPEI KEVO €TTAVW OTIO TO
vePO EVTOC TOU dIATIEPATOUETPOU, £T01 WOTE TO VEPO VO PEEI EKTOC TOL OPYAVOU
e TNV TTOPOXN TIOU ATIAITEITAl IO vo dlOTNPEITal TO VEPO PECO OTO TINYAdl OTO
i010 ETTITIE®O PE TO KATW AKPO TOU CWANVA €I00O0L TOL AEPQ.

Me autd 10 OUOTNUO, 1N TIOPOXHN TIOL EICEPXETAlI OTO TINydadl didetal
METPWVTOC TO LYPOC TOL VEPOU TIOL PByaivel ATt TO OPYAVO KOl CUVETIWE OTIO TO
TINyadl TIPOC TO €30QOC, YEVIKA OLYKAIVEL o€ pia otaBepn Tipn Q, €viOC PIKPOU
XPOVIKOU dlacTtriuatog 5 €wg 60 min.

Tnv TTon TNE OTABPNG TOL VEPOU TNV HETPAPE € cM ava 5 min, PE AUTEQ

T TINEC CLUTIANPWVETAL O Trivakag. Mapadelyua evog TETOIOL TIiVOKA gival o

mivakag 3.1
A/A QPA (min) MEZO 2TAGMH AIADOPA PYOMOX
AIAZTHMA NEPQOY ZTON 2TAGMHZ ANNATHZ
XPONOY 2ZQAHNA NEPOY EMIMNEAQOY
(min) (ecm/min) NEPOY (cm/min)

1 5 5 8 0 0

2 10 5 8.5 0.5 0.1

3 15 5 8.9 0.4 0.08

4 20 5 9.3 0.4 0.08

5 25 5 9.6 0.3 0.06

6 30 5 10 0.4 0.08

7 35 5 10.5 0.5 0.1

8 40 5 10.9 0.4 0.08

9 45 5 11.3 0.4 0.08

10 50 5 11.7 0.4 0.08

MINAKAZ 3.1
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O puBPOC aAAayr¢ oTABUNC vepOL eival To R =0.08cm/min.

To Tmepatouerpo Guelph attoteAcital amd dV0  dlAPAVEIC CWAAVEQ
TOTIOBETNUEVOLG TOV €va VIO TOU GAAOUL. Otav TIPOKEITAlL va PETPNOEL n
aywYIHOTNTa o€ Bapld €0A@N TOTE YEUIlEl 0 €0WTEPIKOC CWANVAC POVO, EVW
otav yivovtal PETPNOEIC O eAa@Pa €dA@n yepidovtal pe vePO Kal o1 OO0
OWANVEC.

Mo va 1IPpocdIloploBei N LOPOULAIKN] OyWYIHOTNTO KOpeapoL Kfs, pETPAPE
010 i010 @PEATIO TNV TTOPOXN YIo OoTaBepd LY OC OTABUNG vePoL 5 cm Kal oTnV
OULVEXEID YIO OTaBePO LYOC oTdBbung vepoL 10 cm Kol XPENOIYOTIOIOUVTIAL Ol
KATwO! €€l0WaEIC:

a) Otav xpnoigottolovtal Kol ol U0 GWANVEC:

Kfs = (0.0041)(X)(R2) - (0.0054)(X)(Ri)

cpm= (0.0572XXXRO - (0.0237)(X)(R2)

X = Z1aBepd opydvou, OTav XPNOoIUOTIoIoUVTal Kal 01 U0 CWANVEG (didstal

OTT0 TOV Kataokevaoth X = 35.27cm2)

R2 = H 1tt@oon tou vePOoU PECO OTO SIOTIEPATOUETPO OE cm/Sec yla oTabepo

OYog oTdBung vepoL oto @pedtio ico pe 10 cm.

Rt = H 1It@oon tou vepoU PECO OTO SIOTIEPATOUETPO OE cm/Sec yla oTabepo

OYog oTéBuNg vepoL aTo PpPeATIo ico pe 5 cm.

B) OTav ypnOIVOTIOIEITAl O coujtcpikoc TWANVOO

Kfs = (0.0041)(Y)(R4) - (0.0054)(Y)(R2)

cpm = (0.0572)(Y)(RY) - (0.0237)(Y)(R2)

Y = ZtaBepd TOU OpPydAvou OTOV XPNOIUOTIOIEITOI POVO 0 E€C0WTEPIKOG

cwAnvag (didetal amo tov Kataokevaotn Y = 2.22 cm2).
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KE®AAAIO 4
MEIPAMATIKO MEPOX

41 TENIKA

Mo To TIEIPAUOATIKO PEPOCG TNG TTOPOVCAC £pyaaciag ETIAEXONKE aypoOC OTo
aypoktnua Tou Mavemiotnuiov @gcooAiag otnv TEploX Tou BeAeotivou. Zt0
TUNMO aUTO TOL €3AEPOULC PETPNONKE ETTE TOTIOL N LOPAUVAIKI] AYWYIHOTNTA UE TO
TepatoueTpo Guelph kal tapbnkav deiypata yor TNV avaAuan Tou €dA@OoLE Kal
TOV TIPOCIOPICUO OPICHEVWV PUOIKWY TOU XAPAKTNPIOTIKWY. ZUVOAIKA £yIvav
86 ETIi TOTIOL WPETPNOEIC TNE UOPAVAIKNC AYyWYIHOTNTAC KOPEOUOU Kal TtapOnkKav
OL0 deiypata yia edA@IK) avAAULCT OTO EPYOCTHPIO.

H peAetnBeioa meploxn KabBw¢ Kol ol BEoeIg T Kal T2 TWV PETPAOEWV TNG

MNXOVIKNAG avaAuong Kal Twv delypoatoAnyiwy @aivovtal oTo oxnua 4.1

45

45

Zxnua 4.1 MeAetnBeica Ttepioxn
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4.2 ANAAYZH TOY EAADPOYZ

H pnxoavikr] avaAuaon Tou €0A@Ooug £yIve OTo IVOTITOUTO XapToypa@naong Kal
Tagivounong edaewv Adploag. Ta desiypata eAn@dnoav 1piv amod tnv evapén
TWV PETPHOEWV OTIC BEaelg T, Kal T2 OTIWC QaiveTal oto oxnua 4.1 amo Badn 0
-15 kai 15 - 30 cm yia va TtpoadloplioTOUV Ta €D0@OAOYIKA XOPAKTNPIOTIKA TOU
aypoU. Ta amoTteAéouaTa TNG avAALONG aUTAC Ttapouaidlovial oTov Ttivaka 4.1
KOl €EK@PACTNKOV ¢ T0000T0 %. TNa v  katdtaén Ttou  €dA@OUG

XPNOILOTIOINONKE TO TPIYywVO PNXOVIKAG avAALuong TIOL @aIVETOl OTO OXNnua 4.2.

100

TTOOOOTO APHOUL

ZxNua 4.2, Tpiywvo pnxavikng avaiuong
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©¢on

Ti

T2

T2

O XAapOKTINPIOUOG TOL €dAMOUG PaiveTal oTov Ttivaka 4.1.

Bd&bog

(cm)

0-15
15-30
0-15
15-30

CdCo3
(%)

7.04
10.05
9.24
10.34

MHXANIKH ANAAYZH

Appog
(%)

21
29
19
24

INOC

(%)

46
36
42
35

OT1ou: CL = ApyIAA@ANG TINAOG

SiICL = IALOOPYIANAWOEC

C = Apylrog

ApYIAOG

(%)

33
35
39
41

XapoKin-

PIOHOG

CL
CL
SIiCL

EC*103
(mmhos/
cm)
<3
<3
<3
<3

PH
h2o
11
7.8
7.9
7.8
7.9

MINAKAZ 4.1 ES0@OAOYIKA XOPOKTINPIOTIKA TOU TIEIPAUATIKOU aypou.
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4 3NMPOZAIOPIZMO% THX YAPAYAIKHZ AIrQriMOTHTAX ME TO
MEPATOMETPO GUELPH

MNa v €@apuoyn tng peBOdou TOUL TrEPATOUETPOL Guelph otov aypo
avoiXTnKav He €va TPUTIAVI £dA@oLC (eda@OAVTITNG), OTIEC aktivag 0.03 m 1
olapétpou 0.06 m kai Baboug 0.3 m.

Méoa oe kKABe oTtr) TOTI0OeTONKE TO TtEPATOUETPO Guelph kal otnpixOnke
UE TPITIOdO TTIOU TTOTOVCE OTNV ETTIPAVEIN TOU £DAPOLC. AIOXETELOBNKE VEPO OTNV
0TI}, TOU OTIOIOL N OTABUN dlotnNENBNKE o€ éva otabepd LYocC H-1 = 0.05 m Kal
UTIOAOYIOTNKE HIO TTOPOXN VEPOU Q:-,. ZTNV CUVEXEID EPAPUOCTNKE €va OAAO
oYog vepoL H2 = 0.10 m 10 oTI0i0 £dwWaE pia véa TTapoxr Q2. O LTTOAOYICUOC
TNC LOPAVLAIKAG AYWYIMOTNTOC KopeouoL Kfs amo 1 mapoxég Q-, kar Q2 gyive
OTIWC TIEPIYPAPETAl OTO KEPAAAIO 3.2 KOl EKQPPACTNKE € m/sec.

Ta aToteEAéoUATA  ATIO TIC METPNOEIC TNC ULOPOALAIKAC AYWYIMOTNTOG
KopeopoUL Kfs 1tou eA@Bnoav @aivovtal otov Ttivaka 4.2

AKOUQ UTTOAOYICOUE TO PHECO OPO Kal TNV TUTTIKI ATIOKAION TNC LOPAUAIKIC

aywylpotnTag kopeopov Kfs. M.O = 2.93 10'4kal S.D = 3.47 104
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AlA
Kkl
k2
k3
k4
k5
k6
K7
k8
k9

klO

kIl
k12
k13
k14
k15
k16
k17
k18
k19
k20
k21
k22
k23
k24
k25
k26
k27
k28
k29
k30

TIMEZ
1.79E-04
3.26E-05
3.26E-05
1.74E-05
3.26E-05
6.54E-05

0
4.78E-05
3.26E-05
3.26E-05
6.54E-05
4.78E-05
1.63E-05
1.63E-05
3.26E-05
3.26E-05
6.54E-05
6.54E-05
5.02E-05
3.26E-05
9.78E-05
3.26E-05
8.18E-05
3.26E-05
6.54E-05
3.26E-05
2.79E-04
5.02E-05
1.13E-04
1.63E-05

MINAKAZX 4.2 TigéG UOPALAIKIC AYWYIMOTNTAC KOPETHOU

AIA
k31
k32
k33
k34
k35
k36
k37
k38
k39
k40
ka1
k42
k43
ka4
k45
k46
ka7
k48
k49
k5Q
k51
k52
k53
k54
K55
K56
k57
k58
k59
k60

TIMEZ
1.63E-05
1.64E-04
3.20E-05
2.94E-04
1.64E-04
2.88E-04
1.01 E-03
3.84E-04
2.12E-04
1.53E-03
4.10E-04
4.56E-04
3.42E-04
2.60E-04
4.24E-04
1.18E-03
4.42E-04
4.58E-04
1.24E-03
4.40E-04
1.62E-04
3.42E-04
4.88E-04
1.31E-04
1.63E-04
1.97E-04
2.12E-04
1.31E-04
1.46E-04
1.64E-04

A/A
K61
k62
k63
k64
k65
k66
k67
k68
k69
k70
k71
k72
k73
k.74
k75
K76
K77
k78
k79
k80
k81
k82
k83
k84
k85
k86

TIMEZ
2.12E-04
2.44E-04
3.92E-04
2.62E-04
6.18E-04
1.66E-04
3.42E-04
2.78E-04
6.96E-04
3.10E-04
2.88E-04
2.78E-04
1.76E-03
1.59E-03
2.78E-04
3.10E-04
1.97E-04
5.08E-04
4.06E-04
2.78E-04
3.10E-04
4.10E-04
3.78E-04
3.92E-04
2.78E-04
4.40E-04
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KE®PAAAIO 5
MEQZTATIZTIKH ANAAYZH

51 OEQPIA TEQZTATIZTIKHZ
5.1.1 NevikOTNTECQ

H MewOoTaTIOTIKY) UTIOPEL VO EQAPUOCTEL OTN YEAETN KATIOIOL @OIVOPEVOU, TO
OTIOI0 WTTIOPEI VO XAPOAKTINPICBE w¢ TIEPIPEPEIOKO @aIVOUEVO. H PeTABANTA n
oTIoio  Xapaktnpidel 10 @AIVOUEVO OVOPALETOl TIEPIPEPEIOKN HETARANT Kal
OTIOTEAEI QPIBUNTIK OULVAPTNCN XWPEOUL TIOU METARAAAETOI ATIO OnueEio o€
OnNUEI0 PYE OUVEXN TPOTIO, XWPIC OPWCE VA UTIOPEL va attodobei n petaAntotnta
OUTH PE OLVNBICPEVN, CGUYKEKPIPEVN OVOAUTIKY HABNUATIK) ouvaptnon.

‘Eotw S pia 1eploxr) otnv oTtoia €xel PETPNOei éva oUVOAO TIHWV HIOG
vlomrog Z(x:,), i=1, 2, ..., n, 6mou X! vTTOdNAWVEL TN BECN TIOL PTTIOPEI vVa gival
o€ JovodIACTATO XWPO, JIBIACTATO 1| UTIOPEL va dNAWVEL XpOvo. KaBe tiun z(xk)
pTIopEi va BewpnBei cav Eva OTA0 gvdexOuevo TNG Tuxaiag METABANTNAC z(Xxk)
OTn OUYKeKpPIYEVN B€an Xk Otav n tuxaia petaBAntr z(xk) dotpexel 1o TEdIO
oplopol TG S dnAadny X* TIOU AVNAKEL OTO S TOTE MIAAUE VIO TIEPIPEPEIOKN)
METABANT) Kal To oUVOAO ({(x1), V X! TIOL avrKel OTo S} OTTOTEAEL TLXOIO
ouvaptnon.

Méxpl Ta TEAn Tou 1960 n avdAuvon TwV TIEIPAUATIKWY OeOOUEVWVY, YIVOTAV
JE TNV LTIOBeCN OTI Ol PETPNOEIC NTAV OTATIOTIKA OVEEAPTNTEG N OTI N KOTAVOMN
TWV PETPOEWV OTO XWPEO NTav Ttuxaia. 'ETol prmopoloe va XpnolhoTtoinbei n
pMEBOSOC NG avaAuong Tng dIACTIOPAG Kal va TIPOoacdIopIoTolV TIAPAPETPOL
OTIWCG 0 CUVTEAECTNC METAPANTOTNTAC K.O. TIAVIO OTO TIAQICIO TNG KAQGGIKNG
STOTIOTIKAG. AUTR] N UTIOBeCon OpwC Oev MPTIoPEl va eEao@alloBei xwpig
TIPONYyoUPEVa VO €PELVNOEL N TIIBAVH TOTIIKI) CUGXETION TWV PETPROEWV.

MNa TNV eKTipnon kKol GAAWV TIHWV NG TIOPAMETPOL METOEL Twv NRoN
TIEIPAUATIKA TIPOCdIOPICOEVTWY TIHWV (TTOPEPUPOAN) YyiveTal avaykaia n Xpron
Alaypappatog Huidlaotopdc.

To Alaypaupa Huidlaotopdc divetal amo tn oxéaon:
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Y(xh)=Y(0,h)=Y(h)=1/2. E{( z (xi) - z~+h) )2}

KOl UTTOPEL va TTPOadIOPICTEL ATTO TIG PETPOEIG UE E€icwoaon:

N(A) ,
Y*(h)=1/2*N(h) = {(Zxt) -z(XI+h)}2

omov E ek@pddel Tov TeAeOT) TNC pEong TIMNAG kat N(h) tov aplBuo twv
{euyapIV TWV TIEIPOUOTIKWVY HETPNOEWV (z(X-i), z(X-i+h), TTOL aTtEXOLV HPETAED
Tou¢ amoéaotTaon N.

O 06pog 2y*(it) koAesitar PoplOypappa Kal €ival n  PETABANTOTNTA  TWV
OlPOPWV  TWV  TIEIPOUOTIKWY  JETpRoewv avapeca o€ N(h) aplbuo
TIEIPAPATIKWV (EVYAPIWV.

To A.H. €€aptdatal 1600 amo 10 PETIPO dlavlopatoC h 000 Kal amod 1n
o1evBuvan tou h. ZTnV TtepiTtIwaon 1ov dev e€aptatal amod 1 dievBuvan, TOTE ol
petprioelg Ocixvouv OTI TO TEdi0O OpIoPoL  €ival 100TPOTI0O WC TIPOC TO
METPOUUEVO pEYEBOC, OIO@POPETIKA €ival AVICOTPOTIO Kol WC &K TOUTOL Ol
OlOOPETIKEG KaTeELBLVOEIC Ba TIPETIEL va AdpBdavovial EEXwPIoTa uTIoYn
TIPOKEIUEVOU VO EKTIMNOEL  KAVEVOC EVOIOPETEC TIMEC OTIC  OIAPOPEG
KaTeLOVVOEIC.

Eival Aoyiko ol dia@opeg ({(X) - z(x+h)} va teivouv TIpog T0 PUNdEV pia Kal
TIOAD KOVTIVEC METOED TOLC METPNOEIC OVOUEVETOL Va €ival idleg, OTIWC ETTIONG
gival AOYIKO Ol MPETIPNOEIC va Yyivovial OAO KOl TIEPICCOTEPEC OCULOXETIOTEG
HETOED TOLC 600 HeEYOAWVEL TO h, €101 WOoTe 10 A.H. va Teivel OTNV OPIOKK TIN
TOU nuicewg ¢ dlacTopdg Otav 1o h Teivel oTto ATtEIpO. AUTHV TNV TIPN TNV
OVOUAJOLUE KOTWQAL (sil)tou Baploypdupatog Kol CUPPOAIleTal e
MoAatalta Kal oTI¢ d00 TIEPITITWAOEIG €ival dUVATOV va UTIAPXOUV OTIOKAICEIG.
2TV TIPWTN TIEPITITWAN, OTIOL avti va £xoupe y*(0)=0 €xoupe y*(0)=00, dnA.
gl otaBepry TP TIOL AEyETal nugget - OPOC TIOU oO@eiAetal otnv OTapPENn
KOBopoU PETAAAOL 1] UTIOPEL va aTIOdIOETAl OE CQAAUO PETPrOEWV. ‘OTav dev

TIOPATNPEITOl OpPIaKA TIUN Yyio YEYAAQ h, TOTE aLTO aTTOdIdETOlI OTNV TTOPOLTIa
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KaTolag TAong METOEL TwWV HPETPIOEWVY TIOL ATIOTPETIEI TNV TUXAIOTIOINGT TOU(
OTOV OUTEC ATIEXOLV OPKETA UETAED TOuG. To €VPOC N TIEPIOXN ETIPPONC TOU
BaploypAuuotog €ival  pia  amtootocn  TEpAvV TG OToiog N TP Tou
Baplypduuotog TTopapEVEl oTaBepn Kal dgixvel OTI Ol TIUEC TOL deiypaTog TIEPO
¢ ATIO0TACNC OUTHC TIOPOPEVOUV OCUCXETIOTEG. Ta TTOPATIAV®W: KATWEAI (Sill)
Ct 10 C0 (nugget) kai TO €UPOC a OTOTEAOUV TO XOPOKINPEIOTIKA TOU
Baploypauuatog.

O OULVTEAECTNC OLOXETIONG R €ival éva PETPO TIPOCAPUOYNG TNG KAUTIUANG
TIOAIVOPOUNGCNC OTIC TIMEC TOL TIEIPAUATIKOU Baploypdupotoc. MapdAAnAa pag
deixvel To BaBPO CLUOXETIONG TWV TIPWV TOL TIEIPAUATIKOU Baploypdpuatog y(11),
Ue TIC TIMEC TNC armtoctaon h. Oco peyaAlTtepn €ival n TIUA TOU OUVIEAEOTH
ouoxétong (Katd oTrtoAuTn TUR), TOOO MEYOAUTEPOC €ival 0 PBaBuog g
ouoxEtiong. Otav 0 ouVTeEAeOTNC cuoXETiIong TIAPEL T 0 dev onuaivel Ot ol
METABANTEG dev cuaoxeTiCovtal PETOEL TOUC. ( ZaKeAAApPiIOL-MaKpPAVTWVAKN M.-
TuomouAog X.-TavwOTIOUAOC .. ZUYKPITIKN OTOTIOTIKY €TEEEPyaaia TG
LVOPOVAIKAG AYWYIMOTNTAC KOPESKOUL aTtnV LTIAIBPO.)

Otav dVo petaBAnTeg r(x) kai r(x+h) dev cuoxetidovtal yio OTToI00NTIOTE YN
UNOEVIKN artooTacn h TOTE £XOULUE TOV AEYOUEVO «AELKO BOPLPBO». Znuaivel OTI
N Katavoun ¢ METARANTAG eival TeAeiwg Tuxaia.

Mo vo EKTIUNOOULMPE TIMEC UTIO MPEAETN 101I0TNTOC N HeyEBoug (T.X. NG
UVOPAUAIKAG aywyluoTnNTac) o€ B€oel TIou OV €XOUV CULUTIEPIANQOEi OTNn
OclyyatoAnWia, TIPETIEL LTIOXPEWTIKA va dexBoLUE ToV TIEPIOPIOUO OTl M.M. TT0UL
ekppadetar amo 1w ouvdaptnon {(x” eival otdociyn av  Ta  OTOTIOTIKA
XOPAKINPIOTIKA TwV TuXaiwv petafAntwv z™N+h) eival ta idla dnAadry otadepd
ylo KABg h.

MNa v MrewotatoTiKh XPelalOUaoTe PEXPL Kal 21¢ TAENG oTaoluotnTa. Auto

HOONUOTIKA EKQPALETAl WC EENC:
1) YTIApxeEl TTAVTOTE N hJEoN TIPN Kol dgv eEapTdTal amo tn 6€on
E{z(xi)}=m V Xi Tou avrkel 010 S
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2) Na kabBe Clevydpl Tuxaiwv petapAntwv (I(X) - z(x+h)} vmdpxer n
OULMMETABANTOTNTO TIOL  €ival  ouvAPTNON MPOVO TNG  METAED  TOULG

armootaong h kal dev e€aptatal armo TI¢ B0l TIG idIEC.

Covlz?), z(x1+h)}=C(h) V x* Ttouv avikel 010 S
H otaciuotnta ¢ CULPPETARANTOTNTOC CUVETIAYETOL TN OTACIMOTNTA TNG

OlOOTIOPAC Kal KATA CLVETIEIO e€aa@aAilel TNV OTTAPEN TOL dlAYPAUUOTOC.

5.1.2 MovtéAa Baploypaupatwy
Ta ouvribn poviéda Baploypapudtwy TIOL PTIOPOUV va TIPOCAPUOCTOUV

OT0 TIEIPAPATIKA dedopéva givat:

To o@aIpIKO LOVTEAO TOU Matheron, Tteplypdagetal armo v eéicwan:

C*(3h/2a - h3/2a3) ., h<=a
C ., h>a
OTIOL, O n OKTiva eTpponc (UETA TNV armoOoTOon aUTA Ol PETPOCEIC €ival
OCUOXETIOTEQ).
C n opiokr Ty ¢ nUidiacTtopag (sill).
To o@aIpIkd PYOVTEAO @aiveTal oTo didypapua 5.1.
To eKBETIKO LOVTENO
Y(h) = C*[ 1-e"hfa]
H KAuTTIOAN TOUL €KOETIKOU HOVTIEAOUL €XEl MIKPOTEPN KAION OTIO T0 O@AIPIKO

HOVTEAO Kal dev Ttaipvel TTOTE TNV TIPN C. OTtwg @aivetal ota diaypaupota 5.2.
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AIATPAMMA 5.1. Z@aIplKO JOVTEAO BaploypApuaToq.

AIATPAMMA 5.2. EKBETIKO POVTEAO BaploypAUUOTOC.

MovTtéAla TTou dev €xouv sill sival Ta €€ng:
To VOOUUIKO UOVTEAO

Y(h) = p*h
OTIoU p N KAION NG YPOMUNG.
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TO VEVIKELVEVO VOOUUIKO LOVTEAO
Y (h)=p*ha , O<=0a<2

TO YPAPMIKO KOl TO YEVIKEUPEVO YPOUMIKO @aivovtal oTo didypaupa 5.3.

AIATPAMMA 5.3. TOOUMPIKO KOl YEVIKEUUEVO YPOAUUIKO HOVTEAO
Baploypduuatoc.
To vovtélo Wiisian
Y(h) = 3*a*In(h)
3¢ OUTO TO HOVTEAO TO OIAYPOUPO NUISIOCTIOPAC Eival YPOAPPIKO av
oXedlaaTel EvavTtl Tou Aoyapibuouv TN amocTacnc.
Emiong, otnv TEIPAPATIKY] KAPTIOAN TOU  PBapIOyPAUPOTOC MTIOPED va

TIPOCOPHOCTEl €Vvag cUVOLACHOC TWV TIOPATIAVW HOVTEAWV.

5.1.3 OpoaAoTtoinon.

Ta TTPpoNyOUUEVA POVTEAD QVOEEPOVTAl O PETPNOEIC YIA ONUEIOKA deiypata.
Av AdBoupe uTIOYN pag To OXNUA, TO PEYEBOC TV JEIYUATWY Kal TOV TPOTIO ME
TOV OTTOI0 €ylvav 0l JETPNOEIC TTAPATNPOUVUE 0TI KABWC aLEAVETAl TO UNKOC TwWV
OEIYUATWVY HEIWVETAL N JETABANTOTNTA.

H opiak) Ty C touv BaploypAPPoTog TIOL UTIOAOYIOTNKE Yyl CNUEIOKA

ociypata gival ion pe ) petaBAntotnta. Otav ta deiypata gival oTHAEG pPrKoug |,
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101e C1=S12<S2=C yIaTi TIaipVOLUE TOV PECO OPO TWV TIHWV TWV PETPROEWVY TOU
peyeBoug OTo PnKog |.
Ta Tmepapatikd  Baploypdupata yia  deiypata pnkoug L, 2L ko 3L

TIOPOUCIAOLY TNV OKOAOLON PoPEH OTIWC PAIVETal OTO dldypauua 5.4.

AIATPAMMA 5.4. OpaAottoinon BaploypAuuatoc.

v TPAén €ival yvwoTtd TO TIEIPAUATIKO BapIOypouPa y°r)) TIou EXEl
UTTOAOYIOTEI OTTO Oeiypata JNAKOUC | 2T OULVEXEI YIVETOl EKTIUNON TwWV
TIOPAPETPWY TOU CNPEIOKOU HOVTEAOU TIOU TIPOCOPUOLETAl OTO TIPONYOUUEVO
TIEIPOUATIKO Baploypauua. To ogaAoTioiNuéVo Baploypaupa yNT) vTtoAoyiletal
ue TN Ponbelad TwV OXECEWV Kal TIVAKWY avAloya HE TO HOVIEAO TIOU
XPNOIUOTIOIEITAl.

FPOLUIKO LOVTEAO.

Yi(h)=p*h2/312*(3lh) h<=|
Y1(h)=p(h -1/3) , h>=I
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Mapatnpeital 6Tl yio YPAPPIKO ONUEIOKO LUOVTEAO BaploypAUUOTOC UE apXIKA
uu 0 TO AVTIOTOIXO OMOAOTTIOINKEVO Baploypopua TEPVEL Tov d€ova Twv y OTo

onueio -p!/3, OTIWC Qaivetal oto didypappa 5.5.

EKOETIKO LOVTEAO.
Yi(h)=C*{2a / |+a2/ 12*[1-exp(-1/ a)]*{exp(-h / a)*[1-exp(l / a)-2]}}, h>=l
OTIov, O-1=0+l

01=2*O{a /! - a2/12*[1-exp(-| /a)]} dnAadnp CAC, a-1>a

TO OPOAOTIOINUEVO EKOETIKO POVTEAO @aiveTal oTo dldypapua 5.6.
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S5EN U1 2 OO AN

Z@AIPIKO LOVTEAO.

210 O@AIPIKO POVTEAO Ta pEyioTa (sill) divovtal atod TI¢ oXETEIC:
C-|=C / 20*(20-10I / a+I3/a) , 1<=a aI=a+l

Ci=C / 20*a*I*(15-4a /) . 1>=a

Mo TOV UTTOAOYIGHO TOU OPAAOTIOINUEVOL BOpPIOYPAUUOTOC XPNOIUOTIOIOVME

THVOKO yIo OKTiva €TTIPPONG a Kal peyioto (sill) 1.
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5.2 MEG©GOAOX FEEQ>TATIZTIKHZ EMNE=ZEPIAZIAZ

AMNOTEAEZMATA

H yewotatiotkn emnegepyaoia €ylve pe 10 TIpOypaupa Geostat oto
epyaaTtnplo Mewpylkng YOPAULAIKAC TOU TUNUOTOC MewTtoviag @UTIKNG Kal {WIKNC
TIapAywyne.

Me tn PBonBeia tou Geostat kal TV UTIOTIPOYPAUUATWY TOU variogr exe
dataol datao2 outpout vuTOAOyicOPE TIC TIMEC TWV  TIEIPAPOTIKWV
Baploypopuudtwyv Twv (y) o€ oxéan Pe TNV anoctaon h. Mg 10 LTIOTIPOYPAUMO
datao 2 opicape Tov apiBud TWV TINWV TNG YETABANTHC. ETUTAé0V, cloaydyape
TC TIHEC TNCG METARANTNC (LOPOVLAIKN AYWYILUOTNTA) KOl TIC CUVTETOYUEVEG TWV
Béocwv TIOU Eylvav ol petpnocl. OTwg @aivetal oto oxnua 4.1 otnv
opaypa@o 4.1. Mo TNV e0PECN TWV CUVIETAYPEVWVY KABe BEong opicape dVo
KABeTOLG Agoveg ava@opdg X o0 opllOVTIog Kol Y 0 KATOKOpu@og. O déoveg
opioTnkav oOTa Opl0 TOL TIEIPAPOTIKOU aypol. ZT0 ULTIOTIPOypaupa  dataol
opicape TNV ywvioKn avoxr A@=60°, 1o Brua avoxng Ah=3m Kal T0 Ovoud NG
HETAPBANTAC TIou €EeTACOLUE, ULOPOULAIKN) AYyWYINOTNTA. AKOPN opicaue TNV
olevbbuvaon (ywvia) odpwong, ¢ TIPOC TNV OToid 6o PEAETACOULUE TNV
HETOBANTH. ETUTIAEOV €TUAEEAPE va YivEl 0 OTOTIOTIKOC €Aeyxog Kolmogorov
Smirnov. Z10 vTTOTIPOYpauPa dataol opicape, n YEWOTATIOTIKN) €TeEEpyAaTia
VO Yivel Je auTOUOIEG TIC TIMEC TNG ULOPOULAIKNG AYWYIUOTNTOAC. ZTn CUVEXEIX
ETIOVOAABOUE TNV YEWOTATIOTIKA ETIEEEPYATiO PE TOUC AOYOPIOUOLE TWV TIHWV
NG LOPOVAIKAG AYWYINOTNTOG.

Me TO UTTOTIPOYPOUPO variogr exe eTeEEpyaocTKaPe Ta dedoueva. Me TO
UTIOTIPOYPAMMA output KAvaue e€aywyr] TwV ATIOTEAECHATWVY. Mhpape yia Kabe
dlevBuvan cApwWaoNg TIC TIMEC TOL TIEIPAPATIKOU PBOPIOYPAPUATOC O OXEON ME
NV OTTOCTOON KOl TA ATIOTEAECUOTO ATIO TOV OTATIOTIKO €Aeyxo Kolmogorov -
Smirnov. O oTOTIOTIKOG €AeyXo¢ Kolmogorov - Smirnov gival évag tpoTog yia
eAEyEOLUE TNV TIPOCOPUOYI OPICHEVNG OLVAPTNONG TUBAVOTNTA Of& KATIO

oTaTIoTIKG dedopéva. (Wwivog A. EQapuoouévn OTATIOTIKN.)

47



Ta armoteAéopata yia KaBe dievBuvon capwang eaivovtal GTouC TIOPOKATW

TUVOKEC.
« Me dlebBuvaon cdpwang 90° @aivovtal otov Ttivaka 5.1.

) XpNOIUOTIOIWVTAG OUTOVCIEC TIUEC TNG METAPBANTAG.

B) XpNo1poTIoIVTAC TOLG AOYAPIBOLCE TWV TIPWV TNG PETARANTHC.
« Me dievBuvaon odpwong 67,5° @aivovtal otov Ttivaka 5.2.

a) XPNOIUOTIOIWVTAG AUTOVCIEG TIMEC TNG METAPBANTAG.

B) XpNOIUOTIOIWVTAC TOLC AOYAPIBUOULE TWV TIHWV TNG PETABANTHC.
« Me dievBuvaon odpwong 45° @aivovtal oTtov Trivaka 5.3.

a) XpNOIYOTIOIWVTAC AUTOVCIEG TIMEC TNC METARBANTAG.

B) XpNOIUOTIOIWVTAC TOUC AOYAPIBLOLE TWV TIHWVY TNG METABANTAC.
« Me dievBbuvan cdapwaong 22,5° @aivovtal oTov Ttivaka 5.4.

a) XpNOIUOTIOIWVTOC AUTOUCIEG TIMEC TNG METARANTHC.

B) XpnolyoTolwvtag Toug AOYapiOUOoLE TwWV TIHWVY TNE PETAPBANTAC.
¢ Me dlevBuvon cdpwaong 0° @aivovtal otov Ttivaka 5.5.

a) XPNOIPOTIOIWVTOC AUTOVCIEG TIMEG TNG METABANTAC.

B) XpNOoIpUOTIoIVTAC TOUG AOYAPIOUOLE TWV TIUWV TNE METABANTAG.

ATIO TOV €Aeyxo Kolmogorov Smirnov CUUTIEPAIVOUUE OTI N KOVOVIKOTNTO

TWV TIAPOTNPNAOCEWV &V YiVETAl OTTOOEKTH YIa ETTITIEOO ONUAVTIKOTNTAC 10%.
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A\A

10
11
12
13
14
15

16

h(m)

12
15
18
21
24
27
30
33
36
39
42
45
48

MINAKAZX 5.1.a Tigég Tou TEIPOUATIKOL Baploypdppatog yia dievbuvaon

Y(h)
1.30E-06
6.53E-06
2.64E-06
6.25E-06
6.19E-06
4.79E-06
3,43E-06
4.08E-06
4.32E-06
5.94E-06
5,50E-06
4. 57E-06
5,41 E-06
5.44E-06
4,11 E-06

3.46E-06

AA
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

h(m)
51
54
57
60
63
66
69
72
75
78
81
84
87
90
93
96

odpwong 90°.

Y(h)
5,71 E-06
5,95E-06
4,82E-06
6.83E-06
5.89E-06
3.29E-06
1.92E-06
6,54E-06
5.83E-06
6.45E-06
4.45E-06
5.20E-06
9,48E-06
4.06E-06
4,22E-06

6.45E-06
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A\A

o A~ W N

10
11
12
13
14
15
16

h(m)

12
15
18
21
24
27
30
33
36
39
42
45
48

MINAKAZ 5.1.8 Tiyég TOL TIEIPOUATIKOV BaploypAupatog yia dievbuvan

Y(h)
1.12E-01
2.50E-01
2.67E-01
4.53E-01
4.33E-01
1.52E-01
2.73E-01
2.27E-01
1,31 E-Ol
3.14E-01
4.57E-01
2.78E-01
3.13E-01
5.52E-01
1.62E-01
2.47E-01

A\A
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

h(m)
51
54
57
60
63
66
69
72
75
78
81
84
87
90
93
96

odapwaong 90°

Y(h)
2,32E-01
2.20E-01
3.07E-01
5.96E-01
6.32E-01
2.85E-01
3.59E-01
3.08E-01
3.19E-01
4.06E-01
2.50E-01
6.09E-01
1,517297
2.20E-01
3.88E-01
5,10E-01
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A\A

A w N

10
11
12
13
14
15

16

h(m)

12
15
18
21
24
27
30
33
36
39
42
45
48

MINAKAZ 5.2.a Tiyég TOL TIEIPOUATIKOU Baploypaupatog yia dlebbuvan

Y(h)
8,01 E-10
5,17E-10
6.98E-10
8.74E-10
1.45E-09
5.84E-10
9.52E-10
9,10E-10
4.96E-10
7,12E-10
1.27E-09
4.87E-10
6.98E-10
I,IOE-09
1,18E-09

7.57E-10

A\A
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

h(m)
51
54
57
60
63
66
69
72
75
78
81
84
87
90
93
96

odpwong 67,5°.

Y(h)
1.05E-09
1.37E-09
8,13E-10
1.12E-09
1.74E-09
7.24E-10
6.50E-10
2,16E-09
1.22E-09
1,31 E-09
1.27E-09
1.84E-09
3.14E-09
1.28E-09
1.63E-09
1.60E-09
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A\A

10
11
12
13
14
15
16

h(m)

12
15
18
21
24
27
30
33
36
39
42
45

48

MINAKAZ 5.2.3 Tigég Tou TEIpapatikoL Baploypdupatog yia dievbuvon

Y(h)
3.37E-01
2.77E-01
2.69E-01
4.15E-01
4.17E-01
1.81E-01
2.74E-01
2.13E-01
1.15E-01
2.90E-01
3.70E-01
2.38E-01
2.45E-01
5,80E-01
1.85E-01
2,55E-01

A\A
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

h(m)
51
54
57
60
63
66
69
72
75
78
81
84
87
20
93
9

odpwong 67,5°.

Y (h)
2.47E-01
2.60E-01
3.12E-01
6.36E-01
6.57E-01
2.88E-01
3,71E-01
3,10E-01
3.19E-01
4,13E-01
2.50E-01
6.09E-01
1,517297
2.20E-01
3.88E-01
5,10E-01
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A\A

A 0w N

a1

10
11
12
13
14
15

h(m)

12
15
18
21
24
27
30
33
36
39
42
45

MINAKAZ 5.3.a Tigég Tou TEIpauaTikoL Baploypdupatog yia diebbuvaon

Y(h)
1.90E-09
5.18E-10
7.87E-10
1.08E-09
1.04E-09
5,50E-10
9.82E-10
7.15E-10
7.15E-10
8.56E-10
5.95E-10
6.91E-10
6.09E-10
7,41 E-10
2.24E-09

AA
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

h(m)
48
51
54
57
60
63
66
69
72
75
78
81
84
87
96

odapwong 45°.

Y(h)
1.15E-09
8.03E-10
1.37E-09
1.35E-09
7.04E-10
1.83E-09
6.76E-10
1.49E-09
7.74E-11
2.15E-09
1.66E-09
7.90E-11
6,25E-10
4.06E-09
2.12E-09
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A\A

10
11
12
13
14
15

h(m)

12
15
18
21
24
27
30
33
36
39
42
45

MINAKAZ 5.3.3 Tigég Tou TTEIpapatikoL Baploypdppatog yia dieubuvaon

Y(h)
6.76E-01
3,41 E-01
2.65E-01
3,71 E-01
3.40E-01
3,13E-01
3,19E-0
2.68E-01
2.37E-01
2.50E-01
3.40E-01
3.45E-01
3,01 E-01
4.26E-01

4,00E-01

A\A
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

h(m)
48
51
54
57
60
63
66
69
72
75
78
81
84
87
96

odpwaong 45°,

Y(h)
3.82E-01
3.69E-01
2.93E-01
2.84E-01
3,61 E-01
6.38E-01
9.03E-01
3.47E-01
2.03E-01
2.68E-01
3,48E-01
2,23E-01
7.47E-01
7.70E-01
5,10E-01
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A\A

10
11
12
13
14
15
16
17

h(m)
3
6
9
12
15
18
21
24
27
30
33
36
39
42
45
48
51

(@)

Y(h)
8.43E-10
5.64E-10
5,31 E-10
8.69E-10
5,62E-10
5,71 E-10
1,14E-09
7.03E-10
6.60E-10
1.43E-09
7.55E-10
6.78E-10
8.74E-10
1.13E-09
7.49E-09
4.49E-10
8.30E-10

©)

MINAKAZ 5.4.a,B Tiyég Tou TIEIpApaTIKOL Baploypduuatog yia dievbuvaon

odpwoaong 22,5°.
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AIA h (m)
1 3
2 6
3 9
4 12
5 15
6 18
7 21
8 24
9 27
10 30
1 33
12 36

(a)

Y(h)
8.43E-10
5.72E-10
4.82E-10
1,OIE-09
8.17E-10
3,92E-10
7.02E-10
5,17E-10
3.71E-10
1.59E-09
1.07E-09
3.33E-10

A\A h(m)

1 3
2 6
3 9
4 12
5 15
6 18
7 21
8 24
9 27
10 30
11 33
12 36
(B)

Y(h)
9.39E-01
1.75E-01
1.93E-01
2.74E-01
1.99E-01
2,85E-01
3.42E-01
3.00E-01
3.23E-01
4.35E-01
5,55E-01

5.63E-01

MINAKAZ 5.5.a,B Tipgég Tou TEIpapaTikoU Baploypdppuatog yia dlebbuvon

odpwaong0°.
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Ta amoteAéopata Ao TNV YEWOTATIOTIK] avAAuon JETa@EPONKAV OTO
OTOTIOTIKO TIPOYpapUa excel kal €ylve n ypagikr Ttapactaon Tng amootacng h
Kal TNG TIMAC TOL PBaploypAPUATOC Y. ZTNV TIPOCTIABEIN YA VO UTIOAOYICOUUE
KATola KaUTIOAN TIpocoppoyng cuoxetong (r>0,9). Bpebnke pia povo tétola
KAUTIOAN yia TNV ypo@ikr Topdotoon tng amootaong h kol tng TPng touv
Baploypdppatog y, Ye dlebBuvaon cdpwaong 22,5° Kal Otav XPnolPoTIOoINCaPE
TOUC AoyopiBuoug Twv TIHWV NG METARANTAC. A TIC LTIOAOITIEC YPOAQPIKEC
TIOPAOTACEIC OeV BPEBNKE Kauia TETOIO KOAUTIUAN TIPOCAPUOYICG UE GUVTEAEDTH)
ouoxétiong R>0.9. O1 cuUVTEAECTEG OLOXETIONG R yla KABe dlevBLVON GAPWaNC
Kal yio KABE TOTIO KAPTIVANG @aivovtol oTov Trivaka 5.6 XPnolIPoTIovTag
OUTOUCIEG TIMEC TNG METABANTNC KOl OTOV TivaKa 5.7 XPNOIPOTIOIVTAC TOUC
AoyapiBuoug Twv TIHWV TNG PETABANTAC.

Ta amoteAéopata yio Kabe dievBuvan odpwaong @aivovIal oTa TIAPAKATW
dlaypAayuarta.

* Me d1evBuvan odpwang 90° @aivovtal oto didypaupa 5.6.

a) XpNOIPOTIoWVTOG aUTOVCIEG TIMEC TNC METAPBANTAG.

B) XpnoIYoTIoIVTAC TOUC AOYAPIBUOLE TWV TIUWV TNG METABANTAG.
¢ Me d1evBuvon odpwaong 67,5° gaivovtal oto didypauua 5.7.

a) XpnOIPOTIOIWVTOC UTOVUCIEC TIMEG TNG METABANTHC.

B) XpNOoIhOoTIoIVTAC TOLE AOYOPIBUOLG TWV TINWV TN PETAPRANTAC.
¢ Me d1evBuvaon odpwaong 45° @aivovtal oto didypauua 5.8.

a) XpNoIUOTIOIWVTag auToUOIEC TIMEG TNC YETABANTAG.

B) XpNOIUOTIOIWVTOC TOLC AOYAPIBUOLE TWV TIUWV TNG PETARANTAC.
* Mg d1e0Buvon cdpwaong 22,5° @aivovtal oto didypauua 5.9.

a) XpNOIUOTIOIWVTACG AUTOUCIEC TIMEG TNC METABANTAG.

B) XpnaoiyoTolwviag Toug AoyapiBuoug Twv TIHWVY TN METARANTAC.
« Mg d1evBuvon cdapwanc 0° gaivovtal oto didypaupa 5.10.

a) XpNOIUOTIOIWVTOC AUTOVCIEG TIMEC TNG METAPBANTHC.

B) XpnoIYOTIOIVTOC TOUC AOYOPIBPOLE TWV TINWV TN METABANTHC.
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FONIEZ AIEYOYNZHZ

MONTEAA 0°
BAPIOrPAMMATON
rPAMMIKO 0,098
NOIrAPIOMIKO 0,054
MOAYQNYMIKO 0,112
AYNAMH 0,08
EKOETIKO 0,052

22.5°

0,328
0,265
0,347
0,291
0,108

45°

0,332
0,189
0,431
0,01
0,041

67.5°

0,606
0,497
0,632
0,533
0,633

90°

0,269
0,31
0,271
0,385
0,274

MINAKAZX 5.6. Tiyég ouvteAeot ovoxetiong R

FONIEZAIEYOYNZHZ

MONTEAA 0°
BAPIOTPAMMATQN
rPAMMIKO 0,219

NOIAPIOMIKO

MOAYQNYMIKO 0,462
AYNAMH
EKOETIKO 0,463

22.5°

0,829

0,863

0,903

45°

0,294
0,114
0,406
0,082
0,252

67.5°

0,37
0,271
0,41
0,268
0,389

90°

0,392
0,341
0,41
0,442
0,449

MINAKAZ 5.7. Tiyég ouvteAeot) ocuoXetiong R



v()

AIATPAMMA 5.6.a. Baploypappa pe diebbuvaon odpwaong 90°

XPNOILUOTIOIVTOCG OUTOVCIEC TIMEG NG METAPBANTAC.

AIATPAMMA 5.6.3. Bapidypayua pe diebBuvon capwaong 90°

XPNOIUOTIOIWVTOC TOUC AOYOPIBUOLC TWV TINWV TN HETABANTAG.



I(h)

0 20 40 60 80 100

h (n)

AIATPAMMA 5.7.a. Bapioypaupopue diebbuvaon copwong 67,5°

XPNOIHOTIOIVTOG OUTOVCIEG TIMEC TNG HETARBANTHC.

0 20 40 60 80 100
h(m)

AIATPAMMA 5.7.3. Baploypapua pe dievBuvaon cdpwong 67,5°

XPNOIUOTIOIWVTOC TOLG AOYOPIBUOLE TWV TIPWV TNG METABANTIC.
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4,50E-09
4/50E-09
3,50E-09
3,00E09
2,50E-09
2,00E-09
170E-09
1/)OE-09
5/)0E-10

0,00E+00
0 20 40 60 80 100

hin)

AIATPAMMA 5.8.a. Baploypaupa pe dievBuvon cdpwaong 45 °

XPNOIUOTIOIWVTOC ALTOVCIEG TIUEG TNG METAPBANTAG.

1,00E+00
6,00E-01
6 ,00E-01
>s 4,00E-01
2 ,00E-Ol

0,00E+0O0
0 20 40 60 80 100

h(fa )

AIATPAMMA 5.8.3. Baploypappa pe dievBuvon cdapwaong 45°

XPNOIHMOTIOIWVTOC TOUC AOYOPIBUOULG TWV TINWV TNG METARANTAC.



Y(h)

u)

8, 00E-O9
7.00E-09
6.00E-09
500E-09
4,00E-09
3.00E-09
200E-09
1 ,O0E-09
0,00E+00

h(m)

AIATPAMMA 5.9.a. Bapioypappa pe diebbuvon capwong 22,5°

XPNOIUOTIOIWVTOC AUTOVCIEC TIUEG TNG METARBANTHC.

AIATPAMMA 5.9.3. Bapidypappa pe die0Buvon odpwaong 22,5°

XPNOIUOTIOIWVTAC TOUC AOYOPIBUOUC TWV TIHWV TNG METABANTHC.
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AIATPAMMA 5.10.a. Bapioypayua pe dievBuvan adapwaong 0°

XPNOIKUOTIOIWVTAC LTOVCIEG TIMEC TNG METARBANTAC.

AIATPAMMA 5.10.3. Bapioypaupa pe dievbuvon adpwaong 0 °

XPNOIUOTIOIWVTAC TOUC AOYOPIBUOULC TWV TIMWV TNC METORANTHC.
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A6 10 dldypapua 5.6.a PBAETToupe  OTl N pop@n NG e€icwaong  eival
Y=2.10~6-X0,1489  (YEVIKEUPEVO YPOUUIKO HOVIEAO) KOI O OUVTEAECTNAG
ouoxetiong sivar R=0,38.

ATO T0 dlaypauyua 5.6.3 PAETouvhe  OTl n Pop®n NG e€icwong  eival
Y=0,2109-6°083X (eKOETIKO MPOVTIEAO) KOI O OCUVIEAECTHC OCUCXETIONG Eival
R=0,449.

ATIO TO Odldypaupa 5.7.0 PBAETToupe  OTI N popen TNC E€icwong  €ival
Y=6-10~10-60,0101X (eKOETIKO POVTEAO) KOl O OUVIEAECTNC CUCXETIONG Eival
R=0,63.

ATIO  Ttodlaypauua  5.7.8 BAémtovpe  otin  pop@r NG e€icwong  eival
Y=6-10~5-X2-0,003:X+0,3182 (TTOAVWVUMIKO HOVTEAO) KOl O OUVIEAECTAC
ouvoxénong sivar R=0,41.

ATIO  Ttodldypappa  5.8.a BAéTtoupe ot pop@r NG egicwong  eival
Y=10'11-X+7-10~1° (YPOMUMIKO HOVTEAO) KOl O OUVIEAECTNIC OLOXETIONC E€ival
R=0,33.

ATIO  T1odlaypappa  5.8.3 BAETToupEe  OTin  popeny TNg €€icwaong  €ivai
Y=8-10'5-X2-0,0052-X+0,42 (TTOAUWVULUIKO HOVTEAO) KOl O OUVTEAECTNC
ovoxetiong eival R=0,406.

ATIO  TOodlaypappa  5.9.a BAéTTovpe otin  popen  TNG e€icwaong  eival
Y=  O-IO-XMO'"+O”  (TIOAUWVUPIKO  POVTEAO) KOl O  OUVTIEAECTNC
ouoxetiong sivar R=0,347.

ATIO  T1odldypaupa  5.9.8 BAéTTovpe ot popeny Ng E€icwong  eival
Y=0,1366-60,0328X (EKOETIKO POVIEAO) KOl O OULVTIEAECTAC OULOXETIONG E€ival
R=0,903.

ATIO 1O dlaypapua 5.10.a PAETouphe OTI n popen NG e€icwong eival
Y=2-10'13-X2-5-10"12-X+7-10'10 (TTOAUWVUUIKO HOVTEAO) KOI O OUVIEAECTAC
ovoxetuong eival R=0,112.

ATIO 1O dlaypopua 5.10.3 BAémoupe on n popery tng egicwaong eival
Y=0,2157-60 0212X (eKBETIKO HOVTEAO) KOl O OUVTEAECTNC OCUOCXETIONC E€ival

R=0,463.
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ATIO T TIOPATIAVW OCUUTIEPOIVOUPE TIWG OTAV XPNOIUOTIOINCOVUE OTNV
MEWOTATIOTIKA] AVAAUCN TIC TIUEC TWV PETPROEWV OeV UTIAPXEL KATIOIA POPEN
KOUTIOANG, ME ONUOVTIKO OULVTIEAECTH R, TTOU va eival otaBepr) e oxEan HE T
METOROAN TNE dleLBLVONC adpwaong. Apa n YETABANTH (VLOPAVLAIKN OYyWYINOTNTA
KOPECGHOU) €ival avioOTPOTIN OTO XWPO TIOU €ylvav ol PETProEIC.To idlo
ouppaivel kol OTNV TIEPITITWON TIOLU XPNOCIMOTIOINBNKAV Ol AoydplOuol Twv
HETPrOEWY, €KTOC amo TNV dlevbuvon odpwong 22,5°. Apa n MPETABRANTN
(LOPAVAIKN} AYWYIUOTNTO KOPECHOUL) METARAAAETAI TUXAIA VIO TIC ULTIOAOITIEC
OlevBUVOEIC OAPWONC TIOL PEAETAONKOV Kol PTIC OVO TIEPITITWOEIC, ONAAdN
OTaV XPNOIKOTIOINCAME TIC TIMEC TWV PETPOEWV Kal TOL AOYOPiBUOULC TWV TIHWV

OUTWV. ZTNV TIEPITITWAN OUTH £XOLUE TO AEYOUEVO «AELKO BOPULBO».
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KE®AAAIO 6
2YMIMEPAZMATA

To dlamepatoperpo Guelph eival éva  eAa@pL, PEIPIWV  JIOCTACEWVY
Opyavo, TO OTIOI0O WTIOPEI va PETA@EPOEi eOKOAO OTOV TOTIO METPNONCG. Eival
amAd oTn XPr)on TOU Kal MPTIOPEI va LTIOAOYIOEl TECOEPIC TIOPAUETPOUG TOU
£00QOUC. TNV KOPECSHEVN LOPOULAIKN aywylpotnTta K, to dUVaUIKO pong @, TV
ATIOPPOPNTIKATNTA S Kal TNV TIAPAUETPO a.

Ekeivo 1ou aTmtaiteital ammd autov TIOU JIEVEPYED TIC METPROEIC €ival N
OlGVoIEn MIKPWVY @PEATiV OTO €30@QOC HE €vav €I0IKO €00@OAUTITN KOl N
TIANPWON TOU OPYAVOU HE PIKPN TTOOOTNTA VEPOU, TIOU UTIOPEI va PETAPEPETAI
gTovV aypo HE €va @opnTtd doxeio vepol. BAETIOVTIOC TIC TIMEC TNG LOPAULAIKNAG
OyWYIMOTNTAG TIOU LTIOAOYIOTNKAV @AIVETAI TIWC OUTEC Ppiokovtal péca oTa
TIAQOIO TIHWV TTOL divovTal yia TNV LOPAUAIKH OyWYIUOTNTA GTOV CUYKEKPIPUEVO
010 €dA@OULC. ATIO TNV €D0@IK] AVAALCN CUUTIEPAIVOUPE OTI TO £0A@POC CGTOV
TIEIPOPOTIKO aypO €ival aVOPOIOYEVEC WC TIPOCG TNV UNXAVIKI TOL ocVCTOOT).

ATIO 1OV OTaTIoTIKO €Aeyxo Kolmogorov - Smirnov @aivetar ot n
KOVOVIKOTNTO TWV TIOPOTNPNOEWY O&V  VYIVETOlI QTIOOEKTH) YIla  E€TTITIEDO
onuavtkotntag 10% i pikpotepn (5%, 2%). Apd, ol TIMEC Oev aKOAOLBOUV
KAVOVIKI) KATOVOUI], OTIWC TIPOYUOTIKA CLUPBAIVEL 0T YEWAOYIKA QAIVOUEVA.

A0 TNV YEWOTATIOTIK] OVAALCN CULJTIEPOIVOLUE OTl N METARANTA
(LOPAVAIK] AYWYIMOTNTO KOPEOHUOU) METARAAAETAl TEAEIWC QAVICOTPOTIO OTO
XWPo  TOU  aypoKINpato¢ Tou  lMavemiotnuiov  GecooAiog  OTIOL
TIPAYHOTOTIOINBNKAV Ol HETPNOEIC. O1 TINEG TWV TIEIPAUATIKWY BAPIOYPOAPUATWVY
Y(h) dev ouvoxetiCovial pe Tnv amoctacn h yia omoladnTmote pPn PNOEVIKN
amootacn h, ekt6¢ amd v dievbuvon 22,5° OV  TEPITITWON  TIOL
XPNOIPOTIOMONKaV ol AOYydpIBPOol TwV HETPNOEWV OTIOTE CUUTIEPAIVOUUE OTI
EXOUPE TOV AEYOPEVO «AEUKO BOpLPO». «AEUKOC B0puLPBOC» anuaivel OTl N
KATaVoOun TNG METAPANTNAG Eival TEAEiWG Tuxaia. Apa n VLOPAUVAIKN aywYIHOTNTA

yla ToV aypO TIou €€eTA0OUE PETAPRAAAETAI TUXAIO TIPOC OAEG TIG KATELOUVOEIG.
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[MAPAPTHMA

NMINAKEZ ME TIZ METPHZEIZ THX
YAPAYAIKHZ ATQI'MOTHTAZ KOPEZMOY
2TON AI'PO ME TO AIATIEPATOMETPO
GUELPH
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AEATIO NMAPATHPHZEQN

METPHXH: 1 OEXH:1 HMEPOMHNIA: 18/5/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOZ MEZO >TAGMH AIADOPA PYOMOZX
(min) AIAZTHMA NEPOY ZTON >TAGOMHX ANNATHXZ
XPONOY >QAHNA NEPOY EMINEAOY
(min) (cm) (cm) NEPOY
(cm/min)
1 9,48 5 8 0 0
2 9,53 5 8,5 0.5 0.1
3 9,58 5 8,9 0.4 0.08
4 10,03 5 9,3 0.4 0.08
5 10,08 5 9,6 0.3 0.06
6 10,13 5 10 0.4 0.08
7 10,18 5 10,5 0.5 0.1
8 10,23 5 10,9 0.4 0.08
9 10,28 5 11,3 0.4 0.08
10 10,33 5 11,7 0.4 0.08

METPHXH ME YAPAYAIKO ®OPTIO 10cm

1 10.34 5 14.6 0 0

2 10.39 5 15.5 0.9 0.18
3 10.44 5 16.3 0.8 0.16
4 10.49 5 17.2 0.9 0.18
5 10.54 5 18.1 0.9 0.18
6 10.59 5 19 0.9 0.18
7 11.4 5 19.9 0.9 0.18
R1=(0.08/60)=0.003 cm/sec R2=(0.18/60)=0.0013 cm/sec

KfS=[(0.0041 )(35.27)(0.003)] - [(0.00541(35.271(0.0013 )1=1.79 -1CT4 m/sec



AENATIO NMAPATHPHZEQN
METPHZH:2 OEZH:2 HMEPOMHNIA: 18/5/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

AlA XPONOZ MEZO >TAGMH AIA®OPA PYOMOXZ
(min) AIAZTHMA NEPOY ZTON >TAOMHZ ANNATHZ
XPONOY >QAHNA NEPOY EMINEAOY
(min) (cm) (cm) NEPOY
(cm/min)
1 11.8 5 23.7 0 0
2 11.13 5 23.9 0.2 0.04
3 11.18 5 24 0.1 0.02
4 11.23 5 24.2 0.2 0.04
5 11.28 5 24.4 0.2 0.04
6 11.33 5 24.5 0.1 0.02
7 11.38 5 24.6 0.1 0.02
8 11.43 5 24.7 0.1 0.02

METPHXH ME YAPAYAIKO ®OPTIO 10cm

1 11.44 5 27.6 0 0
2 11.49 5 27.9 0.3 0.06
3 11.54 5 28.1 0.2 0.04
4 11.59 5 28.3 0.2 0.04
5 12.04 5 285 0.2 0.04
6 12.09 5 28.7 0.2 0.04
R1=(0.02/60)=0.00033 cm/sec R2=(0.04/60)=0.00066 cm/sec

Kfs=[(0.0041 )(35.27)(0.00066)] - [(0.0054)(35.27)(0.00033 )1=3.26-10' m/sec



AENATIO NMAPATHPHZEQN

METPHZH:3 OEZH:3 HMEPOMHNIA: 18/5/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

AlA XPONOZ MEZO >TAGMH AIAD®OPA PYOMOZ
(min) AIAZTHMA NEPOY ZTON >TAOMHZ ANNATHZ
XPONOY 2QAHNA NEPOY (cm)  EMNINEAOY
(min) (cm) NEPOY
(cm/min)
1 12.15 5 32.8 0 0
2 12.2 5 33 0.2 0.04
3 12.25 5 331 0.1 0.02
4 12.3 5 33.1 0 0
5 12.35 5 33.2 0.1 0.02
6 124 5 333 0.1 0.02
7 12.45 5 334 0.1 0.02

METPHXH ME YAPAYAIKO ®OPTIO 10cm

1 12.47 5 36.2 0 0

2 12.52 5 36.4 0.2 0.04

3 12.57 5 36.6 0.2 0.04

4 13.02 5 36.8 0.2 0.04

5 13.07 5 37 0.2 0.04

6 13.12 5 37.2 0.2 0.04
R1=(0.02/60)=0.00033 cm/sec R2=(0.04/60)=0.00066 cm/sec

Kfs=[(0.0041 )(35.27)(0.00066)] - [(0.0054)(35.27)(0.00033 )1=3.26-10% m/sec
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AENTIO NMAPATHPHZEQN
METPHZH:4 OEzZH:4 HMEPOMHNIA: 18/5/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOZX MEZO >TAGMH AIADOPA PYOMOX
(min) AIAZTHMA NEPOY ZTON STAOMHZ ANNATHZ
XPONOY >QAHNA NEPOY EMINEAOY
(min) (cm) (cm) NEPOY
(cm/min)
1 13.17 5 40.4 0 0
2 13.22 5 40.7 0.3 0.06
3 13.27 5 41.1 0.4 0.08
4 13.32 5 41.3 0.2 0.04
5 13.37 5 415 0.2 0.04
6 13.42 5 41.7 0.2 0.04

METPHXH ME YIIPAYAIKO ®OPTIO 10cm

! 13.43 5 43.9 0 0

2 13.48 5 44.2 0.3 0.06

3 13.53 5 445 0.3 0.06

4 13.58 5 44.7 0.2 0.04

5 14.03 5 44.9 0.2 0.04

6 14.08 5 45.2 0.3 0.06

7 14.13 5 45.5 0.3 0.06

8 14.18 5 45.8 0.3 0.06

Ri=(0.04/60)=0.00066 cm/sec R2=(0.06/60)=0.001 cm/sec

Kfs=[(0.0041 )(35.27)(0.001)] - [(0.0054)(35.27)(0.00066 )]=1.74-1 05 m/sec
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AENTIO NMAPATHPHZEQN

METPHZH:5 OEZH:5 HMEPOMHNIA: 18/5/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOZ MEZO >TAGMH AIADOPA PYOMOZ
(min) AIAZTHMA NEPOY >TON >TAOMHZ ANNATHZ
XPONOY 2QAHNA NEPOY EMIMNEAOY
(min) (cm) (cm) NEPOY
(cm/min)
1 14.25 5 48.1 0 0
2 14.3 5 48.2 0.1 0.02
3 14.35 5 48.3 0.1 0.02
4 14.4 5 48.4 0.1 0.02
5 14.45 5 48.5 0.1 0.02
6 145 5 48.6 0.1 0.02

METPHXH ME YAPAYAIKO ®OPTIO 10cm

| 14.52 5 50.2 0 0

2 14.57 5 50.4 0.2 0.04

3 15.02 5 50.5 0.1 0.02

4 15.07 5 50.7 0.2 0.04

5 15.12 5 50.9 0.2 0.04

6 15.17 5 51.1 0.2 0.04

7 15.22 5 51.3 0.2 0.04
Ri=(0.02/60)=0.00033 cm/sec R2=(0.04/60)=0.00066 cm/sec

Kfs=[(0.0041 )(35.27)(0.00066)] - [(0.0054)(35.27)(0.00033 )1=3.26-10~5 m/sec



AENTIO NMAPATHPHZEQN
METPHZH:6 OEZH:6 HMEPOMHNIA: 18/5/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

AlA XPONOZ MEZO >TAGMH AIAD®OPA PYOMOZ
(min) AIAZTHMA NEPOY >TON >TAOMHZ ANNATHZ
XPONOY 2QAHNA NEPOY (cm)  ENINEAOY
(min) (cm) NEPOY
(cm/min)
| 15.3 5 12.6 0 0
2 15.35 5 12.9 0.3 0.06
3 15.4 5 13.2 0.3 0.06
4 15.45 5 134 0.2 0.04
5 15.5 5 13.6 0.2 0.04
6 15.55 5 13.8 0.2 0.04

METPHXH ME YAPAYAIKO ®OPTIO 10cm

1 15.57 5 16.5 0 0
2 16.02 5 16.8 0.3 0.06
3 16.07 5 171 0.3 0.06
4 16.12 5 175 0.4 0.08
5 16.17 5 17.9 0.4 0.08
6 16.22 5 18.3 0.4 0.08
7 16.27 5 18.7 0.4 0.08
r1=(0.04/60)=0.00066 cm/sec R2=(0.08/60)=0.0013 cm/sec

Kfs=[(0.0041)(35.27)(0.0013)] - [(0.0054)(35.27)(0.00066 )1=6,54-1Q"5 m/sec



AEANTIO NMAPATHPHZEQN
METPHZH:7 OEZH:7 HMEPOMHNIA:20/5/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

AIA XPONOZ MEZO >TAGMH AIADOPA PYOMOZ
(min) AIAXTHMA NEPOY ZTON STAGMHZ ANNATHZ
XPONOY TOAHNA NEPOY (cm) ENINEAOY
(min) (cm) NEPOY
(cm/min)
1 13.51 5 34 0 0
2 13.56 5 35 0.1 0.02
3 14.01 5 35 0 0
4 14.06 5 35 0 0
5 14.11 5 35 0 0
6 14.16 5 35 0 0

METPHZH ME YLIPAYAIKO ®OPTIO 10cm

| 14.17 5 6.1 0 0
2 14.22 5 6.2 0.1 0.02
3 14.27 5 6.3 0.1 0.02
4 14.32 5 6.3 0 0
5 14.37 5 6.3 0 0
6 14.42 5 6.3 0 0
Ri=(0/60)=0 cm/sec R2=(0/60)=0 cm/sec

Kfs=[(0.0041)(35.27)(0)] - [(0.0054)(35.27)(0 )1=0 m/sec



AEATIO NAPATHPHZEQN

METPHXH:8 OEZH:8 HMEPOMHNIA:20/5/95

---------- - METPHZH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOZ MEZO >TAGMH AIADOPA PYOMOX
(min) AIAZTHMA NEPOY ZTON >TAGMHZ ANNATHZ
XPONOY 2QAHNA NEPOY EMINEAQOY
(min) (cm) (cm) NEPOY
(cm/min)
1 14.46 5 9.9 0 0
2 1451 5 10.1 0.2 0.04
3 14.56 5 10.2 0.1 0.02
4 15.01 5 10.3 0.1 0.02
5 15.06 5 104 0.1 0.02
6 15.11 5 104 0 0
7 15.16 5 10.4 0 0
8 15.21 5 10.4 0 0

METPHZH ME YL PAYAIKO ®OPTIO 10cm

1 15.23 5 12.8 0 0
2 15.28 5 12.9 0.1 0.02
3 15.33 5 13 0.1 0.02
4 15.38 5 13 0 0
5 15.43 5 13.1 0.1 0.02
6 15.48 5 13.2 0.1 0.02
7 15.53 5 13.3 0.1 0.02
Ri=(0/60)=0 cm/sec R2=(0.02/60)=0.00033 cm/sec

KfS=[(0.0041 )(35.27)(0.00033)] - [(0.0054)(35.27)(0)1=4.78 -10'5 m/sec



AEANTIO NMAPATHPHZEQN
METPHZH:9 OEZH:9 HMEPOMHNIA:20/5/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

AlA XPONOZ MEZO >TAGMH AIADOPA PYGMOZ
(min) AIAZTHMA NEPOY >TON >TAOMHZ ANNATHZ
XPONOY 2QAHNA NEPOY (cm) ENINEAOY
(min) (cm) NEPOY
(cm/min)
1 15.56 5 16.9 0 0
2 16.01 5 17 0.1 0.02
3 16.06 5 17.2 0.2 0.04
4 16.11 5 17.3 0.1 0.02
5 16.16 5 17.4 0.1 0.02
6 16.21 5 175 0.1 0.02

METPHZH ME YLIPAYAIKO ®OPTIO 10cm

1 16.22 5 20.1 0 0
2 16.27 5 20.5 0.4 0.08
3 16.32 5 20.8 0.3 0.06
4 16.37 5 21 0.2 0.04
5 16.42 5 21.2 0.2 0.04
6 16.47 5 21.4 0.2 0.04
Ri=(0.02/60)=0.00033 cm/sec R2=(0.04/60)=0.00066 cm/sec

Kfs=[(0.0041 )(35.27)(0.00066)] - [(0.0054)(35.27)(0.00033 )1=3.26-10' m/sec



AEATIO MNMAPATHPHZEQN
METPHXH:10 OEZH: 10 HMEPOMHNIA:20/5/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

AlA XPONOZX MEZO >TAGMH AIADGOPA PYOMOZ
(min) AIAZTHMA NEPOQOY ZTON STAOGMHZ ANNATHZ
XPONOY >OAHNA NEPOY EMINEAOY
(min) (cm) (cm) NEPOY
(cm/min)
1 16.5 5 27 0 0
2 16.55 5 27.2 0.2 0.04
3 17 5 27.3 0.1 0.02
4 17.05 5 274 0.1 0.02
5 171 5 275 0.1 0.02
6 17.15 5 27.6 0.1 0.02

METPHXH ME YAPAYAIKO ®OPTIO 10cm

1 17.16 5 29.9 0 0
2 17.21 5 30 0.1 0.02
3 17.26 5 30.2 0.2 0.04
4 17.31 5 30.4 0.2 0.04
5 17.36 5 30.6 0.2 0.04
6 17.41 5 30.8 0.2 0.04
R1=(0.02/60)=0.00033 cm/sec R2=(0.04/60)=0.00066 cm/sec

Kfs=[(0.0041 )(35.27)(0.00066)] - [(0.0054)(35.27)(0.00033 )]=3.26-10~5 m/sec



AEANATIO MNMAPATHPHZEQN

METPHZH: 11 OEZH: 11 HMEPOMHNIA:20/5/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

AIA XPONOZ MEZO STAOMH AIADOPA PYOMOZ
(min) AIASTHMA ~ NEPOY XTON  STAGOMHZ AANATHZ
XPONOY ZOQAHNA NEPOY EMINEAOY
(min) (cm) (cm) NEPOY
(cm/min)
1 17.47 5 39 0 0
2 17.52 5 39.3 0.3 0.06
3 17.57 5 39.6 0.3 0.06
4 18.02 5 39.8 0.2 0.04
5 18.07 5 40.1 0.3 0.06
6 18.12 5 40.4 0.3 0.06
7 18.17 5 40.7 0.3 0.06
8 18.22 5 4 0.3 0.06
METPHZH ME YAPAYAIKO ®OPTIO 10cm
1 18.23 5 43.3 0 0

2 18.28 5 43.7 0.4 0.08
3 18.33 5 44.2 0.5 0.1
4 18.38 5 44.6 0.4 0.08
5 18.43 5 45 0.4 0.08
6 18.48 5 45.4 0.4 0.08
7 18.53 5 45.8 0.4 0.08
R1=(0.06/60)=0.001 cm/sec R2=(0.08/60)=0.0013 cm/sec

Kf$=[(0.0041)(35.27)(0.0013)] - [(0.0054)(35.27)(0.001 )1=6.54-10'5 m/sec
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METPHZXH:12

A/A XPONOZ

(min)

1 18.58
19.03
19.08
19.13
19.18
19.23
19.28

o N o o b~ w DN

19.33

1 19.34
19.39
19.44
19.49
19.54
19.59

~N o o b w0 N

18.04

AEANTIO MNMAPATHPHZEQN

OEXH:12

HMEPOMHNIA:20/5/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

MEXO
AIAZTHMA
XPONOY

(min)

o o1 o0 o o1 o1 gl

5

METPHZH ME YAPAYAIKO ®OPTIO 10cm

5

o o1 o1 o1 o1 o

Ri=(0/60)=0 cm/sec

>TAGMH AIADOPA
NEPOY XTON >TAOMHZ
>QAHNA NEPOY  (cm)
(cm)
57.7 0
57.9 0.2
58 0.1
58.1 0.1
58.2 0.1
58.2 0
58.2 0
58.2 0
60.7 0
60.8 0.1
60.9 0.1
61 0.1
61.1 0.1
61.2 0.1
61.3 0.1

PYOMOZ
ANNATHZ
EMIMEAQOY
NEPOY
(cm/min)
0
0.04
0.02
0.02
0.02

0.02
0.02
0.02
0.02
0.02
0.02

R2=(0.02/60)=0.00033 cm/sec

Kfs=[(0.0041 )(35.27)(0.00033)] - f(0.0054)(35.27)(0)I=4,78 10~5 m/sec
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AEATIO MNMAPATHPHZEQN

METPHZZH: 13 OEZH: 13 HMEPOMHNIA:26/5/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOZ MEZO STAGMH AIADOPA PYOMOZ
(min) AIASTHMA  NEPOY ITON  STAOGMHZ AANATHZ
XPONOY SOAHNA  NEPOY (cm) EMINEAOY
(min) (cm) NEPOY
(cm/min)
1 10.23 5 3.1 0 0
2 10.28 5 3.2 0.1 0.02
3 10.33 5 3.2 0 0
4 10.38 5 3.3 0.1 0.02
5 10.43 5 3.3 0 0
6 10.48 5 3.4 0.1 0.02
7 10.53 5 3.4 0 0
METPHZH ME YL\PAYAIKO ®OPTIO 10cm
1 10.54 5 5.7 0 0
2 10.59 5 5.8 0.1 0.02
3 11.04 5 5.9 0.1 0.02
4 11.09 5 6 0.1 0.02
5 11.14 5 6.1 0.1 0.02
6 11.19 5 6.2 0.1 0.02
Ri=(0.01/60)=0.00016 cm/sec R2=(0.02/60)=0.00033 cm/sec

Kfs=[(0.0041)(35.27)(0.00033)] - [(0.0054)(35.27)(0.00016 )1=1.63-1 05 m/sec



AEATIO NMAPATHPHZEQN
METPHZH: 14 OEZH: 14 HMEPOMHNIA:26/5/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOZ MEZO STAOMH AIADOPA PYOMOZ
(min) AIASTHMA  NEPOY STON  ZTAOMHZ AANATHZ
XPONOY TOAHNA NEPOY EMINEAOY
(min) (cm) (cm) NEPOY
(cm/min)
1 11.25 5 12.1 0 0
2 11.3 5 12.1 0 0
3 11.35 5 12.2 0.1 0.02
4 11.4 5 12.2 0 0
5 11.45 5 12.3 0.1 0.02
6 115 5 12.3 0 0
7 11.55 5 12.4 0.1 0.02
METPHZH ME YIIPAYAIKO ®OP1r/0 10cm
1 11.56 5 14.5 0 0
2 12.01 5 14.7 0.2 0.04
3 12.06 5 14.8 0.1 0.02
4 12.11 5 14.9 0.1 0.02
5 12.16 5 15 0.1 0.02
6 12.21 5 15.1 0.1 0.02
Ri=(0.01/60)=0.00016 cm/sec R2=(0.02/60)=0.00033 cm/sec

Kfs=[(0.0041 )(35.27)(0.00033)] - [(0.0054)(35.27)(0.00016 11=1.63-1 05 m/sec



AEATIO NAPATHPHZEQN

METPHZH: 15 OEZH: 15 HMEPOMHNIA:26/5/9

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOZ MEZO STAOMH AIADOPA PYOMOX
(min) AIASTHMA ~ NEPOY 3TON  ITAGOMHZ AAAATHZ
XPONOY SOAHNA  NEPOY (cm) EMINEAOY
(min) (cm) NEPOY
(cm/min)
| 12.27 5 21.5 0 0
2 12.32 5 21.6 0.1 0.02
3 12.37 5 21.7 0.1 0.02
4 12.42 5 21.8 0.1 0.02
5 12.47 5 21.9 0.1 0.02
6 12.52 5 22 0.1 0.02
7 12.57 5 22.1 0.1 0.02
METPHZH ME YAPAYAIKO ®OPTIO 10cm
1 12.58 5 24.5 0 0
2 13.03 5 24.7 0.2 0.04
3 13.08 5 24.8 0.1 0.02
4 13.13 5 24.9 0.1 0.02
5 13.18 5 25.1 0.2 0.04
6 13.23 5 25.3 0.2 0.04
7 13.28 5 25.5 0.2 0.04
Ri=(0.02/60)-0.00033 cm/sec R2=(0.04/60)=0.00066 cm/sec

Kfs=[(0.0041 )(35.27)(0.00066)] - [(0.0054)(35.27)(0.00033 )1=3.2610~5 m/sec
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AEANTIO NMAPATHPHZEQN
METPHZH: 16 OEZH: 16 HMEPOMHN1A.26/5/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

AIA XPONOZ MEZO STAOMH AIAGOPA PYOMOZ
(min) AIASTHMA ~ NEPOY ZTON  STAGMHI AANATHZ
XPONOY SOAHNA  NEPOY (cm) EMIMNEAOY
(min) (cm) NEPOY
(cm/min)
1 13.34 5 37.3 0 0
2 13.39 5 37.4 0.1 0.02
3 13.44 5 37.5 0.1 0.02
4 13.49 5 37.6 0.1 0.02
5 13.54 5 37.7 0.1 0.02
6 13.59 5 37.8 0.1 0.02
METPHZH ME YilPAYAIKO ®OPTIO 10cm
1 14 5 40.8 0 0
2 14.05 5 41 0.2 0.04
3 14.1 5 41.2 0.2 0.04
4 14.15 5 41.4 0.2 0.04
5 14.2 5 41.6 0.2 0.04
6 14.25 5 41.8 0.2 0.04
7 14.3 5 42 0.2 0.04
Ri=(0.02/60)=0.00033 cm/sec R2=(0.04/60)=0.00066 cm/sec

Kfs=[(0.0041 )(35.27)(0.00066)] - [(0.0054)(35.27)(0.00033 )1=3.26-10'5 m/sec



AENATIO MNMAPATHPHZEQN
METPHZH: 17 OExH: 17 HMEPOMHNIA:26/5/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

AIA XPONOZ MEZO STAOMH AIADOPA PYOMOZ
(min) AIASTHMA  NEPOY STON  STAOMHZ AAAATHZ
XPONOY SQAHNA  NEPOY (cm) EMINEAOY
(min) (cm) NEPOY
(cm/min)
1 14.35 5 52 0 0
2 14.4 5 52.2 0.2 0.04
3 14.45 5 52.4 0.2 0.04
4 14.5 5 52.8 0.4 0.08
5 14.55 5 53 0.2 0.04
6 15 5 53.2 0.2 0.04
7 15.05 5 53.4 0.2 0.04
METPHZH ME YAPAYAIKO ®OPTIO 10cm
1 15.06 5 56 0 0
2 15.11 5 56.3 0.3 0.06
3 15.16 5 56.6 0.3 0.06
4 15.21 5 57 0.4 0.08
5 15.26 5 57.4 0.4 0.08
6 15.31 5 57.8 0.4 0.08
Ri=(0.04/60)=0.00066 cm/sec R2=(0.08/60)=0.0013 cm/sec

Kfs=[(0.0041 )(35.27)(0.0013)] - [(0.0054)(35.27)(0.00066 )1=6.54-10' m/sec
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AENATIO NMAPATHPHZEQN
METPHZH: 18 OEZH: 18 HMEPOMHNIA:27/5/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

AIA XPONOX MEZO STAOMH AIADOPA PYOMOZ
(min) AIASTHMA ~ NEPOY 3TON  ITAGMHZ AAAATHE
XPONOY FOAHNA  NEPOY (cm) EMINEAOY
(min) (cm) NEPOY
(cm/min)
1 10.15 5 63.2 0 0
2 10.2 5 63.5 0.3 0.06
3 10.25 5 63.7 0.2 0.04
4 10.3 5 63.9 0.2 0.04
5 10.35 5 64.1 0.2 0.04
6 10.4 5 64.3 0.2 0.04
METPHZH ME YLIPAYAIKO ®OPTIO 10cm
1 10.41 5 68.6 0 0
2 10.46 5 69.1 0.5 0.1
3 10.51 5 69.5 0.4 0.08
4 10.56 5 69.9 0.4 0.08
5 11.01 5 70.3 0.4 0.08
6 11.06 5 70.7 0.4 0.08
Ri=(0.04/60)=0.00066 cm/sec R2=(0.08/60)=0.0013 cm/sec

Kfs=[(0.0041)(35.27)(0.0013)] - [(0.0054)(35.27)(0.00066 )1=6.54-10' m/sec



AENTIO MNMAPATHPHZEQN

METPHZH: 19 OEZH: 19 HMEPOMHNIA:27/5/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOZ MEZO STAGMH AIADOPA PYOMOZ
(min) AIASTHMA  NEPOY 3TON  ITAGMHZ AAAATHZ
XPONOY SOAHNA  NEPOY (cm) EMINEAOY
(min) (cm) NEPOY
(cm/min)
1 11.12 5 16.7 0 0
2 11.17 5 16.9 0.2 0.04
3 11.22 5 175 0.6 0.12
4 11.27 5 17.9 0.4 0.08
5 11.32 5 18.2 0.3 0.06
6 11.37 5 18.5 0.3 0.06
7 11.42 5 18.8 0.3 0.06
METPHZH ME YAPAYAIKO ®OPTIO 10cm
| 11.43 5 21.2 0 0
2 11.48 5 21.7 0.5 0.1
3 11.53 5 22.2 0.5 0.1
4 11.58 5 22.7 0.5 0.1
5 12.03 5 23.2 0.5 0.1
6 12.08 5 23.7 0.5 0.1
R1=(0.06/60)=0.001 cm/sec R2=(0/1/60)=0.0016 cm/sec

Kfs=[(0.0041)(35.27)(0.0016)] - [(0.0054)(35.27)(0.001 )1=5.02 105 m/sec
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AENATIO MNMAPATHPHZEQN
METPHZH:20 OEZH:20 HMEPOMHNIA:27/5/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

AlA XPONOZ MEZO STAGOMH AIAGOPA PYOMOZ
(min) AIASTHMA  NEPOY STON  ZTAGMHZ AANATHZ
XPONOY SOAHNA  NEPOY (cm) EMIMNEAOY
(min) (cm) NEPOY
(cm/min)
| 12.14 5 35.8 0 0
2 12.19 5 35.9 0.1 0.02
3 12.24 5 36 0.1 0.02
4 12.29 5 36.1 0.1 0.02
5 12.34 5 36.2 0.1 0.02
6 12.39 5 36.3 0.1 0.02
7 12.44 5 36.4 0.1 0.02
METPHZH ME YLIPAYAIKO ®OPTIO 10cm
1 12.45 5 38.1 0 0
2 125 5 38.3 0.2 0.04
3 12.55 5 38.5 0.2 0.04
4 13 5 38.7 0.2 0.04
5 13.05 5 38.9 0.2 0.04
6 13.1 5 39.1 0.2 0.04
Ri=(0.02/60)=0.00033 cm/sec R2=(0.04/60)=0.00066 cm/sec

Kfs=[(0.0041 )(35.27)(0.00066)] - [(0.0054)(35.27)(0.00033 )1=3.26-10'5 m/sec



AEATIO MNMAPATHPHZEQN
METPHZH:21 OEzH:21 HMEPOMHNIA:27/5/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

AIA XPONOZ MEZO STAGMH AIADOPA PYOMOZ
(min) AIASTHMA ~ NEPOY 3TON  STAGMHE AANATHZ
XPONOY SOAHNA  NEPOY (cm) EMIMEAOY
(min) (cm) NEPOY
(cm/min)
1 13.15 5 48.2 0 0
2 13.2 5 48.6 0.4 0.08
3 13.25 5 48.9 0.3 0.06
4 13.3 5 49.2 0.3 0.06
5 13.35 5 49.5 0.3 0.06
6 13.4 5 49.8 0.3 0.06
METPHZH ME YL\PAYAIKO ®OPTIO 10cm
1 13.41 5 52.2 0 0
2 13.46 5 52.6 0.4 0.08
3 13.51 5 53.1 0.5 0.1
4 13.56 5 53.7 0.6 0.12
5 14.01 5 54.3 0.6 0.12
6 14.06 5 54.9 0.6 0.12
Ri=(0.06/60)=0.001 cm/sec R2=(0.12/60)=0.002 cm/sec

Kfs=[(0.0041 )(35.27)(0.002)] - [(0.0054)(35.27)(0.001 )1=9,78-10'5 m/sec



AENATIO MNAPATHPHZEQN
METPHZXH:22 OEXH:22 HMEPOMHNIA:27/5/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOZ MEZO STAOMH AIAGOPA PYOMOZ
(min) AIASTHMA ~ NEPOY XTON  STAOMHEZ AAAATHZ
XPONOY SQAHNA NEPOY EMINEAOY
(min) (cm) (cm) NEPOY
(cm/min)
1 14.12 5 22.3 0 0
2 14.17 5 22.4 0.1 0.02
3 14.22 5 22,5 0.1 0.02
4 14.27 5 22.6 0.1 0.02
5 14.32 5 22.7 0.1 0.02
6 14.37 5 22.8 0.1 0.02
METPHZH ME YAPAYAIKO ®OPTIO 10cm
1 14.38 5 25.2 0 0
2 14.43 5 25.5 0.3 0.06
3 14.48 5 25.8 0.3 0.06
4 14.53 5 26 0.2 0.04
5 14.58 5 26.2 0.2 0.04
6 15.03 5 26.4 0.2 0.04
R1=(0.02/60)=0.00033 cm/sec R2=(0.04/60)=0.00066 cm/sec

Kfs=[(0.0041 )(35.27)(0.00066)] - [(0.0054)(35.27)(0.00033 )1=3.26-10% m/sec



AENATIO NMAPATHPHZEQN
METPHZH:23 OEZH:23 HMEPOMHNIA: 1/6/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

AIA XPONOZ MEZO STAOMH AIA®OPA PYOMOX
(min) AIASTHMA  NEPOY XTON  STAOMHZ AANATHE
XPONOY SOAHNA  NEPOY (cm) ENIMNEAOY
(min) (cm) NEPOY
(cm/min)

1 11.1 5 7.3 0 0

2 11.15 5 7.3 0 0

3 11.2 5 7.4 0.1 0.02

4 11.25 5 7.4 0 0.005

5 11.3 5 7.4 0 0.005

6 11.35 5 7.4 0 0.005

7 11.4 5 75 0.1 0.005

METPHZH ME YAPAYAIKO ®OPTIO 10cm

1 11.41 5 9.5 0 0

2 11.46 5 9.6 0.1 0.02

3 11.51 5 9.6 0 0

4 11.56 5 9.7 0.1 0.02

5 12.01 5 9.8 0.1 0.02

6 12.06 5 9.9 0.1 0.02

7 12.11 5 10 0.1 0.02
R1=(0.005/60)=0.000083 cm/sec R2=(0.02/60)=0.00032 cm/sec

Kfs=[(0.0041 )(35.27)(0.00032)] - [(0.0054)(35.27)(0.000083 Y1=8,18-10~5 m/sec



AENATIO MNMAPATHPHZEQN
METPHZH:24 OEZH:24 HMEPOMHNIA: 1/6/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

AlA XPONOZX MEZO >TAGMH AIADOPA PYOMOZ
(min) AIASTHMA NEPOY ZTON STAGMHZ ANNATHZ
XPONOY >OAHNA NEPOY (cm) ENINEAOY
(min) (cm) NEPOY
(cm/min)
1 12.16 5 171 0 0
2 12.21 5 17.2 0.1 0.02
3 12.26 5 17.3 0.1 0.02
4 12.31 5 17.4 0.1 0.02
5 12.36 5 175 0.1 0.02
METPHZH ME YAPAYAIKO ®©OP IO 10cm
| 12.37 5 19.9 0 0
2 12.42 5 20.2 0.3 0.06
3 12.47 5 204 0.2 0.04
4 12.52 5 20.6 0.2 0.04
5 12.57 5 20.8 0.2 0.04
6 13.02 5 21 0.2 0.04
7 13.07 5 21.2 0.2 0.04
R1=(0.02/60)=0.00033 cm/sec R2=(0.04/60)=0.00066 cm/sec

Kfs=[(0.0041)(35.27)(0.00066)] - [(0.0054)(35.27)(0.00033 )]=3.2610'5 m/sec



AENATIO NMAPATHPHZEQN
METPHZH:25 OEZH:25 HMEPOMHNIA: 1/6/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOZ MEZO STAOMH AIA®OPA PYOMOX
(min) AIASTHMA  NEPOY XTON  XTAGMHZ AANATHZ
XPONOY SOAHNA  NEPOY (cm) EMINEAOY
(min) (cm) NEPOY
(cm/min)
1 13.13 5 38.6 0 0
2 13.18 5 38.8 0.2 0.04
3 13.23 5 38.9 0.1 0.02
4 13.28 5 39.2 0.3 0.06
5 13.33 5 39.4 0.2 0.04
6 13.38 5 39.6 0.2 0.04
7 13.43 5 39.8 0.2 0.04
METPHZH ME YAPAYAIKO ®OPTIO 10cm
1 13.44 5 41.8 0 0

2 13.49 5 42.1 0.3 0.06
3 13.54 5 425 0.4 0.08
4 13.59 5 42.9 0.4 0.08
5 14.04 5 43.3 0.4 0.08
6 14.09 5 43.7 0.4 0.08
7 14.14 5 44.1 0.4 0.08

Ri=(0.04/60)=0.00066 cm/sec R2=(0.08/60)=0.0013 cm/sec

Kfs=[(0.0041 )(35.27)(0.0013)] - [(0.0054)(35.27)(0.00066 11=6.54-1 05 m/sec
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AENTIO NMAPATHPHZEQN
METPHZH:26 OEXH:26 HMEPOMHNIA: 1/6/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOZ MEZO STAOGMH AIAGOPA PYOMOZ
(min) AIASTHMA  NEPOY ITON  STAOMHEZ AANATHZ
XPONOY FOAHNA  NEPOY (cm) ENIMEAOY
(min) (cm) NEPOY
(cm/min)
1 14.2 5 5.9 0 0
2 14.25 5 6.1 0.2 0.04
3 14.3 5 6.2 0.1 0.02
4 14.35 5 6.3 0.1 0.02
5 14.4 5 6.4 0.1 0.02
6 14.45 5 6.5 0.1 0.02
METPHZH ME YAPAYAIKO ®OPTIO 10cm
1 14.46 5 9.2 0 0
2 14.51 5 9.7 0.5 0.1
3 14.56 5 10.2 0.5 0.1
4 15.01 5 10.4 0.2 0.04
5 15.06 5 10.6 0.2 0.04
6 15.11 5 10.8 0.2 0.04
Ri=(0.02/60)=0.00033 cm/sec R2=(0.04/60)=0.00066 cm/sec

Kfs=[(0.0041 )(35.27)(0.00066)] - [(0.0054)(35.27)(0.00033 11=3.26-1 05 m/sec



METPHZZH:27

AlA

(min)

1 15.17
15.22
15.27
15.32

a b~ w DN

15.37

1 15.38
15.43
15.48
15.53
15.58
16.03
16.08

~N o o0 A oW N

XPONOZ

AEANTIO NMAPATHPHZEQN

OEXH:27

HMEPOMHNIA: 1/6/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

MEXO
AIAZTHMA
XPONOY

(min)

(62 NS ) BENNNS ) BN |

5

>TAGMH
NEPOY >XTON
>QAHNA

(cm)

19.2
20.5
215
22.5
235

AIADOPA
>TAGMHX

NEPOY (cm)

METPHXH ME YAPAYAIKO ®OPTIO 10cm

O o1 o1 o1 o1 o1 O

R1=(0.2/60)=0.0033 cm/sec

Kfs=[(0.0041)(35.27)(0.0063)] - [(0.0054)(35.27)(0.0033 )1=2.79-10'4 m/sec

26.9
295
31.6
33.5
35.4
37.3
39.2

0
2.6
2.1
1.9
1.9
1.9
1.9

PYOMOZ
ANNATHZ
EMINEAOY
NEPOY
(cm/min)
0
0.26
0.2
0.2
0.2

0.52
0.42
0.38
0.38
0.38
0.38

R2=(0.38/60)=0.0063 cm/sec
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AEANTIO MNMAPATHPHZEQN
METPHZH:28 OEZH:28 HMEPOMHNIA:2/6/95

METPHXZH ME YAPAYAIKO ®OPTIO 5 cm

AlA XPONOZ MEZO STAGMH AIADOPA PYOMOX
(min) AIASTHMA  NEPOY STON  STAGMHZ AAAATHE
XPONOY FOAHNA  NEPOY (cm) ENINEAOY
(min) (cm) NEPOY
(cm/min)
| 10.55 5 48.3 0 0
2 1 5 48.5 0.2 0.04
3 11.05 5 48.8 0.3 0.06
4 11.1 5 49.1 0.3 0.06
5 11.15 5 49.4 0.3 0.06
6 11.2 5 49.7 0.3 0.06
METPHZH ME YIIPAYAIKO ®OPTIO 10cm
1 11.21 5 52.6 0 0
2 11.26 5 52.9 0.3 0.06
3 11.31 5 53.4 0.5 0.1
4 11.36 5 53.9 0.5 0.1
5 11.41 5 54.4 0.5 0.1
6 11.46 5 54.9 0.5 0.1
R1=(0.06/60)=0.001 cm/sec R2=(0.1/60)=0.0016 cm/sec

Kfs=[(0.0041 )(35.27)(0.0016)] - [(0.0054)(35.27)(0.0016 )1=5.02 105 m/sec



AEATIO NAPATHPHZEQN
METPHZH:29 OEZH:29 HMEPOMHNIA:2/6/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOZ MEZO STAOMH AIADOPA PYOMOZ
(min) AIASTHMA ~ NEPOY ITON  STAGMHZ AAAATHZ
XPONOY FOAHNA  NEPOY (cm) EMINEAOY
(min) (cm) NEPOY
(cm/min)
1 11.52 5 15.3 0 0
2 11.57 5 15.6 0.3 0.06
3 12.02 5 15.8 0.2 0.04
4 12.07 5 16 0.2 0.04
5 12.12 5 16.2 0.2 0.04
METPHZH ME YAPAYAIKO ®OPTIO 10cm
1 12.18 5 18.9 0 0
2 12.23 5 19.5 0.6 0.12
3 12.28 5 20 0.5 0.1
4 12.33 5 20.5 0.5 0.1
5 12.38 5 21 0.5 0.1
6 12.43 5 21.5 0.5 0.1
Ri=(0.04/60)=0.00066 cm/sec R2=(0.1/60)=0.0016 cm/sec

Kfs=[(0.0041)(35.27)(0.0016)] - [(0.0054)(35.27)(0.00066 )1=1,13-10' m/sec



AEATIO NAPATHPHZEQN
METPHZH:30 OEZH:30 HMEPOMHNIA:2/6/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

AlA XPONOX MEZO STAOMH AIADOPA PYOMOX
(min) AIASTHMA  NEPOY ITON  STAGOMHZ AAAATHE
XPONOY FOAHNA  NEPOY (cm) EMINEAOY
(min) (cm) NEPOY
(cm/min)
| 12.49 5 33 0 0
2 12.54 5 33.1 0.1 0.02
3 12.59 5 33.1 0 0
4 13.04 5 33.2 0.1 0.02
5 13.09 5 33.2 0 0
6 13.14 5 33.3 0.1 0.02
7 13.19 5 33.3 0 0
8 13.24 5 33.4 0.1 0.02
VIETPHZH ME YAPAYAIKO ®OPTIO 10cm
1 13.25 5 36 0 0
2 13.3 5 36.1 0.1 0.02
3 13.35 5 36.3 0.2 0.04
4 13.4 5 36.4 0.1 0.02
5 13.45 5 36.5 0.1 0.02
6 13.5 5 36.6 0.1 0.02
R1=(0.01/60)=0.00016 cm/sec R2=(0.02/60)=0.00033 cm/sec

Kfs=[(0.0041 )(35.27)(0.00033)] - [(0.0054)(35.27)(0.00016 )1=1.631 0% m/sec



AENTIO MNMAPATHPHZEQN
METPHZH:31 OEZH:31 HMEPOMHNIA:2/6/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

AIA XPONOZ MEZO STAOMH AIA®OPA PYOMOZ
(min) AIASTHMA ~ NEPOY 3TON  3TAGMHZ ANNATHZ
XPONOY SOAHNA  NEPOY (cm) ENINEAOY
(min) (cm) NEPOY
(cm/min)
1 13.55 5 421 0 0
2 14 5 42.2 0.1 0.02
3 14.05 5 42.3 0.1 0.02
4 14.1 5 42.3 0 0
5 14.15 5 42.4 0.1 0.02
6 14.2 5 42.4 0 0
7 14.25 5 425 0.1 0.02
METPHIH ME YAPAYAIKO ®OPTIO 10cm
1 14.27 5 44.6 0 0
2 14.32 5 44.7 0.1 0.02
3 14.37 5 44.8 0.1 0.02
4 14.42 5 44.9 0.1 0.02
5 14.47 5 45 0.1 0.02
Ri=(0.01/60)=0.00016 cm/sec R2=(0.02/60)=0.00033 cm/sec

Kfs=[(0.0041)(35.27)(0.00033)] - [(0.0054)(35.27)(0.00016 )1=1,63-10~5 m/sec



METPHZH:32

AIA XPONOZ

(min)

1 10.44
10.49
10.54
10.59
11.04
11.09
11.14
11.19
11.24

© o0 ~N o o b~ w DN

11.27

—_

11.32
11.37
11.42
11.47
11.52
11.57
12.02
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12.07
10 12.12

AEATIO NMAPATHPHZEQN

OEXH:32

HMEPOMHNIA:2/6/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

MEZO
AIAZTHMA
XPONOY

(min)

o o1 o1 o1 o1 o1 o1 O

5

>TAGMH
NEPOY ZTON
>QAHNA

(cm)

6.6
7
7.6
8.1
8.5
9
9.5
10
10.5

NEPOY

AIADOPA
>TAOMHZ

(cm)

0
0.4
0.6
0.5
0.4
0.5
0.5
0.5
0.5

VIETPHZH ME YAPAYAIKO ®OPTIO 10cm

oo o1 o o1 o1 o1 o1 o1 o1 Ol

R1=(0.1/60)=0.0016 cm/sec

Kfs=[(0.0041 )(35.27)(0.0033)] - [(0.0054)(35.27)(0.0016 )1=1,64-10~4 m/sec

13.7
15.1
16.4
175
18.5
19.6
20.6
21.8
22.8
23.8

0
1.4
1.3
11

1
11

1
1.2

1

1

PYOMOZ
ANNATHZ
EMINEAOY

NEPOY

(cm/min)

0

0.08
0.12
0.1
0.08
0.1
0.1
0.1
0.1

0.28
0.26
0.22
0.2
0.22
0.2
0.24
0.2
0.2

R2=(0.2/60)=0.0033 cm/sec
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AENATIO MNMAPATHPHZEQN

METPHXH:33 OEXH:33 HMEPOMHNIA:12/7/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

AIA XPONOZX MEZO STAGMH AIADOPA PYOMOX
(min) AIASTHMA  NEPOY ITON  ITAGOMHZ AAAATHZ
XPONOY FOAHNA  NEPOY (cm) EMINEAOY
(min) (cm) NEPOY
(cm/min)
1 10,41 5 12,3 0 0
2 10,46 5 12,3 0 0
3 10,51 5 12,4 0,1 0,02
4 10,56 5 12,5 0,1 0,02
5 11,01 5 12,5 0 0
6 11,06 5 12,6 0,1 0,02
7 11,11 5 12,7 0.1 0,02
8 11,16 5 12,8 0,1 0,02
9 11,21 5 12,9 0,1 0,02
METPHZH ME Yi{lPAYAIKO ®OPTIO 10cm
1 11,22 5 17,6 0 0
2 11,27 5 17,7 0,1 0,02
3 11,32 5 17,9 0,2 0,04
4 11,37 5 18,1 0,2 0,04
5 11,42 5 18,3 0,2 0,04
6 11,47 5 18,5 0,2 0,04
7 11,52 5 18,7 0,2 0,04
R1=(0.02/60)=0.00033 cm/sec R2=(0.04/60)=0.00066 cm/sec

Kfs=[(0.0041 )(35.27)(0.00066)] - [(0.0054)(35.27)(0.00033 )1=3.26-10% m/sec
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AENATIO NMAPATHPHZEQN

METPHXH:34 OEXH:34 HMEPOMHNIA:12/7/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

AIA XPONOX MEZO STAOGMH AIA®OPA PYOMOX

(min) AIASTHMA  NEPOY ITON  ITAOMHIZ AAAATHE

XPONOY FOAHNA NEPOY EMINEAQY

(min) (cm) (cm) NEPOY
(cm/min)
1 12 5 33.6 0 0
2 12.05 5 33.8 0.2 0.04
3 12.1 5 34.4 0.6 0.12
4 12.15 5 35.2 0.8 0.16
5 12.2 5 35.8 0.6 0.12
6 12.25 5 36.4 0.6 0.12
7 12.3 5 37 0.6 0.12
8 12.35 5 37.6 0.6 0.12
METPHZH ME YAPAYAIKO ®OPTIO 10cm
1 12.36 5 39.8 0 0

2 12.41 5 41.2 1.4 0.28
3 12.46 5 427 15 0.3
4 12.51 5 44.1 1.4 0.28
5 12.56 5 455 1.4 0.28
6 13.01 5 46.9 1.4 0.28
7 13.06 5 48.3 1.4 0.28
Ri=(0.12/60)=0.002 cm/sec R2=(0.28/60)=0.0046 cm/sec

KfS=[(0.0041 )(35.27)(0.0046)] - [(0.0054)(35.27)(0.002 )1=2,94-1 0'4 m/sec
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AEANTIO MNMAPATHPHZEQN

METPHZH:35 OEZH:35 HMEPOMHNIA:12/7/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOZ MEZO YTAGOMH AIAGOPA PYOMOX
(min) AIASTHMA  NEPOY ZTON STAOMHZ AAANATHE
XPONOY SOAHNA  NEPOY (cm) EMINEAOY
(min) (cm) NEPOY
(cm/min)
1 13.14 5 14.1 0 0
2 13.19 5 14.5 0.4 0.08
3 13.24 5 15.1 0.6 0.12
4 13.29 5 15.6 0.5 0.1
5 13.34 5 16.2 0.6 0.12
6 13.39 5 16.7 0.5 0.1
7 13.44 5 17.2 0.5 0.1
8 13.49 5 17.7 0.5 0.1
9 13.54 5 18.2 0.5 0.1
METPHZH ME YLIPAYAIKO ®OPTIO 10cm
1 13.55 5 20.3 0 0
2 14 5 21.1 0.8 0.16
3 14.05 5 22 0.9 0.18
4 14.1 5 23.2 1.2 0.24
5 14.15 5 24.9 1.7 0.34
6 14.2 5 25.9 1 0.2
7 14.25 5 26.9 1 0.2
R1=(0.1/60)=0.0016 cm/sec R2=(0.2/60)=0.0033 cm/sec

Kfs=[(0.0041 )(35.27)(0.0033)] - [(0.0054)(35.27)(0.0016 )1=1,64- 104 m/sec
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AENTIO MNMAPATHPHZEQN

METPHZH:36 OEZH:36 HMEPOMHNIA:12/7/95

METPHXZH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOZ MEZO STAOMH AIA®OPA PYOMOZ
(min) AIASTHMA  NEPOY ITON  ITAOMHZ AAAATHE
XPONOY SOAHNA  NEPOY (cm) EMINEAOY
(min) (cm) NEPOY
(cm/min)
1 14.33 5 21.2 0 0
2 14.38 5 22.4 1.2 0.24
3 14.43 5 23.3 0.9 0.18
4 14.48 5 24.2 0.9 0.18
5 14.53 5 25.1 0.9 0.18
6 14.58 5 26 0.9 0.18
7 15.03 5 26.9 0.9 0.18
METPHZH ME YAPAYAIKO ®OPTIO 10cm
1 15.04 5 29 0 0
2 15.09 5 30.8 1.8 0.36
3 15.14 5 32.6 1.8 0.36
4 15.19 5 34.8 2.2 0.44
5 15.24 5 36.4 1.6 0.32
6 15.29 5 38.2 1.8 0.36
7 15.34 5 40 1.8 0.36
8 15.39 5 41.8 1.8 0.36
R1=(0.18/60)=0.003 cm/sec R2=(0.36/60)=0.006 cm/sec

Kfs=[(0.0041)(35.27)(0.006)] - [(0.0054)(35.27)(0.003 )1=2,88-10~4 m/sec
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METPHZH:37

AlA XPONOZ

(min)

15.42

—

15.47
15.52
15.57
16.02
16.07
16.12
16.17

© 00 N oo g b~ w N

16.22

—

16.23
16.28
16.33
16.38
16.43
16.48
16.53
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AENATIO MNAPATHPHZEQN

OEXH:37

HMEPOMHNIA: 12/7/95

METPHXZH ME YAPAYAIKO ®OPTIO 5 cm
AIADOPA

MEXO
AIAZTHMA
XPONOY

(min)

o o1 o1 o1 o1 o1 o1 Ol

5

>TAGMH
NEPOY XTON
>QNAHNA

(cm)

10.2
12.7
19.3
23
27
30
32.8
35.6
38.4

>TAGMHX

NEPOY

0
25
6.6
3.7

4

3
2.8
2.8
2.8

METPHXH ME YAPAYAIKO ®OPTIO 10cm

5

[S2 RS 2 BN S 2 BN S N S N 4|

Ri=(0.56/60)=0.0093 cm/sec

40.5
46.8
51.2
57.3
63
68.7
74.4

0
6.3
4.4
6.1
5.7
5.7
5.7

(cm)

PYOMOZ
ANNATHZ
EMINEAQY

NEPOY
(cm/min)
0
0.5
1.32
0.74
0.8
0.6
0.56
0.56
0.56

1.26
0.88
1.22
1.14
114
1.14

R2=(1,14/60)=0.019 cm/sec

Kfs=[(0.0041 )(35.27)(0.019)] - [(0.0054)(35.27)(0.0093 YI=1.01-10~3 m/sec
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AEATIO NMAPATHPHZEQN
METPHZH:38 OEZH:38 HMEPOMHNIA: 12/7/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOZ MEZO STAGMH AIA®OPA PYOMOZ
(min) AIASTHMA  NEPOY ITON  ITAGMHZ AANATHE
XPONOY SOAHNA  NEPOY (cm) EMINEAOY
(min) (cm) NEPOY
(cm/min)
1 17.05 5 19.8 0 0
2 17.1 5 21.3 15 0.3
3 17.15 5 23 1.7 0.34
4 17.2 5 24.2 1.2 0.24
5 17.25 5 25.4 1.2 0.24
6 17.3 5 26.6 1.2 0.24
7 17.35 5 27.8 1.2 0.24
METPHZH ME YAPAYAIKO ®OPTIO 10cm
1 17.36 5 28.2 0 0
2 17.41 5 30.8 2.6 0.52
3 17.46 5 33.4 2.6 0.52
4 17.51 5 35.8 2.4 0.48
5 17.56 5 38 2.2 0.44
6 18.01 5 40.4 2.4 0.48
7 18.06 5 42.8 2.4 0.48
8 18.11 5 45.2 2.4 0.48
Ri=(0.24/60)=0.004 cm/sec R2=(0.48/60)=0.008 cm/sec

Kfs=[(0.0041 )(35.27)(0.008)] - [(0.0054)(35.27)(0.004 )1=3.84-1 0'4 m/sec
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METPHZH:39

A/A XPONOZ

(min)

1 10.33
2 10.38
3 10.43
4 10.48
5 10.53
6 10.58
7 11.03
8 11.08
9 11.13
10 11.18

1 11.2
11.25
11.3
11.35
11.4
11.45
11.5

0 N o o b~ o w N

11.55

AEATIO NMAPATHPHZEQN

OEZH:39

HMEPOMHNIA:22/9/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

MEZO >TAOMH AIADOPA
AIAZTHMA NEPOY ZTON >TAGMHZ
XPONOY >QAHNA NEPOY
(min) (cm) (cm)

5 9.2 0

5 10.4 1.2
5 114 1

5 12.3 0.9
5 13.2 0.9
5 14 0.8
5 14.7 0.7
5 15.2 0.5
5 15.7 0.5
5 16.2 0.5

METPHZH ME YAPAYAIKO ®OPTIO 10cm

5 21.6 0

5 23.7 2.1
5 25.6 1.9
5 27.4 1.8
5 28.6 1.2
5 29.7 11
5 30.8 11
5 31.9 11

Ri=(0.1/60)=0.0016 cm/sec

PYOMOZ
ANNATHZ
EMINEAOY

NEPOY
(cm/min)
0
0.24
0.2
0.18
0.18
0.16
0.14
0.1
0.1
0.1

0.42
0.38
0.36
0.24
0.22
0.22
0.22

R2=(0.22/60)=0.0036 cm/sec

Kfs=[(0.0041)(35.27)(0.0036)] - [(0.0054)(35.27)(0.0016 )I=2,12-10~4 m/sec
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AEATIO NAPATHPHZEQN

METPHXH:40 OEZH:40 HMEPOMHNIA:22/7/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOZ MEZO STAGMH AIADOPA PYOMOX
(min) AIASTHMA  NEPOY ITON  STAOMHZ AANATHZ
XPONOY SOAHNA  NEPOY (cm) EMINEAOY
(min) (cm) NEPOY
(cm/min)
1 12.09 5 5.9 0 0
2 12.14 5 9 3.1 0.62
3 12.19 5 12.1 3.1 0.62
4 12.24 5 15.2 3.1 0.62
5 12.29 5 18 2.8 0.56
6 12.34 5 21 3 0.6
7 12.39 5 23.8 2.8 0.56
8 12.44 5 26.7 2.9 0.58
9 12.49 5 29.6 2.9 0.58
10 12.54 5 325 2.9 0.58
METPHZH ME YAPAYAIKO ®OPTIO 10cm
1 12.56 5 38 0 0

2 13.01 5 44 6 1.2
3 13.06 5 50.7 6.7 1.34
4 13.11 5 57.5 6.8 1.36
5 13.16 5 64.5 7 1.4
6 13.21 5 715 7 1.4
7 13.26 5 78.5 7 1.4
Ri=(0.058/60)=0.0096 cm/sec R2=(1,4/60)=0.023 cm/sec

Kfs=[(0.0041 )(35.27)(0.023)] - [(0.0054)(35.27)(0.0096 )1=1.53-1 03 m/sec
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AEATIO NMAPATHPHZEQN
METPHZH:41 OEZH:41 HMEPOMHNIA:22/9/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

AlIA XPONOZ MEZO STAOMH AIAGOPA PYOMOZ
(min) AIASTHMA  NEPOY ZTON STAGMHZ AANATHE
XPONOY SQAHNA  NEPOY (cm) EMINEAOY
(min) (cm) NEPOY
(cm/min)
1 13.25 5 5.4 0 0
2 13.3 5 8.5 31 0.62
3 13.35 5 11.7 3.2 0.64
4 13.4 5 14.7 3 0.6
5 13.45 5 17.1 2.4 0.48
6 13.5 5 19.2 2.1 0.42
7 13.55 5 20.6 1.4 0.28
8 14 5 21.7 11 0.22
9 14.05 5 22.8 1.1 0.22
10 14.1 5 23.9 1.1 0.22
METPHZH ME YilPAYAIKO ®OPTIO 10cm
1 14.11 5 29.2 0 0
2 14.16 5 33.6 4.4 0.88
3 14.21 5 36.7 31 0.62
4 14.26 5 39.6 2.9 0.58
5 14.31 5 42.1 25 0.5
6 14.36 5 44.4 2.3 0.46
7 14.41 5 46.7 2.3 0.46
8 14.46 5 49 2.3 0.46
9 14.51 5 51.3 2.3 0.46
Ri=(0.22/60)=0.0036 cm/sec R2=(0.46/60)=0.0076 cm/sec

Kfs=[(0.0041 )(35.27)(0.0076)] - [(0.0054)(35.27)(0.0036 )1=4,11 0'4 m/sec
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AENTIO NMAPATHPHZEQN
METPHZH:42 OEXH:42 HMEPOMHNIA:22/9/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

AIA XPONOZ MEZO >TAOMH AIAGOPA PYOMOX

(min) AIASTHMA ~ NEPOY 5TON  ZTAOMHE AANNATHE

XPONOY SOAHNA  NEPOY (cm) EMIMEAOY

(min) (cm) NEPOY
(cm/min)
1 14.55 5 5.7 0 0
2 15 5 8.3 2.6 0.52
3 15.05 5 10.4 2.1 0.42
4 15.1 5 11.9 15 0.3
5 15.15 5 13 11 0.22
6 15.2 5 13.9 0.9 0.18
7 15.25 5 14.7 0.8 0.16
8 15.3 5 15.5 0.8 0.16
9 15.35 5 16.3 0.8 0.16
10 15.4 5 171 0.8 0.16
METPHZH ME YAPAYAIKO ®OP /O 10cm
1 15.41 5 20.6 0 0

2 15.46 5 24.4 3.8 0.76
3 1551 5 275 31 0.62
4 15.56 5 30.5 3 0.6
5 16.01 5 33.4 2.9 0.58
6 16.06 5 35.9 2.5 0.5
7 16.11 5 38 2.1 0.42
8 16.16 5 40 2 0.4
9 16.21 5 42 2 0.4
10 16.26 5 44 2 0.4
R1=(0.16/60)=0.0026 cm/sec R2=(0.4/60)=0.0066 cm/sec

Kfs=[(0.0041 )(35.27)(0.0066)] - [(0.0054)(35.27)(0.0026 )1=4,56-1 0'4 m/sec
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METPHZH:43

AIA XPONOZ

(min)

—

16,3
16,35
16,4
16,45
16,5
16,55
17
17,05
17,1
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17,15

1 17,16
17,21
17,26
17,31
17,36
17,41
17,46
17,51
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AEATIO NMAPATHPHZEQN
HMEPOMHNIA:22/9/95

OEEH:43

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

ME>O
AIAZTHMA
XPONOY

(min)

o o0 o1 o1 o1 o1 o1 o1 Ol

5

>TAGMH
NEPOY ZTON
>QONAHNA

(cm)

54
6.2
8
8.4
9,3
10,4
111
11,8
125
13,2

AIADOPA
>TAGMHX
NEPOY

(cm)

0
0.8
1.8
0.4
0.9
11
0,7
0,7
0,7
0,7

METPHZH ME YilPAYAIKO ®OPTIO 10cm

5

o o1 o1 o1 o1 o1 ;g

r1=(0.14/60)=0.0023 cm/sec

17
18,6
19,2
20,7
22,2
23,7
25,2
26,7

0
1,6
0,6
15
15
15
15
15

PYOMOZX
ANNATHZ
EMINEAQOY

NEPOY
(cm/min)
0
0,16
0,36
0,08
0,18
0,22
0,14
0,14
0,14
0,14

0,32
0,12
0,3
0,3
0,3
0,3
0,3

R2=(0.3/60)=0.005 cm/sec

Kfs=[(0.0041 )(35.27)(0.005)] - [(0.0054)(35.27)(0.0023 )1=3,42-10~4 m/sec
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AEATIO NMAPATHPHZEQN
METPHZH:44 OEZzH:44 HMEPOMHNIA: 19/9/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

AIA XPONOZ MEZO STAOMH AIAGOPA PYOMOZ
(min) AIASTHMA ~ NEPOY ITON  STAGMHE AANATHZ
XPONOY SOAHNA  NEPOY (cm) EMIMNEAOY
(min) (cm) NEPOY
(cm/min)

1 10,38 5 30,5 0 0

2 10,43 5 32 15 0,3
3 10,48 5 33,3 13 0,26
4 10,53 5 34,3 1 0,2
5 10,58 5 35,1 0,8 0,16
6 11,03 5 35,7 0,6 0,12
7 11,08 5 36,2 0,5 0,1

8 11,13 5 36,7 0,5 0,1

9 11,18 5 37,2 0,5 0,1

METPHZH ME YIIPAYAIKO ®OPTIO 10cm

1 11,19 5 40,6 0 0

2 11,24 5 43,1 2,5 0,5
3 11,29 5 45,3 2,2 0,44
4 11,34 5 47,2 1,9 0,38
5 11,39 5 48,7 15 0,3
6 11,44 5 50,1 1,4 0,28
7 11,49 5 51,3 1,2 0,24
8 11,54 5 52,5 1,2 0,24
9 11,59 5 53,7 1,2 0,24
R1=(0.1/60)=0.0016 cm/sec R2=(0.24/60)=0.004 cm/sec

Kfs=[(0.0041)(35.27)(0.004)] - [(0.0054)(35.27)(0.0016 )1=2,6-10"4 m/sec
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METPHZH:45

AIA XPONOZ

(min)

1 12,03
12,08
12,13
12,18
12,23
12,28
12,33
12,38
12,43

© o0 ~N o o b~ w N

—

12,44
12,49
12,54
12,59
13,04
13,09
13,14
13,19
13,24

© o0 ~N o o b w N

AEATIO NMAPATHPHZEQN

OEZH:45

HMEPOMHNIA:19/9/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm
AIADOPA
>TAGMHX

MEZO
AIAZTHMA
XPONOY

(min)

oo o1 o1 o1 o1 o1 o1 O

5

>TAGMH
NEPOY ZTON
>QONAHNA

(cm)

6,2
8,3
10,1
11,6
12,9
14
15
16
17

NEPOY

0
2,1
1,8
15
1,3
11

1

1

1

METPHXZH ME YAPAYAIKO ®OP O 10cm

5

o o1 o1 o1 o1 o1 o1 Ol

R1=(0.2/60)=0.0033 cm/sec

20,9
25
28,7
31,7
34,3
36,6
38,8
41
43,2

0
41
3,7

3
2,6
2,3
2,2
2,2
2,2

(cm)

PYGMOZ
ANNATHZ
EMINEAOY
NEPOY
(cm/min)
0
0,42
0,36
0,3
0,26
0,22
0,2
0,2
0,2

0
0,82
0,74

0,6
0,52
0,46
0,44
0,44
0,44

R2=(0.44/60)=0.0073 cm/sec

Kfs=[(0.0041 )(35.27)(0.0066)] - [(0.0054)(35.27)(0.0026 )1=4.24-10'4 m/sec
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AEANTIO NMAPATHPHZEQN
METPHZH:46 OEZH:46 HMEPOMHNIA:! 9/9/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

AIA XPONOZ MEZO STAOMH AIADOPA PYOMOZ
(min) AIASTHMA  NEPOY STON  ITAOMHZ AANATHZ
XPONOY SOAHNA  NEPOY (cm) EMINEAOY
(min) (cm) NEPOY
(cm/min)
1 13,3 5 2,3 0 0
2 13,35 5 6,6 4,3 0,86
3 13,4 5 10,5 3,9 0,78
4 13,45 5 13,4 2,9 0,58
5 13,5 5 15,5 2,1 0,42
6 13,55 5 17,5 2 0,4
7 14 5 19,5 2 0,4
8 14,05 5 21 15 0,3
9 14,1 5 22,5 1,5 0,3
10 14,15 5 24 15 0,3
METPHZH ME YilPAYAIKO ®OPTIO 10cm
| 14,16 5 27,5 0 0
2 14,21 5 33,6 6,1 1,22
3 14,26 5 40,8 7,2 1,44
4 14,31 5 46,1 5,3 1,06
5 14,36 5 51,1 5 1
6 14,41 5 56,2 51 1,02
7 14,46 5 61,3 51 1,02
8 14,51 5 66 4,7 0,94
9 14,56 5 70,7 4,7 0,94
10 15,01 5 75,4 4,7 0,94
Ri=(0.3/60)=0.005 cm/sec R2=(0.94/60)=0.015 cm/sec

Kfs=[(0.0041 )(35.27)(0.0066)] - [(0.0054)(35.27)(0.0026 )1=1,18 10~3 m/sec
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AEANATIO NAPATHPHZEQN
METPHZH:47 OEZH:47 HMEPOMHNIA: 19/9/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

AlA XPONOZ MEZO STAOMH AIADOPA PYOMOZ
(min) AIASTHMA  NEPOY STON  STAGMHZ AANATHZ
XPONOY SOAHNA  NEPOY (cm) EMINEAOY
(min) (cm) NEPOY
(cm/min)
1 15 5 4.3 0 0
2 15.05 5 6.5 2.2 0.44
3 15.1 5 8.6 2.1 0.42
4 15.15 5 10.5 1.9 0.38
5 15.2 5 12.1 1.6 0.32
6 15.25 5 13.6 15 0.3
7 15.3 5 14.9 1.3 0.26
8 15.35 5 16.1 12 0.24
9 15.4 5 17.3 1.2 0.24
10 15.45 5 18.5 1.2 0.24
METPHZH ME YLIPAYAIKO ®OPTIO 10cm
1 15.46 5 23.3 0 0
2 15.51 5 27.9 4.6 0.92
3 15.56 5 32.2 4.3 0.86
4 16.01 5 36.1 3.9 0.78
5 16.06 5 39.3 3.2 0.64
6 16.11 5 42.2 2.9 0.58
7 16.16 5 44.8 2.6 0.52
8 16.21 5 47.3 2.5 0.5
9 16.26 5 49.8 2.5 0.5
10 16.31 5 52.3 2.5 0.5
R1=(0.24/60)=0.004 cm/sec R2=(0.5/60)=0.0083 cm/sec

Kfe=[(0.0041)(35.27)(0.0083)] - [(0.0054)(35.27)(0.004 )|=4.42-1 0'4 m/sec
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AENTIO NMAPATHPHZEQN
METPHZH:48 OEZzH:48 HMEPOMHNIA: 19/9/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

AIA XPONOZ MEZO STAOMH AIADOPA PYOMOZ
(min) AIASTHMA ~ NEPOY ITON  ITAGOMHZ AAAATHZ
XPONOY SQAHNA  NEPOY (cm) EMINEAOY
(min) (cm) NEPOY
(cm/min)

1 16.35 5 5.4 0 0

2 16.4 5 7.9 2.5 0.5
3 16.45 5 10.3 2.4 0.48
4 16.5 5 12.2 1.9 0.38
5 16.55 5 14 1.8 0.36
6 17 5 15.5 15 0.3
7 17.05 5 16.7 1.2 0.24
8 17.1 5 17.8 11 0.22
9 17.15 5 18.9 11 0.22
10 17.2 5 20 11 0.22

METPHZH ME YAPAYAIKO ®OP /O 10cm

| 17.21 5 22.9 0 0

2 17.26 5 27.2 4.3 0.86
3 17.31 5 30.9 3.7 0.74
4 17.36 5 34.4 35 0.7
5 17.41 5 375 3.1 0.62
6 17.46 5 40.3 2.8 0.56
7 17.51 5 42.8 2.5 0.5
8 17.56 5 45.2 2.4 0.48
9 18.01 5 47.6 2.4 0.48
10 18.06 5 50 2.4 0.48
Ri=(0.22/60)=0.0036 cm/sec R2=(0.48/60)=0.008 cm/sec

Kfe=[(0.0041 )(35.27)(0.008)] - [(0.0054)(35.27)(0.0036 )1=4,58-10'4 m/sec
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METPHZH:49

AIA XPONOZ

(min)

—

10.29
10.34
10.39
10.44
10.49
10.54
10.59
11.04

o N o o B~ ow DN

—

11.15
11.2
11.25
11.3
11.35
114
11.45
11.5

© o0 ~N o o b~ O w N

11.55

AEATIO NAPATHPHZEQN
HMEPOMHNIA: 17/9/95

OEZH:49

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

MEZO
AIAZTHMA
XPONOY

(min)

o o1 o1 o1 o1 o1 Ol

5

>TAGMH
NEPOY XTON
>QONAHNA

(cm)

51
7.9
9.9
11.5
125
135
145
15.5

AIADOPA
>TAOMHZ

NEPOY (cm)

2.8

1.6
1
1
1
1

METPHZH ME YNPAYAIKO ®OP1I/0 10cm

5

o o0 o1 o1 o1 o o1 o

Ri=(0.2/60)=0.0033 cm/sec

18.4
23.4
28
32.6
36.7
40.6
44.5
48.4
52.3

0
5
4.6
4.6
4.1
3.9
3.9
3.9
3.9

PYOMOZ
ANNATHZ
EMINEAOY
NEPOY
(cm/min)
0
0.56
0.4
0.32
0.2
0.2
0.2
0.2

0.92
0.92
0.82
0.78
0.78
0.78
0.78

R2=(0.78/60)=0.013 cm/sec

Kfs=[(0.0041 )(35.27)(0.013)] - [(0.0054)(35.27)(0.0033 )1=1,2410~3 m/sec
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AEATIO NMAPATHPHZEQN
METPHZH:50 OEZH:50 HMEPOMHNIA: 17/9/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

AIA XPONOX MEZO ZTAGMH AIA®OPA PYOMOZ
(min) AIASTHMA  NEPOY 5TON  XTAGMHZ ANNATHE
XPONOY SQAHNA  NEPOY (cm) EMINEAOY
(min) (cm) NEPOY
(cm/min)
! 12 5 18.4 0 0
2 12.05 5 215 31 0.62
3 12.1 5 24.3 2.8 0.56
4 12.15 5 26.4 2.1 0.42
5 12.2 5 28.1 17 0.34
6 12.25 5 29.3 12 0.24
7 12.3 5 30.3 1 0.2
8 12.35 5 31.2 0.9 0.18
9 12.4 5 321 0.9 0.18
10 12.45 5 33 0.9 0.18
VIETPHZH ME YLIPAYAIKO ®OP1[/O 10cm
1 12,46 5 36 0 0
2 12,51 5 40,6 4,6 0,92
3 12,56 5 44,5 3,9 0,78
4 13,01 5 47,7 3,2 0,64
5 13,06 5 50,6 2,9 0,58
6 13,11 5 53 2,4 0,48
7 13,16 5 55,1 2,1 0,42
8 13,21 5 57,2 2,1 0,42
9 13,26 5 59,3 2,1 0,42
Ri=(0.18/60)=0.003 cm/sec R2=(0.42/60)=0.007 cm/sec

Kfs=[(0.0041 )(35.27)(0.007)] - [(0.0054)(35.27)(0.003 )]=4,4-10'4 m/sec
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AEATIO MNAPATHPHZEQN
METPHZH:51 OEZH:51 HMEPOMHNIA: 17/9/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

AIA XPONOZ MEZO STAGMH AIADOPA PYOMOX
(min) AIASTHMA ~ NEPOY ITON  ZTAGOMHZ AANATHZ
XPONOY SQAHNA  NEPOY (cm) EMINEAOY
(min) (cm) NEPOY
(cm/min)
| 13.3 5 5.9 0 0
2 13.35 5 5.9 0 0
3 13.4 5 5.9 0 0
4 13.45 5 5.9 0 0
5 135 5 6 0.1 0.02
6 13.55 5 6.2 0.2 0.04
7 14 5 6.4 0.2 0.04
8 14.05 5 6.6 0.2 0.04
METPHZH ME YAPAYAIKO ®OPTIO 10cm
| 14.06 5 10.1 0 0
2 14.11 5 10.9 0.8 0.16
3 14.16 5 11.8 0.9 0.18
4 14.21 5 12.7 0.9 0.18
5 14.26 5 135 0.8 0.16
6 14.31 5 14.3 0.8 0.16
7 14.36 5 15 0.7 0.14
8 14.41 5 15.6 0.6 0.12
9 14.46 5 16.2 0.6 0.12
10 14.51 5 16.8 0.6 0.12
Ri=(0.04/60)=0.00066 cm/sec R2=(0.12/60)=0.002 cm/sec

Kfs=[(0.0041)(35.27)(0.002)] - [(0.0054)(35.27)(0.00066 )1=1,62-1 0'4 m/sec
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AENATIO NMAPATHPHZEQN
METPHZH:52 OEZH:52 HMEPOMHNIA: 17/9/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

AIA XPONOZ MEZO STAOMH AIA®OPA PYOMOX
(min) AIASTHMA  NEPOY XTON  STAGOMHZ AAAATHZ
XPONOY SOAHNA  NEPOY (cm) EMIMEAOY
(min) (cm) NEPOY
(cm/min)

! 14.55 5 23.2 0 0

2 15 5 25.1 1.9 0.38

3 15.05 5 26.8 1.7 0.34

4 15.1 5 28 1.2 0.24

5 15.15 5 28.9 0.9 0.18

6 15.2 5 29.6 0.7 0.14

7 15.25 5 30.2 0.6 0.12

8 15.3 5 30.8 0.6 0.12

9 15.35 5 314 0.6 0.12

METPHZH ME YAPAYAIKO ®OPTIO 10cm

1 15.36 5 35.3 0 0

2 15.41 5 38.5 3.2 0.64

3 15.46 5 41.3 2.8 0.56

4 15.51 5 43.6 2.3 0.46

5 15.56 5 45.5 1.9 0.38

6 16.01 5 47.2 1.7 0.34

7 16.06 5 48.7 15 0.3

8 16.11 5 50.2 15 0.3

9 16.16 5 51.7 15 0.3
Ri=(0.12/60)=0.002 cm/sec R2=(0.3/60)=0.005 cm/sec

Kfs=[(0.0041 )(35.27)(0.005)] - [(0.0054)(35.27)(0.002 )1=3,42-10'4 m/sec
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METPHZH:53

AIA XPONOZ

(min)

16.2
16.25
16.3
16.35
16.4
16.45
16.5

co N o o B oW D

16.55

—_

16.56
17.01
17.06
17.11
17.16
17.21
17.26
17.31

© O ~N o O b~ O w N

17.36

AEATIO MNAPATHPHZEQN

OEXH:53

HMEPOMHNIA: 17/9/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

MEZO
AIAZTHMA
XPONOY

(min)

o o1 o1 o1 o1 o1 o

5

>TAGMH
NEPOY XTON

>OAHNA NEPOY

(cm)

21.8
231
23.9
24.9
25.9
26.8
277
28.6

VIETPHZH ME YAPAYAIKO

5

o o1 o1 o1 o1 o1 o Ol

Ri=(0.18/60)=0.003 cm/sec

32
34.8
37.5

40
42.3
44.6
46.8

49
51.2

0
1.3
0.8

1

1
0.9
0.9
0.9

POPTIO 10cm

0
2.8
2.7
25
2.3
2.3
2.2
2.2
2.2

AIAD®OPA
>TAOMHZ

(cm)

PYOMOZX
ANNATHZ
EMINEAOY

NEPOY
(cm/min)
0
0.26
0.16
0.2
0.2
0.18
0.18
0.18

0.56
0.54
0.5
0.46
0.46
0.44
0.44
0.44

R2=(0.44/60)=0.0073 cm/sec

Kfs=[(0.0041)(35.27)(0.0073)] - [(0.0054)(35.27)(0.003 )1=4,88-1 0'4 m/sec
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AENATIO NMAPATHPHZEQN
METPHZH:54 OEXH:54 HMEPOMHNIA:21/9/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

AIA XPONOZ MEZO STAOMH AIAGOPA PYOMOZ
(min) AIASTHMA ~ NEPOY $TON  ZTAGMHZ AAAATHZ
XPONOY TQAHNA NEPOY EMINEAOY
(min) (cm) (cm) NEPOY
(cm/min)
1 10.3 5 33.4 0 0
2 10.35 5 35.2 18 0.36
3 10.4 5 36.7 15 0.3
4 10.45 5 37.9 1.2 0.24
5 10.5 5 38.8 0.9 0.18
6 10.55 5 39.4 0.6 0.12
7 11 5 39.9 0.5 0.1
8 11.05 5 40.3 0.4 0.08
9 11.1 5 40.7 0.4 0.08
10 11.15 5 411 0.4 0.08
METPHZH ME YIIPAYAIKO ®OPTIO 10cm
1 11.16 5 45 0 0
2 11.21 5 48.2 3.2 0.64
3 11.26 5 51.1 2.9 0.58
4 11.31 5 53 1.9 0.38
5 11.36 5 54.4 1.4 0.28
6 11.41 5 55.5 11 0.22
7 11.46 5 56.5 1 0.2
8 11.51 5 57.3 0.8 0.16
9 11.56 5 58.1 0.8 0.16
10 12.01 5 58.9 0.8 0.16
Ri=(0.08/60)=0.00013 cm/sec R2=(0.16/60)=0.0026 cm/sec

Kfs=[(0.0041)(35.27)(0.0026)] - [(0.0054)(35.27)(0.00013 )1=1,31.10'4 m/sec
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AENTIO MNMAPATHPHZEQN
METPHZH:55 OEXH:55 HMEPOMHNIA:21/9/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

AIA XPONOZ MEZO STAOMH AIADOPA PYOMOZ
(min) AIASTHMA ~ NEPOY 3TON  STAOMHZ AAAATHZ
XPONOY TQAHNA NEPOY EMINEAOY
(min) (cm) (cm) NEPOY
(cm/min)
1 12.05 5 7.8 0 0
2 12.1 5 9.2 1.4 0.28
3 12.15 5 10.2 ! 0.2
4 12.2 5 1 0.8 0.16
5 12.25 5 11.6 0.6 0.12
6 12.3 5 12.2 0.6 0.12
7 12.35 5 12.7 0.5 0.1
8 12.4 5 13.2 0.5 0.1
9 12.45 5 13.7 0.5 0.1
METPHZH ME YAPAYAIKO ®OPTIO 10cm
1 12.46 5 16.7 0 0
2 1251 5 18.5 1.8 0.36
3 12.56 5 19.8 1.3 0.26
4 13.01 5 21 1.2 0.24
5 13.06 5 221 11 0.22
6 13.11 5 23.1 1 0.2
7 13.16 5 24.1 1 0.2
8 13.21 5 25.1 1 0.2
Ri=(0.1/60)=0.0016 cm/sec R2=(0.2/60)=0.0033 cm/sec

Kfs=[(0.0041 )(35.27)(0.0033)] - [(0.0054)(35.27)(0.0016 )1=1,63-10'4 m/sec
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AENATIO NMAPATHPHZEQN
METPHZH:56 OEZH:56 HMEPOMHNIA:21/9/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

AIA XPONOX MEZO STAOMH AIAGOPA PYOMOZ
(min) AIASTHMA ~ NEPOY XTON  ITAOMHZ AANAATHZ
XPONOY SOAHNA  NEPOY (cm) ENIMNEAOY
(min) (cm) NEPOY
(cm/min)
1 13.25 5 30.2 0 0
2 13.3 5 31.9 1.7 0.34
3 13.35 5 33.3 1.4 0.28
4 13.4 5 34.4 11 0.22
5 13.45 5 35.4 1 0.2
6 13.5 5 36.2 0.8 0.16
7 13.55 5 36.8 0.6 0.12
8 14 5 37.4 0.6 0.12
9 14.05 5 38 0.6 0.12
METPHZH ME YAPAYAIKO ®OPTIO 10cm
1 14.06 5 41.4 0 0
2 14.11 5 45 3.6 0.72
3 14.16 5 47.5 2.5 0.5
4 14.21 5 49.4 1.9 0.38
5 14.26 5 50.9 15 0.3
6 14.31 5 52.1 1.2 0.24
7 14.36 5 53.3 1.2 0.24
8 14.41 5 54.5 1.2 0.24
Ri=(0.12/60)=0.002 cm/sec R2=(0.24/60)=0.004 cm/sec

Kfs=[(0.0041 )(35.27)(0.004)] - [(0.0054)(35.27)(0.002 )1=1.97-1Q% m/sec
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AENATIO MNMAPATHPHZEQN
METPHZH:57 OEZH:57 HMEPOMHN!A:21/9/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

AIA XPONOZ MEZO STAGOMH AIAGOPA PYOMOZ
(min) AIASTHMA ~ NEPOY XTON  ITAOMHZ AAAATHZ
XPONOY SOAHNA  NEPOY (cm) EMIMNEAOY
(min) (cm) NEPOY
(cm/min)
1 14.45 5 31.3 0 0
2 14.5 5 33 1.7 0.34
3 14.55 5 34 1 0.2
4 15 5 34.8 0.8 0.16
5 15.05 5 35.5 0.7 0.14
6 15.1 5 36 0.5 0.1
7 15.15 5 36.5 0.5 0.1
8 15.2 5 37 0.5 0.1
METPHZH ME YLIPAYAIKO ®OPTIO 10cm
1 15.21 5 39.5 0 0

2 15.26 5 415 2 0.4
3 15.31 5 42.8 1.3 0.26
4 15.36 5 43.9 11 0.22
5 15.41 5 45 11 0.22
6 15.46 5 46.1 11 0.22
Ri=(0.1/60)=0.0016 cm/sec R2=(0.22/60)=0.0036 cm/sec

Kfs=[(0.0041 )(35.27)(0.0036)] - [(0.0054)(35.27)(0.0016 )1=2.12-10~4 m/sec
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METPHZH:58

A/A XPONOZ

(min)

1 15.5
15.55
16
16.05
16.1
16.15
16.2

Lo N oo g b~ ow DN

16.25

—_

16.26
16.31
16.36
16.41
16.46
16.51
16.56

o N o o b~ w DN

17.01

AEATIO NAPATHPHZEQN

OEZH:58

HMEPOMHNIA:21/9/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm
AIADOPA

MEZO
AIAZTHMA
XPONOY

(min)

o o1 o1 o1 o1 o1 G

5

>TAGMH
NEPOY XTON
>QONAHNA

(cm)

28.1
29.6
30.8
317
32.3
32.7
331
33.5

>TAGMHX

NEPOY

0
15
1.2
0.9
0.6
0.4
0.4
0.4

METPHZH ME YLIPAYAIKO ®OP'T/O 10cm

5

o o1 o1 o1 o1 Ol

Ri=(0.08/60)=0.0013 cm/sec

37.3
39.1
40.6
41.8
42.8
43.6
44.4
45.2

0
1.8
15
1.2

1
0.8
0.8
0.8

(cm)

PYOMOZ
ANNATHZ
ENIMNEAOY
NEPOY
(cm/min)
0
0.3
0.24
0.18
0.12
0.08
0.08
0.08

0.36
0.3
0.24
0.2
0.16
0.16
0.16

R2=(0.16/60)=0.0026 cm/sec

Kfs=[(0.0041 )(35.27)(0.0026)] - [(0.0054)(35.27)(0.0013 )1=1.31 -10' m/sec
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AENATIO NAPATHPHZEQN
METPHZH:59 OE2H:59 HMEPOMHNIA.21/9/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

AJA XPONOZ MEZO YTAOMH AIAGOPA PYOMOZ

(min) AIASTHMA  NEPOY £TON STAOMHZ AAAATHE

XPONOY JOAHNA  NEPOY (cm) EMINEAOY

(min) (cm) NEPOY
(cm/min)
1 17.06 5 11.1 0 0
2 17.11 5 12.7 1.6 0.32
3 17.16 5 13.6 0.9 0.18
4 17.21 5 14.3 0.7 0.14
5 17.26 5 14.9 0.6 0.12
6 17.31 5 15.4 0.5 0.1
7 17.36 5 15.9 0.5 0.1
8 17.41 5 16.2 0.3 0.06
9 17.46 5 16.5 0.3 0.06
10 17.51 5 16.8 0.3 0.06
METPHZH ME YAPAYAIKO ®OPTIO 10cm
1 17.52 5 19.8 0 0

2 17.57 5 22 2.2 0.44
3 18.02 5 23.9 1.9 0.38
4 18.07 5 25.2 1.3 0.26
5 18.12 5 26.3 11 0.22
6 18.17 5 27.1 0.8 0.16
7 18.22 5 27.9 0.8 0.16
8 18.27 5 28.6 0.7 0.14
9 18.32 5 29.3 0.7 0.14
10 18.37 5 30 0.7 0.14
R1=(0.06/60)=0.001 cm/sec R2=(0.14/60)=0.0023 cm/sec

Kfs=[(0.0041 )(35.27)(0.0023)] - [(0.0054)(35.27)(0.001 )1=1.46-10" m/sec
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AEATIO NAPATHPHZEQN
METPHZH:60 ©EZH:60 HMEPOMHNIA: 18/9/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

AlA XPONOZ MEZO >TAGMH AIAD®OPA PYOMOZ
(min) AIAZTHMA NEPOY >TON >TAOGMHX ANNATHZ
XPONOY >QAHNA NEPOY ENINEAOY
(min) (cm) (cm) NEPOY
(cm/min)
1 10.34 5 9.1 0 0
2 10.39 5 10.5 14 0.28
3 10.44 5 11.7 1.2 0.24
4 10.49 5 12.6 0.9 0.18
5 10.54 5 133 0.7 0.14
6 10.59 5 13.8 0.5 0.1
11.04 5 14.3 0.5 0.1
11.09 5 14.8 0.5 0.1
METPHZH ME YIilPAYAIKO ®OPTIO 10cm
1 111 5 18.6 0 0
2 11.15 5 20.8 2.2 0.44
3 11.2 5 22.7 1.9 0.38
4 11.25 5 245 1.8 0.36
5 11.3 5 26.1 1.6 0.32
6 11.35 5 27.4 1.3 0.26
7 114 5 28.5 11 0.22
8 11.45 5 295 1 0.2
9 115 5 30.5 1 0.2
10 11.55 5 31.5 1 0.2
Ri=(0.1/60)=0.0016 cm/sec R2=(0.2/60)=0.0033 cm/sec

Kfs=[(0.0041 )(35.27)(0.0033)] - [(0.0054)(35.27)(0.0016 )1=1,64-10~4 m/sec
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AEATIO NAPATHPHZEQN
METPH2H:61 OEXH:61 HMEPOMHNIA: 18/9/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

AIA XPONOZ MEZO STAOMH AIAGOPA PYOMOZ
(min) AIASTHMA  NEPOY XTON  ZTAOMHZ AAANATHZ
XPONOY SQAHNA NEPOY EMINEAOY
(min) (cm) (cm) NEPOY
(cm/min)
1 12 5 3.2 0 0
2 12.05 5 4.8 1.6 0.32
3 12.1 5 6.1 1.3 0.26
4 12.15 5 7.1 1 0.2
5 12.2 5 7.9 0.8 0.16
6 12.25 5 8.5 0.6 0.12
7 12.3 5 9 0.5 0.1
8 12.35 5 9.5 0.5 0.1
9 12.4 5 10 0.5 0.1
METPHZH ME YAPAYAIKO ®OPTIO 10cm
1 12.41 5 13.8 0 0

2 12.46 5 16.4 2.6 0.52
3 12.51 5 18.5 2.1 0.42
4 12.56 5 20.3 1.8 0.36
5 13.01 5 21.8 15 0.3
6 13.06 5 23.1 1.3 0.26
7 13.11 5 24.2 11 0.22
8 13.16 5 25.3 11 0.22
9 13.21 5 26.4 11 0.22
Ri=(0.1/60)=0.0016 cm/sec R2=(0.22/60)=0.0036 cm/sec

Kfs=[(0.0041 )(35.27)(0.0036)] - [(0.0054)(35.27)(0.0016 11=2.12-10~-4 m/sec

129



AEATIO NAPATHPHZEQN
METPHZH:62 OE2H:62 HMEPOMHNIA: 18/9/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

AIA XPONOZ ME=O STAOMH AIADOPA PYOMOZ

(min) AIASTHMA  NEPOY ZTON STAOMHX AANATHE

XPONOY SOAHNA  NEPOY (cm) EMINEAOY

(min) (cm) NEPOY
(cm/min)
1 13.2 5 30.5 0 0
2 13.25 5 32.2 1.7 0.34
3 13.3 5 335 1.3 0.26
4 13.35 5 345 | 0.2
5 13.4 5 35.3 0.8 0.16
6 13.45 5 36 0.7 0.14
7 13.5 5 36.6 0.6 0.12
8 13.55 5 37.2 0.6 0.12
9 14 5 37.8 0.6 0.12
VIETPHZH ME YAPAYAIKO ®OPTIO 10cm
1 14.01 5 41.9 0 0

2 14.06 5 445 2.6 0.52
3 14.11 5 46.7 2.2 0.44
4 14.16 5 48.6 1.9 0.38
5 14.21 5 50.2 1.6 0.32
6 14.26 5 51.7 1.5 0.3
7 14.31 5 53 1.3 0.26
8 14.36 5 54.3 1.3 0.26
9 14.41 5 55.6 1.3 0.26
Ri=(0.12/60)=0.002 cm/sec R2=(0.26/60)=0.0043 cm/sec

Kfs=[(0.0041)(35.27)(0.0043)] - [(0.0054)(35.27)(0.002 )1=2.44-1 0'4 m/sec
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AEATIO TMAPATHPHZEQN
METPHZH:63 OEXH:63 HMEPOMHNIA: 18/9/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

AA XPONOX MEZO STAGOMH AIADOPA PYOMOZ
(min) AIAZTHMA  NEPOY TON STAOMHZ AANATHE
XPONOY ZQAHNA NEPOY ENINEAOY
(min) (cm) (cm) NEPOY
(cm/min)
1 14.45 5 13.1 0 0
2 14.5 5 15.2 21 0.42
3 14.55 5 17 1.8 0.36
4 15 5 18.5 1.5 0.3
5 15.05 5 19.7 1.2 0.24
6 15.1 5 20.7 1 0.2
7 15.15 5 21.6 0.9 0.18
8 15.2 5 225 0.9 0.18
9 15.25 5 23.4 0.9 0.18
METPH=H ME YNPAYAIKO ®OP\70 10cm
1 15.26 5 37.2 0 0
2 15.31 5 41 3.8 0.76
3 15.36 5 44.3 33 0.66
4 15.41 5 47.2 2.9 0.58
5 15.46 5 49.8 2.6 0.52
6 15.51 5 52.1 2.3 0.46
7 15.56 5 54.2 2.1 0.42
8 16.01 5 56.2 2 0.4
9 16.06 5 58.2 2 0.4
10 16.11 5 60.2 2 0.4
R-i=(0.18/60)=0.003 cm/sec R2=(Q.4/60)=0.0066 cm/sec

Kfs=[(0.0041 )(35.27)(0.0066)] - [(0.0054)(35.27)(Q.003 )1=3.9210~4 m/sec
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AEATIO MNMAPATHPHZEQN
METPHZH:64 OEZH:64 HMEPOMHNIA: 18/9/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOZ MEZO STAOMH AIADOPA PYOMOX
(min) AIASTHMA ~ NEPOY 3TON  STAGMHE AANATHZ
XPONOY SOAHNA NEPOY EMINEAOY
(min) (cm) (cm) NEPOY
(cm/min)
1 16.15 5 9.9 0 0
2 16.2 5 12 2.1 0.42
3 16.25 5 13.8 1.8 0.36
4 16.3 5 15.3 15 0.3
5 16.35 5 16.4 11 0.22
6 16.4 5 17.3 0.9 0.18
7 16.45 5 18.1 0.8 0.16
8 16.5 5 18.9 0.8 0.16
9 16.55 5 19.7 0.8 0.16
METPHZH ME YNPAYAIKO ®OP1r/O 10cm
1 16.56 5 23.7 0 0
2 17.01 5 26.6 2.9 0.58
3 17.06 5 29.1 25 0.5
4 17.11 5 31.2 2.1 0.42
5 17.16 5 33 18 0.36
6 17.21 5 34.6 1.6 0.32
7 17.26 5 36.2 1.6 0.32
8 17.31 5 37.8 1.6 0.32
9 17.36 5 39.4 1.6 0.32
Ri=(0.16/60)=0.0026 cm/sec R2=5(0.32/60)=0.0053 cm/sec

Kfs=[(0.0041 )(35.27)(0.0053)] - [(0.0054)(35.27)(Q.0026 )1=2.62-10"4 m/sec
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METPHZH:65
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AEANTIO NMAPATHPHZEQN

OEZH:65

HMEPOMHNIA:20/9/95

METPHZH ME YAPAYAIKO ®0P|70 5 cm
AIADOPA
>TAGMHZ

MEZO
AIAZTHMA
XPONOY

(min)

o o o1 o1 o1 oo o1 o1 gl

5

>TAGMH
NEPOY XTON
>QONAHNA

(cm)

4.8
7.2
9
10.5
11.9
13.1
143
15.3
16.3
17.3

NEPOY

0
2.4
1.8
15
1.4
1.2
1.2

1

1

1

METPHZH ME YAPAYAIKO ®OPTIO 10cm

5

o o1 o1 o1 o1 o1 Ol

Ri=(0.2/60)=0.0033 cm/sec

19,5
22,9
26,1
28,7
314
34,1
36,7
39,3
41,9

0
3,4
3,2
2,6
2,7
2,7
2,6
2,6
2,6

(cm)

PYOMOX
ANNATHZ
EMINEAOY
NEPOY
(cm/min)
0
0.48
0.36
0.3
0.28
0.24
0.24
0.2
0.2
0.2

0,68
0,64
0,52
0,54
0,54
0,52
0,52
0,52

R2=(0.52/60)=0.0086 cm/sec

Kfs=[(0.0041 )(35.27)(0.0086)] - [(0.0054)(35.27)(0.0033 )1=6.18-10' m/sec
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AEANTIO MAPATHPHZEQN
METPHZH:66 OEXH:66 HMEPOMHNIA:20/9/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOZ MEZO STAGOMH AIADOPA PYOMOZ
(min) AIASTHMA ~ NEPOY ITON  ITAGMHZ AAAATHZ
XPONOY SOAHNA  NEPOY (cm) EMIMEAOY
(min) (cm) NEPOY
(cm/min)
1 12.1 5 26.3 0 0
2 12.15 5 28.3 2 0.4
3 12.2 5 30 17 0.34
4 12.25 5 31.2 1.2 0.24
5 12.3 5 32.4 1.2 0.24
6 12.35 5 335 11 0.22
7 12.4 5 34.4 0.9 0.18
8 12.45 5 35.2 0.8 0.16
9 125 5 36 0.8 0.16
10 12.55 5 36.8 0.8 0.16
METPHZH ME YAPAYAIKO ®OPTIO 10cm
1 12.56 5 40 0 0
2 13.01 5 41.6 1.6 0.32
3 13.06 5 43.6 2 0.4
4 13.11 5 45.3 17 0.34
5 13.16 5 46.9 1.6 0.32
6 13.21 5 48.4 15 0.3
7 13.26 5 49.8 1.4 0.28
8 13.31 5 51.2 1.4 0.28
9 13.36 5 52.6 1.4 0.28
Ri=(0.16/60)=0.0026 cm/sec R2=(0.28/60)=0.0046 cm/sec

Kfs=[(0.0041 )(35.27)(0.0046)] - [(0.0054)(35.27)(0.0026 )1=1,66-1 0'4 m/sec
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AENATIO MNMAPATHPHZEQN
METPHZH:67 OE2H:67 HMEPOMHNIA:20/9/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

AIA XPONOZ MEZO STAGOMH AIAGOPA PYOMOZ
(min) AIASTHMA  NEPOY ITON  ITAOMHZ AAAATHZ
XPONOY SOAHNA  NEPOY (cm) EMIMEAOY
(min) (cm) NEPOY
(cm/min)
| 13.4 5 5.2 0 0
2 13.45 5 7.6 2.4 0.48
3 135 5 9.7 2.1 0.42
4 13.55 5 1 1.3 0.26
5 14 5 12.1 11 0.22
6 14.05 5 13.1 1 0.2
7 14.1 5 14 0.9 0.18
8 14.15 5 14.9 0.9 0.18
9 14.2 5 15.8 0.9 0.18
METPHZH ME YLIPAYAIKO ®OP-no 10cm
| 14.21 5 19.6 0 0

2 14.26 5 23.2 3.6 0.72
3 14.31 5 26.3 3.1 0.62
4 14.36 5 29 2.7 0.54
5 14.41 5 31.4 2.4 0.48
6 14.46 5 335 2.1 0.42
7 14.51 5 35.4 1.9 0.38
8 14.56 5 37.3 1.9 0.38
9 15.01 5 39.2 1.9 0.38
Ri=(0.18/60)=0.003 cm/sec R2=(0.38/60)=0.0063 cm/sec

Kfs=[(0.0041 )(35.27)(0.0063)] - [(0.0054)(35.27)(0.003 )1=3,42-10'4 m/sec
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METPHZZH:68

A/A XPONOZ

(min)

1 15.06
15.11
15.16
15.21
15.26
1531
15.36
15.41
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AEANTIO NAPATHPHZEQN
HMEPOMHNIA:20/9/95

OEZH:68

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

MEZO STAGMH AIA®OPA
AIAZTHMA NEPOY ZTON STAOGMHZ
XPONOY SOAHNA NEPOY
(min) (cm) (cm)

5 111 0
5 13.1 2
5 14.8 1.7
5 16.1 13
5 17.1 1
5 18 0.9
5 18.7 0.7
5 194 0.7
5 20.1 0.7
METPHXH ME YAPAYAIKO ®OPTIO 10cm
5 24 0
5 26.9 2.9
5 29.4 25
5 315 21
5 333 1.8
5 34.9 1.6
5 36.4 15
5 37.9 15
5 39.4 15

Ri=(0.14/60)=0.0023 cm/sec

PYGMOZ
ANNATHZ
EMINEAOY
NEPOY
(cm/min)
0
0.4
0.34
0.26
0.2
0.18
0.14
0.14
0.14

0.58
0.5
0.42
0.36
0.32
0.3
0.3
0.3

R2=(().3/60)=0.005 cm/sec

Kfs=[(0.0041 )(35.27)(0.005)] - [(0.0054)(35.27)(0.Q023 )]=2,78-10' m/sec
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AENATIO MNMAPATHPHZEQN
METPHZH:69 OEZH:69 HMEPOMHNIA:15/9/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

AIA XPONOZ MEXO >TAGMH AIADOPA PYOMOZX
(min) AIAZTHMA NEPOY XTON >TAGMHX ANNATHZ
XPONOY >QAHNA NEPOY EMIMEAQOY
(min) (cm) (cm) NEPOY
(cm/min)
1 9.49 5 3.4 0 0
2 9.54 5 4.5 11 0.22
3 9.59 5 55 1 0.2
4 10.04 5 6.5 1 0.2
5 10.09 5 7.3 0.8 0.16
6 10.14 5 8.1 0.8 0.16
7 10.19 5 8.9 0.8 0.16
8 10.24 5 9.7 0.8 0.16
METPHZH ME VilPAYAIKO ®OPTIO 10cm
1 10.25 5 125 0 0

2 10.3 5 15.6 31 0.62
3 10.35 5 18.9 3.3 0.66
4 10.4 5 211 2.2 0.44
5 10.45 5 23.9 2.8 0.56
6 10.5 5 26.5 2.6 0.52
7 10.55 5 29 25 0.5
8 11 5 315 25 0.5
9 11.05 5 34 25 0.5
10 111 5 36.5 25 0.5
11 11.15 5 39 25 0.5
Ri=(0.16/60)=0.0026 cm/sec R2=(0.5/60)=0.0083 cm/sec

Kfs=[(0.0041 )(35.27)(0.0083)] - [(0.0054)(35.27)(0.0026 )1=6.961 CT4 m/sec
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AEANTIO TNMAPATHPHZEQN
METPHZH:70 OEZH:70 HMEPOMHNIA:! 5/9/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOX MEZO STAOMH AIADOPA PYOMOX
(min) AIASTHMA ~ NEPOY STON  ITAGMHZ AAAATHE
XPONOY TQAHNA NEPOY EMNINEAOY
(min) (cm) (cm) NEPOY
(cm/min)
1 11.18 5 15.2 0 0
2 11.23 5 16.4 1.2 0.24
3 11.28 5 17.5 11 0.22
4 11.33 5 185 1 0.2
5 11.38 5 19.4 0.9 0.18
6 11.43 5 20.2 0.8 0.16
7 11.48 5 21 0.8 0.16
8 11.53 5 21.8 0.8 0.16
METPHZH ME YAPAYAIKO ®OPTIO 10cm
1 11.54 5 24.7 0 0
2 11.59 5 27.3 2.6 0.52
3 12.04 5 29.7 2.4 0.48
4 12.09 5 31.6 1.9 0.38
5 12.14 5 33.4 1.8 0.36
6 12.19 5 35.1 1.7 0.34
7 12.24 5 36.8 1.7 0.34
8 12.29 5 38.5 1.7 0.34
9 12.34 5 40.2 1.7 0.34
Ri=(0.16/60)=0.0026 cm/sec R2=(0.34/60)=0.0056 cm/sec

Kfs=[(0.0041 )(35.27)(0.0056)] - [(0.0054)(35.27)(0.0026 )I=3.1 -10'4 m/sec
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METPHZH:71
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(min)
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AEANTIO NAPATHPHZEQN
HMEPOMHNIA:! 5/9/95

OEZH:71

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

MEZO STAGMH AIADOPA
AIAZTHMA NEPOY ZTON >TAGMHZ
XPONOY TOAHNA NEPOY
(min) (cm) (cm)

5 14.3 0
5 15.6 13
5 16.7 11
5 17.7 1
5 18.6 0.9
5 19.5 0.9
5 20.4 0.9
METPHXZH ME YAPAYAIKO ®OPHIO 10cm
5 235 0
5 255 2
5 274 1.9
5 29.2 1.8
5 31 1.8
5 32.8 1.8
5 34.6 1.8

Ri=(0.18/60)=0.003 cm/sec

PYOMOZ
ANNATHZ
ENINEAOY
NEPOY
(cm/min)
0
0.26
0.22
0.2
0.18
0.18
0.18

0.4
0.38
0.36
0.36
0.36
0.36

R2=(0.36/60)=0.006 cm/sec

Kfe=[(0.0041 )(35.27)(0.006)] - [(0.0054)(35.27)(0.Q03 )1=2.881 0'4 m/sec
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AEANTIO NMAPATHPHZEQN
METPHZH:72 OE2H:72 HMEPOMHNIA: 15/9/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

AIA XPONOZ MEZO STAOMH AIADOPA PYOMOX
(min) AIASTHMA  NEPOY ITON  STAGMHZ AANATHZ
XPONOY FOAHNA NEPOY EMINEAOY
(min) (cm) (cm) NEPOY
(cm/min)
1 14.45 5 6.3 0 0
2 14.5 5 7.3 1 0.2
3 14.55 5 9 1.7 0.34
4 15 5 10.1 11 0.22
5 15.05 5 11.1 1 0.2
6 15.1 5 12 0.9 0.18
7 15.15 5 12.9 0.9 0.18
8 15.2 5 13.8 0.9 0.18
9 15.25 5 14.7 0.9 0.18
METPHZH ME YAPAYAIKO ®OP IO 10cm
1 15.26 5 18 0 0
2 15.31 5 20.1 2.1 0.42
3 15.36 5 22 1.9 0.38
4 15.41 5 23.9 1.9 0.38
5 15.46 5 25.6 1.7 0.34
6 15.51 5 27.4 1.8 0.36
7 15.56 5 28.9 1.5 0.3
8 16.01 5 30.4 15 0.3
9 16.06 5 31.9 15 0.3
Ri=(0.18/60)=0.003 cm/sec R2=(0.3/60)=0.005 cm/sec

Kfe=[(0.0041)(35.27)(0.005)] - [(0.0054)(35.27)(0.003 )1=2,78-10' m/sec



AEATIO MNAPATHPHZEQN
METPHZH:73 OE2H:73 HMEPOMHNIA:!5/9/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOZ MEZO STAOMH AIADOPA PYOMOZ
(min) AIASTHMA ~ NEPOY ITON  ITAOMHIZ AAAATHE
XPONOY ZQAHNA NEPOY EMINEAOY
(min) (cm) (cm) NEPOY
(cm/min)
1 16.11 5 5.5 0 0
2 16.16 5 7.6 2.1 0.42
3 16.21 5 9.5 1.9 0.38
4 16.26 5 115 2 0.4
5 16.31 5 13.3 18 0.36
6 16.36 5 15.3 2 0.4
7 16.41 5 17.3 2 0.4
8 16.46 5 19.3 2 0.4
9 16.51 5 21.3 2 0.4
METPHZH ME YAPAYAIKO ®OPTIO 10cm
1 16.52 5 25 0 0
2 16.57 5 30.5 5.5 11
3 17.02 5 36 5.5 11
4 17.07 5 415 5.5 11
5 17.12 5 47.1 5.6 1.12
6 17.17 5 53.4 6.3 1.26
7 17.22 5 59.7 6.3 1.26
8 17.27 5 66 6.3 1.26
9 17.32 5 72.3 6.3 1.26
Ri=(0.4/60)=0.0066 cm/sec R2=(1.26/60)=0.021 cm/sec

Kfs=[(0.0041 )(35.27)(0.021)] - [(0.0054)(35.27)(0.0066 )1=1,76-1 0'3 m/sec
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AEATIO NMAPATHPHXEQN
METPHZH:74 OEZH:74 HMEPOMHNIA: 16/9/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOZ MEXO >TAGMH AIADPOPA PYOMOZ
(min) AIAZTHMA NEPOY ZTON >TAGMHZ ANNATHZ
XPONOY ZQAHNA NEPOY EMNINEAOY
(min) (cm) (cm) NEPOY
(cm/min)
1 111 5 5.5 0 0
2 11.15 5 9.1 3.6 0.72
3 11.2 5 12.2 31 0.62
4 11.25 5 15.3 31 0.62
5 11.3 5 18.2 2.9 0.58
6 11.35 5 20.8 2.6 0.52
7 114 5 23.3 25 0.5
8 11.45 5 25.8 25 0.5
9 11.5 5 28.3 25 0.5
10 11.55 5 30.8 25 0.5
METPHZH ME YAPAYAIKO ®OP TIO 10cm
1 11.56 5 39 0 0
2 12.01 5 45.1 6.1 1.22
3 12.06 5 51.6 6.5 1.3
4 12.11 5 58.2 6.6 1.32
5 12.16 5 64.8 6.6 1.32
6 12.21 5 71.4 6.6 1.32
Ri=(0.5/60)=0.0083 cm/sec R2=(1,32/60)=0.022 cm/sec

Kfs=[(0.0041)(35.27)(0.022)] - [(0.0054)(35.27)(0.0083 YI=1,59-10'3 m/sec
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AEATIO NAPATHPHZEQN
METPHZH:75 OExH:75 HMEPOMHNIA:! 6/9/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOZ MEZO STAOMH AIADOPA PYOMOZ
(min) AIASTHMA  NEPOY 3TON  XTAOMHZ AANATHZ
XPONOY ZOAHNA NEPOY EMINEAOY
(min) (cm) (cm) NEPOY
(cm/min)
1 12.25 5 7.1 0 0
2 12.3 5 8.5 1.4 0.28
3 12.35 5 9.7 1.2 0.24
4 12.4 5 10.3 0.6 0.12
5 12.45 5 1 0.7 0.14
6 125 5 11.7 0.7 0.14
7 12.55 5 12.4 0.7 0.14
METPHZH ME YAPAYAIKO ®OP 0 10cm
1 12.56 5 15.7 0 0
2 13.01 5 17.4 1.7 0.34
3 13.06 5 19.2 1.8 0.36
4 13.11 5 20.9 1.7 0.34
5 13.16 5 22.6 1.7 0.34
6 13.21 5 24.2 1.6 0.32
7 13.26 5 25.8 1.6 0.32
8 13.31 5 27.3 1.5 0.3
9 13.36 5 28.8 1.5 0.3
10 13.41 5 30.3 1.5 0.3
R1=(0.14/60)=0.0023 cm/sec R2=(0.3/60)=0.005 cm/sec

Kfs=[(0.0041)(35.27)(0.005)] - [(0.0054)(35.27)(0.0023 )1=2,78-10~4 m/sec
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AENATIO NMAPATHPHZEQN

METPHZH:76 OEZH:76 HMEPOMHNIA: 16/9/95

-------------- - METPHZH ME YAPAYAIKO ®OPTIO 5 cm

AIA XPONOX MEZO STAOMH AIA®OPA PYOMOS
(min) AIAZTHMA NEPOY ZTON STAGMHZ AANATHZ
XPONOY >QAHNA NEPOY EMINEAOY
(min) (cm) (cm) NEPOY
(cm/min)
1 13.45 5 6.3 0 0
2 135 5 8.4 2.1 0.42
3 13.55 5 9.9 1.5 0.3
4 14 5 111 1.2 0.24
5 14.05 5 12.1 1 0.2
6 14.1 5 13 0.9 0.18
7 14.15 5 13.9 0.9 0.18
8 14.2 5 14.7 0.8 0.16
9 14.25 5 155 0.8 0.16
10 14.3 5 16.3 0.8 0.16
METPHZH ME YAPAYAIKO ®OP IO 10cm
1 14.31 5 19.8 0 0
2 14.36 5 22 2.2 0.44
3 14.41 5 24.1 2.1 0.42
4 14.46 5 26.1 2 0.4
5 14.51 5 28 19 0.38
6 14.56 5 29.8 1.8 0.36
7 15.01 5 31.5 1.7 0.34
8 15.06 5 33.2 1.7 0.34
9 15.11 5 34.9 1.7 0.34
10 15.16 5 36.6 1.7 0.34
Ri=(0.16/60)=0.0026 cm/sec R2=(Q.34/60)=0.0056 cm/sec

Kfs=[(0.0041 )(35.27)(0.0056)] - [(0.0054)(35.27)(0.0026 )1=3.1-10~4 m/sec
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AEATIO MNMAPATHPHZEQN
METPHZH:77 OEZH:77 HMEPOMHNIA:1/10/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOZ MEZO STAOGMH AIADOPA PYOMOX
(min) AIASTHMA  NEPOY XTON  ITAGMHZ AAAATHE
XPONOY ZOAHNA NEPOY EMINEAOY
(min) (cm) (cm) NEPOY
(cm/min)
1 9.45 5 5.4 0 0
2 9.5 5 8 2.6 0.52
3 9.55 5 10.1 2.1 0.42
4 10 5 11.8 1.7 0.34
5 10.05 5 12.9 11 0.22
6 10.1 5 14.8 1.9 0.38
7 10.15 5 15.5 0.7 0.14
8 10.2 5 16.1 0.6 0.12
9 10.25 5 16.7 0.6 0.12
10 10.3 5 17.3 0.6 0.12
METPHZH ME YLIPAYAIKO ®OPTIO 10cm
1 10.31 5 20.6 0 0
2 10.36 5 235 2.9 0.58
3 10.41 5 25.9 2.4 0.48
4 10.46 5 28 2.1 0.42
5 10.51 5 29.7 1.7 0.34
6 10.56 5 31.1 1.4 0.28
7 11.01 5 32.4 1.3 0.26
8 11.06 5 33.6 1.2 0.24
9 11.11 5 34.8 1.2 0.24
10 11.16 5 36 1.2 0.24
R1=(0.12/60)=0.002 cm/sec Rz=(0.24/60)=0.004 cm/sec

Kfs=[(0.0041)(35.27)(0.004)] - [(0.0054)(35.27)(0.002 )1=1,97-1 04 m/sec
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AENTIO MNMAPATHPHZEQN
METPHZH:78 OEZH:78 HMEPOMHNIA:1/10/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOZ MEZO STAGOMH AIADOPA PYOMOZX
(min) AIASTHMA ~ NEPOY STON  STAGMHZ AAAATHE
XPONOY ZQAHNA NEPOY EMINEAOY
(min) (cm) (cm) NEPOY
(cm/min)
1 11.21 5 7.1 0 0
2 11.26 5 9.9 2.8 0.56
3 11.31 5 12.3 7.6 1.52
4 11.36 5 14.4 12.1 2.42
5 11.41 5 16.2 1.8 0.36
6 11.46 5 17.8 1.6 0.32
7 11.51 5 19.2 1.4 0.28
8 11.56 5 20.6 1.4 0.28
9 12.01 5 22 1.4 0.28
METPHZH ME YAPAYAIKO ®OPTIO 10cm
1 12.02 5 25.9 0 0
2 12.07 5 31.1 5.2 1.04
3 12.12 5 35.4 4.3 0.86
4 12.17 5 39.3 3.9 0.78
5 12.22 5 42.8 3.5 0.7
6 12.27 5 45.9 3.1 0.62
7 12.32 5 48.8 2.9 0.58
8 12.37 5 51.7 2.9 0.58
9 12.42 5 54.6 2.9 0.58
Ri=(0.28/60)=0.0046 cm/sec R2=(Q.58/60)=0.0096 cm/sec

Kfs=[(0.0041 )(35.27)(0.0096)] - [(0.0054)(35.27)(0.0046 )1=5,08-1 0'4 m/sec
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AEATIO TNMAPATHPHZEQN
METPHZH:79 OEZH:79 HMEPOMHNIA:1/10/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

AlA XPONOZ MEZO >TAGMH AIADOPA PYOMOZ
(min) AIAZTHMA NEPOY >TON >TAOMHZ ANNATMTHZ
XPONOY 2QAHNA NEPOY EMIMEAOY
(min) (cm) (cm) NEPOY
(cm/min)

1 12.48 5 6.8 0 0

2 12.53 5 9.1 2.3 0.46

3 12.58 5 111 2 0.4

4 13.03 5 12.8 17 0.34

5 13.08 5 141 1.3 0.26

6 13.13 5 15.1 1 0.2

7 13.18 5 16 0.9 0.18

8 13.23 5 16.8 0.8 0.16

9 13.28 5 17.6 0.8 0.16
10 13.33 5 184 0.8 0.16

METPHZH ME YAPAYAIKO ®OPTIO 10cm

1 13.34 5 22.3 0 0

2 13.39 5 26.8 4.5 0.9

3 13.44 5 30.7 3.9 0.78

4 13.49 5 34.1 3.4 0.68

5 13.54 5 36.9 2.8 0.56

6 13.59 5 39.3 2.4 0.48

7 14.04 5 414 2.1 0.42

8 14.09 5 43.3 19 0.38

9 14.14 5 45.2 19 0.38
10 14.19 5 47.1 19 0.38
Ri=(0.16/60)=0.0026 cm/sec R2=(Q.38/60)=0.0063 cm/sec

Kfs=[(0.0041 )(35.27)(0.0063)] - [(0.0054)(35.27)(0.0026 )1=4,06-10' m/sec
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AENATIO MNMAPATHPHZEQN
METPHZH:80 OEZH:80 HMEPOMHNIA:1/10/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

AlA XPONOZ MEZO >TAGMH AIADPOPA PYOMOZ
(min) AIAZTHMA NEPOY ZTON >TAGOMHZ ANNATHZ
XPONOY 2QAHNA NEPOY EMINEAQOY
(min) (cm) (cm) NEPOY
(cm/min)
1 14.26 5 7 0 0
2 14.31 5 10 3 0.6
3 14.36 5 12.2 2.2 0.44
4 14.41 5 13.9 1.7 0.34
5 14.46 5 15.2 13 0.26
6 14.51 5 16.2 1 0.2
7 14.56 5 17 0.8 0.16
8 15.01 5 17.7 0.7 0.14
9 15.06 5 18.4 0.7 0.14
10 15.11 5 19.1 0.7 0.14
METPHZH ME YAPAYAIKO ®OPTIO 10cm
1 15.12 5 23.1 0 0
2 15.17 5 27.6 4.5 0.9
3 15.22 5 31.5 3.9 0.78
4 15.27 5 34.9 34 0.68
5 15.32 5 37.8 2.9 0.58
6 15.37 5 40.3 2.5 0.5
7 15.42 5 42.2 19 0.38
8 15.47 5 43.8 1.6 0.32
9 15.52 5 45.3 15 0.3
10 15.57 5 46.8 15 0.3
11 16.02 5 48.3 15 0.3
R1=(0.14/60)=0.0023 cm/sec R2=(Q.3/60)=0.005 cm/sec

Kfs=[(0.0041 )(35.27)(0.005)] - [(0.0054)(35.27)(0.0023 )]=2,78-10'4 m/sec
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AENATIO MNMAPATHPHZEQN
METPHZH:81 OEZH:81 HMEPOMHNIA:1/10/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOZ MEZO YTAOMH AIADOPA PYOMOX
(min) AIASTHMA  NEPOY STON  STAGMHE AAAATHZ
XPONOY FOAHNA NEPOY EMINEAOY
(min) (cm) (cm) NEPOY
(cm/min)

1 16.07 5 9.3 0 0

2 16.12 5 11.7 2.4 0.48

3 16.17 5 13.6 1.9 0.38

4 16.22 5 15.1 15 0.3

5 16.27 5 16.2 11 0.22

6 16.32 5 17.1 0.9 0.18

7 16.37 5 17.9 0.8 0.16

8 16.42 5 18.7 0.8 0.16

9 16.47 5 19.5 0.8 0.16

METPHZH ME YL\PAYAIKO ®OP /O 10cm

1 5 23.4 0 0

2 0.05 5 27.7 4.3 0.86

3 0.1 5 31.5 3.8 0.76

4 0.15 5 34.6 3.1 0.62

5 0.2 5 37.3 2.7 0.54

6 0.25 5 39.5 2.2 0.44

7 0.3 5 41.4 1.9 0.38

8 0.35 5 43.1 1.7 0.34

9 0.4 5 44.8 1.7 0.34
10 0.45 5 46.5 1.7 0.34
Ri=(0.16/60)=0.0026 cm/sec R2=(Q.34/60)=0.0056 cm/sec

Kfs=[(0.0041 )(35.27)(0.0056)] - [(0.0054)(35.27)(0.0026 )1=3,1-10'4 m/sec
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AEANTIO MNMAPATHPHZEQN
METPHZH:82 OExH:82 HMEPOMHNIA:22/9/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

AIA XPONOX MEZO STAOMH AIADOPA PYOMOX
(min) AIASTHMA ~ NEPOY STON  STAGMHS AAAATHE
XPONOY FOAHNA NEPOY EMINEAOY
(min) (cm) (cm) NEPOY
(cm/min)
1 9.5 5 5.1 0 0
2 9.55 5 8 2.9 0.58
3 10 5 10.4 2.4 0.48
4 10.05 5 12.4 2 0.4
5 10.1 5 14.2 1.8 0.36
6 10.15 5 15.7 1.5 0.3
7 10.2 5 16.9 1.2 0.24
8 10.25 5 18 11 0.22
9 10.3 5 19.1 1.1 0.22
10 10.35 5 20.2 11 0.22
METPHZH ME YIIPAYAIKO ®OPTIO 10cm
1 10.36 5 24.1 0 0

2 10.41 5 29.6 5.5 11
3 10.46 5 34.4 4.8 0.96
4 10.51 5 385 41 0.82
5 10.56 5 42.2 3.7 0.74
6 11.01 5 45.4 3.2 0.64
7 11.06 5 48.2 2.8 0.56
8 11.11 5 50.7 25 0.5
9 11.16 5 53 2.3 0.46
10 11.21 5 55.3 2.3 0.46
11 11.26 5 57.6 2.3 0.46

Ri=(0.22/60)=0.0036 cm/sec R2=(Q.46/60)=0.0076 cm/sec

KfS=[(0.0041 )(35.27)(0.0076)] - [(0.0054)(35.27)(0.0036 )1=4,1-10~4 m/sec
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AEATIO TNMAPATHPHZEQN
METPHEH:83 OEZH:83 HMEPOMHNIA:22/9/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOZ MEZO STAGOMH AIAD®OPA PYOMOZ
(min) AIASTHMA  NEPOY $TON  3TAOMHZ AANATHS
XPONOY FOAHNA NEPOY EMINEAOY
(min) (cm) (cm) NEPOY
(cm/min)
1 11.32 5 6.5 0 0
2 11.37 5 9.6 3.1 0.62
3 11.42 5 12.3 2.7 0.54
4 11.47 5 14.4 2.1 0.42
5 11.52 5 16.2 1.8 0.36
6 11.57 5 17.7 15 0.3
7 12.02 5 19 1.3 0.26
8 12.07 5 20.3 1.3 0.26
9 12.12 5 21.6 1.3 0.26
METPHZH ME YL\PAYAIKO ®OPTIO 10cm
1 12.13 5 25.5 0 0

2 12.18 5 30.6 5.1 1.02
3 12.23 5 35.1 45 0.9
4 12.28 5 39.1 4 0.8
5 12.33 5 42.7 3.6 0.72
6 12.38 5 45.8 3.1 0.62
7 12.43 5 485 2.7 0.54
8 12.48 5 51 25 0.5
9 12.53 5 53.5 25 0.5
10 12.58 5 56 25 0.5
Ri=(0.26/60)=0.0043 cm/sec R2=(Q.5/60)=0.0083 cm/sec

Kf$=[(0.0041)(35.27)(0.0083)] - [(0.0054)(35.27)(0.0043 )1=3.78-10~4 m/sec
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AEATIO NAPATHPHZEQN
METPHZH:84 OEZH:84 HMEPOMHNIA:22/9/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOZ MEZO >TAGMH AIADOPA PYOMOX
(min) AIAZTHMA NEPQOY 2ZTON 2TAGMHZ ANNATHZ
XPONOY 2QAHNA NEPOY EMINEAOY
(min) (cm) (cm) NEPOY
(cm/min)
1 13.03 5 4.3 0 0
2 13.08 5 7.2 29 0.58
3 13.13 5 9.6 2.4 0.48
4 13.18 5 115 1.9 0.38
5 13.23 5 13 15 0.3
6 13.28 5 14.2 1.2 0.24
7 13.33 5 15.2 1 0.2
8 13.38 5 16.1 0.9 0.18
9 13.43 5 17 0.9 0.18
10 13.48 5 17.9 0.9 0.18
METPHZH ME YAPAYAIKO ®OPITIO 10cm
1 13.49 5 22.8 0 0
2 13.54 5 28.9 6.1 1.22
3 13.59 5 34.1 5.2 1.04
4 14.04 5 38.6 4.5 0.9
5 14.09 5 42.5 3.9 0.78
6 14.14 5 45.9 3.4 0.68
7 14.19 5 48.8 29 0.58
8 14.24 5 51.5 25 0.5
9 14.29 5 53.5 2 0.4
10 14.34 5 555 2 0.4
11 14.39 5 57.5 2 0.4
Ri=(0.18/60)=0.003 cm/sec R2=(0.4/60)=0.0066 cm/sec

Kfs=[(0.0041 )(35.27)(0.0066)] - [(0.0054)(35.27)(0.003 11=3,92-1 0'4 m/sec
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AEANTIO NMAPATHPHZEQN
METPHZH:85 OEZH:85 HMEPOMHNIA:22/9/95

METPHZH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOZ MEZO >TAOMH AIADOPA PYOMOZ
(min) AIAZTHMA NEPOY ZTON >TAGMHZ ANNATHZ
XPONOY >QAHNA NEPOY EMNIMEAOY
(min) (cm) (cm) NEPOY
(cm/min)
1 14,49 5 51 0 0
2 14.54 5 7.1 2 0.4
3 14.59 5 8.7 1.6 0.32
4 15.04 5 9.9 1.2 0.24
5 15.09 5 10.8 0.9 0.18
6 15.14 5 11.6 0.8 0.16
7 15.19 5 12.3 0.7 0.14
8 15.24 5 13 0.7 0.14
9 15.29 5 13.7 0.7 0.14
VIETPHZH ME YAPAYAIKO ®OPTIO 10cm
1 15.3 5 17.6 0 0
2 15.35 5 21.4 3.8 0.76
3 154 5 24.5 31 0.62
4 15.45 5 27 2.5 0.5
5 155 5 29.1 2.1 0.42
6 15.55 5 30.9 1.8 0.36
7 16 5 32.5 1.6 0.32
8 16.05 5 34 15 0.3
9 16.1 5 35.5 15 0.3
10 16.15 5 37 15 0.3
Ri=(0.14/60)=0.0023 cm/sec R2=(Q.3/60)=0.005 cm/sec

Kfs=[(0.0041 )(35.27)(0.005)] - [(0.0054)(35.27)(0.0023 )1=2.78- 10'4 m/sec
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AENTIO NMAPATHPHZEQN
METPHZH:86 OEZH:86 HMEPOMHNIA:22/9/95

METPHXH ME YAPAYAIKO ®OPTIO 5 cm

A/A XPONOZX MEZO >TAGMH AIADOPA PYOMOZ
(min) AIAXTHMA NEPOY ZTON >TAOMHZ ANNATHZ
XPONOY >QAHNA NEPOY EMINEAOY
(min) (cm) (cm) NEPOY
(cm/min)
1 16.22 5 19.2 0 0
2 16.27 5 22.1 2.9 0.58
3 16.32 5 245 24 0.48
4 16.37 5 26.3 1.8 0.36
5 16.42 5 27.9 1.6 0.32
6 16.47 5 29.1 1.2 0.24
7 16.52 5 30.1 1 0.2
8 16.57 5 31 0.9 0.18
9 17.02 5 31.9 0.9 0.18
10 17.07 5 32.8 0.9 0.18
METPHZH ME YAPAYAIKO ®OPINO 10cm
1 17.08 5 36.7 0 0
2 17.13 5 40.8 4.1 0.82
3 17.18 5 44.4 3.6 0.72
4 17.23 5 47.5 31 0.62
5 17.28 5 50.2 2.7 0.54
6 17.33 5 52.6 24 0.48
7 17.38 5 54.8 2.2 0.44
8 17.43 5 56.9 2.1 0.42
9 17.48 5 59 2.1 0.42
10 17.53 5 61.1 2.1 0.42
R1=(0.18/60)=0.003 cm/sec R2=(0.42/60)=0.007 cm/sec

KfS=[(0.0041 )(35.27)(0.007)] - [(0.0054)(35.27)(0.003 )]=4,4-10'4 m/sec
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