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EYXAPIZTIEZ

Me Tnv TMEPATWON TNG TTUXLOKAG HAC €pyaciog, TOU TpayUatonolionke oto
Epyaotnplo yewpywkng YS&pauvAikig tou Tunuatog lewmoviag tou Mavemotnuiou
Natpwv, opeiloupe va ekPpAooupE TIG BEPUEG paG EVXOPLOTIEG OTOV eMIPAETOVTA
AvarAnpwtn KaBnyntri Ap. NikoAao MaAdpo, o onoilog pag punoe oto evladépov
B£pa KOl LOG EUMLOTEVUTNKE OO TNV TTPWTN OTLYUI). TOV EUXAPLOTOUUE EMIONG YL TV
adlaonaotn BornBeld Tou, TI¢ MOAUTIUES YVWOELG TIOU HOC MPOOoEdEPE, KABWC Kal yLa
Vv anpoéokomntn umootnpn kat kabodriynon tou kol OAn tn OSldpKela NG
EKTIOVNONG TNG TITUXLOKAG MG, XWPLG tnv BonBela tou omoiou n oAokARpwaon tng
epyaoiag autig dev Ba Atav duvatn kabwg Kal yla tnv aoyn cuvepyaocia oe OAo
0lUTO TO XPOVLKO Staotnua. TEAoC, Oa BEAAE VO EUXAPLOT)COUE TLG OLKOYEVELEG LOG,
ol omoleg pog otnpLéav Kal OLKOVOULKA Kot PPUXOAOYLIKA Kal pag evBappuvayv WoTe vo
UMOPECOUE VA UAOTIOLOOUME TNV €pyacia pag, kabwe kalt tov K. ABavaolo
KouAodmouAo mou BorBnoe otnv oAokARpwaon TG TTUXLOKAG MO Epyaciag.



MPOAOIOz

H peyaAn afia yio 6coug urtoAoyilouv To apSEUTIKO VEPO, EVTOTILIETAL OTO
OTL WmopoUV va poodlopioouy, Tn HEYLOTN MOCOTNTA VEPOU TIOU UIOPEL va
ouYKpaTHOoEL TOo €6adog, Xwpic AAAEC OELOCNUEIWTEC HEWWOELS ATO TNV
E0WTEPLKN OTPAYYLON.

H xapaKTtnpLoTIKA KAUTTUAN UYPAGCLOG ETUTPEMEL TN LEAETN TNG OXEONG TTOU
UTIAPXEL avapeoa oTn KUTnon Kal tTnv moootnta Tou £dadikol vepol o€ OAo
10 €UpOC TG edadLkAg vypaciag.

Auto Atav n Bdon ylo TNV TPAYHOTOTOLNoN TNG TTUXLOKAG £pyaciog Ue
Bépa: «Nepapatikn Stepevvnon Xapaktnplotikwv KaumuAwy Yypaoiog pe tn
HEBobdO NG Tpdmelag nieong - Nepinmtwon edadwv Opewvng HAelag».

Lot TV TPOYHLOTOTIOINCN TNG EPYACLAG AUTAG, XPELAOTNKE OPKETOG XPOVOG
Kal kKomog. Emiong n umevBuvdtnTa Atav AANOG €vag mapAyovTag Mo ETIPETIE
V0L UTLAPXEL KATA TNV EKTEAEON TNG TIEPAPATIKNG Stadikaoiag.

Zuvavtnonkav SUCKOALEG HECOL OTO EPYAOTHPLO, TIOU OUWG EemepAaobnkav
HE owoTth ouvepyaoia kaBwg 60Bnkav €ykalpeg Kal €ykupeg AUoeLS. Etol
eKTEAECONKAY, KaTaypddnKav KAl 0OG TOPOUCLALETAL AUTA N Epyacia.

Kwvotavtiva AnpakomouAou

MnveAomnn BwpBou
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1 EIZATQrH

H epyaocia mou uAomoloape €ival n KOTOOKEUN TWV XOPOKTNPLOTIKWY
KaurmuAwv edadlkng vypaciag amnod Toug aypoug tng opevig HAelag

O OKOTOG TNG TITUXLOKAG £PYAOLOG €lval O TELPOAUATIKOG TTPOOSLOPLONOG
TWV XOPOKTNPLOTIKWY KOUMUAWY uypaciag oe Slatapaypéva Sslypata
edadwv NG opewvnc HAelag pe xprnon tng tpanelog nieong tou epyaoctnpiou
Kall Ttapouatalovral Ta avtiotoya Staypappata O(H).

Ta mewpdpata mpaypotonowiOnkav  oto  epyaotnpo  FTEQPTIKHZ
YAPAYAIKHZ tou TuApatog Mewmoviag.

Ta Selypatra xpnowpomownOnkav kotsuBeiov oto melpoapo pag Xwpig
Kamola ene€epyaaoia kal tonoBetOnkav otn tpanela mieong Ue TV popdn
HLOG TIAOTOG N OTIOLaL TIEPLELXE LOVO QTILOVIOHEVO VEPO. EToL SnLoupyrcopE
TNV naota KopeopoU TV onoia tonobetioape péoa oe €L8kou SaktuAioug.

Ta Seiypata tonoBetOnKav otn cUoKeLN Ko acknOnke mieon amno 0.5 Ewg
15 bar. O evbelkTIKEG TILEOELG TTOU .ok Onkav Atav 0.5 bar, 1 bar, 2 bar, 5 bar,
10 bar 15 bar.

Ta amoteAéopata Kataypadpbnkav oe mivakeg amd T omnola
KOATAOKEUAOTNKAV OL XOPAKTNPLOTIKEG KOUTTUAEG edadikng uypaciag. Mo kabe
onueio kot BABOG KATOOKEUASTNKAV EEXWPLOTEG KAUTTUAEG,.

ATO TI§ ouyKploeLg mou gywvay, €€NxOnoav CUUTEPACHOTA YLO TO TTOCOOTO

NG uypaciag mou Umopel va cuykpatei to €dadog yia kabe onpeio mavw otnv
XOPOKTNPLOTLKA KAUTTUAN.



2 |AIOTHTEZ EAADOYZ

To £€6adog punopet va BewpnBet oav Eva cUVOETO cLOTNUA TTOU TAUTOXPOVA Elval:
1) M aroBrkn Bpentikwy oTolxeiwy.

2) Eva meplpdllov oto omoio avamtuooetal kot dpa éva ToAU peydAo TARBog
HULKPOOPYQVIOHUWV.

3)‘Eva H€CO OTEPEWOEWC TWV GUTWV.
4) Eva H€oo SLaKLVOEWG TOU VEPOU TIPOC OAEC TIC KATEVBUVOELC.

5) Mo amoBnkn vepol amd tnv omoia Ta Gutd avtAouv TV amopaitntn yla tnv
avamntuén toug vypaoia.

Ta Baolkd GUOLKA XAPAKTNPLOTIKA VOG e6adoug elval n udn, n XNHULKA cuoTaon Kot
n doun.

2.1  Yén tou edadoug

H udn tou edddoug eival n Slepyacia mou KAVOUE yLa va Slaxwpiocoupe o€ OUAdES
He SladopeTikr SLAUETPO CWUATISIWV OOV KupaiveTaLl

Appog 2,00-0,05
MoAU xovépn 2,00-1,00
Xovépn 1,00-0,50
EvSlapeon 0,50-0,25
Aemtn 0,25-0,10
MoAU Aemtn 0,10-0,05
IAUG 0,05-0,002
Apyl\og < 0,002

Nivakag 2. 1 : XapaKTtnpLopog cwuatidiwv avaloya Ue TNV SLAUETPO
KOKKWV

Ta edadn €xouv katataxBel og 12 katnyopieg 1 16n edadwv and amoPn UNXAVIKAG
ocuotaong. Kabe katnyopia neplhapfavel kaBoplopEVOUC TOGOTIKOUG GUVSUACUOUG



aupou, Uog kat apyilou. Ot Tumol autol Tou e6adoug pnopouv va mapatnpndouv
OTO TAPOKATW OXHAMOL:

Silt (%)
Clay (%)

X
100 90 80 70 60 50 &0 20 10 100

IxAqua 2. 1: Aldypappa Kotatoéng twv edadwv pe Bdon TNV YNXavikn cvotaon.

OL 12 tunot ebadwv eival oL €NG:

Appwdn edadn n 1. Appwdeg S Sand
ehadpag cvotaong 2. MnAoappwdeg LS Loamy Sand
3. ApporninAwdeg SL Sandy Loam
4. NMnAwdeg L Loam
MnAwdn edddn 5. I\vomnAwdeg SiL Silty Loam
N Héong ovotaong 6. INLWSEC Si Silt
7. AppoopyonnAwdeg | SCL | Sandy Clay Loam
8.Apy\wbeg CL Clay Loam
9.IAvoapyhontnAwdeg SiCL | Silty Clay Loam
Apyl\wdn eddadn 10. AppoapyAwdeg SC Sandy Clay
n Bapldg cuotaong 11. Ilvoapy\wdeg SiC Silty Clay
12. ApylAwdeg C Clay

Nivakag 2. 2: Tunol edadwv

2.1.1 1810TNTEC TNG AoV

To Tepoaxidla TNG AUUOU £€Xouv TNV €AAxLoTn €AeUBepn emipdvela ava povada
Bapoug Kol yla TO AOYO QUTO N OUMPUETOXN TOUG OTIG XNUIKEC Kal UOLKEC
Spaaotnplotnteg Tou edadouc eivat oxetika pndaptvr. H appog dev cuykpatel vepo.
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2.1.2 1616tNTEC TNG IAVOG

Ta xovdpotepa TepayLa TnG LAVOC £xouv oxedov tnv 6la cupnepipopd Ye TNV AULO.
Evw ta Aemtotepa Tepd)la TNG LAUOG €Xouv ekTeBelpévn emudpdavela ava povada
Bapouc kat gpdavilel kamola dpaoctnploTnTa otV avantuén Twv KaAAlepyslwy. H
LAUC OUYKPOTEL TTEPLOCOTEPO VEPO.

2.13 1816tNTEC TNG apyilou

MeyaAUtepn ekteBelpévn emidpdvela yua kdbe ypappdplo Pdapoug edadoug.
Zuykpatel peydAn moootnta vepol pe popdn HEUBpAVNG yYUpw amd ta edadikd
TEMAXLA TNG apyihou. H dpylhog evepyel oav amoBrkn BpemTikwy oTolyelwy KaL vePoOU.
H dapyw\og anoteleital ano dtadopa eibn opuktwv OpwG oe kaBe £dadog KupLapxel
Ll OpAda OpUKTWY TNG apyidou. Ta opuktd amoteAouvtal and KpUuoTAAAOUG OTIoU
elvat:

1) To tetpdedpo pe Téooepa peyaAa avidvta ofuyovou Tou TeplBailouv Eva

UIKPO Katldv Sitt.

Q

Ixnua 2. 2: Tetpaedpo pe Téooepa aviovta ouyovou Tou TeEPLBAANOUV €va KOTLOV
Sid+

2) To oktdedpo £EL avidvtwy ofuyovou Tou TepBEAAoLV éva pikpd KaTlov AlRT.
Ta opukta T™NC apyilou xwpilovtatl oe Suo opadeg:
TNV opAda Tou KOoAWViTN OToU O€ AUTO £XOULE ULO OTPWON TETPAESpwY Sit kot pia
otpwon oktdedpwv AlF*. H kpuotalikr Soun tng eivat 1:1 SnAadn pa otpwon
TeTPdeSpwv Si** kat pa otpwon oktdeSpwv AR Exel pikpr) EVOAOKTIKH wKavotnta 3
£€w¢ 15mg/100gr, Ta 0puUKTA TOu KaoAtvitn Sev Sloykwvovtal.
Ztnv opada tou povipopthovitn €xouv diataln 2:1 dnAadr Suo oTpwoEeLg TETPAsSpwVY
Si** kol pLa otpwon oktdedpwv AR Exouv peydAn evaAlaktikn tkavotnta and 80 £wg
100mg/100gr,eUKoAa SLOYKWVOVTOL KOL CUPPLKVWVOVTAL.

11



.72 man

]
"

(1)

Ixnua 2. 3: 1)Oktaedpo TnG opadag Tou KaoAwitn
2)Oktaedpo TNG OUASOC TOU HOVTHOPLAOVITN

2.2 Aopn tou edadoug

Aopn e6adoug ovopaloupe tov Tpomo dlataing tTwv edadikwyv cwpatidiwy pHeTaty
Touc. H dopun €xelL oxéon PE TNV yovipotnta twv edadwv adol cuvdEeTal Pe TNV
€AelBepn Kivnon Tou vepoUL KoL Tou agpa peaa oto £6adog, TNV avamntuén twv plwv
kaBwg kat tnv amobrkeuon tou vepou. H doun tou edddoug umopel va eival
opolopopdn A va dadépel anod opilovta os opilovra.

H doun tou e6adoug pumopet va alAdgel pe Sladopeg emepUPACELS Ao TO XELPOTEPO
07O KOAUTEPO KAl TO avTtiBeTo. Ao YewpyLKAG droyng Sdtakpivetal:

1)Ze povokokkn Sopn. ZTnv Katnyopia auth ta cwuatibia tou edddoug dev eival
EVWHEVA PETAEL TOUC, auth n Soun ouviotatal oe eAadpd kot appwdn edadn.

2)Xe cuoowpatwdn Soun. ZTNV Katnyopia auth n ApytAog OVAUELYVUETAL LUE TNV A0
Kal €tol oxnuoatiovtat cuvocowpatwpata. H Sdoun aut) e§aodalilel kavovikn
KukAodopia vepOU Kal agpa KOl TNV avAaTuén Tou pL{kol CUOTAUATOG TwV GUTWV.
ITnVv cucowpatwon tou eddadoug fonBAve Kal oL ULKPOOPYAVIOUOL.

Ta cucowpatwpota avaloya pe TNV SLApETpo Slakpivovtal o€ 3 KATNYOPLEG:

e MaKkpoouoowuaTwWUaTa: > 5 mm.

eMeocoouoowpatwpata: 5-0,2 mm.

eMiKpoouoowpatwpata: < 0,2 mm.

Ma tnv dLakplon ¢ cucowpatwdoug dounc emvondnke o BaBUOG CUCCWUATWOEWCS
Tou ekppalel Tov AOYyo €Tl TIC €KOTO (%) TWV CUCCWHATWHATWY HUE OLAUETPO
pueyaAutepn twv 0,05 — 0,1 mm MPOC TO CUVOALKO TTOCOOTO ToU Selypatog o AU Ko
apyuo.

B.3.=2* 100 (2. 1)
B

Orou B. 2. = 0 BaBUOG CUCOWUATWOEWG OE ETTL TLG EKATO (%)
A = cuoowpoatwpata pe SLApeTpo peyaAutepn twv 0,05 mm
B = cuvoALKO MOO0OTO Tou Selypatog o AU Kal dpyLlAo.
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2.2.1 Napdayovteg nou ennpealouv thv doun tou edadoug

1) H &wpPpoxn tou eb6adoug pmopel va TPOKOAECEL OPUUUATIONO TwV
CUCOWMOTWHATWY HE TN SLAAUGCN TwV GUYKOAANTIKWY OUGCLWV.

2) H anoénpavon Telvel va OpupHaTIoEL TO LEYAAQ KOL VO OTAOEPOTIOL|OEL T ULKPA
CUCOWUOTWHATA.

3) O mayetog kat n tén mpokaAel otn dopr tou edddoug avénon tng otabepdTnTag
TWV OCUCCWHATWHUATWY LE amotéAeopa tn dtatrpnon TG KAANG SOUAG.

4) H Umapén g opyavikng ouciag ouvtehel otnv otabepdtnia  twv
OUCOWUATWHATWY AOYW CUYKOAANCEWG TWV TEMXLELWV.

5) H Umap&n okoUANKLWV Kol KPOOPYAVIOUWY Tou £6ddoug cuvieAoUV otnV KaAR
Soun tou edadouc.

6) To avBpakiko aofeotio (CaCO3) mpokaAel cucowpdtwon Wiaitepa ota apyAwdn
edbaon.

7) To aoBeotio kat to payviolo (Ca&Mg) omou sival anapaitnto Autavikd otolkeia.

8) H mpoaBnkn yuPou (CaS042H20) ota aAkaAlwpéva Kot acBeotiou ota ofLva.

2.3 Ewdika Bapn edadoug

2.3.1 Npaypatiko ko Bapog

Mpayuatiko €kd Bapog eival n palo tTwv oTtepewV UALKWV tou £ddadoug otnv
Hovada tou Oykou. AuTto Kupaivetal amo 2,6 péxpt 2,7 gr/cm? (Mavaywwtdnoulog A.
2002).

Mot

En= (2 2)

Oot

Omnou Mot = pala otepewv UALkwy €6ddoug
Oot = 0TEPEDG OYKOG £6APOUG XwPig TtOpoUG.

2.3.2 @awopevo eL8LKO BAapog

Qawopevo e8Ik Bapog ivat o Adyog TnG palag Enpou e6adoug Pog Tov CUVOALKO
oyko otnv ¢uotkn Tou katdotaon (adlatdpakta deiypata). Mo Bapld edadn ivar 1,0
—1,6 gr/cm?3 kat yia ehadprda 1,2 — 1,8 gr/cm? (MavaywtonouvAog A. 2002).
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M
Eo = . (2.3)
Omnovu Be = pala Enpou edadoug
Oot = CUVOALKOC OYyKOC €8Adouc Kal TOpwv

Me 1o pavopevo biko Bapog emnpealel tnv doon apdeuvonc.

MrmopoU e va To UTIOAOYIOOUE :
1) Me OyKOUETPLKN) CUOCKEUN.
2) Me ediko edadoinmtn yla adlatdapayta deiypota e6ddoug kat dSaktuAidia
YVWOoToU OYKOU.
3) Me xprion aktivwv y.

2.4 Nopwdeg Tou edadoug

To mopwdeg tou eddadoug opileTal wg TOo MTOCOOTO ETL TOLG EKATO (%) TOU GYKOU TOU,
1o omoio otn ¢uolkn Katdotaon KatoaAauBAveTal amd Toug HETAEY TWV OTEPEWV
OUOTOTLKWY TTOPOUC TOoU £6APOUG Kal EXEL AUED e€apTnon amo T doun tou edadoug.

En—E@

n= * 100 (2. 4)

Em

Ormou En = mpaypatiko 161k6 Bapog
Ed = pawvopevo eldkd Bapog

To xovOpOKoKKa, Appwdn e6adn £xouv HKPO MOPWSEEC oo 36% evw TOL AETTTOKOKKAL
N apyl\wdn edadn €xouv peyalo mopwdeg 60% (AAe€ladng 1977).
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3 EAAQIKH YTPAZIA

3.1 Fevika

Kdtw and ¢puoikeg cuvOnkes 1o £5adog MEPLEXEL TTAVTA L0 TTOCOTNTA VEPOU TIOU OV
ekdppaotel otn povada Bapoug  dykou tou €6Adoug i cav TOCOOTO ETTL TOLG EKATO
(%) ovopaletal edadikn vypaaia.

To vepo eival anapaitnto ya ta Gutd yloti CURUETEXEL o TIOAAEG Asttoupyleg. OL
omoudalOTEPEG OO AUTEC €lvail oL KOAOUBEC:

1) To vepo petadépel SlaAupéva ta avopyava Bpemtikd otolxela otig pileg A Ta
Opemtikd otolxeila, SlaxEovtal PECA OTO VEPO TPOG TG pLleg KOL OTN OUVEXELQ
amoppodwvtal amno Ta Gutd.

2) ZUMPETEXEL OTN Topaywyn LdatavBpakwy pe tn dwtoouvOeon.

3) Eival o omoudatotepo mepLBAANOV yLla OAEC TIC XNILKEG Kol BLOAOYLIKEC Slepyaoieg
TOU HETABOALOUOU TWV GUTWV.

4) Awatnpet og omapyn (ud mieon) oAa ta kuTTapa Twv putwv. To 60-90% Tou VWTIOU
Bapouc evoc putou amoteAsital amo vepo.

5) Xpnowomoteitat ywa t StdAuon Kot TN HETAPOPA TwV TPOIOVIWV TNG
dwtoouvOeonc (oakyapa) Kal Tou peTaBoAlopol péoa oto puTo.

6) Me tnv dlamvon eAéyxetal n Oeppokpacia yevikd tou putou. Eldikdtepa pe TV
e€ATuon TOoU VvEPOU OTOUG MECOKUTTAPLOUG XWPOUG ETLTUYXAVETOL N Yuén Kat
eEMopéVWG N dlatipnon tng KatdAAnAng Bepuokpaociag ywa tig Slepyacieg tou
HeTaBoOALOUOU.

H petadopa tou vepou Sta pécou Tou putoU ival cuvexnG. YIIAPXEL CUVEXNC Kivhon
TOU vepoU aro to €8adog oTLg pileg kat amnod g pileg ota Stddopa peépn tou putol
Kal TEAlkA ota GUAAa amd ta omola pe TN popdA OTHWV HEOW TWV OTOUATWY
aneAeuBepwvetal otnv atpoodatpa. H Aettoupyia auth tou ¢putol Aéyetal Stamvon
Kall KatavaAwvel oxedov 1o 99% Tou vepoUu TOU amalteltal yio TV avantuén tou. H
Stamvon padl pe Tnv e€ATLon Tou vepoU amo TNV emdAveLa TOU £5A¢oUC Kal Ta uypa
duTka pEPN, Aéyetal e€atpiocodlamnvon Kol amoteAel TN CUVOALKH TOCOTNTA VEPOU
Tiou aneAeuBepwvetal otnv atpoodatpa.

3.2 Tagwvopnon tng edadikng vypaoiog

MoM\otl elval ol gpeuvnTéC mou acxoAndnkav pe tnv tafvopnon tng edadikng
vypaoiog. Emikpatnos opwcg ekeivo tou BRIGGS pe t mpooBrikn tou LEBEDEFF(1928).
To cUoTNUA AUTO KOTATACOEL TNV E6aPLKN LYPACio OE TECOEPLG KATNYOPLEG:

1. Nepd PBaputntag i &inBrioewg (drainage water): to vepd autd bOev
ouykpateital and 1o £€6adoc ald otpayyiletal amd tnv emibpacn TG
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Baputntag. Auto mpokalel TOAEC dopEC INUEC oTNV KAAALEPYELQ OTAV N
otTpayylon sivot moAu Bpadea.
Avo NUEPEG TEPLTIOU PETA amo pla dpdeuon To vepd OTPAYYICEWG ATOUAKPUVETAL
arno tnv Kupiwg {wvn Tou pllootpwiuatog ota Babutepa otpwpata tou 6adouc.

2. Tpwoeld£g vepo (Capillary water): To vepo kpateital oto £6adog and SUVAUELS
emdavelaKNG Taong 1 €AEEwG oav ouveXelg peUPBpaveg yUpw OO TOUC
£8adkoUC KOKKOUG KOlL LETO OTOUG TPLXOELS0UC TOPOUC auToU.

To TP 0€eldEC vepPO eival n povadikn mtnyn tpododooiog Twv KaAAlepyelwy yU
oUTO ovopadletal kot wdEApo A StaBéaipo. Tuykpateital anod to £6adog e
tdon 1/3 péxpt 31 atm.

3. Yypookomiko vepo (hygroscopic water): TO VEPO QUTO CUYKPATELTAL TIOAU
LoXupaA oo SUVAUELC eMLPAVELOKNC TACEWE OOV ML AEmTH HEUPpavn mou
nieplBaliel toug edadikolg Opout. H Tdon cuykpaTHOEWS lval TOGO LoXupn
nou ¢tavel otig 10. 000 atm. Ta putd 6€ umopouv va To TPocAdBouv.

To UYPOOKOTILKO VEPO AUEAVEL LUE TNV EAATTWON TOU HEYEOOUG TWV KOKKWV TOU
£6adoug Kal LAALOTA KE TNV AUENGCN TNE TIEPLEKTIKOTNTAG OE APYLAO KOl XOUHO.

4. Nepo os aépla paon N npoopodnuevo vepo (absorbed water): to vepd auto
odelletal otnv e€atpion, Kweital 6 amd MePLOXEG VPYNAWV TILECEWV TIPOG
XOUNAOTEPEG TILEDELG. TO VEPO AUTO b€ xpnolpomnoLeital amno ta Gutd.

Emoévaa ) ) ) )
ENAQNS Yypookomko Inueio B ) chueepo
£8GQovg vepod poévung Yoatoikavooyta 1] vepo
Ka1 vepod l napavong l K:pcopof)
\ \
\ \
\ \
) QOEAIMH \
| YI'PAXIA l
Edagixo6g | i
KOKKOG i
! /
X /'\ /,
10000stm  3lam  15aim am e
Loy
papdurag

IxAna 3. 1: Katdraén edadikng vypaoiag.

3.3 Mapayovteg mou ennpealouv tnv edadikn vypaoia
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To £é6adog amoteAeital amno oteped tepayidia, pe StadopeTIkO HEyEOOC KAl OXNUA UE
S1adopoug TPOMoUC SLATETAYHEVA OTO XWPO, adAVoUV HETALU TOUC Keva (mopouc)
Tou €xouv ToWKAia Slaotdoewv Kot oxnpatwy. OL mopol KatoAapfdvovial amno
ebadko vepd kal agpa o€ avOoAoyleg TOU TOWKIAOUV Kal €§aptwvial amo Tnv
UYPOOLOKH KaTAoTtoon Tou e6adouc. To edadiko vepo Sev eival xnuLka kabapo vepo
oAAG €va SLAAUHO OTEPEWV KOl OlEPLWV TIOU YL * aUTO To AOYo Ba MPEMEL CWOTOTEPQL
va avadepetal oav edadikd dtalvpa (soil solution). H cuotaon Kot n cuykévtpwaon
Tou edadikou Salupartog eaptdral and Tig AUEOUELWOELG TOU SLaAuTn (vepou), T
TIPOEAEVON KAl cuoTtacn tng otepeng paong tou edddoug kabwg Kat amod To pubuo
avamntuéng aAAd kal oo TNV TUKVOTNTA TwV GUTIKWY Opyaviopwy Tou {ouv Kal
avamntuooovtal oto £5adog.

H ebadwn vypaoia mowilel mapa moAU ota Staddopa onueia tou eddadoug mpdyua
mou odeiletal TO00 O €6aPIKA XOPAKTNPLOTIKA 00O KoL ota ¢uTd Tou
avamntuooovtol o€ auto. Ta eSadLkd XOPAKTNPLOTIKA TTOU EMNPEATOUV TNV TLUA TG
eSadkng vypacoiag eival Kuplwg N pnxavikn cuotaon, n Soun, ToU e TN OELPA TOUG
ennpedlouv TN UALVOUEVLKA TIUKVOTNTO, TO TIOPWAOEG, Ol SLOOTACELS, N KOTOVOUN
HUEYEDOUC KOl N YEWMETPLA TwV TOPWV KABWG KoL N USPAUALKA QywWyLULOTNTO TOU
ebadoug.

H udpavAikn aywyluotnta n vdatomnepatotnta (infiltration) kaAeital n toxvtnTa pe
NV omola to vepOd upmopel va kwvnBel péoou tng palag tou edadouc. ANAOC
TIAPAYOVTAC TIOU UMOopel va emnpedlel tnv TN tne €dadiknc vypaoiag sival n
tonoypadia otnv emupavela tou eddadouc. Ta kKaAAlepyolpeva ¢uta begv
KaTaveépovtal opolopopda otnv emidpdvela, oAAA Kol TO PLKO TOUG CUCTNUA
napouctalel avopolopopdn avamrtuén. Etol, ta dutd dev ekpetalevovtat OAa ico
OyKo £6A¢0oUG KOl KOTA CUVETELQ QTIOHOKPUVOUV SLaPOPETIKA TOoA vepol armo
Sladpopa onpeia tou edadoug.

3.4 Noapapetpol dadikig vypaoiag

H edadikn vypaocia, punopet va petaBarAetal and undév, oétav 1o edadikd Seiypa
Enpadel yia 48 wpeg otoug 105 °C, PEXPL N KLA T va lval {on pe To mopwdeg Tou
edadoug, otav 1o £6adog sival KOpeoUEVO He VEPO. Bplokouv edpoappoyr) Opwe Kat
Suo evélapeoa otadla edadiknc vypaoiac.

To mpwto ovopdletal vdatoikavotnta | vdatoxwpntikotnta (field capacity) tou
ebadoug. MNa peydAo xpovikd diaotnua eixe avayvwplobel maykoopiwg Ot n
vdatoikavotnta (YA) i vdatoxwpntikdTnTa €ival pia GuUGCLKA KAl XAPOKTNPELOTIKA
otaBepa tou edadouc. JUudPwva HE TOV OPXIKO OpLopo amo toug Veihmeyer kot
Hendrickson (1952), uSatoikavotnta €ivol To Tooo Tou VeEpPOoU (TTEPLEXOUEVN uypaaia,
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gr vepoU ava cm?® eddadouc) mou cuykpatei to £6adog, dtav n nepiooela Tou vepou
£XEL AMOMOKPUVOEL (€xeL oTpayylosl) Kot n TaxvTNTA TN S1ONCHG TOU TIPOC TA KATW
elval apeAntéa. H otpayylon aut ouvnBwg Slopkel 2-3 NUEPEC HETA amoO TNV
apdevon n ™ Bpoxomtwaon evog opolopopdou, 6oov adopd tn doun kol udn Tou
€6adoug. ITNV KOTAOTAON AUTI) TO VEPO OO TOUC EYAAOUG TTOPOUG, Ttou Sev pUmopetl
va ouykpatnBel Adyo tnc¢ Baputntag, £€XEl AMOUAKPUVOEL evw oL PLIKpOTOpOL €ival
TIANPELC LE VEPO.

H peyaAn aia ywa 6oou¢ umoloyilouv to apdEUTIKO VEPO, TOU OPLOUOU TNG
vdatoikavotntag eival otL mpooblopilel TN pEYLOTN TOOOTNTA VEPOU TEPLTIOU, TTIOU
umopel va ouykpatnoel to €6adog xwpilc aAeg afloonpelwTeG HEWWOELS Ao TNV
E0WTEPLKN OTPAYYLON.

Ixnua 3. 2:A) Edadog o€ KATAOTACN KOPESHOU.
B) Edadog o kataotacn vdatoikavotntac.

Elval opwg onuepa yvwoto otL n vdatoikavotnta dev eival pla otabepd g
£8adIKAG LYPOOLOC YLATL N ECWTEPLKN OTPAYYLON TOU VEPOU cuveXlleTal Le apyo
pUBUO yla UEPIKEG NUEPEG. Zta XovOpokokka €dddn n otpayylon diapketl 2-3
NUEPEG OAAG OTOL AEMTOKOKKA UMOpPEL va SLOPKEDEL 7 NUEPEG 1 KL TIEPLOCOTEPO.
Qg vdatoikavotnta avapEpetal emiong n edadLkni LYpACLO TTOU CUYKPATELTAL OTO
£€6adoc otav unootei taon (epeAkuopo) 1/3 TnG aTHooPALPIKNC TTlEONG.

OL mpoomdBele¢ yla va OCUOCYXETIOTEL TO onueio udartoikavotntag He HLa
OUYKEKPLUEVN TACHN UYypACLag ayvooUV To YEYOvOG OTL N uypacia og €va mpodiA
edadoug bev e€aptatal HOvo amo TG SUVAELG TTOU TO CUYKPATOUV aAAQ Kal oo
Vv vdatonepatotnTa oAOKANnpou Tou Mpodil tou €dddouc. H mpog ta KATW
Tapoxn g Tou vepou ava povada emidpaveiog edadoug sivat:

( ds
:k f.‘J+l
)

(3.1)
omou: Sm = n taon tng edadikig vypaciag (cm otnAng vepou).
Z =10 Babog (cm)
K = 0 ouvteAeotnig udatonepatotntag (cm/day)
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H umapén vPnAou undyelou opilovta 1 adlanépaotou eSadlkol OTPWUATOC O

HULKPO BaBoc empunkUVEeL To XpOvo TG otpayylonc. Emiong eav éva Babu €dadog

kopeoBel apxkd oe peyaho BAaBog n eowteplky otpayylon Ba eival apyn kot

EMOUEVWG TO emipavelakod €dadog Ba ptaocel otnv vdatoikavoTnTa IO YprRYopPQ

o ovuykplon pe €va Ao €dadog ¢ dlag Soung mou €xel kopeoBel og LLKPO

Baboc. H opoloyévela tou edadouc emiong ennpealetl tnv vdatoikavotnta. Ma

napadelypa éva AstOKokko £6adoc mou BplokeTal MAvVw o€ €va XOVOPOKOKKO

ebadwko opilovta Ba €xeL peyaAltepn uvdatoikavotnta amd €va OUOLOYEVH
€6adog. MNevikotepa n vdatoikavotnTa evog edddoug e§aptatal amo TG CUVONKES

ToU yiveTal n HETPNON KOL OO TA XAPAKTNPLOTIKA Tou €6ddoug.

H udatoikavotnta cuvSEeTal OTEVA HE TN GUCLKOXNULKN KaTtdoTtaon Tou e6adoug

6ebopévou OTL autn efoptatol amo TN HNXaviky cvuotoon tou £dadoug, tTng

TIEPLEXOHUEVNG OPYAVLIKNG ouoiag, tng UG, Tou MoooU Kol Tto €160¢ TOou, TWV

EVUTIOPXOVTWY KOAAOEWOWVY OCUOTATIKWY KAl TOU TOCOU Kal To €l6o¢ Ttwv

MPoodEPOUEVWV KATLOVTWY. H T tng udatoikavotntag mMokilel amo 4% ya ta

ehadpa oappwdn edadn £wg kat 40% yla 1 Kol MEPLOCOTEPO yla Ta Bopla

apyAwdn 8adn. Mevikd to vepd mAnpol 1o 40% £€w¢ to 60% TWV KEVWV XWPWV
evog ebadouc.

OL mopAyovTeg TOU €MNPEAIOUV TNV ECWTEPLKN OTPAYYLON KOL ETIOUEVWG TNV

vdatoikavotnta givat:

1. Hudn tou edadoug. Ta apyl\wdn edadn cuykpaToUV MEPLOCOTEPO VEPO KAl
£€YOUV TNV TAON va To SLaTnpPOoUV yla EPLOCOTEPO XPOVO Ao Ta aAppwdN.
Emopévwg 000 TEPLOCOTEPO APYIAO TIEPLEXEL Eva £6adOG TOGO PeYaAUTEPN
elval n vdatoikavotnta. MetTd Tov KOPESHO Tou, TO apylA\wdeg €dadog BEAeL
TIEPLOOOTEPEG UEPEG ATIO OTL TA APUWSEN yLa va dTdceL oTtnv udatoikavotnTa.

2. O tomog ™G apyilou nmou enikpatei. Eav oe éva £€6a¢og To KUPLOPXO OPUKTO
¢ apyllou eival o povtpopAovitng tote amoppoddsl Kal CUYKPATEL
TIEPLOCOTEPN TTOCOTNTA VEPOU OTNV udaTolkavotTnTa amno £5adocg Le Kupilapxo
0PUKTO TOV KOoAwiTN.

3. H nepekukotnta o€ opyavikn ovcia. Oco peyaAltepn elval n
TIEPLEKTIKOTNTA €VOG €8AdOUC OE Opyavikr oucia TO0O MEPLOCOTEPO VEPO
OUYKpQTEL.

4. H éopn tou gdadouc. Eva £dadog pe otabepd CUCCWHATWHATO KOL KOAN
Sdoun otpayyilel o ypryopa amd TOUG MOKPOTIOPOUG EVW OL HLKPOTIOPOL
OUYKPOTOUV OPKETO VePO. Zupmiecpeva €6dadn pe kak Soun cuykpatoUv
Alyotepo vepod Kat otpayyilouv apyd.

5. To BaBog kopeopovL tov edadoug. Otav éva Babu £dadog kopeobel pe vepo
oe peyalo Babog n avakatavour) Tou vepol Ba eival MOAU apyn Kol TO
empavelako £dadoc Ba ptacel otnv udatoikavotnta o apyd, aAAd Ba £xeL
HeyoAUTEPN TN oo eva €8adog mou £xeL KopeaOel apyLkd o€ Hikpd Babog.
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6. H unapén €dadpikwv CTPWHATWY HE SLAPOPETIKEG USPAUAIKEG LELOTNTEC
MOPEUNOSI{OUV TNV ECWTEPLKN OTPAYYLON KOl KOTAVOUHR TOU VepoU. Etol
napatnpeitat  emPpdaduvon NG kivnong Tou vepou. Idlaitepa  €va
aSLaMEPOOTO OTPWHA TIOPEUTTOBIZEL TNV Kivnon TOU VEPOU OTO UTIEPKELEVO
€SadLko oTpwua.

7. H gfatpoodlanvor) UNopel va eMnpeacel tTnv edadikr) vypacia mpw thv
611Onon ko emMopévwg Kat Tt dirénon.

To &eltepo evdlapeoco otadlo €dadikng vypaociag ovopdletal mocootod
HOVLUNG Hapavong (permanent wilting percentage).Otav n edadikn vypaocia
$TaOoeL 0TO oNpEeio auTo, T PuTA SEV UImOPOoUV va TAPouV armo to £6adog To
VEPO TtoU Xpetalovtal yla TNV KAAU PN TwV aVayKWV TOUC Kal ylo To AOyo auTo
apxifouv kat papaivovtat. Otav ¢tdoouv o auto To onueio g pmopouv va
enavéNBouv otn wn Kot otav akopa tonoBetnBouv yla éva 24wpo o’ Eva
BAAa o e KOPECUEVN atO USPATUOUG atudodalpa.

To onueio poviuncg papavong IMM (Permanent Wilting Point) dev elvat
otaBepd aAAa e€aptatal amno udn kot doun tou £6dadoug, To €l60¢ Kal TN
Kataotoon mou Bplokovtal Ta GuTA, TN CUYKEVTPWON OAATWV 0To £60¢0o¢ Kal
TLG KALLOTIKEG OUVOAKEG TG EPLOXNG. Mo Toug Adyoug autoug, n Tdon TG
ebadKNG uypacLag TOU AVTLOTOLXEL OTO ONUELO AUTO Elval KUPOLVOUEVN.

Ot Furr kal Reeve pe epyooieg Toug oe peyalo aplbuo levywv edadoug -
dutou, e€akpiBwoav Ot oL duvapelc cuvadelag edadouc-vepol 0TO ONUELD
SlapkolC papaveong Twv GuTwy, Kupaivovtal Petafl 9 - 22 atpoodalpwy.
Ouwg, K&tw amo tnv enidpaocn t0oo vPnAwv THwV Tiieong emi Twv SelypdTwy
€6Aadoug amopakpUVETAL UKPO LOVO TTOo0OTO Tou edadikol vepou. Etal, yla
vyl €6adn, pe pkpr moootnta emiBAaBwv OAATWY, WG CNUELD HOVIUNG
pHapavong propet va AndBei n duvaun cuvadelog edadoug - vepou TG TAENG
Twv 15 atpoodalpwv.

ot TG LEAETEG TWV APSEVUTIKWY EPYWV EXEL ETIKPATAOEL O TIPOOSLOPLOUOG TOU
ONUElOU UOVIUNG HAPOVONG HE UETPNON TNG UYPACLOG TIOU QTOMEVEL OTO
€dadog petd and doknon mieong 15 atpoodalpwv. H vypaocia oto onueio
pHapavong ekppaletol we MOCooTO EML TOLG KATO Bapouc Enpou edadoug.
Otav n uvypaoia tou edddouc PTAcEL OTO ONUELO HOVIUNG HApaAvVoNnG N
avamntuén Twv ¢utwv otapatd. Ta utd e€akoAouBolv va maipvouv vepo amo
10 £60.d0og KaL KATW Ao To onpeio autd, OUwWG eival LOALG apKETO va Ta KPATA
otn {wn. Av n vypaoia eAattwBel Alyo meplocotepo Ba mpokaAéoel ERpavon
Twv dutwv. To 6plo tng Sadlkng vypaciag KATW oo TO Omoilo ta Gutd
Eepaivovrtal Aéyetal £o0xato onueio papavong.
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H vdatoikavotnta Kol TO T0C00TO HOVIUNG Hapavong eivat ta Vo opLa, amo
TMAEUpPAG eSadLKAG Lypaoiag, HEoa oTa omoia Ta GpUTA UImopoUuV va eT{fiCouV.
H meploxi avapeoca ota duo autd oOpla ekdppdlel to Stabeopo ya tnv
avamntuén Twv putwv vepo. To Stabeaipo vepod (available water) Bploketal ano
™ Stadopad tng edadikn¢ uypaciag Tou TOGOOTOU POVIUNG LAPOVONE OO TNV
eSadikn vypacia mou avtiotolyel otnv udatoikavotnta. Eival To mocooTto TG
eSadkng vypaociag, mou pmopsl va mpooAndOel pe suxépela amod To PLllko
clvoTnua TwV uTWV Kal ekppaletal we eni TOlG €kato Pdapog % D.
w.(Dryweight).

aw = fc — pwp (3.2)

omou aw = dtabéoun vypacia (% D. w. )
fc= vubatoikavotnta (%D. w. )
PWpP = TTOCOOTO HOVLUNG papaveong (% D. w. )

H petaBoAn tng edadikng vypaciag £XeL oav AMOTEAECUA TNV O SLOPOPETIKO
Babuo exkdbnAwon oplopévwy Guokwv lotnTwy Tou dddoug omweg eival n
6oun, n O&ldykwon koL n ouppikvwon, n USPAUAKA aywyluotnta, n
OUVEKTIKOTNTA KaL N LNXOQVLKA OVTOXA.
To SLaB€ao1po vepo €xel 18Laitepn onpaocia yla TG apdeVOELG Kal TIOLKIAEL amo
£dadoc oe €dadog. Eival meploocodtepo ota Bapld 6adn kKot Alyotepo ota
ehadpLa.
Ze eva €6adog pe KaAALlEpyeLla n Stabeoun vypaoia e§aviAeital eUKOAA Evw
o€ €va Yupvo £dadog, autn e€avrtAsital eAaylota Kot Bpadéwc oe oxEon e TO
XPOVO KOl TTOPAUEVEL KOVTA OTNV LSATOIKAVOTNTA HE TNV TTpoUmoBeon otL dev
UTTAPXEL QTTO TNV ETLPAVELD EEATULON.
Mo g apdevoelg n Stabéoun vypaoia tou edddoug eivat peyding onpaciog
S10TL avahoya pe tnv €€dvtAnon auth oto €dadog, kabopiletal n §6on aAld
Kal n ouxvotnta apdeuong.
Aev mpémel va adrivoupe oto £€6adoc va e€avtAeital oAokAnpn n Stabéoun
vypaoio aAAd va apdevoupe mpv TNV €€avtAnon tn¢. Mo to Bépa auto
aoxoAnOnkav oMot epeuvntég o€ dadopeg kalAEpyeleg. OL meploodTEPOL
OMWG oURPWVOULV OTL oL apSEVOELG TIPETEL VAL TIPAY LLOLTOTIOLOUVTOL OTAV OTO
€badog Ba e§avtAnBei to 50% péxpL to 75% Tng Stabeoung vypaoiag.
Ytov mivaka 3.1 Sivovtal ot Sakupavoelc Stadpopwv peyebwv Omwc n toxvTtnTo
61nbnong, to mopwdeg, n udatoikavoTNTA, TO CONUELD MOVIUNG MAPAVONG Kol N
SlaBéoun vypaoia o dtapopoug Tumouc edagdouc.
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TeAikn Znpeio AiaBéoiun

Mnxavikn
) TaXuTnTA Mopwdeg YdatoikavotnTa  udpavong uypaoia
oloTaon
dInbRoewg  %n % D. w. % D. w. % D. w.
cm/hr
5 38 9 4 5
Aupwdeg
(2,5-25) (32-42) (6-12) (2-6) (4-6)
25 43 14 8 8
AppotrnAwdeg
(1,3-7,6) (40-47) (10-18) (4-8) (6-10)
1.3 47 22 10 12
MnA6g
(0,8-2,0) (43-49) (18-26) (8-12 (10-14)
0,8 49 27 13 14
Apy/TTNAWSEG
(0,25-1,5) (47-51) (23-31) (11-15) (12-16)
0,25 51 31 15 16
IAuoTTNAWSEG
(0,03-0,5) (49-53) (27-35) (13-17) (14-18)
0,05 53 35 18 17
ApyIAwdeg
(0,01-0,1) (51-55) (31-39) (15-21) (16-18)
Nivakag 3. 1: Awakupdavoels Sadpopwv peyebwv oe Slddopoug TUMOUG
edadoug.
3.5 O duvapeg ouykpatnong tov edadikou vepou

To €dadko vepo b PplOKETAL CUYKEVIPWHEVO KOL OTTOUOVWHEVO ot SLAdOpPES
B€oelg peoa otoug Opoug tou €6Addoug, aAAd armoTeAEL KATA KATTOLO TPOTO VAl
ouvexouevo ocvotnua (diktuo) oxnua 3. 3 . H ouvéxeta tou Siktuou autou yivetal
Suvatn, akopa kot étav n TN tng edadikng uypaciog Bploketal KOVTA 0To UNbdEy,
eneldn kabe edadiko tepayiblo KAAUTITETAL ATO pLo TTOAU AsTtTh) peUBpavn vepou.
Yta onpeia emadng duo edadikwv tepaxtdiwy, 6mou duo ) mepLocotepa edadLka
TepayiSla Bplokovtal mMOAU KOVTA TO €val PE TO AANO, TIPOKAAEITOL CUVEVWON TWV
erudavelakwy LeUPpavwy vepou. Emeldn péoa otoug mopoug tou edddoug omou
bev umdpyxel €Sadlkd vEPO UTAPXEL OEPAG OTLG TIEPLOXEG TIOU OL USATLKEG
HeUBpAvVeG cuvevwvovTtal, SNULOUPYOUVTAL KOUTTUAEC SLOXWPLOTIKEG ETLPAVELEC
(unviokol) vypou - aepiou. OL SUVAUELG UE TIG OTIOLEC OUYKPOATELTOL TO VEPO OTO
£6adoc odpeilovtal Katd KUpLlo AOyo otnv UTapEn TWV MAPATTAVW SLUXWPLOTIKWY
emupaveLwV UYpPOU - OTEPEOU KOl UYpPoU - aegpiou. To ebadiko vepd bev eival
XNUKA KaBapo aAAd éva udatikd SldAlupa kot onwg eivat ¢uolkd gudavilel
OOUWTIKA Tiieon. H oopwTik auth mieon amoteAel akoun €va mapdyovia
ouykpatnong tou edadikol vepou amo to £6adoc.

22




Edagikd tepayidia

Emioaveiakad upEvia VEpoU

Mopog yepdTog pe agpa

Mépog yeudrog Je vepod

IxAua 3. 3: AlaypopUaTIK QTTELKOVION TNG KATAVOUNG Tou edadikol vepol o€
oKOpeoTo £6adog.

H Umapén Staxwplotikig emibaveiag uypou - otepeol €XEL LeyAAn omoudalotnta
yla TN CUYKPATNON Tou VEPOU oTo £dadog kabwg kat yla tTnv aAAnAenidpaon tou
VEPOU Kal tou edadoug. OL mbavol pnxaviopot anoppodnong kat cuykpdtnong
TOU vepoU amo to £8adoc eival kata tov Low (1961) oL mapakATw:

1) Asopol udpoyovou.

2) Evudatwon Twv mpoopodnUEVWY KATLOVTWV.

3) EAEN Aoyw SLadpopdg OCUWTLKAG TtieEoNG.

4)'EAEN peTady apvnTikd popTlopevng emidavelag kat SimoAwv popiwv vepou.

5) 'EAén mou odeiletal o Suvapelg London-vanderWaals mou avamtucoovtal
HETAEL oTEPEWV Kal poplwv vepou.

Av Kal oL MEPLOCOTEPOL AMO TOUC TIAPONMAVW UNXAVIOUOUG CUYKPATNONG TOU
edadikol vepol Spouv TAUTOXPOVA, N OXETIKN OTIOUSALOTNTA TTIOU ATOKTOUV yLa
TN CUYKPATNON TOU VEPOU ££QPTATAL TOCO ATIO TNV MOCOTNTA TOU 8adLkol vepou
000 KOL OO OPLOPEVEC LOLOTNTEC TNG OTEPENC Paong Tou €dddoug OMwG: N
UNXOVLIKA oUoTacrn, To €60C TwV OPUKTWV TNG apyilou Kal To €ibog Twv
POCPODNUEVWV KATLOVTWV.

AKOMOQ KoL OTAV N TIEPLEKTIKOTNTA TOU £8Adoug o vepd €lval HLKPr), UTIAPXOUV
KOUTTUAEG SLaxwPLOTIKAG emidAveLlag (Lnviokol) vepoU - agpa HEC OTOUC TTOPOUG
Tou £8adoug. Emeldn n ywvia enadng Tou vepol LE TA TIEPLOCOTEPA AVOPYaVa
oteped €6adlkA UAKA elval pkpotepn amo 90°, 6nAadn ta avopyavng
npoélevong edadika tepaxidia dafpéxovral amd 1o vePO, oL pnviokol gival
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KotAoL mpog TNV MAgUpaA TG aéplag paong. Autd onuaivel OTL n mieon péoa otn
pada Tou vepoU Kal aKPLBWC KATW omo TNV emidpAveld TOU UNViokou eival
HKPOTEPN A0 TNV atpoodatptki. AOYo authg TnG UTAPENG TWV UNVIOKWYV KaL TNG
EMaKOAouONn¢ unornieong, To VEPO cUyYKpaATeital e KAToL SUVALN Ao TN OTEPEN
daon tou edadouc. H duvapn autr cuykpATnong sivol TOoo PeyaAUTepn OCO
HEYAAUTEPN N KOUTIUAOTNTA TOU HNVIOKOU, 660 SnAadn UIKPOTEPN €LVl N aKTiva
TwV MOpwV. EToL oL mopoL pe peyoAUTepn aktiva adeldlouv MPWTOL O CXEON UE
TOUG HLKPOTEPOUG TIOPOUG. 2TNV avtiBetn mepimtwon, dnAadn katd tn mpoodnkn
vVEPOU oto £6adog Ba yeUioouV IPWTA OL TTOPOL UE HLKPOTEPN aKTiva (LKpoTOpoL)
KOl LETA OL TOPOL LEYAAUTEPNG AKTIVAG (LOKPOTIOPOL).

OL 8LaPOPETIKEC KATNYOPLEC SUVANEWY CUYKPATNONG TOU VEPOUL oto £6adog mou
odeilovtal ot SLaWPLOTIKEC EMLPAVELEC UYPOU - OTEPEOU Kal Uypou - aepiou,
6pouv tautoxpova kot n Umapén n n dpdon tng umlag dev mapeunodilel n
anayopevel T §paon tng AAANG, aveédptnta amo tnv nocotnta tou £dadikol
vepou.

AOYW TwV SUVAPEWV TWV SLAXWPLOTIKWV ETILHAVELWY LYPOU - OTEPEOU Kol UYPOU
- 0.EPLOU TTOU AVaTUOOOVTAL 0TO £50.¢0C KAl TNG OCUWTLKAG Tieong Tou edadikol
vepoU, to edadiko vepod BplokeTal KATW amod pLo umomnieon (apvntikn mieon) n
TAon N He oAAG Adyla To vepO puldtal Katw amo to €dadog. Etol avii va
avapepetal MePLPPAOTIKA OAEG OL SUVANELS CUYKPATNONG TOU VeEPOU amd To
£€6adoc eival MPoTIHOTEPO va UIAAUE Yyl apvnTkn Ttieon (negative pressure) 1
taon (tension) 1 pulnon (suction) Tou edadikov vepou.

H poinon ekdpalel tn SUvapn cuykpatnong Tou edadikol vepol amo to £5adog
ava povada emudaveiag touv edadoug f tn dSuvaun avd povada emidpavelag mou
nipeneL va epappootel oto edadikd vepo yla va anopakpuvBel anod to édadog. H
pnunon tou edadikol vepoL ovopaletal cuvnOwg oAtkr pulnon eneldn amoteAet
To @Bpolopa Suo SladopeTikwy mapayoviwy. O mpwtog odeiletal otn oteped
daon tou edadouc (matricsuction) evw o SeUTePOG oPelleTal OTNV OOUWTLIKNA
niteon tou €dadikol SlaAupartog (osmoticsuction). Apou n poinon tou edadikol
VEPOU €lval OoTNV MPAYUATIKOTNTA APVNTIKA TIEON, EXEL TAVTIA TUUEG ULKPOTEPEG
and tnv atpoodatpikn mieon. Katd ocuvOikn opwg AapBavetal va €xel BeTkn
T, pe efaipeon TNV MEPMTWON Tou Kopeopévou e6adoug Omou eival ion pe
UNG&Ev.

0 ebadkog mapdyovtag nmou ennpealet amd KaBe AAAO TLG SUVAUELS LLE TLG OTIOLEG
10 €dadkd vepo ocuykpateital and to £€8adog €ival n uNxovik cuotoon Tou
ebadoug. H unxavikn ovotaon emnpedlel Katd KUPLO AOyo 1o Mopwdeg, TNV
KOTavVour UEYEBOUC, TO OXNUA KOl TN YEWUETPLO TWV TTOPWV KAl TNV TR TNG
€16LKNG EMIPAVELNG TWV OTEPEWV TEUAXLOLWV TOU £6APOUC, TTOU HE TN OELPA TOUC
kaBopilouv TNV £€vtaon Twv SUVAUEWV CUYKPATNONG Tou vepou oto £dadog. H
Sladopetiki pnxavikn cvotaon onpaivel Stapopetiky SUvaun cuyKpAaTnNong Tou
edadikol vepou otnv otepen ¢aon tou edadoug, dnAadn dtadopetiky Lulnon
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Tou elval o KaBoploTikog mapayovtag £podSlaopuol Twv GuUTWV PE vepO. Ag
Bewpnbel wg mapadelypa n okpaio TEPUTTWON €VOG OUUWOOUC Kal €VOC
apyl\wdouc edadoug ou €xouv kat ot SUo vypaocia ion pe 0,15 cm® (H20)/cm?
(edadoug).

Evw to appwdeg €dadog Oa sival o BEon va epodlaoel Ta puta e vepo, de Ba
oupBel to (610 pe to apyl\wdeg £6adog emeldr ol SUVAUELC CUYKPATNONG TOU
vepol amod 1o €6adog eival TOAU HeyAAeG Kal Ta ¢utd S HmopolV va TIG
UTIEPVLKAOOUV Kal va TiPocAdfouv To vepO yia tn Bpen Toug.

3.6 H xapaktnplotiki KapunuAn edadilkic vypaoiag

Mo €va ouykekpluevo €6adog, n pulnon tou edadkol vepol petafarAetal pe
v edadikn vypaoia, os KABe TN TG £Sadikng vypaciag aAvILoTOLKEL KoL L
TR pUlnong. Av tétola {euyapla TLHWV puinoncg - uypaciag, tonoBetnBouv o’ éva
cloTNUA opBoyWVLWY CUVTETAYUEVWY Sivouv pla OpaAf KoL CUVEXN KAUTIUAN.
Mo T€tolo KOMTUAN OVOMATETaL XAPAKTNPLOTIKA KAUTTUAN ouykpdtnong
edadkng vypaoiag (soil water retention characteristic curve) mou emutpenel
HEAETN TNG OXEONC TIOU UTIAPXEL AVAESA OTn MUINoN Kol oTtnv moootnTa Tou
eSadikol vepoUl o OAo To VP0G TNG £dadLkn vypaciag.

210 oxNua 3.4 Sivovtal KATIOLEG XAPAKTNPLOTIKEG KAUTTUAES TPLWV BACIKWY TUTIWV
ebadoug.

XapaktnpioTikéc KautruAec Edagiknc Yypaoiacg

35 -
30 A
25_\

10 - —

Yypacia (% D.w.)
|
r
|

0123456%8;9')1'01'11'21'31'41‘5
Taon Edagikng Yypaoiag (atm)

—o=ApYINAWOEG —o=TTNAWdEC

IxAua 3. 4: XopaktnpLoTiKEG KapmUAes edadikn¢ vypaaciag os TpeLg Tumoug edadwv.

O Schofield (1935) sloniyaye pla kowoupla popdn €kppaong tg Hulnong tou
edadikol vepou, 1o pf. Zav pf opiletatl o Sekadikog AoyaplBuog tng pulnong tou
ebadkol vepoL dtav autr ekdpAleTaL OE EKATOOTOUETPA OTAANG VEPOU.
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pf =log Sm (3.3)

‘EtoL av n pulnon tou edagdikol vepou ot eva £dadog eivat 1,2 bar g 1,2 x 10® cm H20
avtiotolket og Tiun pf = 3,079. Zto oxnpa 3.5 divovtal oL XOpOoKTNPLOTIKEG KAUTTUAEG
OUYKPATNONG TOU VEPOU TpLwV delypdtwy. To mpwto delypa eivat kabapry AUUOC UE
SLapeTpo Tepaxdiwy mou kupaivetat anod 0,5 £éwg 2 mm. Ta aAa duo sivat edadika.

pf* i bar |°
f Appwbec ebadog Mdpetpog
1\ aa o a0s TOPWY
Nniwbsg e6adog pm
2 . oapyMubeq ebadog
& Py
3 \‘h\& ‘-""-‘L_____ 1a° 2
€ ""*-.h__.h__ oy
] -\_‘_\‘\-“ :
1 W' 3
1 \k\" e g oy 164
it \
o \ o 000
l
)
ol it S A, 4
o a3 4% Lz L1 -1 oF

Yypaoia kat'dyko, cm */cm 3

IxAua 3. 5: XapaKTnpLoTIKEC KOUTTUAEC CUYKPATNONG TN e8adLKAG Lypaciag o Tpla
edadika delypata.

H napanavw Statunwaon pUnopet moAl eUkoAa va EnynBel amo Toug mopayovTeC Tou
kaBopilouv tnv €vtaon Twv SUVAUEWY CUYKPATNONG TOu vepou oto £dadog, mou
kaBopilouv dnAadn tnv T NG HUlnong tou edadlkou vepou. e éva Babu ywa
napadelypa £6a¢oc, AOyw Tou ULKPOU HeyEBOUG TwV TepaXLOLwyY, N el8IKN eTLPAVELL
TwV £6adkwv tepaxtdiwv €xel MOAU peyaln Twn Kot yU auto to Adyo ot SUVAUELG
ouykpatnong tou edadikol vepou Tou odeilovtal otnv UMaPEN TS SLAXWPLOTLKAG
emupavelag uypou-otepeol Ba €xouv uPNARA TIUn. ATtd TNV GAAN LepLd, evw €va Bapu
€6adog £xel peyalutepo oAko opwdeg amnod eva eAadpu €6adog, oL eMUEPouc OpoL
TOU €lval TOAU PLKPOTEPWYV SLAOTACEWVY Ao OTL oL TOpoL ¢’ €va ehadpu £€6adog Kat
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ETOUEVWG OL SLAXWPLOTIKEC TLPAVELEC UYPOU — aepiou (Hnviokol) tou oxnuatilovtot
€XOUV peyaAlTtepn KAUMUAOTNTA aAAA Kol To €8adko Tou SLAAUHA £XEL LeYaAUTEPN
OUYKEVTPWON SLoAUTWY aAdtwy. Kot CUVETELQ, TO VEPO TIOU CUYKPOTELTAL HE TN
nopdn edudatwpatog Twv TPOCPOPNUEVWY KATWOVTWYV N AOyw HeYaAAUTEPNG
OOMWTLKAG Ttieonc tou edadkou StaAupatog sival meplocdtepo o £va Bapu €6adog
oo OtL ¢’ éva eEAadppOTEPNG LNXAVIKAG CUOTOONG.

To OTL N XOPAKTNPLOTIKY KAUMUAN cuykpAtnong tou edadikol vepou elval opaAn
ermuPBePfatwvel n aroPn nmouv avadépBnke. OL SUVAUELS CUYKPATNONG TOU VEPOU OTO
€badog €xouv cuvexn Opdaon kot edpappoyn kot dev apxilouv 1 otopaToOUV va
eudavifovtal oe KATIOLA CUYKEKPLUEVN TIEPLEKTLKOTNTA TOU £6ADOUG O€ VEPO.

H Xopaktnplotik KapmUuAn ouykpdtnong tou edadkol vepoU xpnollomoleital
TIOAMEG dOPEG Kol TIPOKELPEVOU yla €dadn mou bev gpdavilouv kabBolou n
eudavifouv og TOAU UKPO BaBUo To GaLVOUEVO TNG SLOYKWONG - CUPPIKVWONG, YL TN
MEAETN TNG KOTOVOUNG TNG EVEPYOU aKTivag Twv opwv tou dddouc.

Zav evepyog aktiva (effective radius) evog edadikol mopou opiletal n aktiva evog
UTIOOETIKOU TIOPOU TIOU £XEL KUALVOPLKO OXAMOL KOL OTOV Omoio To €8adlkd vepo
ouYKpaTeltal e TNV 6t pUTnon Ue TNV Omola CUYKPATE(TAL TO VEPO Kal oTov ultoyn
£6adLko mopo.

H avOywon tou vepol o€ €va TPLXOELSN) CWANVA, KOTOOKEUOOUEVO ATIO UALKO TTOU
SloBpexetal amd to vepo, Olvetar amd tnv e€fiowon (3. 4) otnv omoila €xeL
avtikataotabel n TpLyoeldnc avuPpwaon Tou vepou He Tn puinon.

2y
Sm=—-—"—
YWxg*r

(3. 4)
Omnou Sm = pulnon

M= emipavelokn Taon

yw = TtUKvOTNnTQ

g= emrayuveon tng Baputntog

r= EVEPYOC OKTIVa TWV TOPpWV

Emeldi n emudavelakn taon Kat n mukvoTNTA TOU VEPOU €xouv otabepr TLUA yla
OUVKEKPLUEVN Oeppokpaocio Kol eMeldn n enitayuvon T Baputntag £xel otabepn
TLUNA VLo CUYKEKPLUEVO YEWYPADLKO TTAATOC, N HUlnon e€optatal LOvVo armo TNV akTiva
TWV OPwWV. Av oTnV apakdtw elowon avikataotabolv auTég oL oTaOEPEG TIUES
(ywa 20°C y= 72,75 dyne/cm kat yw=0,998 gr/cm3) kabwg kat (g=9,81 erg/gr/cm) n
eélowon yivetat:

0,149

m=

(3.5)
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3.7

3.8

Yotépnon tng edadkig uypaociag

H ox€on petafl g pulnong kat tng edadikng vypaoiog dev eival povadikn Kot
OUETAPANTN yLaTl e€aptdtal amo TNV MPONYOUHEVN UYPAOLAKA KATAOTAON TOU
ebadoug. Itn mepimtwon kopeopévou edddoug mou €xel umoPAnBel o€
npoodeutikn adaipeon (ekpoddnaon) tou vepou, akoAouBel n avtiBetn Stadkaoia,
dnhadn Enpo €dadog £xel urtoPAnBel oe mpoodeutikn Suypavon (mpoopodnaon),
TOTe TOo amnotéleopa Oa eival SladopeTikd. Auto Ba £XEL OOV CUVEMELX HLO
SLapOPETIKA XAPAKTNPLOTIKA KAUTIUAN CUYKpATnong tou edadikol vepou. To
dawopevo TNG KN TAUTIONG Twv U0 XOPOKTNPLOTIKWY KAMTUAWY Tou (SLou
edadoug, mou odeiletal otn dtadopetikn dtadikaoia mou akoAouBOnoe ya TV
KOTOLOKEUN Toug, ovopaletal votépnon tne edadikng vypaoiag (hysteresis of
soilwater).

Mé£BodoL mpoodLoplopol tng edadikig vypaoiag

Emeldn n meplektikdTNTA TNG LAl Tou e6Addoug og vepod dladepel ota Stddopa
onuela Tou edadoug, Oa MPEMEL yla va £(0UV OXECN TA OTMOTEAECHOTO PE TNV
TMPAYUATIKOTATA, N METPNON TNG Uypaolog va yivetal o TOAA  Kal
OVTUTPOOWTEUTIKA Selypata.

H edadikn tdon petpletal eite apeoa (otabuiki pebodog)  umoloyiletal and tn
METAEL auTAG Kal pag AAANG wotntag tou edddoug, omwg ot nebodoug tng
NAEKTPLKAG avTiotaong, LEB0SOG VETPOVIWY Kal amocBeonG AKTLVWVY Y.

1. ZtaBukn pEbodog: sival n kKAaowkn LEBodog tng vypaciag ava povada Bapoug
Enpou edadouc. Baoiletal otn ANYPn edadikwy SelydTwy KoL 0ToV MPocSLopLopo
™G uypNG Kat Enpng nalag. H uypn pala mpoodlopiletal Luyilovtag kabe edadiko
Selypa omwg auto Bpioketal kot tn otyun g SetypatoAnyiog evw n Enpn pala
Bploketal pe TUyon agpou mponyoupeva to delypa EnpavBel oe 105°C yia 24 £€wg
48 WPEG AVOAOYWE E TNV UYPACLOKI) KOTAOTAON Tou Selypatoc.

H edadkn vypacia katd Bapog BplokeTal amo tn oxeon:

m="2""4 L 100 (3. 6)
md

Omou

m= edadikr vypaoia katd pala (% D. w. )
mw = uypr| pdda (gr)

md = §npn puado (gr)
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MoAAEG dopEg elval amapaitnto n edadikr vypacia va ekdppaletal cov povada
oykou. O umoAoylopog tng edadikng vypaoiag kat’ Oyko, amaltel Tn yvwon tng
ebadkng vypaciag katd Bapog Kat TG GALVOUEVIKAG TIUKVOTNTAG Tou £dddouc.
Alvetal amo tn oxéon:

d
0=m= (3.7)
yYw

Ornou
0= edaodkn vypaocia kat’ oyko (cm? H20/cm? edddouc)
m= edadkn vypacia katd Bapog (% D. w.)
YW = TTUKVOTNTO TOU VEPOU (gr/cm3)
yd= patvopevikr mukvotnta tou edddouc (gr/cm?3)

H ebadkn vypacia kat’ oyko, unopet va BewpnBel cav to ooduvauo VLY og vepou
otn povada Baboug tou eddadoug kat givat to UPog mou Ba kataAdpBave n dla
ToooTNTA VEPOU av Bplokovtav o€ pa oplovtia kat adlamepaotn entpavela.

H ékdpaon ¢ edadiknc vypaciag KAt OykKo TMAEOVEKTEL, amo Guaolkng amoPng, os
ouyKplon HE tnVv Kot Bapog edadikr vypacia emeldn Aappavetal urt ogn TIg
HETAPBOAEC TNG PALVOUEVIKAG TUKVOTNTOG Tou £dadoug mou ocuppaivouv oOtav
HeTaBaAAeTal n vypaoia.

2. AMoL péBodol mpoadloplopol g edadiknc vypaaoiac:

e M£Bo6oL mou Bacilovtal otn PETPNON TNG NAEKTPLKAG avTioTtaong tou edagdouc.
® XnuweG ueBodol (chemical methods).

* M£Bobo¢ vetpoviwv (methods neutron).

* MéBobog anodoBeong aktvwy y (Y — attenuation).

e Zuyo¢ vypaoiog (scalewater).

3.9 H avakatavopun tng edadikig vypaociag

Otav n mapoxi vepou, ue Bpoxn R Aapdeucon, otnv emudpdavela tou edddoug
OTAMOTNOEL, OTAATAEL GUOLKA Kot n StiBnaon tou vepou dla pecou tng Kalag tou
€6adoug. H kivnon Opwg tou vepou peoa otn pala tou edadoug e otapatd aAAd
ouvexleTal yla HEYAAO XPOVIKO SLaoTnpa Tpog Ta KATw Kabwg to eSadiko vepo
OVOKQTAVELETAL KATA HUNKOC TNC E6APLKAG KATAVOUNG.

To emidpavelako edadlkd CTPpWA TIOU Elval KOPECUEVO LLE VEPO KATA TN SLApKELDL
™G 6nBnong, dev cuykpatel mia OAn TNV vypaocia kaBwg Eva HEPOG TOU VEPOU
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QIO AKPUVETAL UTIO TNV eMibpacn NG KALoNg SuvapLkol Tou VEPOU TIOU UTTAPXEL
ovapeca ¢’ autd kol ota Babutepa otpwpata tou £ddadoug. Av n edadikn
KATAvoUn €lval apxLlkd KopeoUEvn o€ OAo To BAaBog tng N n uneddadela otabun
TOU vepoU Bpioketal o€ Pikpo BaBog amd tnv emudpavela TOTE n kivnon Tou vepou,
HUETA TO oTapAtnua tng Sinbnong, ovopaletal eCWTEPLKN otpayylon (internal
drainage). Otav &gv umtapyel kaBoAou untedadela otabun rn Bploketal oe peyalo
BaBoc 1 otav éva povo éva AEMTO OTpwHA Tou emidpavelakol edddoug sival
KOPEOWEVO, N Kivnon Ttou vepol ovopdletal avakatavoun (redistribution) tou
ebadkol vepou. AMOTEAECUA TNG AVOKATAVOUNG Tou dadkol vepou gival n
avénon g vypaciag oe Stadoxikd BabBUTepa OTPWHATA KAL N AVTILOTOLXN HElWON
TNG UYPOCLAC TOU OPXLKA KOPESHEVOU £6adIKOU OTPWHATOG.

H omoudalotnta tng avoKATOVOWUNG Tou edadlkol vepol KATA MAKOG TNG
e6adKN G KaTaTopNG lvat TOAU onpavtikn KabBwg auth mpoodilopilel To mood tou
vepou mou Ba cuykpatnBei, oe dtadopa xpovikd dlactipata, oe Stadopa BAadn,
EMnNPealovtag Kat outoO TOV TPOTO TNV MOCOTNTA TOU VEPOU TIOU UMOpPEL va
napaAndOel o kaOe nepimtwon amo ta Gutd.

3.10 Zxéon vepou — ¢putol

To vepo kat’ apxnv anoteAel otolxeio TG SOUAG TV GUTWV KAl AVTLTPOCWTIEVEL
0€ TTOCOOTO ToU Kupaivetal amo 60% péxpt 95% tou Bdapoug toug. To 96% e
99,5% tn¢ Enpac ovciag Tou putoL anoteAeital amo CO2 kat H20.

Ta ¢puta pe tnv dlamvor) toucg anofdaiiouv to 99,8% tou TPOCAAUBOAVOUEVOU
vepoU amo TiG pileg kat povo 1o 0,2% xpnoLLoToLoUV yLa Tn Snoupyia Twy LOTWV.
To vepo eival to péco dla Tou omoiou StaAvovtal T AVOPYyovVa CUCTOTIKA TOU
ebadoug kal petadepovral anod TG pileg ota GUAAA yLa TN epaLTépw Slepyaoia
™G BpePng Twv putwv.

H nipooAnyn Tou vepou yivetal amo ta pulika tpLxidia tou putou. H duvapn (taon)
HE TNV omoia mpooAapPavetal To €8adpikd vepo amo Ta pLlka Ttpyidla pLag
KaAALEpyeLlag dalveTal oto mivaka 3. 6.

Nivakag 3. 6: H tdon pe tnv onoia mpooAappdvetal 1o €5adikd vepod amnod ta
pLlka TpLXidLa o kABe KaAALEpYELQL.
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Eidog puTtou

ATUOCQQIPEG

Xelgepiva oirnpd

Oepivd oitnpd

Bpila
Bpwun

ApaBboitog

MmiZéNia
Mndikn

ZaxapoteutAa

TPIPUAAI

25,5-34,5
23,6 -32,0
29,6-34,5
17,7-23,4
255-29,5
21,5-29,5
27,0
14,0
11,0

MNa tov umoloywopd tou Slabéouou vepol evog e6adoug mpog 0deAog TNG
KaAALEpyelag eival amapaitntn n yvwon tou Baboug tng edadikng lwvng, mou

edodlalel kuplwg Ta ¢utd pe vepo. H kupla pala tou pLlkoU CUCTAUATOG TWV

dUTWV avamTUooETAL KUPLWG OTLG AVWTEPEG TIPOG TNV emipavela tou eddadoug
ebadikéc otpwoels. Twég Paboug evepyol pllooTpwpatog Yyl SLadopeg
KaAALEpYELEG o cm daivovtal oto mivaka 3. 7.

Nivakag 3. 7: Tywég BabBoug evepyol pllootpwpatog yia Slddopeg KAANEPYELEG OF

cm.

Aykivapec  30-50

AyyouUpia 30-50
AptreAog 60-80
Apapoéoitog 40-60
Apayida 30-50
ZTapayyi 50-70
BauBaxi 60-80
Marareg 40-60
Karrvog 50-70

Kapéra

Kpeputdia  20-40

Adxava 30-50
NEIPWVEG 40-50
Avapi 30-50
MapouUAia 20-30
Mndikn 60-80

MmiéAia 40-60
Omwpogdépa 50-70

40-60

Memovoedn
ZayxaporeutAa
ZITnpa

20yia

20pyo
ZTTaVAKI
Toudra
®aodhia

®pdouAa

50-70
50-70
30-50
30-50
40-60
20-30
30-50
30-50
20-30

H éA\euwn tou vepou oto £6adog aAld KalL n eEpLooeLa aUTOU £XeL SUCUEVN eMiSpaon

otnVv avamntuén kot anodoon tTwv dutwv. Ekelvo mou anacyoAel TOUG EMLOTAUOVEC OTLG
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apdeloelg eival péxpt mo onpelo n e€avtAnon ¢ Stabéouncg vypaoiog emnpealst
TNV OVATTTUEN TWV KOAALEPYELWV.

Katd tn Bewpia twv Richards kat Wandleich n avdmtuén twv ¢utwv pelwvetal
TIPOOSEUTIKA KoL TTAUEL TEAEIWG OTAV PTACEL OTO ONUELO HOVIUNG MAPAVONG OTIWC
dalivetal oto oxnua 3. 9.

100
3
b=
53
3
o
wr
=
=
L el
>
< 0 v ’ "
0 25 50 75 100

E§GviAnon mg dabioiung vypaciag %.

Ixnua 3. 7: Bswpia twv Richards kat Wandleich

Kata tn Bswplia tng edadiknc Tdong n avamtuén twv putwv £ival cuvaptnon g
taong tng edadikng vypaociag onmwe paivetal oto oxnua 3. 10.

Qctwpia TG edagiknig Tdong
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$aviAnon mg SiaBéopng vypaciag %

Ixnua 3. 8: Oswpla tnG edadikng TAoNG.



4

MEOOAOI MPOzAIOPIZMOY TQN
XAPAKTHPIZTIKQON KAMIMYAQN EAADIKHZ
YIPAZIAZ

4.1

O MPOOSLOPLOOG TWV XAPOAKTNPLOTIKWY KOUMTUAWY €6adLKNG Uypaciag Unmopel va
yivel elte oto epyaotnplo, eite oTov aypo.

Epyaotnplokég HEO0SOL TPOGSLOPLONOU XAPAKTNPLOTLKWY
KaprnuAwyv edadikig vypaoiag.

4.1.1 H péBobdog Haines

H uéBodog Haines xpnotwomnot)Onke yia mpwtn ¢opd to 1930. AnoteAeital and
€va xwvi Bucher mou £xeL oto KATW PEPOC TOU éva mopwdeg Stadpayua, ival
ouvOedeEVo HE €va AOOTLXEVIO CWARVO Kol KOTOANYeL o€ pla mpoxoida. To
oUOTNUA AUTO TIANPWVETAL UE eEAEPLOUEVO ATIOOTAYUEVO VeEPO. To delypa tou
ebadoug pnopel va eivat Statapayuevo N adlatdpaxto kot Tonobeteital mAvw
oto Stddpaypa kol n avénon N n peiwon tng edpappolopevng mieong mpokaAel tnv
amopakpuvon n anoppodnon vepou amod to £6adog. H ooppomia petagy tng
ouykpatoUHevVNC edadikr ¢ uypaaciag Kal TG ApvNTLKAG MLECNC TTOU EPAPUOCTNKE
Slamiotwvetal and tnv otabepdtnTa Tou pnviokou otnv mpoxoida. To péyebog
NG APVNTLKAG Tiieong mou pmopel va epappootel oto Stddpaypa, eEaptatal and
10 pEyeBOC TWV MOpwWV Tou BewpPNTIKA TO cUCTNUA UMOPEL va eTUTPEPEL TNV
edappoyn NG ApvNTIKAG TEoNG LEXPL LLag aToodalpag. Ztnv mpaén
TiepLOPLleTaL O OPVNTIKEG TILECELG amo pundev éwg 0,85 atm. Xpnoluomnoleitat yla
OETIKEG KOl YLOL OPVNTLKEG TILECELG KOl OTOV AVAPEPOUOOTE OE APVNTLKEG TILECELC
elval n ieon pkpdtepn amo 1 atm.

H ntieon tou vepou oto dtadpayua Sivetal and Tnv oxeon:

P=gph
Omnou P = niieon oe Nt
g = grmutayuvon t¢ Baputntag m/sec?

h = 0Yog (doptio ieong) oe m
p = ukvotnta vypou os kg/m?3
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a. Xwvi Buchner

B. Npoyoida

V. Aootyéviog owinva
6. Npa yia peiwon ar
. Asiypa e6ddoug

<
=f
E

y i
iz
E
E

|

Ixnua 4. 1: ZuokeunHaines

4.1.2 H péBobdog otAng oe woopporia pe otabepn otadun

Av Lo KOpeEOUEVN TIOPWOEG OTAAN ATIOCTPAYYLOTEL EVW TO KATW AKPO TNG €lval
BuBlopévo oe otabepny pala USATOC, TOTE PECA OTNV KOTAOTACN LOOPPOTILOG
Stapopdwvetal péca O Ml OTAAN Ula KOTovoun uypaoiag. Koatdotaon
Loopporiag elval n pn por UdATOG KATA UAKOC TNG OTHANG TOCO TPOG TNV EAeVUBepN
otadun tou LSATOG, 00O KAl MPOG TNV TAvw emudpavela tng. Ma amoduyn n
TOUAGXLOTOV HElwan TNG PONG TTPOG TO TTAVW AKPO TNG OTAANG N MAVW EMLPAVELD
KQAUTITETAL KATA TETOLO TPOTIO WOTE va dlatnpeital n enkowwvia tg He Tov
OTHOODALPLKO aEpal.

ol
»

M <o)

{H?

IxAMa 4. 2: IXNUOTIKA TIOPACTACN OTHANG UE IKPA TOoIHETpa
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4.1.3 H péBodog otAng pe dtadpaypa rieong

Otav og po otnAn mopwdouc UALKOU Tou BplokeTal KATtw amnod otabepr pon (auto
eaodaliletal pe TNV datrpnon pag otabepr¢ TaxuTNTOCS PO G VEPOU OTO TIAVW
AKpPO TNG) Ko arootpayyiletal pe otabepn otabun vepou mou BpilokeTol 0To KATW
AKPO TNG, £TOL oxnUatiletal P {wvn OV TOCO N TIEPLEKTLKOTNTA TNG OE VEPO OCO
KOl n T tou ¢optiov mieong H eival otabepéc. H udpauAiky aywyluotnta
Slvetal amnod tn oxéon:

q=K

g = n otaBepn moooTNTA PONG VEPOU TIOU SlaTnpELTtaLl 0TO TAVW AKPO TNG OTHANG.

ITnV oUOoKeUN auTh To TopwdeC UALKO OTO KATW AKPO TNG oTNANG Bploketal oe
enadn pe mopwdeg Stadpaypo 0To OO0 UMoPoUV va EPaPUOCTOUV OPVNTLKES
néoels. Etol eival duvatov va edpapuootel poptio mieong H, mou emikpatel oto
MAVW OKPO TNG OTAANG, HE amotéAecpa OAOKAnpn n otnAn va  eival
OTOOTPAYYIOMEVN O Katdotaon opolopopdiag, dnAadn va £xel autn tnv
TIEPLEKTIKOTNTA O€ VEPO KATW arod To (6o poprio.

H otrAn tomoBeteital og {uyo Kal £TOL N TIEPLEKTIKOTNTA O€ VEPO TNG OTAANG OTNV
Katdotaon opolopopdiag umopel va mpoodloplotel evw TO doptio H
TPoodLoplleTal YUE TACLUETPO TOMOOETNUEVA KATA PAKOG TNE 0TNANG. H petaBoAn
NG MooOTNTAC g EMITPETEL TNV ANYP N SladOpwV KATACTACEWY OpoLOpopdLOG TTOU
n KaBepia toug xapaktnpiletat ano diadopo 6, H kat K. EtoL mpoodlopiletal toco
N XOPOKTNPLOTIKN KAUTTUAN Uypaciog 600 KoL n oXEon HETAEY TIEPLEKTIKOTNTAG OF
VEPO KL TNG UOPAUALKAG aywyluotnTag K.

b 4
;i‘
H N a. Zuyapid
| B. Mopwdeg diagpayua
3 y. Taoiperpo
[c 8. ZuoTnua oTaBeprg Tapoxns
bt €. Z1HAn Guuou
A L "E \‘

IxAna 4. 3: Ixnuatikn mapdotacn otiAng pe dtadpaypa nieong
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414 ME£BO0b0G OXETIKNG vypaciag

To Seilypa tou edadouc Tomobeteital oe £va aePOOTEYEC SOXELO TIOU TEPLEXEL Eval
Stdhupa cuvRBwg Belkol 0§Ewg, xAwpLlouxou vatpiou mou Slatnpel To XwWpPo otnv
embupunt uypaoia. Adnvetal to delypa péca wote va €pPel oe Katdotoon
loopportiag. Meta to OSeiypa Quyiletal, Enpaivetat kat emnavaluyiletal. Etol
npoodloplletal N oxéon UETALL TN MEPLEKTIKOTNTAG Tou £dAdoug o vepd Kal TNG
OXETIKNC vypaoiac. H otnAn tomoBeteital oe £€va {uyo OMOU £TOL UMOPOUUE Vol
TIPOOSIOPIOOVUUE TNV TIEPLEKTIKOTNTO OE VEPO TNG OTAANG OF KATAOTAON
opolopopdiag. Katd Hikog tTng oTAANG UTIAPXOUV TA TACLUETPA OToU Tipoodlopilouv
10 dpoptio H.

4.1.5 MEBobog Tou onpeiov téng tou Ldatog tou edadoug

Ye Selypoata edadouc tomoBetouvtal cwAnveg lEong, mpootiBevtal dladopeg
moootnTeg LSATOC Kol adrnvovtal HEXPL va eMAVEADEL opolopopda N KATAVOUN
vypaociag. Metd ol cwAriveg tomoBetouvtal oe PUKTIKO Melypa evw oe KAOe
owAnva Bubiletat otn pdala tou edadoug to Bepuopetpo Beckman.

Me tnv évapén g mAéng mapatnpeitat avodo tng Oeppokpaciag. H teAkn
Bepuokpaocia mou mapatnpeitat divel to onueio mAEnG. H Stadopd peTaty tng
opXIKNG Bepuokpaciag and tnv teAk Bepuokpaocia Bploketal otnv moootnTa
VEPOU TIOU UETPAME OE TTAYO, TNV TAEN.

4.1.6 MéEBobog nieotikou diokou — Zuokeun Richards

Me tnv ouokeun Richards pmopoUpe va KATAOKEUACOUUE KOUTTUAEG £8adLKAG
vypaciog peE omotédeopa Tou Taipvoupe amd TtV Aoknon Tileong o€
Slatapaypéva eite adlatapayta Selypata.

4.2 Mé£BoboL MTPOGSLOPLONOU XAPAKTNPLOTLKWY KOUTTUAWVY
edadikig vypaoiag otov aypo

Ao tig nebodoug kal ta Opyava tpoodloplopol dadikng vypaciog mou uTApPXoUV
Ba avamntuxBolv MAPAKATW EKEIVEG TTIOU N XPNOLUOTNTA Toug amodeixbnke amo tnv

HOKpOXpovn ebapuoyn Toug.

36



4.2.1 Tooiperpa

AroteAeltal amnod éva KUTTEAO KOTOLOKEUQOUEVO OO TIOPWOEC KEPAULKO UALKO, Ao
€va HavOopEeTpo Kat éva Stadavy cwAnva. OAo auto to cUOTNUO TANPWVETAL E
QTLOVIOMEVO VEPO Kol KataBdAAetal mpoomdbela amopdkpuvong ¢ducaAidbwv
Q€PA KL OTNV CUVEXELD avoilyou e omf oto £€6adog Kat to Tornobetole. MNa TNV
KOVOVLKN) AELTOUPYLOl TOU OpYyAVOU TIPEMEL VA EXOUUE KOAN emadn HETAEU NG
empavelag tou nopwdecg doxelou kat tou edadoug mou mepBANEL TO Opyavo.
To TacipeTpo PETPAEL TNV HUINON TS e6adIKAG Lypaciag Kal 0 TTPOGSLOPLOUOG
TNG TEPLEKTIKOTNTAC TOU £6Ad0oUG 0 veEPO o€ SLAPOPEC TUUEG HUTNONG ETUTPETEL
TOoV KOBOPLOPO TNG XOPOKTNPLOTIKAG KAUTTUANG Tou €dddoug. Ta opla mEcEwWY
TIOU XPNOLUOTIoloUVTOL OTa TaolipeTpa elval amo undév éwg pia atpoodatpa.

4.2.2 Nopwdn cwpata

Av £va mopwdeg cwa, Tou anoppoda To vepo, tonobetnBel péoa otn pala tou
e8adoug telvel va mpooAaBeL i va amodwoel VEpO HEXPLG OTOU N Lypacia Tou va
€NOeL o€ Loopporia pe tnv edadikr vypacia. TNV KATACTAON AUTH TOU CWHATOG
elval ion pe tnv mieon g edadikig vypaciag.

To mopwdn CWHOTO TTOU XPNOLUOTIOLOUVTOL CAUEPA Elval amo dtadopa UAKA
onwg Vdaopa vallov, valoBappaka kat yugo. Ot cuvnBEatepol gival n xprnon
YUY LVWV CWHATWV.

4.2.3 M£00d0¢ vetpoviwv

H néBobdog auth Paoiletal otnv pelwon NG TaxUTNTAG TWV VETPOVIWV TIOU
T(POKAAE(TAL OO TLG CUYKPOUCELG TOUG LE TIUPHVEG UOPOoYOVoU Ttou adBovouv oto
£€6adoc. H cuokeun meplhapBAavel tnyr VETPOVIWY TTOU OMOTEAELTOL OO HElypa
MoAwviou-BnpuAiiou r) Padiou-BnpuAAiou i Apepikiou-BnpuAAiou.

OL upnveg Tou BnpuAAiou amoouvtiBetal amnod 1o BouPapSlopd pe ta tepayidia
¢ padlevepyols ouciag Kal Eva nAeKTpovio eAeuBepwvetal amo kabe mupnva
BnpuMAiovu.

H ocuokeuny cuvobevetal amd KOUMUAN CUCXETIONG METOEU Tou aplBuol Twv
TIAALWVY KOL TIEPLEKTLKOTNTAC TOU £6Ad0oUC o veEPO KATA OYKo. H cuokeurn Ba
TIPETIEL VAL XPNOLUOTIOLELTAL TIAVTA UE CUOKEUN.

H xpnowomoinon tng CUOKEUNG TwWV VETPOViwV o€ cUVOUOOUO UE Ta TaoiHETpA
ETUTPETEL TOV KAOOPLOUO TWV XOPAKTNPLOTIKWY KAUTTUAWY UYPOoLaG KoL amoTeAEL
€VOL ATMOTEAECHATIKO LECO YLO TIOPOAKOAOUONGON TWV KATAOTAOEWY LOOPPOTILAG KOl
NG Kivnong tou edadikou vepou.
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5 KATAZKEYH KAMMNYAQN EAADIKHZ YTPAZIAZ
ME THN 2Y2KEYH PRESSURE MEMBRANE
APPARATUS TOY OIKOY EIJKELKAMP

5.1 Zuokeun Pressure membrane apparatus

H ouokeun mou XpnolUomoLlnNOnKe o AuTO TO Telpapa elval n cuokeun tpamnelag
niieoncg 0803 pressure membrane apparatus tou oikou Eijkelkamp mou Bploketal oto
epyaotnplo Tlewpylkig YOpauAwkng Ttou TuAuatog lewmoviag. Mrmopel va
xpnouomnotnBel yla Tov mpoodLloplopo Twv THwV pF petady 2,7 wg kot 4.2, dnAadn
0,5 bar wg 15,8 bar.

Ewodva 5. 1: Zuokeur) 0803 Pressure membrane apparatus Tou epyaotnpiou
Fewpyknc YOpauALKAG

To QMOTEAECUOTO TWV UETPNOEWV TIOU AOpBAvVOVTaL PE QUTO TO OPyavo tival
ONUEell OTIC KOUMUAEG OTPAYYLONG TWV OXETIKWY SEYHATWY Kal adopd TNV Aoknon
TIEONC YLOL TNV ATTOUAKPUVEON TOU VEPOU amo ta deiypata.

OL QOKOUUEVEG TILECELG €lval XOPAKTNPLOTIKEG Yyl KABe emimedo mepleXxOpEVNG
ebadkng vypaociag. H kapmuAn Stafpoxng, amno tnv dAAn mAeupd, poodlopileTal pe
NV aUéNon TNG TEPLEKTLKOTNTOG O VEPO, TwV SelypATwy. Auth N KaurmuAn Sev sival
bl pe TNV KAUTUAN oOtpayylong, €meldn n TEPLEKTIKOTNTO O VEPO Ogv
OVTATOKpPIVETAL oTypaia ot MeTafoAEc Tieonc AOyw Tou alvopévou TNG
votépnong (Hysteresis). OL XOPOAKTNPLOTIKEG KAUMUAEG uypaciag umopouv va
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oxeblaotolV pe BAoH TA AMOTEAECUATO TWV LETPIOEWV TTOU AapBavovtal He auTo To
opyavo.

Mo Tov TPOCdLoPLONO TwV KAUMUAwv pF xpnowlomotwouvtal ocuvhBwg un
Statapaypéva Selypata eddadoug, AOyw TNG ONUAVIIKAG ETULPPONG TNG KATAVOUNAG
HEYEDOUC TWV TOPWV Kal SO Tou e6Adouc oTnV CUYKPATNON Tou edadikol vepol.
Qotooo, yla delypata pikpoL Uoug, otnv neptoxn pF 3.0 — 4.2 (looSuvapn Pe TIECELG
1.0 - 15.5 bar) 1o vepod tou £6adoug cuyKpaTeiTaL KUPLWG O TTOAU ULKPOUG TTOPOUC,
ETIOUEVWG N CUYKPATNON TOU VEPOU 0To £6adog emnpealetal KUpiwg amo Tnv udn Tou
ebadoug. Apa pmopoUlUe va xpnolpomnotjooupe dlatapayueva delypata edddoug
OTNV CUYKEKPLEVN CUOKELN UE XPron Twv SakTtuAiwv upoug 1 cm.

H Baon t¢ ouokeung dEpel akpodUoLo ekporc uypoU. Katd tnv edpappoyn nieong
OTNV OUOKEUN TOU yivetal amo bk €icodo, To vepd twv deypatwyv 6adoug
cuoowpEeVETAL TNV TAAKA Kal akoAouBel Tnv mopeia npog tnv BaABida, émelta oto
akpodUoLo Tou eival cuvdedepevo kal TEAKA n €aywyn TNG vypaciag oe popdn
vepou o€ doxelo.

Ta Selypata kopeopévou edadouc tomoBeTolvTal o £LSIKN NUUTEPATH LEUBPAVN
oeAodAV LE UKPOOKOTILKOUC TTOPOUG. AUTH N HeUBpavn emutpémel Tn SLEAsUON TOU
vepoU armo to delypa, aAla Statnpel Tnv mieon Tou agpa mou ePpapUoleTal OTNV AVW
ermudavela tng LepPBpavng.

To Kupilwg cwia TNG CUCKEUNG odpayileTal AEPOOTEYWS HE TNV TTAAKA TNG BAong,
neplotpedpovrtag ™ Aapn tne Bidag (Ixnua 5.2). Epapuoletal mieon oto Opyavo
XPNOLUOTIOLWVTAC TOV OEPOCUUTILEDTH. OL €AKTIKEG SUVAMELC TIOU OOKOUV Ta
owpatidla tou £dadoug oto edadkd vepd Sev umepPaivouv tn Suvapn NG
OOKOUMEVNG TILEONG KOL EMOPEVWE TO VEPO QATIOUOKPUVETAL HECW TNG NMUUTEPATAG
HepBpAvng.

Otav anmopakpuvOel Toon moooTNTA VEPOU WOTE va eMITeUXOel Loopportia, SnAadn
bev mapatnpeital €€06o¢ emumAéov moooTNTAG veEpPOU, ta delypata adaipouvral,
Cuyilovtal kot adol &npabolv oe ¢oupvo pe Beppokpacia 105°C yia 24 wpeg
Quyilovtal Eava yla va mpoodloplotel n katd Bapog edadikn vypaoia.

39



Ewkova 5.2 Juokeun Pressure Membrane Apparatus pe aplOunuéva eaptripata.

Tpanela ieong
AEPOCUUTILEOTNG
OiAtpo agpa
ZwAnvag uPnAng nieong
‘E€060¢ — Maotog cwAnva uPnAng mieong
PuBuiotnic nicong/BaABida peiwong
Mavouetpo
‘E€060¢ - MaoTOC HavOUETPOU
ZwAARvag EKPONG

. ZwARvag anootpayyLong

. Bavakt

. NaBn

. Bida

. Mavopetpo

. ZWUO opyavou

W 0 N o AWy

—_ A A A
Ol A W NN - O
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5.2 IuvapuoAoynon thG CUOKEUNG

H cuokeun tpdnelag nieong mou anelkovietat oto IxNua 5.1, cuvappoioyndnke kat
TIPOETOLUAOTNKE YLa XPoN, akoAouBwvtag Ta mapakATw Brpota:

1. H ocuokeun BLdwOnke oe €va otaBepo TPAMELL, XPNOLUOTIOLWVTAC Ta 4 UMOUAOVLIA
TIOU TtapEXOoVTaL LE TN cuokeun. (Ew. 5.3)

2. TonoBetBnke to diATpo aépa 60 TO SUVATOV TILO KOVTA OTN CUOKEUN.

3. Zuvb€BnKe 0 aEPOCUUTILEDTNC e TO dIATpO a€pa, Kol TOMoBeTHBNKE 0 CWANVAG
vPnARg mieong oto pubuoth mieong tou cupreoth (Ewk. 5.4). To dAAo AGkpo TOU
owWANVa OTEPEWONKE LE TIOPOLOLO TPOTIO HE TO OTOULO 0To dIATpo aépal.

4. Xpnowuonowwvtag évav aAo cwAnva uPnAig nieong cuvdédnke to didtpo agpa
oTNV €l0aywyn TnG cuokeung (Ewk. 5.5).

5. Mg évav tpito cwAnva uPnAng nicong cuvd€OnKe n mAvw MAAKA TNG CUOKEUNG OTO
HOVOUETPO.

6. TormoBetOnKke 0 MAAOTIKOG CWANVOG OTPAYYLONG OTO KATW HEPOG TNG TAAKAG
Bdong.

n

Ewova 5.3: Aopalion ue Ewova 5.4: Suvbeouodoyia cwAnva

UImouAovia agpa vYPnAncg mieoncg

Ewkova 5.5: Qidtpo aépa
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To VEPO QMOMAKPUVETAL OO TNV MAAKA TIEONG HECW
NG TPUTACG OTO KEVTPO TNG. AUt n TPUTA KOAUTITETOL
HE HLO UKPA OTPOYYUAN MAAGKQ, UE HLa EYKAPOLA TOUNA
otnv Katw mAgupad (Ek. 5.6). To vepd mou pEeL pEoa amo
Vv tpuMa Oa amopakpuvBel péow Tou owAnva ot
karotlo doxeio (Eik. 5.7).

Eniong, unopet va cuvoeBel kal SeUTEPN CUOKEUN HECW
™¢ Bavag (11).

Ewova 5.6  [MAaka
OTAUPOELOOUC OXNUATOC

Ewkova 5.7: lNiow mAsupd tn¢ Ewkova 5.8 Etowuo yia xprion
mAakacg Baong

5.3 AswypatoAndia

Mo TG aVAyKEeG TOU MelpApATog eywve n AnYn €€L Selypdtwy e6adoug otnv amo Tig
EUPUTEPEG TIEPLOXEG TNG Opetvig HAelag .

Ta delypoata €6ddoug pe TG ovouaoieg ZevioUkl, Tpapouvidva kot Poumakid
ANdOnkav and tnv neploxn Mpaika HAelag kat To €86adog pe tnv ovopaocia KaluBakt
ANdOnke amo tnv neploxn tng AslBaptiag. Ta Selypata e6adpoug e TIC OVOUOOLES
Ikapuoutoog kat BapBaocatva AndOnkav and t BapBdcailva avtiotolya.

Ta PBabn OSewypoatoAnPuwv mpoékuPav amd T ouvAdbn TPOAKTIKA avVIOTOLWV
SewypatoAnPuwv kat amd to Pabn plooTPWUATOC TWV  KAAALEPYELWV TIOU
aoxoloupaote epeuvnTikad, SnAadn n AnPn delypartog €ywve petafy 20 kat 30 cm.
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37°3519.2'N 21°4011.3°E

37°33156.7°N 21°42'01.2°E

Ewkova 5.9: O1 tomodeoieg Twv meploywv SetyuatoAnpiag, ZEVToUKL Kot
Tpauouvtava avtiotolya.

37°3412.1°N 21°41'52.0°E

Ewkova 5.10: Ot tonoUeoicc twv nmeploywv SetyuatoAniag, Pourtakid kot

ZKapuoutoog avtiotoya

43



37°39'58.1*N 21°30'49.3"E

37°47'41 .8"N 21°26'10.8"E

Ewova 5.11: Ot torroBeoiec twv neploywv SetyuaroAniog, KaAvBakt ko
BapBaoatva avtiotolyo

5.4 T[poetolpaocia SEypdtwy

AdoU ocuMAéxBnkav €€l Sladopetika delypata edadoug amd €€l SladopeTikolg
aypolC, TIPOKELUEVOU va  yivel n PeA€tn, oakoAouBnBnke aepofnipavon,
Kovioptomoinon pe youdi kat kookiviopa tou e6a¢poug e To KOOKLVO TwV 2 mm.

Apxika adalpédnkav ta OSelypato amod TG TAACTIKEG CUOKEuOoieg OmMou ATav
amoBnkevpéva Kal tornoBeTnOnKkav og KATAAANAOUG TEPLEKTEC YA OlEPOENPAVOTN. ITNV
OUVEXELQ, yla va emitayuvOel n dtadikacia Enpavonc ta delypata tonobetnOnKav os
doupvolnpavong otoug 37 °C, uéxpL va amopakpuvOel n meploosla vepou. Kata tnv
Sldpkela autng tng Stadikaoiag, avakateldnkav Kot BpuppatioTtnkav to peyaia
cuvocowpatwpato £5ddoug MpokeLUEVOU va emiteuxBOel opolopopdn Enpavon tou
Selyparoc.
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Ewkova 5.15: Ta apyika Soxeia mou apednkav yia agpoénpavon

Ewkova 5.16: Ta apyikd Soxeia UE TO WU TEUOXLOUEVO

[ewe st 30¢]
Temr PU: 3rC

Ewkova 5.17: Elocaywyn twv Selyudtwy oto nuptavtrpto otouc 37° C.
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Ewkova 5.18: Kovioptomoinon twv Selyuatwy

Meta tnv &npavon é€ywve efaywyn twv Selypdtwv amd 1o $olpvo npavong,
tonoBetnOnkav €évo-éva o TmopoeAdvivo youdl Tou epyaoctnpiou Kot
Kovioptorollonkav.

MeTa TNV Kovioptomoinaon, To kABe Selypa MepACTNKE ATIO KOOKLVO HE SLAUETPO OTNG
2mm. Metd tov Slaxwplopod tou e6adoug pe PEYEDOG KOKKWVY €W Kal 2 mm, T
Selypata tomoBetnOnkav oe elblkéG cakoUAEC. H kdBe cakoUAa elxe mMAvw TG
YPOUUEVO TO OVOUQ TOU KABE XWUATOG.
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Ewkova 5.19: Kovioptomoinuéva ta 6 Seiyuara e6a@pouUS LUE TIG OVOUNOIEC ZEVTOUKL,

Tpauouvtava, Pourtakia, Zkapuoutoog, KaAuBakt kat BapBaoatva.

5.5 Nepapatiki Stadikaocia

5.5.1 MNpostoacia TG CUOKEVNAG yLa Xpron

H mnpoetolpaciac tnG OUOKEUAG yla TNV TPAYUATONOLNON TOU TELPAUOTOC
MeEPANaUPBAVEL TA TOPAKATW BripaTa:

1. Kénnkav Vo koppdtia and to €8ko vallov UdaoUa, APKETA HEYAAO WOTE va
kKaAUeL to SaktuAlo (O-ring) oto mepiPAnua. Eav mAuBel peta tn xprion, to Loaoua
umnopel va emavaypnotponotnBel. To Udaopa PIATPOU IPEMEL VAL TTAPAUEVEL EVIOG TOU
SdaktuAiou.

2. Komnkav 6vo koppdtia pUAoU TMAAOTIKAG HeEUPpavng (oghodadv) 2 wg 3 cm
HEYAAUTEPO a6 TNV MAAKa Baong. Auti n HeUPBpavn Sev umopel va xpnotlpomnotnBet
Eava peta anod kabe xpnon.

3.'Eywve KOpEOUOC TOU 0EAOAV LLE ATILOVIOUEVO VEPO YLa Slaotnpa anod 1 £wg 3 wpeg
KOl KOPEOUOC TwV SU0 Koppatiwy udaopatog(Ewk. 5.21).

4. 3tn ouvéxela koBapiotnke n mAdka Bdaong pe aAkooAn (50%) (ewdikd omou o
SdaktUAlog oteyavomoinong Ba €pbesl oe emadn He TNV MAAKa PBdacng) ywa va
Slaodaliotel n agpooteyng odppayion (Ewk. 5.23).

5.’ Enetta tonoBetOnkav ta upacuata (To éva mavw oto &AAo) otn mAdKa TnG BAong.
6. Miéotnkav ta dVo upaopata kot ta Suo puANa oelodav pall wote va adatpebel
o aépag (Ew. 5.24 kat 5.26). Awadopetika umopel va AdBoupe AavOoopéveg
UETPNOELG.

7. 2tnv Ewova 5.27 mapouotaletal To TeEALKO amotéAeopa TnG Stadkaoiag.

H ovwtépw Swadikacia emavolapBavetalr kabe ¢opd mou BOéAoups va
XPNOLLOTIOL| 00U E VEQ SElyaTa OTN CUOKEUN).
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FERERL IR RN

Ewkova 5.20: YrtoAoyLouog uéyedog Ewkova 5.21: AtaBpoyn ueuBpavwv
™N¢ mAdkac KOl UQOOUATWVY LE ATTLOVIOUEVO VEPO

Ewkova 5.22: H mAdaka Baong tou Ewkova 5.23: Kadapilouue tnv mAdko
UNXavnuaToc Baonc pe aAkooAn

EyyREus T
soils -

e <A ‘ T )
R - - a ' -
w—3 B3 |

.

;\] AN NN
R

N
L

Ewkova 5.24: Ta 2 pUAa upacuaTo¢ TOMOYETOUVTAL KL AQaipoUVTaL Ol PUOAAISEC
agpa.
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Ewova 5.25: TortoGstnueva ta pUAAa Ewkova 5.26: Ta 2 pUAA\a oehodav

UPaouaTog navw oty Baon tou tonoJeTouvTal TTAVW OTNV TAGKY KAl
UNXOVAUATOC UETA TNV aQaipedn aalpouvtal ol PUOaALSeC agpa
TUXOV puoaAibwv agpa.

Ewkova 5.27 TeAiko amotéAsoua

5.5.2 Kopeopog Setypdtwv

Ta Selypata tonoBetnOnKkav os Sokipla, péoa os KataAAnAo Soxeio pe vepod yla 5
NUEPEG WOTE va KopeoBoUV Kot Uotepa TomoBetnOnkav oe petaAAika doxeia, 6mou
HETPRONKE TO LYPO BAPOG TWV SELYUATWY Kal TOTMOBETHONKAV OTO TTUPLAVTHPLO OTOUG
105° Cyila 24 wpeg. MeTA 1o MEPAC TOU SLAOTHLATOC AUTOU LETPHOAUE TO ENpd BApog
OAwv Twv Selypatwyv tomobstwvtog ta €va-éva otn Juyapld Kol epocov elyope
TIPONYOUUEVWE UETPHOEL TO amoBapo amod kabe petaAAkd Soxeilo, 6mou Bplokotav
kKaBe delypa. Mo kabe delypa €ywvav dVo emavalnPelg, omote MpaypatonoOnke
KATAAANAN apibunon ota dokipia kat aviotoyNOnkav pe ta edadikd deiypata.
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Eniong, yla TIg avAaykeg Tou MEPAPATOG SnULloupynOnke mMAoTa KOPeoUOU yla KAOE
Oelypa mou eixe ouMeyel. H olotaon tng kABe mAoctag mMapouclaletal OTov
TIAPOKATW TIVOKOL.

Nivakag 5.1 : H cuoTaon yLa TI¢ MACTEG KOPECUOU

Ewkova 5.28: Kopeouévo Ewkova 5.29: Kopeouog twv 6 edapwv
£dapog otn 0 bar ywa 5 nuépeg

5.5.3 Aocknon nieong ota Seiypoto HECW CUCKEUNG

rvetaL mMPoeToLACio TNG CUOKEUNG, 0 EAEYX0G OAWV TWV UALKWY, KABWE Kot SOKLUN
NG ouokeung ota 10 bar. It cuvéxeLa EeKLVA N KAVOVLKN XPHON TOU IUNXAVH LOTOG.
XpNOLUOTIOLWVTAC TO pPUBULOTH TILEGN G TOU aEpOCUUTLEDTH puBuiloupe TV ieon mou
ETMOUUOUE VO EXOUE OTO LOVOUETPO TIOU Eival oUVOESEUEVO UE TNV AVW TTAGKQ TNG
OUOKEUNG. MNAvTta o puBULOTAG TTECNC TOU AEPOCUUTILEDTH) TIPETEL VAL EIvVaL TAVW OO
TNV QTALTOUEVN TILEDT) TTOU ETILOUUOUE OTO AVW LAVOUETPO.
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OL miéoelg mou Ba epapudlovrav oto meipapa Atav: 0.5 bar, 1 bar, 2, bar, 5 bar, 10
bar kat 15 bar. tov mopakatw mivaka mapouolalovtal oL TIHEC TIECN G OToV pUBULOTH
TOU QEPOCUUTILEDTH WOTE VL ETUTEVXOOUV OL ETLOUUNTEG TILEDELG.

Nivakag 5.2 Ol MECELG TTOU XPNOLLOTIONONKAV KOTA TO TEIPAMA KAl OL AVTIOTOLXES
TLUEG TOU PUBOULOTH) TOU OLEPOCUUTILEDTH)

0,5 bar 1 bar
1 bar 5 bar
2 bar 5 bar
5 bar 12 bar
10 bar 15 bar
15 bar 20 bar

H melpapoatiki Stadikaoia mep\appave Ta mopakatw Bripata:

1. 'Eywe katdAAnAn onuavon tTwv SaktuAiwv cuykpdtnong tou e6adoud. 1o
S1KO pag meipapa n ocnpaven Atav pe aplBuouc. Etol Aoutov ot daktuAlot
TIOU OUYKPATOUV To £8a¢d0g UE TIG OVOUAOLEC ZeVTOUKL, Tpapouvtava,
Pounakia, Zkappoutoog, KaluBakt kat BapBacailva avaypadnkav Le TOUG
aplBuoucg 1, 2, 3, 4, 5 kat 6 avtiotowya.

2. T kaBe Selypa éywvav tpelg emavaAnPelg, onote mpaypatonolionke
KATAAANAN apiBunon twv SaktuAiwy TG CUCKEUNG KoL avTlototynénkayv ot
SaktuAlol pe ta edadika deiypara.

3. KaBe mieon edapuootnke yia tpia Stadopetikd xpovika daotripata. To
mpwTo NTav 24 wpeg, To SeUteEPO NTAV 48 WPEC, TO TPLTO ATAV YLa 72 WPEG
KOl TO TETAPTO yLa 96 WPEG.

4. Eywve TtomoBEtnon tng TAOTAG KOPEOMOU  OToug  SakTuAioug
XpnoLpomoLwvTag eva KoutaAl (Ewk. 5.30).

5. Adou &ekivnoe n melpopatikny Stadikaocia, cupdwva e 6oa £xouv 1nén
avadepBel, n edappolopevn mieon eleyxotav yla to av xpelolotov
enavapuBuion pia f 6Vo dopég TNV NUEPQ.
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Ewkova 5.30 Aciyuara ebapouc

Adou aoknBnke n emBuuntn mieon péoa otnv cuokeun, n Stadopd mieong mou
SnuloupynOnke avapeoa 0Tn CUCKEUN Ko 0To MEPLBAAAOV, Eixe oav AmMOTEAECUA TNV
adaipeon ¢ avtiotolyng moodTNTAC VEPOU amo ta Selypota KAl TNV AmopdKpuvon
TOU QTtO TNV MAAKO LEGW TOU CWARVA OTPAYYLONG.

Metd tn mapodo tou kaboplopévou kaBe ¢dopd xpovou, Avolée O XELPOUOXAOC
El0AyWYNG Tou aépa Kol pndevioBnke n Tieon OTO €0WTEPLIKO TNG OCUOKEUNG. To
TIOOOOTO TNG uypaciag mou mapépelve ota Selypata, ATAV AVIUTPOOWITEUTIKO TNG
niieong mou aoknBnke kAbe dopa.

5.5.4 TMpoodloplopog edadikng vypaciog

Meta t Anén g Swadlkaciog doknong mieong, ta Seiypata tomobetolvtal o€
XAPTVOUG TIEPLEKTEG HE KATAAANAN onpavon. Ot daktuAlol adalpébnkav Le TETOLo
TPOTO XWPIG va uTtapEel anwAeLa TOoOTNTOG dElyUaTOC.

Ta Selypata fuyiotnkav oe {uyo akpilBeiag, kataypdadnke n pala Toug KoL OTNV
ouvéxela tomoBetOnkav oe doupvo Enpavong otoug 105° C yia 24 wpeg yLo Tov
TPOOSLOPLOUO TNG TEPLEXOUEVNC LYPOCLAG.

MeTd 1o Mépag Twv 24 wpwv, Ta Selypata adatpédnkav amno 1o poupvo Enpavong Kat
TomoBetnBnkav os Enpavtnpa pe gel mupttiov yia nepinouv 10 Aemtd péxpt va Adfouv
Bepuokpaocia Swpatiou. AUTO YIVETAL WOTE VA NV EMNPEACTOUV Ta SelypaTa amo tnv
vypaocio tou dwpatiou. Itn cuvexela {uyioBnkav Katl kataypadnke to Enpo Papog
TOUG.

H avwtépw Stadikaoia mpaypatonow|Bnke yia OAeg TIG SLapopeTIKEG TILECELS, SnAadn
0.5 bar, 1 bar, 2, bar, 5 bar, 10 bar kat 15 bar, kat adoU eixe oAokAnpwOel o
QIALTOUEVOC XPOVOC yla KABE pia mieon péoa 0TV CUOKEUN TIou Atay 24 wpeg, 48
WPEC, 72 WPEC Kal 96 WpEC.
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Ewkova 5.31: BaABida A kActotr) kat  Ewkova 5.32: Ta Seiyuata auéows UETA TNV
n BaABida B avoiyet apya eaywyn Touc amo tnv ouokeun

Ewkova 5.33: lMAdaka ywpic to mepiBAnua Ewkova 5.34: TorroGetnon delyuatwv
UE Ta Selyuata oto oupvo énpavanc otoug 105° C.

Ewkova 5.35: Znpavtipoag mptv Kot UETA TNV TOOGETNON TWV SELYUATWV.
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Ewkova 5. 36: Zuyion xaptivou okevoug uadli ue to Seiyua UETd TV
eéaywyn tou amno to nupavtrpLo.

5.5.5 MeBodoloyia npoodioplopou tnG edadKAg vypaoiog
Nappavoupe €va beiypa £6adoug, amod to omoio av adalpECOUE TO BApog Tou

TLEPLEKTN, EXEL:
1) Bapog itpwv tn §Rpavon, Ww=............ gr

2) Bapog petd t £fpavon yia 24 wpeg otoug 105° C, Wa= ... gr

Tote n katd Bapog edadikn vypacia (%) sivat:

Om = = =-N...(%) *100

Av 10 belypa edadoug ival adlatdpaKTo Kal YWvwotoU Oykou TOTE umoAoyiletal n
dawopevn nukvotnta edadoug (gr/cm3):

W ogr
T dv o ...cem3

pb +..gr/cm3

KQL 0T OUVEXELD N KAt Oyko edadikn vypaoia (%) av n mukvotnta tou vepol AndBOel
lon pue pw =1 gr/cm3:

9 —pbxG) _.....gr/cmS>< _ , Y
V= pw m= 1gr/cm3 B L (%)
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5.5.6 Mnxavikn avaAuon Sslypatwv

H unxovikn avaiuon tou £8dadouc amoteAel Tov MPOCGSLOPLOUO TNC KOTOVOUNG TOU
HEYEBOUC TwV emipépous edadikwy tepaxdiwv o éva edadiko delypa. Ta Kupla
XOPAKTNPLOTIKA TNG MNXAVIKAG avAAuong eivat n katoaotpodn n Slaomopd Twv
€60PIKWV CUCCWHATWHUATWY PE XNIULKO (| LNXOVIKO TPOTIO i KE TN XPON UTEPNXWV
Kall 0 SLaxwplopog twv Stadopwv edadikwy tepoxtdiwv cUuPwva Pe To HEyeBoG Toug
LE KooKiviopa r kabilnon.

H pnxavikn avaAlucon xpnowlomoleital kuplwg ywa tnv afloAdynon t¢ udng tou
ebadoug (soil texture). Ta €6ddn omdavia amoteAovvtal €§oAokApou amd €vog
ueyeBoug edadika tepoxidia. H uvodni tou ebdadoug Paociletar oe Siadopoug
ouvbuaopoUg TNG ApoU, TNG LAUOG Kal TG apyilou kal oL omoiol amoteAolV TNV
KOTAVO TwV edadLkwv Tepaxtdiwv evog edadikol Selypatoc Kal tTnv Kotataén Toug
o€ KAAOELG HNXAVIKAG cuoTaonC.

H yvwaon TG KOKKOUETPLKN G cUoTaong Twv adwyv ival OnNUAVTIKA yLa TN LEAETN TNG
YEveang, tng popdoAoyiag Kat tng tafvopnong tTwyv edadwv, To oxedLaoUO XPROoNG
ynge, T otpayylon, tov €Aeyxo tng Stafpwong KAT.

Me xpnon tng pnebodou tou udpopétpou, to Selypa mMOU ovopaleTal eVTOUKL,
Tpapouvtava kat Pourtakid katatdxbnkav otnv katnyopia Apyl\wén (Clay) kat ta
Selypata Zkappoutoog, KaAuPBdakt kat BapBdoatva katoataxbnkav otnv katnyopia
MNAwdén (Loam).

Ta apywdn €dadn kuplapxouvtal anod tepaxidia apyidou. Zta €ddadn avtd to
TOOOOTO TNC opyilou eival peyaAutepo amo 40%. Otav ta apylwdn £6adn
Enpabouyv, Sev Slatnpouv To oxnua Toug aAAG cucTtéENAovTal. Ta Tepayidla Toug ival
TO ULKPOTEPQ ATTO OAOUG TOUG TUTIOUG ToU £6AHOUC, HUE SLAUETPO KOKKWV ULKPOTEPN
arnd 0,002 mm. Ta apyl\wdn edadn otpayyilouv pe apyod pubuo.

To mnAwdeg €dagdog eivat £dadog mou anoteleital anod tepayibia dppou, AVOG Kal
apyidou pe avaloyia nepimouv 40% appog, 40% UG kat 20% Apyltlog. 2To Avw AKPO
Tou peyEBouC Twv cwpatdiwv BplokeTal N AUOG, N omoila €XEL XaUnAn tkavotnta
OUYKPATNONG VEPOU OANA TTOPEXEL KOAO QegPLOPO yla TIC pileg twv Putwv. Ta
Tepayibla tng apyilou eival pkpd kKot cuotéAlovtal eUKOAQ, KAELVOVTOC Ta KEVA
HETAEL Twv owpatidiwy, £€T0L WOTE TO VEPO KOL O OEPAC VO UNV UTTopouvV va
Slelobuoouy eukoAa. Ta tepaxidia tng LAUOG eival pecaiou peyéBoug og ocLyKPLON HE
TNV QU0 KaL TNV APYLAO KoL €XOUV KOLWVEG LOLOTNTEG HE KaBéva amd autd. To mnAwdeG
£€6adoc eival oxeTikad eVKoAo va enefepyactel aveéaptnta ano to eninedo vypaciag
TOU.
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6 [INAKEZ — KAMMYAE2

6.1 Acsiypa Zevtoukt — MetpnoeLg

6.1.1 Awdpkela nicong: 24 h

Nivakag 6. 1: Nivakag kataypadng LETPACEWY yLa To Selypa pe tnv ovopacia
ZeVTOUKL

0.5 0.34 16.83 11.24 16.49 10.90 51.28
0.5 0.34 16.61 11.13 16.27 10.79 50.79
0.5 0.34 16.78 11.18 16.44 10.84 51.66
1 0.34 16.25 11.76 1591 11.42 39.32
1 0.34 15.67 11.34 15.33 11.00 39.36
1 0.34 16.64 12.03 16.30 11.69 39.44
2 0.34 15.02 11.52 14.68 11.18 31.31
2 0.34 15.31 11.72 14.97 11.38 31.55
2 0.34 14.79 11.33 14.45 10.99 31.48
5 0.34 14.42 11.51 14.08 11.17 26.05
5 0.34 14.89 11.92 14.55 11.58 25.65
5 0.34 14.38 11.50 14.04 11.16 25.81
10 0.34 12.62 10.23 12.28 9.89 24.17
10 0.34 11.91 9.66 11.57 9.32 24.14
10 0.34 12.14 9.84 11.80 9.50 24.21
15 0.34 13.76 11.26 13.42 10.92 22.89
15 0.34 13.82 11.33 13.48 10.99 22.66
15 0.34 13.99 11.44 13.65 11.10 22.97

0 52.00

-0.5 51.24

-1 39.37

-2 31.45

-5 25.84

-10 24.17

-15 22.84

Nivakag 6. 2: Eni tolg ekatd katd BAapog uypaocia, yla to Seiypa e TRV ovopaoia
YevToUKL
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6.1.2  Awdpkela rtieong: 48 h

Nivakag 6.3: MNivakag kataypadrng LETPHOEWV yLa TO Selypa e TNV ovopacia

YevTtoUKL

0.5 0.34 15.49 11.09 15.15 10.75 40.93
0.5 0.34 14.96 10.72 14.62 10.38 40.85
0.5 0.34 15.55 11.08 15.21 10.74 41.62
1 0.34 16.35 12.15 16.01 11.81 35.56
1 0.34 16.08 11.97 15.74 11.63 35.34
1 0.34 15.18 11.28 14.84 10.94 35.65
2 0.34 14.72 11.29 14.38 10.95 31.32
2 0.34 14.63 11.24 14.29 10.90 31.10
2 0.34 15.26 11.70 14.92 11.36 31.34
5 0.34 14.24 11.31 13.90 10.97 26.71
5 0.34 14.14 11.24 13.80 10.90 26.61
5 0.34 15.11 10.82 14.77 11.64 26.89
10 0.34 13.27 10.23 12.93 10.48 23.38
10 0.34 12.47 10.19 12.13 9.85 23.15
10 0.34 12.27 10.02 11.93 9.68 23.24
15 0.34 12.77 10.56 12.43 10.22 21.62
15 0.34 12.81 10.60 12.47 10.26 21.54
15 0.34 12.59 10.41 12.25 10.07 21.65

0 52.00

-0.5 41.13

-1 35.52

-2 31.25

-5 26.74

-10 23.26

-15 21.60

Nivakag 6. 4: Eni tolg ekatd katd BAapog uypaoia, yla to deiypa e TRV ovopaoia
ZevToUKL
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6.1.3 Awdpkelanieong: 72 h

Nivakag 6.5: MNivakag kataypadrng LETPHOEWV yLa TO Selypa e TNV ovopacia

YevTtoUKL

0.5 0.34 16.26 11.74 15.92 11.40 39.65
0.5 0.34 16.41 11.85 16.07 11.51 39.62
0.5 0.34 16.29 11.78 15.95 11.44 39.42
1 0.34 13.94 10.41 13.60 10.07 35.05
1 0.34 14.15 10.60 13.81 10.26 34.60
1 0.34 15.62 11.67 15.28 11.33 34.86
2 0.34 15.37 11.72 15.03 11.38 32.07
2 0.34 15.44 11.76 15.10 11.42 32.22
2 0.34 14.78 11.27 14.44 10.93 32.11
5 0.34 13.49 10.73 13.15 10.39 26.56
5 0.34 12.81 10.18 12.47 9.84 26.73
5 0.34 12.57 10.00 12.23 9.66 26.60
10 0.34 11.85 9.71 11.51 9.37 22.84
10 0.34 12.01 9.83 11.67 9.49 22.97
10 0.34 12.88 10.53 12.54 10.19 23.06
15 0.34 13.41 11.08 13.07 10.74 21.69
15 0.34 13.17 10.84 12.83 10.50 22.19
15 0.34 13.18 10.87 12.84 10.53 21.94

0 52.00

-0.5 39.56

-1 34.84

-2 32.13

-5 26.63

-10 22.96

-15 21.94

Nivakag 6. 6: Emi tolg ekatd katd BAapog uypaocia, yla to Seiypa e TRV ovouaoia
ZevtoUKL
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6.1.4 Awdpkela nieong: 96 h

Nivakag 6.7: Mivakag kataypadrn LETPHOEWV yLa To Selypa LE TV ovVopaoia

YevtoUKL

0.5 0.34 16.39 11.90 16.05 11.56 38.84
0.5 0.34 15.32 11.15 14.98 10.81 38.58
0.5 0.34 15.79 11.45 15.45 11.11 39.06
1 0.34 15.25 11.34 14.91 11.00 35.55
1 0.34 14.84 11.06 14.50 10.72 35.26
1 0.34 14.20 10.60 13.86 10.26 35.09
2 0.34 15.38 11.80 15.04 11.46 31.24
2 0.34 15.06 11.55 14.72 11.21 3131
2 0.34 14.80 11.33 14.46 10.99 31.57
5 0.34 13.83 11.12 13.49 10.78 25.14
5 0.34 14.28 11.50 13.94 11.16 2491
5 0.34 13.83 11.12 13.49 10.78 25.14
10 0.34 14.18 11.55 13.84 11.21 23.46
10 0.34 15.07 12.27 14.73 11.93 23.47
10 0.34 13.72 11.19 13.38 10.85 23.32
15 0.34 12.38 10.25 12.04 9.91 21.49
15 0.34 12.60 10.43 12.26 10.09 21.51
15 0.34 11.35 9.42 11.01 9.08 21.26

0 52.00

-0.5 38.83

-1 35.30

-2 31.37

-5 25.06

-10 23.42

-15 21.42

Nivakag 6. 8: Emi tolg ekatd katd BAapog uypaocia, yla to Seiypa e TRV ovouaoia
ZevToUKL
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6.1.5 ZUYKEVTPWTLKO Staypappa - ZENTOYKI
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6.2 Acsiypa Tpapouvtava - MetpniosLg

6.2.1 Awdpkela nieong: 24 h

Nivakag 6. 9: Nivakag kataypadng LETPROEWV yla To Selypa pe tnv ovopacia

Tpapouvtava

0.5 0.34 17.63 12.31 17.29 11.97 44.44
0.5 0.34 17.17 11.97 16.83 11.63 44.71
0.5 0.34 17.83 12.47 17.49 12.13 44.19
1 0.34 16.70 12.54 16.36 12.20 34.10
1 0.34 16.06 12.11 15.72 11.77 33.56
1 0.34 16.98 12.71 16.64 12.37 34.52
2 0.34 16.37 12.81 16.03 12.47 28.55
2 0.34 15.36 12.03 15.02 11.69 28.49
2 0.34 15.97 12.49 15.63 12.15 28.64
5 0.34 15.25 12.42 14.91 12.08 23.43
5 0.34 15.40 12.55 15.06 12.21 23.34
5 0.34 14.53 11.84 14.19 11.50 23.39
10 0.34 12.39 10.24 12.05 9.90 21.72
10 0.34 13.21 10.92 12.87 10.58 21.64
10 0.34 13.06 10.79 12.72 10.45 21.72
15 0.34 15.10 12.66 14.76 12.32 19.81
15 0.34 14.02 11.64 13.68 11.30 21.06
15 0.34 14.05 11.77 13.71 11.43 19.95

0 48.00

-0.5 44.45

-1 34.06

-2 28.56

-5 23.39

-10 21.69

-15 20.27

Nivakag 6. 10: Emi tolg ekato katd Bapog vypaaia, yia to Seiypa Ue TV ovopaoia
Tpapouvtava

65



X.KY. - Edadoc Tpapouvtava - Huépec nieonc: 1

%
344;
40 *
o\o ::\
v36::\
3 =
3 ¥ —
530 1 i —e °
3 +
Q16 X
=12 ¥
8 +—+—++++t++—t++t++++t++++++++++++++tt
o -1-2-3-4-5 -6 -7 -8 -9-10-11-12-13-14 -15

Qoprtio nieong - H (bar)

IXAMA 6. 6: X0 pAKTNPLOTIKN KOUMUAN vypaaoiag kata Bapog, yia to delypa
Tpopouvtava PETA oo pio nUEpa Tiieong

66




6.2.2 Awdpkela nieong: 48 h

Nivakag 6.11: MNivakag kataypadng LETPOEWV yLa TO Selyla e TNV ovopacia

Tpapouvtava

0.5 0.34 15.80 11.62 15.46 11.28 37.06
0.5 0.34 16.78 12.36 16.44 12.02 36.77
0.5 0.34 16.49 12.16 16.15 11.82 36.63
1 0.34 16.31 12.49 15.97 12.15 31.44
1 0.34 15.02 11.50 14.68 11.16 31.54
1 0.34 16.82 12.88 16.48 12.54 31.42
2 0.34 16.41 12.88 16.07 12.54 28.15
2 0.34 15.59 12.25 15.25 11.91 28.04
2 0.34 14.95 11.74 14.61 11.40 28.16
5 0.34 14.64 11.88 14.30 11.54 23.92
5 0.34 16.00 12.97 15.66 12.63 23.99
5 0.34 15.20 12.34 14.86 12.00 23.83
10 0.34 13.25 11.03 12.91 10.69 20.77
10 0.34 12.68 10.57 12.34 10.23 20.63
10 0.34 13.45 11.20 13.11 10.86 20.72
15 0.34 13.18 11.19 12.84 10.85 18.34
15 0.34 14.67 12.42 14.33 12.08 18.63
15 0.34 13.12 11.04 12.78 10.70 19.44

0 48.00

-0.5 36.82

-1 31.47

-2 28.12

-5 23.91

-10 20.71

-15 18.80

Nivakag 6. 12: Eni tolg ekato katd Bapog vypaaia, yla to Selypa e TV ovouaoia
Tpapouvtava
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6.2.3 Awdpkelanieong: 72 h

Nivakag 6. 13: MNivakag kataypadng LETPCEWV yLa TO Selypa e TNV ovopacia

Tpapouvtava

0.5 0.34 16.66 12.47 16.32 12.13 34.54
0.5 0.34 16.80 12.51 16.46 12.17 35.25
0.5 0.34 17.49 13.06 17.15 12.72 34.83
1 0.34 16.74 12.84 16.40 12.50 31.20
1 0.34 16.87 12.96 16.53 12.62 30.98
1 0.34 16.74 12.97 16.40 12.63 29.85
2 0.34 16.51 12.92 16.17 12.58 28.54
2 0.34 15.32 11.98 14.98 11.64 28.69
2 0.34 15.64 12.24 15.30 11.90 28.57
5 0.34 13.42 10.90 13.08 10.56 23.86
5 0.34 13.15 10.69 12.81 10.35 23.77
5 0.34 13.60 11.05 13.26 10.71 23.81
10 0.34 13.22 11.10 12.88 10.76 19.70
10 0.34 13.19 11.03 12.85 10.69 20.21
10 0.34 12.69 10.63 12.35 10.29 20.02
15 0.34 13.02 11.10 12.68 10.76 17.84
15 0.34 12.20 10.41 11.86 10.07 17.78
15 0.34 12.01 10.23 11.67 9.89 18.00

0 48.00

-0.5 34.87

-1 30.68

-2 28.60

-5 23.81

-10 19.98

-15 17.87

Nivakag 6. 14: Eni tolg ekato katd Bapog vypaoia, yla to Selypa e TV ovouaoia
Tpapouvtava
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6.2.4 Awdpkela mieong: 96 h

Nivakag 6. 15: MNivakag kataypadng LETPCEWV yLa TO Selypa e TNV ovopacia

Tpapouvtava

0.5 0.34 16.85 12.61 16.51 12.27 34.56
0.5 0.34 16.37 12.23 16.03 11.89 34.82
0.5 0.34 17.49 13.04 17.15 12.70 35.04
1 0.34 15.66 11.96 15.32 11.62 31.84
1 0.34 15.97 12.20 15.63 11.86 31.79
1 0.34 17.18 13.11 16.84 12.77 31.87
2 0.34 15.81 12.40 15.47 12.06 28.28
2 0.34 15.39 12.07 15.05 11.73 28.30
2 0.34 16.42 12.88 16.08 12.54 28.23
5 0.34 14.52 11.91 14.18 11.57 22.56
5 0.34 15.47 12.66 15.13 12.32 22.81
5 0.34 14.33 11.79 13.99 11.45 22.18
10 0.34 14.70 12.22 14.36 11.88 20.88
10 0.34 14.38 11.93 14.04 11.59 21.14
10 0.34 14.61 12.12 14.27 11.78 21.14
15 0.34 12.62 10.71 12.28 10.37 18.42
15 0.34 12.96 11.02 12.62 10.68 18.16
15 0.34 13.89 11.80 13.55 11.46 18.24

0 48.00

-0.5 34.81

-1 31.83

-2 28.27

-5 22.52

-10 21.05

-15 18.27

Nivakag 6. 16: Eni tolg ekato katd Bapog vypaoia, yla to Selypa e TV ovouaoia
Tpapouvtava
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6.2.5 ZuyKevTpwTKO dtaypappa - TPAMOYNTANA
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6.3 Acsiypa Pountakid - MetpnoeLg

6.3.1 Awdpkela nieong: 24 h

Nivakag 6. 17: MNivakag kataypadnc LETPOEWV yLa TO Selypa He TNV ovopacio

Pourmakia

0.5 0.34 17.55 12.22 17.21 11.88 44.87
0.5 0.34 17.49 12.24 17.15 11.90 44.12
0.5 0.34 16.59 11.60 16.25 11.26 44.32
1 0.34 16.67 12.61 16.33 12.27 33.09
1 0.34 16.70 12.61 16.36 12.27 33.33
1 0.34 15.91 12.07 15.57 11.73 32.74
2 0.34 15.14 11.96 14.80 11.62 27.37
2 0.34 15.12 11.95 14.78 11.61 27.30
2 0.34 15.63 12.34 15.29 12.00 27.42
5 0.34 16.01 13.13 15.67 12.79 22.52
5 0.34 15.39 12.61 15.05 12.27 22.66
5 0.34 14.82 12.16 14.48 11.82 22.50
10 0.34 12.61 10.50 12.27 10.16 20.77
10 0.34 12.68 10.56 12.34 10.22 20.74
10 0.34 12.63 10.60 12.29 10.26 19.79
15 0.34 14.72 12.33 14.38 11.99 19.93
15 0.34 14.70 12.31 14.36 11.97 19.97
15 0.34 13.71 11.50 13.37 11.16 19.80

0 43.50

-0.5 44.44

-1 33.05

-2 27.36

-5 22.56

-10 20.43

-15 19.90

Nivakag 6. 18: Eni tolg ekato katd Bapog vypaaia, yla to Selypa e TV ovouaoia
PouTtakid
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6.3.2  Awdpkela rtieong: 48 h

Nivakag 6. 19: Nivakag kataypadng LETPROEWV yla To Selypa pe tnv ovopacia

Pourmakia

0.5 0.34 17.00 12.69 16.66 12.35 34.90
0.5 0.34 16.57 12.37 16.23 12.03 34.91
0.5 0.34 17.09 12.72 16.75 12.38 35.30
1 0.34 15.01 11.58 14.67 11.24 30.52
1 0.34 14.80 11.42 14.46 11.08 30.51
1 0.34 15.54 11.97 15.20 11.63 30.70
2 0.34 16.06 12.71 15.72 12.37 27.08
2 0.34 15.38 12.17 15.04 11.83 27.13
2 0.34 15.85 12.51 15.51 12.17 27.44
5 0.34 14.80 12.07 14.46 11.73 23.27
5 0.34 14.28 11.66 13.94 11.32 23.14
5 0.34 14.54 11.85 14.20 11.51 23.37
10 0.34 12.91 10.75 12.57 10.41 20.75
10 0.34 13.44 11.20 13.10 10.86 20.63
10 0.34 13.11 10.92 12.77 10.58 20.70
15 0.34 13.54 11.43 13.20 11.09 19.03
15 0.34 13.73 11.59 13.39 11.25 19.02
15 0.34 13.11 11.07 12.77 10.73 19.01

0 43.50

-0.5 35.04

-1 30.58

-2 27.22

-5 23.26

-10 20.69

-15 19.02

Nivakag 6. 20: Emi tolg eKato Katd Bapog vypaaia, yla to Seiypa Ue TV ovopaoia
Poumakia
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6.3.3 Awdpkela nieong: 72 h

Nivakag 6. 21: MNivakag kataypadng LETPCEWV yLa TO Selyua e TNV ovopacia

Pourmakia

0.5 0.34 15.90 12.06 15.56 11.72 32.76
0.5 0.34 15.43 11.70 15.09 11.36 32.83
0.5 0.34 15.41 11.66 15.07 11.32 33.13
1 0.34 14.12 10.99 13.78 10.65 29.39
1 0.34 14.75 11.47 14.41 11.13 29.47
1 0.34 15.83 12.29 15.49 11.95 29.62
2 0.34 15.47 12.18 15.13 11.84 27.79
2 0.34 16.87 13.29 16.53 12.95 27.64
2 0.34 15.47 12.18 15.13 11.84 27.79
5 0.34 13.15 10.77 12.81 10.43 22.82
5 0.34 13.44 11.01 13.10 10.67 22.77
5 0.34 13.09 10.73 12.75 10.39 22.71
10 0.34 13.34 11.15 13.00 10.81 20.26
10 0.34 12.57 10.50 12.23 10.16 20.37
10 0.34 13.27 11.08 12.93 10.74 20.39
15 0.34 12.19 10.38 11.85 10.04 18.03
15 0.34 12.21 10.41 11.87 10.07 17.87
15 0.34 11.99 10.22 11.65 9.88 17.91

0 43.50

-0.5 32.91

-1 29.49

-2 27.74

-5 22.77

-10 20.34

-15 17.94

Nivakag 6. 22: Eni tolg ekato katd Bapog vypaoia, yla to Selypa e TV ovouaoia
PouTtakid
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6.3.4  Awdpkela rtieong: 96 h

Nivakag 6. 23: MNivakag kataypadng LETPCEWV yLa To Selyua e TNV ovopacia

Pourmakia

0.5 0.34 16.19 12.19 15.85 11.85 33.76
0.5 0.34 16.57 12.47 16.23 12.13 33.80
0.5 0.34 16.92 12.73 16.58 12.39 33.82
1 0.34 16.27 12.61 15.93 12.27 29.83
1 0.34 16.49 12.76 16.15 12.42 30.03
1 0.34 16.82 12.99 16.48 12.65 30.28
2 0.34 15.78 12.45 15.44 12.11 27.50
2 0.34 16.08 12.71 15.74 12.37 27.24
2 0.34 15.08 11.91 14.74 11.57 27.40
5 0.34 14.89 12.30 14.55 11.96 21.66
5 0.34 14.35 11.85 14.01 11.51 21.72
5 0.34 15.05 12.43 14.71 12.09 21.67
10 0.34 14.77 12.33 14.43 11.99 20.35
10 0.34 15.09 12.58 14.75 12.24 20.51
10 0.34 14.98 12.49 14.64 12.15 20.49
15 0.34 13.15 11.16 12.81 10.82 18.39
15 0.34 13.98 11.81 13.64 11.47 18.92
15 0.34 13.64 11.57 13.30 11.23 18.43

0 43.50

-0.5 33.79

-1 30.05

-2 27.38

-5 21.68

-10 20.45

-15 18.58

Nivakag 6. 24: Eni tolg ekato katd Bapog vypaoia, yla to Selypa e TNV ovouaoia

Pourmakia
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IxAna 6. 14: XapaktnpLlotiki KapmuAn vypaoiag katd Bapog, yla to Sdeiypa
Poumakld HeTd amd TECOEPLC NUEPEG TIEONC
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6.3.5 ZuyKevTpwWTIKO daypappa - POYNAKIA

X.K.Y. - Edadog Pourtakia
—o— Huépeg mieong: 1 -=--Huépeg mieong: 2
—A— Huépeg mieong: 3 -%--- HUEpEG TieoNnc: 4
4.5

35

@oprio mieong - (pF)

(6]

10 15 20 25 30 35 40 45 50
Yypaoia - O (% k.B.)

IXAMa 6. 15: TwéG uypaciag(%), katd Bapog, yla to Selypa POUTIOKLA YLOl TIG OAEG TIC NUEPES
Tiieong
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6.4 Acsiypa ZKappoUtooG-MeTpnoEeL

6.4.1 Awdpkela nicong: 24 h

Nivakag 6. 25: MNivakag kataypadng LETPOEWV yLa TO Selypa e TNV ovopacio
IKOPUOUTOOG

0.5 0.34 19.72 15.14 19.38 14.80 30.95
0.5 0.34 17.37 13.46 17.03 13.12 29.80
0.5 0.34 17.99 13.77 17.65 13.43 31.42
1 0.34 18.69 14.93 18.35 14.59 25.77
1 0.34 18.02 14.41 17.68 14.07 25.66
1 0.34 17.66 14.10 17.32 13.76 25.87
2 0.34 16.81 14.15 16.47 13.81 19.26
2 0.34 16.23 13.63 15.89 13.29 19.56
2 0.34 17.37 14.59 17.03 14.25 19.51
5 0.34 15.80 13.97 15.46 13.63 13.43
5 0.34 16.14 14.29 15.80 13.95 13.26
5 0.34 15.87 14.07 15.53 13.73 13.11
10 0.34 13.74 12.38 13.40 12.04 11.30
10 0.34 13.65 12.30 13.31 11.96 11.29
10 0.34 14.03 12.64 13.69 12.30 11.30
15 0.34 16.29 14.78 15.95 14.44 10.46
15 0.34 15.19 13.82 14.85 13.48 10.16
15 0.34 14.90 13.53 14.56 13.19 10.39

0 46.90

-0.5 30.72

-1 25.77

-2 19.44

-5 13.27

-10 11.30

-15 10.34

Nivakag 6. 26: Emi Tolg ekato katd Bapog vypaaia, yla to Seiypa Ue TV ovouaoia
ZKapUOUTOOG
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6.4.2  Awapkela rtieong: 48 h

Nivakag 6. 27: MNivakag kataypadng LETPCEWV yLa TO Selypa e TNV ovopacia

IKoPUOUTOOG

0.5 0.34 17.18 13.64 16.84 13.30 26.62
0.5 0.34 17.73 14.05 17.39 13.71 26.84
0.5 0.34 18.53 14.67 18.19 14.33 26.94
1 0.34 15.13 12.25 14.79 11.91 24.18
1 0.34 15.71 12.75 15.37 12.41 23.85
1 0.34 16.45 13.34 16.11 13.00 23.92
2 0.34 16.81 14.28 16.47 13.94 18.15
2 0.34 16.24 13.78 15.90 13.44 18.30
2 0.34 16.06 13.64 15.72 13.30 18.20
5 0.34 16.27 14.32 15.93 13.98 13.95
5 0.34 16.43 14.46 16.09 14.12 13.95
5 0.34 17.02 14.98 16.68 14.64 13.93
10 0.34 14.11 12.71 13.77 12.37 11.32
10 0.34 14.43 13.00 14.09 12.66 11.30
10 0.34 13.52 12.19 13.18 11.85 11.22
15 0.34 15.37 14.06 15.03 13.72 9.55
15 0.34 15.30 13.99 14.96 13.65 9.60
15 0.34 13.42 12.29 13.08 11.95 9.46

0 46.90

-0.5 26.08

-1 23.98

-2 18.22

-5 13.94

-10 11.28

-15 9.54

Nivakag 6. 28: Eni tolg ekato katd Bapog vypaoia, yla to Selypa e TV ovouaoia
ZKAPUOUTOOG
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6.4.3 Awdpkelanieong: 72 h

Nivakag 6. 29: MNivakag kataypadng LETPOEWV yLa TO Selyua e TNV ovopacia

IKOPUOUTOOG

0.5 0.34 17.88 14.15 17.54 13.81 27.01
0.5 0.34 16.02 12.71 15.68 12.37 26.76
0.5 0.34 15.79 12.52 15.45 12.18 26.85
1 0.34 16.20 13.16 15.86 12.82 23.71
1 0.34 16.77 13.61 16.43 13.27 23.81
1 0.34 15.90 12.92 15.56 12.58 23.69
2 0.34 14.23 12.05 13.89 11.71 18.62
2 0.34 15.57 13.17 15.23 12.83 18.71
2 0.34 14.37 12.17 14.03 11.83 18.60
5 0.34 13.52 12.05 13.18 11.71 12.55
5 0.34 13.54 12.06 13.20 11.72 12.63
5 0.34 12.72 11.33 12.38 10.99 12.65
10 0.34 15.81 14.21 15.47 13.87 11.54
10 0.34 15.80 14.22 15.46 13.88 11.38
10 0.34 15.77 14.18 15.43 13.84 11.49
15 0.34 12.48 11.41 12.14 11.07 9.67
15 0.34 12.37 11.32 12.03 10.98 9.56
15 0.34 13.14 12.03 12.80 11.69 9.50

0 46.90

-0.5 26.87

-1 23.74

-2 18.64

-5 12.61

-10 11.47

-15 9.58

Nivakag 6. 30: Eni tolg ekato katd Bapog vypaoia, yla to Selypa e TV ovouaoia
ZKAPUOUTOOG

87



X.KY. - Edadoc kappoutoog - Huépec mieong: 3

U
N

)
&

B

I

N
Ll

et

/

RPENNNWW

+

-1 -2 3 4 -5 -6 -7 -8 -9 -10 -11 -12 -13 -14 -15
@oprtio nieong - H (bar)

Yypooia - O (% k.B.
D
CONOOP~ONOOO

o

IxAMa 6. 18: XopaKTnpLoTIKN KAUTUAN vypaciag katd Bapog, yia to delypa
IKOPUOUTOOG LETA OTTO TPELG NUEPEG TIEONG

88




6.4.4 Awdpkela mieong: 96 h

Nivakag 6. 31: MNivakag kataypadng LETPOEWV yLa TO Selypa e TNV ovopacia

IKOPUOUTOOG

0.5 0.34 16.91 13.43 16.57 13.09 26.59
0.5 0.34 17.62 13.99 17.28 13.65 26.59
0.5 0.34 17.69 14.05 17.35 13.71 26.55
1 0.34 17.21 13.91 16.87 13.57 24.32
1 0.34 17.50 14.15 17.16 13.81 24.26
1 0.34 17.52 14.16 17.18 13.82 24.31
2 0.34 16.11 13.69 15.77 13.35 18.13
2 0.34 16.01 13.63 15.67 13.29 17.91
2 0.34 16.53 14.03 16.19 13.69 18.26
5 0.34 15.78 14.09 15.44 13.75 12.29
5 0.34 16.64 14.85 16.30 14.51 12.34
5 0.34 16.02 14.29 15.68 13.95 12.40
10 0.34 16.02 14.43 15.68 14.09 11.28
10 0.34 16.51 14.89 16.17 14.55 11.13
10 0.34 15.15 13.62 14.81 13.28 11.52
15 0.34 13.04 11.93 12.70 11.59 9.58
15 0.34 13.32 12.19 12.98 11.85 9.54
15 0.34 14.28 13.09 13.94 12.75 9.33

0 46.90

-0.5 26.58

-1 24.30

-2 18.10

-5 12.34

-10 11.31

-15 9.48

Nivakag 6. 32: Eni tolg ekato katd Bapog vypaoia, yla to Selypa e TV ovouaoia
ZKAPUOUTOOG
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6.4.5 ZUYKEVTPWTLKO daypappa - ZKAPMOYTZOZ

X.KY. - Edadog Ikapuoutoog

—o— Huépeg mieong: 1 -=--Huépeg mieong: 2
—A— Huépeg mieong: 3 -%--- HUEpEG TieoNnc: 4

@oprio mieong - (pF)

5 10 15 20 25 30 35 40 45 50
Yypaoia - O (% k.B.)

IXAMa 6. 20: TwEG uypaciag(%), katd Bapog, yia to Selyuo IKAPUOUTOOC YLa TIG OAEG TIG
NHUEPEG TtieoNG
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6.5 Aciypa KaAuBaki-Metpnosig

6.5.1 Awdpkela nicong: 24 h

Nivakag 6. 33: Mivakag kataypodr¢ LETPACEWV yLla To Selypa e TV ovopaoia
KaAuBadkt

0.5 0.34 18.27 14.35 17.93 14.01 27.98
0.5 0.34 17.52 13.83 17.18 13.49 27.35
0.5 0.34 18.71 14.69 18.37 14.35 28.01
1 0.34 17.96 14.81 17.62 14.47 21.77
1 0.34 16.81 13.90 16.47 13.56 21.46
1 0.34 16.82 13.92 16.48 13.58 21.35
2 0.34 16.40 14.27 16.06 13.93 15.29
2 0.34 16.47 14.34 16.13 14.00 15.21
2 0.34 15.78 13.74 15.44 13.40 15.22
5 0.34 15.74 14.25 15.40 13.91 10.71
5 0.34 15.84 14.34 15.50 14.00 10.71
5 0.34 15.03 13.61 14.69 13.27 10.70
10 0.34 13.66 12.51 13.32 12.17 9.45
10 0.34 13.45 12.32 13.11 11.98 9.43
10 0.34 12.99 11.90 12.65 11.56 9.43
15 0.34 14.90 13.71 14.56 13.37 8.90
15 0.34 15.17 14.00 14.83 13.66 8.57
15 0.34 15.49 14.25 15.15 13.91 8.91

0 41.90

-0.5 27.78

-1 21.53

-2 15.24

-5 10.71

-10 9.44

-15 8.79

Nivakag 6. 34: Eni tolg ekato katd Bapog vypaoia, yla to Selypa e TV ovouaoia
KaAuBadkt
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6.5.2 Awdpkela nicong: 48 h

Nivakag 6. 35: Nivakag kataypadng LETPHOEWV yLa TO Seiypa e TRV ovopaocia
KoAuBaxkt

0.5 0.34 16.59 13.33 16.25 12.99 25.10
0.5 0.34 18.10 14.55 17.76 14.21 24.98
0.5 0.34 18.46 14.82 18.12 14.48 25.14
1 0.34 15.70 13.21 15.36 12.87 19.35
1 0.34 16.14 13.59 15.80 13.25 19.25
1 0.34 16.47 13.88 16.13 13.54 19.13
2 0.34 16.81 14.54 16.47 14.20 15.99
2 0.34 16.50 14.40 16.16 14.06 14.94
2 0.34 16.68 14.53 16.34 14.19 15.15
5 0.34 16.26 14.63 15.92 14.29 11.41
5 0.34 15.54 13.98 15.20 13.64 11.44
5 0.34 15.60 14.04 15.26 13.70 11.39
10 0.34 13.88 12.72 13.54 12.38 9.37
10 0.34 13.47 12.34 13.13 12.00 9.42
10 0.34 13.44 12.33 13.10 11.99 9.26
15 0.34 13.93 12.90 13.59 12.56 8.20
15 0.34 14.28 13.22 13.94 12.88 8.23
15 0.34 14.64 13.57 14.30 13.23 8.09

0 41.90

-0.5 25.07

-1 19.24

-2 15.36

-5 11.41

-10 9.35

-15 8.17

Nivakag 6. 36: Eni tolg ekato katd Bapog vypaoia, yla to Selypa e TV ovouaoia
KaAuBakt
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6.5.3 Awdpkela nieong: 72 h

Nivakag 6. 37: MNivakag kataypadng LETPCEWV yLa TO Selypa e TNV ovopacia
KaAuBakt

0.5 0.34 16.67 13.44 16.33 13.10 24.66
0.5 0.34 17.02 13.71 16.68 13.37 24.76
0.5 0.34 17.43 14.04 17.09 13.70 24.74
1 0.34 15.99 13.57 15.65 13.23 18.29
1 0.34 16.18 13.72 15.84 13.38 18.39
1 0.34 14.94 12.67 14.60 12.33 18.41
2 0.34 14.69 12.83 14.35 12.49 14.89
2 0.34 16.38 14.28 16.04 13.94 15.06
2 0.34 15.21 13.26 14.87 12.92 15.09
5 0.34 13.23 11.94 12.89 11.60 11.12
5 0.34 13.63 12.30 13.29 11.96 11.12
5 0.34 13.82 12.47 13.48 12.13 11.13
10 0.34 13.76 12.62 13.42 12.28 9.28
10 0.34 13.72 12.60 13.38 12.26 9.14
10 0.34 13.98 12.83 13.64 12.49 9.21
15 0.34 12.78 11.82 12.44 11.48 8.36
15 0.34 11.56 10.71 11.22 10.37 8.20
15 0.34 12.81 11.84 12.47 11.50 8.43

0 41.90

-0.5 24.72

-1 18.36

-2 15.01

-5 11.12

-10 9.21

-15 8.33

Nivakag 6. 38: Eni tolg ekato Katd Bapog vypaaia, yla to Seiypa Ue TV ovouaoia
KaAuBakt
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6.5.4 Awdpkela nieong: 96 h

Nivakag 6. 39: MNivakag kataypadng LETPCEWV yLa TO Selyla e TNV ovopacia
KaAuBakt

0.5 0.34 16.98 13.73 16.64 13.39 24.27
0.5 0.34 16.50 13.34 16.16 13.00 24.31
0.5 0.34 17.98 14.51 17.64 14.17 24.49
1 0.34 16.47 13.90 16.13 13.56 18.95
1 0.34 16.68 14.10 16.34 13.76 18.75
1 0.34 17.03 14.39 16.69 14.05 18.79
2 0.34 16.84 14.67 16.50 14.33 15.14
2 0.34 16.56 14.43 16.22 14.09 15.12
2 0.34 15.92 13.87 15.58 13.53 15.15
5 0.34 15.72 14.27 15.38 13.93 10.41
5 0.34 16.16 14.67 15.82 14.33 10.40
5 0.34 16.04 14.57 15.70 14.23 10.33
10 0.34 15.90 14.57 15.56 14.23 9.35
10 0.34 15.33 14.03 14.99 13.69 9.50
10 0.34 16.01 14.67 15.67 14.33 9.35
15 0.34 13.35 12.38 13.01 12.04 8.06
15 0.34 13.97 12.94 13.63 12.60 8.17
15 0.34 13.53 12.54 13.19 12.20 8.11
0 41.90
-0.5 24.36
-1 18.83
-2 15.14
-5 10.38
-10 9.4
-15 8.11

Nivakag 6. 40: Eni tolg ekato katd Bapog vypaoia, yla to Selypa e TNV ovouaoia
KaAuBakt
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6.5.5 ZuyKevTpwTKO daypappa - KAAYBAKI

X.KY. - Edadog KahuBakt

—o— Huépeg mieong: 1 -=®--Huépeg mieong: 2
—A— Huépeg mieong: 3 - HUEpEG TtieoNnC: 4
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Yypooia - O (% k.B.)

@oprio micong - (pF)

IXAMa 6. 25: TLWEC uypaciag(%), katd Bapog, yia to xwua KoAuBakL yLa TG OAEG TIG NUEPES
mieonc.
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6.6 Acsiypa BapBacaiwva - METpROELS

6.6.1  Awdpkela mtieong: 24 h

Nivakag 6. 41: MNivakag kataypadng LETPOEWV yLa TO Selypa e TNV ovopacia
BapBacawva

0.5 0.34 17.14 12.69 16.80 12.35 36.03
0.5 0.34 17.96 13.15 17.62 12.81 37.55
0.5 0.34 17.86 13.12 17.52 12.78 37.09
1 0.34 17.14 13.40 16.80 13.06 28.64
1 0.34 16.05 12.55 15.71 12.21 28.67
1 0.34 16.88 13.19 16.54 12.85 28.72
2 0.34 16.09 12.97 15.75 12.63 24.70
2 0.34 16.86 13.58 16.52 13.24 24.77
2 0.34 17.16 13.80 16.82 13.46 24.96
5 0.34 16.35 13.70 16.01 13.36 19.84
5 0.34 15.27 12.84 14.93 12.50 19.44
5 0.34 15.51 13.06 15.17 12.72 19.26
10 0.34 12.62 10.73 12.28 10.39 18.19
10 0.34 12.82 10.87 12.48 10.53 18.52
10 0.34 12.06 10.31 11.72 9.97 17.55
15 0.34 15.75 13.25 15.41 12.91 17.36
15 0.34 14.37 12.09 14.03 11.75 17.40
15 0.34 15.60 13.12 15.26 12.78 17.41

0 51.20

-0.5 36.89

-1 28.68

-2 24.81

-5 19.51

-10 18.09

-15 17.39

Nivakag 6. 42: Eni tolg ekato katd Bapog vypaoia, yla to Selypa e TNV ovouaoia
BapBacaiwva
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6.6.2 Awdpkela mieong: 48 h

Nivakag 6. 43: MNivakag kataypadng LETPCEWV yLa TO Selypa e TNV ovopacia

BapBdaocawva

0.5 0.34 16.11 12.35 15.77 12.01 3131
0.5 0.34 16.84 12.89 16.50 12.55 31.47
0.5 0.34 18.26 13.96 17.92 13.62 31.57
1 0.34 15.86 12.51 15.52 12.17 27.53
1 0.34 16.19 12.77 15.85 12.43 27.51
1 0.34 16.65 13.13 16.31 12.79 27.52
2 0.34 17.11 13.78 16.77 13.44 24.78
2 0.34 16.08 12.97 15.74 12.63 24.62
2 0.34 15.89 12.80 15.55 12.46 21.80
5 0.34 14.97 12.05 14.63 11.71 21.94
5 0.34 14.90 12.45 14.56 12.11 20.23
5 0.34 15.41 12.85 15.07 12.51 20.46
10 0.34 13.07 11.26 12.73 10.92 16.58
10 0.34 13.05 11.23 12.71 10.89 16.71
10 0.34 12.95 11.15 12.61 10.81 16.65
15 0.34 13.77 11.66 13.43 11.32 16.14
15 0.34 14.13 12.12 13.79 11.78 14.56
15 0.34 14.18 11.82 13.84 11.48 16.06

0 51.20

-0.5 31.45

-1 27.52

-2 23.73

-5 20.88

-10 16.65

-15 15.59

Nivakag 6. 44: Eni tolg ekato katd Bapog vypaoia, yla to Selypa e TV ovouaoia
BapBacaiwva
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IXAMa 6. 27: XapaKTnpLoTikh KaUmUAn vypaoiag katd Bapog, yla to Sdeiypa

BapBdacawva petd anod dUo nuépeg nieong
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6.6.3 Awdpkela mieong: 72 h

Nivakag 6. 45: MNivakag kataypadng LETPOEWV yLa TO Selyua e TNV ovopacia

BapBdaocawva

0.5 0.34 15.25 11.72 14.91 11.38 31.02
0.5 0.34 17.33 13.29 16.99 12.95 31.20
0.5 0.34 15.69 12.05 15.35 11.71 31.08
1 0.34 15.71 12.42 15.37 12.08 27.24
1 0.34 16.04 12.71 15.70 12.37 26.92
1 0.34 16.42 12.98 16.08 12.64 27.22
2 0.34 14.49 11.70 14.15 11.36 24.56
2 0.34 18.31 14.73 17.97 14.39 24.88
2 0.34 15.76 12.72 15.42 12.38 24.56
5 0.34 12.77 10.78 12.43 10.44 19.06
5 0.34 13.00 11.00 12.66 10.66 18.76
5 0.34 12.70 10.76 12.36 10.42 18.62
10 0.34 12.55 10.85 12.21 10.51 16.18
10 0.34 12.93 11.17 12.59 10.83 16.25
10 0.34 12.78 11.05 12.44 10.71 16.15
15 0.34 12.16 10.60 11.82 10.26 15.20
15 0.34 12.04 10.48 11.70 10.14 15.38
15 0.34 12.30 10.72 11.96 10.38 15.22

0 51.20
-0.5 31.10
-1 27.13
-2 24.67
-5 18.81
-10 16.19
-15 15.27

Nivakag 6. 46: Eni tolg ekato katd Bapog vypaoia, yla to Selypa e TV ovouaoia
BapBacaiwva
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IxAMa 6. 28: XopaKTNPLOTIKN KAUTUAN vypaciag katd Bapog, yia to Selypa
BapBdacalva LeTd amnod TpeLg NUEPEG TiieoNG
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6.6.4  Awdpkela mieong: 96 h

Nivakag 6. 47: Mivakog kataypadng LETPHOEWVY YL TO Selyua e TV ovopaoia
BapBacawva

0.5 0.34 16.74 12.89 16.40 12.55 30.68
0.5 0.34 16.10 12.39 15.76 12.05 30.79
0.5 0.34 16.54 12.77 16.20 12.43 30.33
1 0.34 16.43 12.96 16.09 12.62 27.50
1 0.34 15.48 12.24 15.14 11.90 27.23
1 0.34 17.76 14.00 17.42 13.66 27.53
2 0.34 15.16 12.22 14.82 11.88 24.75
2 0.34 16.79 13.52 16.45 13.18 24.81
2 0.34 16.43 13.23 16.09 12.89 24.83
5 0.34 16.17 13.59 15.83 13.25 19.47
5 0.34 15.88 13.39 15.54 13.05 19.08
5 0.34 15.92 13.43 15.58 13.09 19.02
10 0.34 14.50 12.44 14.16 12.10 17.02
10 0.34 14.99 12.86 14.65 12.52 17.01
10 0.34 15.36 13.12 15.02 12.78 17.53
15 0.34 13.75 11.95 13.41 11.61 15.50
15 0.34 14.10 12.21 13.76 11.87 15.92
15 0.34 14.26 12.23 13.92 11.89 15.57

0 51.20

-0.5 30.60

-1 27.42

-2 24.80

-5 19.19

-10 17.19

-15 15.66

Nivakag 6. 48: Eni tolg ekato katd Bapog vypaoia, yla to Selypa e TV ovouaoia
BapBacaiwva
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IXAMa 6. 29: XapaKktnpLoTtik KaUmUAn vypaoiag katd Bapog, yia to deiypa
BapBaocalva HeTA amd TECOEPLC NUEPEG TIEDNC
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6.6.5 ZUYKeEVTPWTLKO diaypappa - BAPBAZAINA

X.K.Y. - Edadog BapBacaiva
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IxAnua 6. 30: Tpécg vypaoiag(%), katd Bapog, yia to delypa BapBacailva yia Tig OAEC
TLG NUEPEG TiiEONG
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7 2YMIIEPAZMATA

Ta amoteAéopata tnG Tepapatikig Oladikaciag mou epapudotnke yla TOV
TPOCOLOPIOUO TWV ONMUEIWV TWV XOPOKTNPLOTIKWY KOUMUAWY, ONMwg autd
napouoctalovial otnv Tponyouuevn evotnta, OSeixvouv oOtL ta €dddn eixav
S10POPETLKA KOKKOUETPLKN KAAON Kol SLadpopeTIKEG USPAUAKEC LOLOTNTEC.

Ano ta Sedopéva TOU TPOKUTITOUV AMO TO TEPAMO KoL CUyKpivovtag Ta
amoteAéopata anod OAa ta e6adn pHeTall Toug, StamiotwOnke otLTo 1o BapL £6adog
glval auto pe tnv ovopaoia ZEVTOUKL Kol aUTO TIoU xapoktnpiletal and ypryopn
otpayylon eivatl to €dadog mou ovopdletatl KaAuBadkt, SLOTL elxav TNV LeyaAuTepn Kot
HKpOTEPN TR €6adLKAG uypaciag avtiotolya, otnv nieon tou 0.5 bar.

ErunpdoBeta StamotwOnke OtL ota apyl\wdn €6ddn HE TIG OVOUOOIEG ZEVTOUKL,
Tpapouvtava kat Pountakid, n doknon mieong 0.5 bar (pF = 2.7) yia 96 wpeg, eixe ocav
QTOTEAECHO ONUOVTLIKA UKPOTEPN uypacia Twv Sdelypdtwy amod tnv vypacia mou
avtlotolyoUoe og aoknon dlag mieong yia 24, 48 kal 72wpeg.

Ta tpla avtd edadn pe Bdaon ta MeEpaApaTikd Sdedopéva TEPLEXOUV ONUOVTLKA
TIOOOTNTA aPYIAOU 0 CUYKPLON UE TA UTIOAOLTIA KOl £TOL TO VEPO CUYKPATELTAL ATtO TO
£6a¢0oc Pe TLo LoXUPEG SUVANELS. 2Ta 6ddn auTtd oL 48, oL 72 Kal oL 96 wpeg Edwoav
TIAPOMOLEG KAUTIUAEG 0€ avtiBeon e auth Twv 24 wpwv mieon. Apa yla va yivel n
owotn extipnon tng XKY tétowwv edadwy, Ba mpémeL va mapaeivouv 0Tn CUCKEUN
yla maparmdavw amno 48 wpeg, (owg Kot Tapandvw amno 72 wpeg.

Ita Selypota pe T ovopaoieg Zkappoutoog, KaAuBakt kot BapBdacatva, n aoknon
niieong 0.5 bar (pF = 2.7) ywa 96 wpeg, €lxe ooV AMOTEAECUA ONUOVTLKA UKPOTEPN
UypOoLO TWV SELYUATWY QTTO TNV UYPOOLA TIOU OVTLOTOLXOUOE O€ Aoknaon (SLag mieong
yla 24, 48 kot 72wpeG. Ita e6adn autd oL 48, oL 72 Kal oL 96 wpeg E6waaV MAPOUOLES
KAUTUAEG o€ avtiBeon pe auth Twv 24 wpwv Tieons. Apa yla va yivel n ocwotn
ektipnon tng XKY tétowwv edadwv, Ba mpEmMeL va MAPAUEIVOUV OTn CUOKEUR yla
Tapandvw amno 24 wpeg, iowg kal moapanavw anod 48 wpeg.

Z€ OAEG TIG MEPUTTWOELG, N Aoknon Tiieong peyaAltepng Twvy 2 bar (pF = 3.3) yia 72 kat
96 wpeg, E6woe mapopoLa anmoteAéopata L Uikpn dtadopd petal Toug.

Ze KAOE MePIMTWON, TO ATIOTEAECLATO TWV LETPNOEWV TNG CUOKEVUNG TPATEAG ieong
UImopoUV va Xpnotpomnolnfolv wote va mopaxBoUv oL XOPAKTNPELOTIKEC KOUTTUAEC
vypaoiog edadwv, He xpnon HeBOSdwv mMaAwvdpounong oe Aoylotikd GUANA 1)
XPNOLOTIOLWVTAC KATAAANAO €EELOIKEVUEVO AOYLOLLKO.
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8 OQTOMPADIEZ MEIPAMATOZ

8.1 Mieon 0.5 bar

8.1.1 Audpkela micong: 24 h

MPIN META
Ewova 8.1. H slcaywyn Kat n e€aywyn Twv Selypdtwy amno tnv tpdnela nieong

8.1.2  Awdpkela nieong: 48 h

MPIN META

Ewova 8.2. H eloaywyn Kat n e€aywyr Twv Selypdtwy amno tnv tparmnela risong
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8.1.3  Awdpkela nieong: 72 h

MPIN META

Ewova 8.3. H slocaywyn Kat n e€aywyn twv Selypdtwy amno tnv tpanela rieong

8.1.4  Awdpkela nieong: 96 h

MPIN META

Ewova 8.4. H slocaywyn Kat n e€aywyn twv Selypdtwy amno tnv tpanela rieong
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8.2 Mieon 1 bar

8.2.1 Awdpkela nieong: 24 h

MPIN META
Ewova 8.5. H sloaywyn kat n e€aywyn Twv Selypdtwy amo tnv tpanela nieong

8.2.2 Awdpkela micong: 48 h

MPIN META

Ewova 8.6. H sloaywyn kat n e€aywyr Twv Selypdtwy amno tnv tparmnela risong
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8.2.3 Awapkela mieong: 72 h

MPIN META

Ewkova 8.7. H sloaywyn Kal n e€aywyn Twv Selypdtwy amo tnv tpansla nieong

8.2.4 Awdpkela mieong: 96h

MPIN META

Ewkova 8.8. H sloaywyn Kal n e€aywyr Twv Selypdtwy amo tnyv tpansla nisong
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8.3 Mieon 2 bar

8.3.1 Awdpkelamicong: 24 h

MPIN META

Ewova 8.9. H slocaywyn Kat n e€aywyn twv Selypdtwy amno tnv tpanela rieong

8.3.2 Audpkela micong: 48 h

MPIN META

Ewova 8.10. H sloaywyn Kat n e€aywyn Twv SElyUATwy amo tnv tpanela nieong
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8.3.3 Awdpkelamicong: 72 h

MPIN META
Ewova 8.11. H sioaywyn Kat n e€aywyn Twv Selypdtwy amo tnv tpamnelo nieong

8.3.4 Awdpkela mieong: 96 h

MPIN META

Ewova 8.12. H sloaywyn Kat n e€aywyn Twv SElyUATwy amo tnv Tpancla nieong
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8.4 Mieon5 bar

8.4.1 Awdpkelamicong: 24 h

MPIN META

Ewova 8.13. H sloaywyn Kat n e€aywyn Twv Selypdtwy amo tnv tpamnelo nieong

8.4.2 Awdpkela micong: 48 h

MPIN META

Ewova 8.14. H sloaywyn Kat n e€aywyn Twv SElyUatwy amo tnv tpanela nieong
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8.43 Awdpkelamieong: 72 h

MPIN META

Ewova 8.15. H sloaywyn Kat n e€aywyn Twv Selylatwy amo tnv Tpancla nieong

8.4.4 Awdpkela mieong: 96 h

MPIN META

Ewova 8.16. H sloaywyn Kat n e€aywyn Twv SelyUatwy amo tnv Tpanela nieong
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8.5 nNieon 10 bar

8.5.1 Awdpkela micong: 24 h

MPIN META

Ewova 8.17. H sloaywyn Kat n eaywyn Twv Selypdtwy amo tnv tpamnelo nieong

8.5.2 Awudpkela nicong: 48 h

MPIN META

Ewova 8.18. H sloaywyn Kal n e€aywyn Twv SElyUATwy amo tnv tpanela nieong
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8.5.3 Awdpkelamicong: 72 h

MPIN META

Ewova 8.19. H sioaywyn Kat n e€aywyn Twv Selypdtwy amo tnv tpamnelo nieong

8.5.4 Awdpkela micong: 96 h

MPIN META

Ewova 8.20. H sloaywyn Kat n e€aywyn Twv SelyUdtwy amo tnv Tpancla nieong
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8.6 Nieon 15 bar

8.6.1 Awdpkelamicong: 24 h

MPIN META
Ewova 8.21. H sioaywyn Kat n eaywyn Twv Selypdtwy amo tnv tpamnelo nieong

8.6.2 Awdpkela micong: 48 h

MPIN META

Ewova 8.21. H sloaywyn Kat n e€aywyn Twv SElyUatwy amo tnv tpanela nieong
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8.6.3  Awdpkela nieong: 72 h

MPIN META

Ewkova 8.22. H sloaywyn Kat n e€aywyn Twv SelyUatwy amo tnv Tpancla nieong

8.6.4 Awdpkela mieong: 96 h

MPIN META

Ewova 8.23. H sloaywyn Kat n e€aywyn Twv SelyUatwy amo tnv Tpancla nieong
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34. OL elKOVEC Tov amelkovilovtal otnv 5 evotnta £xouv Tpapnyxtel 0To xwpo Tou
£PYAOTAPLOU KOTA TNV WPA TOU TIELPAUATOG.
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