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6.1 TENIKA

2T0 KEQAAQIO QUTO TTEPIYPAPOVTAI Ol UOPOYEWAOYIKEG TTAPAUETPO,
N TAgIVOUNGCN TWV UTTOYEIWY UDPOPOPEWY, O ApPXEG TNG Kivhong
TWV UTTOYEIWV VEPWY, N UOPAUAIKN TWV_ UOPOYEWTPNOEWV
(MOVIUN Kal PN poviun por) Kai ol peBodol eKTiunong Twv
UOPOYEWAOYIKWY TIOPAMETPWY OE UTTO TTiEOn Kal €AeUBepoUC

UdPOPOPEIC.

To vepo TTOU UTTAPXEI OTN PUON KAl XPNOIYOTTOIEITAI OTTO TOV
avlpwiro OIOKPIVETAI O EMPAVEIAKO KAl  UTTOYEIO.
ETiQaveloKO VveEPO E€ival TO VEPO TWV AINVWV Kal TwV
TMOTOMWY, EVW UTTOYEIO VEPO E€ival auUTO Trou  Eival
OTTOONKEUHMEVO 1) KIVEITOI KATW OTTO TNV ETIPAVEIO TOU
eddagoucg.

Ta 1010iTEPA  XOPAKTNPIOTIKA TrOU  S1dQOPOTToIoUV  TOUG
UTTOYEIOUG OTTO TOUG ETTIPAVEIOKOUG TTOPOUG MTTOPOUV vda
ouvowioBouv wg £¢n¢g (AativotrouAog, 1986):



a) Xwpikn karavourn. Ta €m@aveiakad vepA gu@aviCovTal TOTTIKA
(Aipveg) 1 akoAouBouv OUYKeKPIPEVN TTOPEIa (TTOTAMIA), EVW TA
UTTOYEIO VEPA KOTAAQUPAvVOuV TTOAU HEYOAUTEPEG ETTIPAVEIEG.
ATTO arroyn, AOITTOV, EYKATAOTACEWV YIa TNV EKUETAAAEUON
TOUG, TA ETTIPAVEIOKA VEPA ATTAITOUV TTOAAEC QOPEC 1DIaiTEPA
daTtravnpd CUCTAMOATA METAPOPAG, EVW TA UTTOYEIQ IKAVOTTOIOUV
OXETIKA EUKOAQ TNV TOTTIKA {ATNON ME aTTEUBEiaC avTAnOoEIC.

B) Xpovikn perafAntoTnTa. Ta uttdyeia vepd TTapouacidlouv TTOAU
MIKpry MeTaBAnTOTNTa OTn OIdpPKEID TOUu XPOvou, €&vw OTd
ETTIPAVEIOKA N METARANTOTATA TOUC egival @avepn. Etol, Ta
uddaTtiva atroBéuara TTou atroOnkevovTal OTo €0A@Oocg €ival
ouvnOw¢ peyaGAa Kal PTTOPOUV VA KAAUWOUV TIC QVAYKEC O€
OIAPOPEC XPOVIKEG TTEPIOOOUG.



y) KéoT0og eykataoTdoewyv Kal Asitoupyiag. Ta Epya cUAAOYAC
ETTIQAVEIOKWY VEPWYV £EXOUV TEPAOTIO KOOTOC (ppayuara,
TOMIEUTNPEG, AYWYOI METAPOPAC KATT.), €vW TO KOOTOC
AEITOUPYIaGC TOUG €ival ouvnBws PIKPO, AVTIOETA TO KOOTOG TWV
EYKATOOTACEWV EKUETAAAEUONG UTTOYEIWV VEPWV (YEWTPNOEIC,
avTAIOOTACIO KATT.) €ival TTOAU XAPNAO, evw TO KOOTOC TNG
AEITOUpPYIAG Kal TNG oUVTAPNONG TOUG €ival oNUAVTIKO, 1I0IaiTEPA
OTav N AvtAnon yivetal amo Babid udpopodpa CTPWHATA.

0) lMoioTnTa vepou. MNpokeiTal yia €va TTOAU onuavTtike Béua otnv
EKMETAAAEUON Kal DlaxEipion Twv UdATIKWY TTOpwWV. Ta uTtroyeia
vepa givar  AiyoTtepo  ekTeEBeipyéEva ot puttavon aommd 1A
emaveiaka. Qotéco n  diadikacia  eguyiavong, €@OOOV
JIaTTIOTWOEI KATTOI0 QAIVOUEVO PUTTAVONG, €ival TTOAU OUOKOAN
KAl ECAIPETIKA dATTAVNPN).



TéENOG, Oa TrpEtrel va onueEIwOel OTI Ta UTTOYEId UdPOPOPa
OTPWHATA E€EUTTNPETOUV TTOAAQTTAOUG OTOXOUGC OTTwG (Bear,
1979):

a) AtmroteAouv Trnyég Trapoxng vepou. Eival n 1o Bacikn
Befaiwg  Aeitoupyia.  AOyw  TNG  ETTAVATIANPWONG  TWV
ATroBEPATWY PE TIG KATAKPNMVIOEIG, TA UTTOYEIT VEPA BEwpouvTal
QAVAVEWOIUOI TTOPOL.

B) ZuvioTouv dedapevég amobnkeuong. l0IaiTEPA TA ETTIPAVEIAKO
udpoPopa  OTpwHATA, AOYywW TNG AUEONG  OUVATOTNTOG
avavewong Twv atmroBeudtwy, aAAd Kal TwWV TEPACTIWYV OYKWV
TOUG, HTTOPOUV  va  ATTOBNKEUOOUV  EGAIPETIKA  PEYAAEG
TToo0TNTEG. H OTMOBNKEUTIKN IKAVOTNTA TWV CTPWHATWY QUTWV
MTTOPEI va augnOei akoOpa TTEPIOCOTEPO ME TNV TEXVIKN TOU
TEXVNTOU EPTTAOUTIOUOU.



Y) A&iToupyouv wg aywyoi perapopdg. H Asitoupyia auTr Ptropei
va gvepyotroinBei povo pe Tnv mapéupBacn Tou avBpwtrivou
TTapayovra (T.X. ME TN METABOAR TwV TOTTIKWV UDPAUAIKWY
ouvOnNKwv).

6) Mmopouv va Ae&itoupynoouv wg @iATpa KaBapiopou.
Me Ola@opeg TeXVIKEG TeXvNTOU EUTTAOUTIONOU, akaBapTa
EMPAVEIOKA VEPA UTTOPOUV Va OINBNBOUV OTO £D00QPOG VIO UEPIKO
N TTANPN Kabapioud Touc.

€) MmopouUv va puBpioOUV TTAPOXEG ETTIPAVEIOKWY VEPWV.
H Aeitoupyia autn pmopei va Tpayparotioinbei 1000 oTa
TTOTAMIO 00O Kal OTIG TIyeg, PE TN puBuIon Tng oTAbung Twv
UTTOYEIWV VEPWV (TT.X. ME AVTANCEIG) OTO UDPOPOPA OTPWHATA
TTOU ETTIKOIVWVOUV UDPAUAIKA HE ETTIPAVEIOKA VEPQA.



2UUPWVa JE OAQ T TTAPATTAVW, N ONUOCIA TWV UTTOYEIWV VEPWY
OTNV EKMETAAAEUON Kal TN BlAXEipIon TwWV UDATIKWY TTOPWV Eival
TTPOPAVAG. 2Ta TrAQiola, AOITTOV, TOU TIapPOVTOC KEPOAAQiou,
divetal n Paoik yvwon Kal TTAnpogopia yia 1n Bewpia, TIC
MEBODOUC Kal TIC TEXVIKEG TTOU OTTAITOUVTAl OTNV QVTILMETWITION
TWV TTI0 ouvnBIoPéEVWY TTPORBANUATWY OTA OTTOIA KUPIOGPXEI N
KivNon TWV UTTOYEIWV VEPWY, XWPIC va YIivETal ava@opd Tou
ONMAVTIKOTATOU TTPORAAUATOC TTOU ATTOTEAEI N pUTTAVON TWV
UTTOYEIWY  VEPWYV KAl TWV TEXVIKWV  gEuyiavong  Trou
XPNOIUOTTOIOUVTAl.



6.2 MAPAMETPOI EAA®QN KAI YINOTIEIQN
YAPOO®OPEQN

To mopwdec n evog £dAPOUG (| KAl TTETPWHMATOG) Eival TO
MEYEBOG TTOU METPAEI TOV OYKO TWV OIAKEVWV I TTOPWV TIOU
UTTAPXOUV OE €Va OUVOAIKO OYKO Kal ek@paleTal oav AOyog Tou
OYKOU TwV OIaKeVWYV U, TTPOG TO OUVOAIKO OYKO TOou €da@®oug U

TToU TTEPIAaUBAVEI Kal Ta dIAKEVA auTd, dnNAadn:
A

U
O OcgikTnNG TTopwWV e PETPA TO TTOCOOTO TWV OIAKEVWY WG
TTPOG TO OUVOAIKO OYKO TOU OTEPEOU opileTal, AOITTOV, ATTO TN
oxeon:

U,

U.

e =



‘ETol TTOpwdeC Kal OeikTNG TIOpWV € OPIOCUOU cuvdEovTal
oUh@WVa JE TN oxEon:

e=n/(1-n)

H €181kn amrodoon N evepyo TTopwodeg S, EVOg £8apoug N
TMETPWHOTOG €ival TO TTNAIKO Tou Oykou U,, TTou 0Tn ¢pacn Tou
KOPEOMOU JTTOPEi va Kivnbei pyéoa oTta dIAKEVA TOU HECOU
eCAITiAG OUVANEWY BapuTnTag, TTPOS TO CUVOAIKO OYKO, dnNAadN:

Sy:Uy/U



To OTI n TIPA TOUu gvepyou TTopwdouUC dev gival n idla TTaAvTA JE
TO TTOPWOEC TOU idloU €OAPOUC, OPEIAETAI OTO YEYOVOC OTI
ECAITIOC TWV TPIXOEIOWV DUVAMNEWY, TTOU Eival ICXUPOTEPEG OTA
OUVEKTIKA €DA®pn, £va UEPOC TOU OUVOAIKOU OYKOU TOU VEPOU
OEV MUTTOPEI va OTPAYYIOTEI YE TN BAPUTNTA KOl TTAPAPEVEI OTO
£dagpoc. Otav, Aoimrov, otauarioel n diladikagia oTpayyiong,
TTOPAUEVEI OTOV UOPOPOPED EvVAG OYKOG VEPOU U, TToU PETPIETAI
ME TNV €10IKN KATAKPATNAON S, OTTOU:

S, =U. /U

ATTO TIC TTAPATIAVW OXECEIC KAl ATTO TOV OPIOHUO TWV AVTIOTOIXWV
ueEYEBWV gival pavepo OTI:

U.=U,+*U,
Py T or



Aueoa ouvOededEVN ME  TA  TTAPATIAVW  €ival KAl N
ATTOONKEUTIKOTNTA TWV UTTOYEIWV UDPOPOPEWYV. H TTapAuETPOC
auTr OIOPEPEI OTOUC TTEPIOPIOMEVOUG KOl OTOUG (QPPEATIOUG
udpoopeic (TTeplypdgovTtal oTnv €TTOdevn evotnta). Etol, n
ATTOBNKEUTIKOTNTA, S, EVOC TTEPIOPICHEVOU UDPOYOPED OpileETal
atrd Tov Oyko AU Tou vepOU TTOU ATTOUAKPUVETAI (1] TTPOCTIBETA)
amoé TN povada opilovTiag ETmQAveiIog A Tou UdPOPopEQ,
ecaitiac povadiaiag Trrwong (4 avgnong) A Tou TTECOUETPIKOU
@opTiou. H atroBnkeuTikOTNTA OpileTal ATTO TN OXEON:

S:AU/(AAgu)



Kal €ival adidotaro peEyeboc. Eivalr gavepd OTI oTOUC UTTO TTiEon
u6p0(pop£|g n aTroer]KaUTlKOTr]Ta £§GpTGTGI amoé TN
QUMTTIECTOTNTA TOU VEPOU, KABWC Kal atrd TNV €AACTIKOTATA TOU
OTEPEOU OKEAETOU TOU TTETPWMATOG TTOU TO TTEPIKAEiEl. MeydaAn
TIUN TNG QTTOONKEUTIKOTNTAG ONMAivel MEYOAUTEPN IKAVOTNTA
amrédoong 1 TapaAaPnc VvEPOU OTO OUYKEKPIUEVO OYKO
avagopAc Kal  KATA OUuveTTEld  PeyaAutepn  duvaToTnTa
EKMETAAAEUONG TOU UDPOPOPEQ.

H atmmobnkeuTikOTNTO €VOG QpeaTiou Uudpopopéa opileTal pE
TOV 010 TPOTTO. OewpPWVTAG OTI ECAITIOC TNG PONG EvVAC OYKOC
vepoU AU aTToOMOaKPUVETAlI OTTO OUYKEKPIYEVN €KTaon A evOog
QpeaTiou udpoPopEd, N OTABUN TNG €AeUBePNC emmiPavelac Ba
TTEOEl XaunAOTeEpa, €o0Tw katd Ah. ‘Etol, 6uoia kar pe Tnv
TTAPATIAVW OXE0N N ATTOONKEUTIKOTNTA TOU UdPOPOPEQ Eival:



S = AU/AAh

H diagpopd, ouwg, dev BpiokeTal JOVO OTO YEYOVOS OTI OTn HIA
TTEPITITWON €XOUME TITWON TNECOMETPIKOU @QOPTIOU €vw OTN
OeUTEPN TITWON OTABUNG. 2TOoV UTTO Trieon udpogopéa n
ATTOJAKPUVON TOU VEPOU OQEIAETAI OTN CUMTTIECTOTNTA TWV
KOKKWV ToUu €O0APOUG KOl TOU PEUCTOU, &VW OTO @QPEATIO
udpoPopEa pEiwon TNG OTABUNG onuaivel atopdkpuvon N
METAPOPA vEPOU HE BapuTtnTa, ATTO TOV OYKO TWV OIAKEVWYV TNG
OUYKEKPIMEVNG EKTAONG, O€ MIa AAAN B€on. H atmrobnkeuTikOTNTA,
AOITTOV, TWV PPEATIWYV UDPOPOPEWY, OEV Eival TITTOTE AAAO TTOPA
TO EVEPYO TOUG TTOPWOEC, KAl QUOIKA attd atroyn peyEBoucg eival
TTOANU  PeyaAUTEPN aTTO TV ATTOONKEUTIKOTATA TWV  idlwV
YEWAOYIKWY OXNUATIOMWY KATW ATTO OUVONKEC PONG UTTO TTiEoN
(ApTiag, 1992).



6.3 TAZINOMHzH YTOIEIQN YAPOO®OPEQN

H ponl Tou vepoU OTOUG UDPOPOPEIG avaPEPETAI CUVABWGS WG pon
O€ TTOPWON PECT, aPoU £TCI OVOUACOVTal OAA TA TTETPWHATA KAl
T €00@N TIOU ATTOTEAOUVTAI OTIO €VO OTEPED OKEAETO, PE TN
Hop@n ouvaBpolong OTEPEWV KOKKWV TTOU 6|axwp|Covm| Kal
TEPIBANovTal atmo dlakeva, dnAadn TOpoug N pwyues. OTav
TTAVTWG Ol PNYMATWOEIG €XOUV_ PEYAAEG OIAOTACEIG, N PON
dlaopoTrolEiTal KAl AVTIMETWTTICETAI WG I0IAITEPN KATNyopia
PAIVOUEVOU (por) O€ pnyMNaTWHEVA NEOQ).

To BaoIKO KPITAPIO yIA TN YEVIKA TACIVOUNON TWV UdPOPOPEWV
armoTeAel N B€on TG avwTaTng 0TABUNG TOU VEPOU OTO £00GOG,
OTTWG @aiverar oTo 2xAua 6.1. OewpwvTtag pIa  TUXaia
KOTOKOPU®N TOUN TOU €0AQOUG TTaPATNPOUVIAl OUO CWVEG OTIG
OTTOIEC N Kivnon TOU VEPOU YiveTal JE TEAEIWC DIAPOPETIKO TPOTTO:

a) N {wvn agpiopou (N akopeaTn (wvn) Kal
B) n Cwvn kKopeauou (A kopeopévn (wvn) (ZxNUa 6.2).



Epdoov uttdpxel 10 avw 0OpIo TNG (WwvnG KOPEOHUOU, AUTO KOAEITal
udPOPOPOC (N PPEATIOC) opilovTag, EVW OTAV MEAETWVTAI EIOIKA
TTPOBAAMATA KivONg TwWV UTTOYEIWV VEPWY, XPNOIUOTTOIEITAI KAl
0 OUVWVUNOG Op0G €AEUBEPN ETTIPAVEIQ (TOU UTTOYEIOU VEPOU).

ETeidn 1a mTEPIOcOTEPA TTPOBAAMATA TTOU aopouv oTn dlaxeipion
TWV UTTOYEIWV UDATIKWY TTOPWYV AvAPEPOVTAl OTOUG UDATIKOUG
OYKOUG TTOU KIvouvTal fj arro@nkevovTal otn {wvn KOPEOUOU, N
TTAPOKATW  TTEPIYPAPN TTEPIOPICETAI OTOUG OUYKEKPIMEVOUC
MNXQVIOUOUG Kivnong Tou VEPOU KAl TO OXETIKA PAIVOUEVA TTOU
TTapaTneouvtal Jovo otn {wvn auTn.
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H kAagikn, Aoimmov, TOgIivOUNon Twv  UDPOQOPEWV  YiVETal
AapBavovrag umoéwn 1000 TN YEWAOYIKR OOur) 000 Kal TG
TOTTIKEC UOPAUAIKEC OUVOINKEC.

‘ET01 €vag udpopopeag AeyeTal OTI gival TTEPIOPICUEVOG 1 UTTO TTiEON,
av TrEPIOPICeTal aTTO TTAVW Kal oo KATW o110 AdIaTTEPATOUG
YEwWAOyIKoUG  oxnuatiopoug, Tou  Ba  avagepovTal  oav
adlaTTePATa  OTPWHATA.  XOPAKTNPIOTIKO  TOU U'ITO TTiean
udpo@opta cival OTI av avoIXTEl Eva TTnyadl yEoa o' auTov, N
01a0un Tou vepou aTo TINyad! Ba avéRel YnAoTepa ATTo TO TTAVW
adlaTrEPATO OTPWHA Kal iowg @OAcEl PEXPI TNV ETTIPAVEID TOU
eda@oug. Av Aoimrdv, KataokeuaoBei owaoTta (600 apopd TO
@iATpo TTOU OO Tonoeamesl) autd TO TINYAdI TTAPATAPNONG N
OTTWG ouvNOwWC Aéyetal To TMECOUETPO, TOTE N OTABUN TOU VEPOU
0" auto Ba Oeixvel TO TIECOUETPIKO QPOPTIO OTO OUYKEKPIUEVO
onueio.



MelopETPIKN ETTIPAVEIO KOATA CUVETTEIO, €ival N 1I0£0TH EKEIVN
gmi@aveia mou Ba opi1loTav atrd TIG OTABUES TTIECOHETPWY,
Tou Oa avoiyovrav o€ did@opa onueia Katd tnv opi{ovria
EKTOOTN TOU CUYKEKPIMEVOU UDPOPOPEQ.

‘Evag repIopIoCHEVOS UDPOPOPENS AEYETAI apTEOIOVOC, OTAV N
oTAOun TnGg TIE(ONETPIKNG TOU EMmIPAvVEIAG PpioKeTAl
UYPnNAOSTEPA ATTO TN OTAOMN TOU £BAYPOUG. AV OTNV TTEPITITWON
auTh avoixBei Eva Tnyadl, ToTE TO veEPO Ba TPExEl AtTd auTo,
gCaITiaC TNG MEYAANC TOU TTiEoNng, Xwpic Tn Bordsia avrAnTikou
OUYKPOTAMATOC (apTeaIavo TTnyadt).



H OeUtepn peydAn kartnyopia UOPOPOPEWV_aQOPA AUTOUG OTTOU,
EVW TO KATW OPIO CUUTITITEI PE €va adIATIEPATO OTPWHA, TO
TTAVW OPI0 TOUG €ival N EAeUBEPN ETTIPAVEIA TOU UTTOYEIOU VEPOU.

udpo@opeic ME eAEUBEPN eTTIPAVEIO | PPEATIO
udpoPopEig,

ATTO TnVv TeAEUTaIA
TAPATAPNON, @aiveTal OTI KATW OO _OUvBnRKeg  Evrovng
amTéANYNG veEPOU aTTO £va TTEPIOPIOUEVO UdPOYopPEa (TT.X. ATTO
HEYOAEG aVvTANCEIG), eival Ouvato va TTPOKANBoUV  €UVOIKEG
OUVONKEC yIa TNV EUPAVION EAEUBEPNG ETTIPAVEIAG OE Eva TUNAUA
TOU.



YTTapXOuV TrEPITITWOEIG OTTOU TO TTAVW N TO KATW N Kail Ta duo
OTPWHATA TTOU OPIOBETOUV €va TTEPIOPICUEVO UBPOPOpPEA
Oev cival TeAgiwg adiamépara (nuimrepard). MapoAn Tn
MEYAAN avTioTOON TTOU TTPOKAAOUV Ol OXNMATIOUOI OUTOI
oTNV Kivnon Tou VEPOU, OTAV TIPOKEITAI YId USPOPOpPEig
MEYAANG EKTOONG, N TTOOOTNTA TOU VEPOU TTOU HTTOPEl vd
MTTElI OTOV KUPIO UdpOo@PopEa ival TTOAAEG POPES ONMUAVTIKN.

Eival B€Baia duokoAo va ekTiunbei amo yia emTéTToU dlEpElvVNON
KaTA TTO00 £va oTpwua Ba mpeTrel va BewpnBei oav nuitrepatd
N Oxl, TTAVTWG N TIPAKTIKN €ival va XapakTnpifovTal €101 PIKPOU,
O€ OX€ON WE TOV KUPIO UDPOPOPEX, TTAXOUG OTPWHATA UE MIKPN
IKavoTnTa 0INBNoNg (MIKPR OIaTTEPATOTNTA). AVTIOTOIXA HE TOUG
TTEPIOPICUEVOUG, UTTAPXOUV Kal Ol QPEATIOl UOPOQPOPEIG HE
Olappor OTTou BERala TO NUITIEPATA OTPWHA OTTOTEAEI TO KATW
OpIO TOUC.



ZXAHA 6.2 TOrMO NG UTTGYEILDY USDOMODEL,




6.4 METPHXZEIZ NMEAIOY

H katavour Kal N Kivnon TwV UTTOYEIWV VEPWYV UTTOPEI Va epeuvnOEi
KAl VO avaAuBei €ite pJe mITOTTOU €iTe PNE BEWPNTIKEC HEBODOUG.
Opwg, otroiadAtrote BewpnTiky MEAETN TTPOUTTOBETEI KATTOIO
UOPaUAIKG dedopéva atrd To TTeEdio Kal Ta TTIo BacikG €ival ol
OTAOPEC TNG €AeUBEPNC €TTIPAVEIAC KAl TA TTIECOUETPIKA QopTia
TTOU JETPOUVTAI OTA TTIECOUETPA KAl OTA TTAYAdIA TTAPATPNONG.

‘Eva melOUETPO ATTOTEAEITAI ATTO I CWAAVWAON TTOU gival d1IATPNTN
MOVO OTO KATW AKPO TNG KOl TTou TOTToBeTEiTal dlavoiyovTag
KATOKOPU@PA TOV UTTO MEAETN udpoopcda. Me 10 TECOUETPO
METPIETAI N TTieon, OnAadr 10 TTECOUETPIKO @OPTIO O€E €va
OUYKEKPIMEVO ONMEIO EVOG TTEPIOPICHEVOU UDPOPOPEQ, EKEI OTTOU
BpiokeTal TO dIATPNTO AKPO TOU.



EKTOC a1mmd TIC €EPEUVNTIKEC YEWTPNOEIC, TIOU OTOXEUOUV OTN
dlEpeUvVNON TWV VEWAOYIKWV Kal UOPOYEWAOYIKWY
XOPAKTNPIOTIKWY TWV OI0QOPWY £0AQPWY Kal TTETPWHATWY, Kal
TTOU N TEXVOAOYIa Kal N XPNon Toug €ival OIGQOPETIKN, UTTAPXOUV
OUO TUTTOI YEWTPNOEWV TIOU OQOPOUV OTNV UOPAUAIKN TWV
UTTOYEIWV POWV Kal yivovtal yid Tnv Trapatnpnon Kai v
EKMETAAAEUON TWV UTTOYEIWV VEPWV.

‘Eva mrnyad! Tapatnpnong atroTeAEITAl aTro éva OIATPNTO 0€ OAO TO
UNKOG TOUu OWArRva Tou, avrtiBeta pe 1O TECOMETPO, OE
OTEYAVOTTOIEITAI WG TTPOG TOV UDPOPOPED TTOU TOV TTEPIPAAAEL.
‘ET01, BewpnTikG TOUAGYXIOTOV, TO TINYAdI QUTO OEV TTPOKOAEI
Kavéva eUTTO0IO OTNV UTTOYEIa por). Eival guaiko Ot pia TeTold
owAnvwon o¢ Ba ptropouase va xpnoiyotroinbei yia TN YETPNON
TOU TTIECOUETPIKOU QOPTIOU OE TTEPIOPIOUEVOUG  UDOPOPOPEIG,
a@ou TeAIKa Ba €dive pia TiUA TTou O Ba ATV OUTE TTIECOUETPIKO
QOPTIO 0ouUTE OTABUN TNG €AeUBepnC  em@AveEIaS  aAAdG
ouvOUAOUOG TOUG.



TENOG, TO TINYAdI EKPETAAAEUONG KATAOKEUACETAI KUPIWG VIO
AvTANON €iTe ATTO QPPEATIO EITE ATIO TTEPIOPICUEVO UOPOPOPEQ.
XPNOIJOTIOIEITAI OUWG KAl YIa METPAOCEIC TNG OTABUNG N TOU
MECOMETPIKOU POPTIOU.

21N OEUTEPN TTEPITITWON, TOU TTEPIOPICHEVOU dNAQdN udpoPopLa, TO
(POPTIO TTOU METPIETAI E€ival MIA MEON TIUN KATA TO UWPOG TOU
QIATPAPIOPEVOU THAMOATOG TOU UDPOPOPEQ.

O1 TINEC AoITTOV TTOU TTaipvovTtal atro TMECOPETPA Kal TTNyadia
EKMETAAAEUONG YEVIKA OIQPEPOUV KAl ICOUVTAl POVoV OTav Ogv
UTTAPXEI PON OTOV UTTOWN udpopopia.



6.5 TO MAOHMATIKO NMPOBAHMATQN YINOIEIQN
NEPQN

H kivnon TOou veEPOU OTOUC UDPOPOPEIC €CaPTATAl TOOO OTTO TA
UOPOJUVANIKA XOPAKTNPIOTIKA TOUC OO0 KOl TIC TOTTIKEG
ouvonkec ponc. O Tmo BeueAiwdNC VOUOC TNG UDPAUAIKNC TwV
UTTOYEIWV powyv, TTOU dlaTtuTtwOnke atrtd Tov AAAO pnXaviko
Darcy kai @QEpEl TO OVOPa TOU, ApOopd OTIC ECICWOEIC Kivnong
TWV UTTOYEIWV VEPWYV KAl OTN YEVIKI TOU HUOP®N YPAPETAl WG
e¢nc (Hermance, 1999):.

Q= KAJ

Otrou: Q €ival n TTapoxr oTrolacdATTIOTE UTTOYEIAG porg, K gival
TTAPAUETPOG TOU TIOPWOOUG MECOU TIOU YApOKTNPilel TN
OIATTEPATOTNTA TOU KaI KAAEiTAI UDPAUAIKN aywyigotnTa, A €ival
TO €UPadOv TnN¢ dlaToung Tou udpoPopEa YEoa aTrd TNV OTToid
viveTal n pon kal J g€ivar n udpauAikry KAion Tng eAeUBepnc N
MECOMETPIKNG ETTIQPAVEIOC. H UOPAUAIK] aywyINOTNTA  EXEI
JovadeC TaXUTNTAG Kal N TiIUN TG €COPTATAlI TOOO QTTO TO
PEUCTO OCO Kal ATTO TO TTOPWOEC HETO.



‘Etol o1 eqlowaoelg kivnong aTig Tpeig dieubuvoelg x; (1=1,2,3) TTou
XAPAKTNPICOUV £V YEVIKA AVIOOTPOTIO KAl ETEPOYEVEG MECO EVOC
ApPTECIAVOU CUCTHMATOC ypAgovTal:

_ oQ
g -=-K. @x‘”V

2TIC TTAPATTIAVW OXECEIC Ol OUVIOTWOEG TNG TTapoxns Q OTIg
TPEIG DIEVUBUVOEIC £XOUV QVTIKATAOTABEI ATTO TIC CUVIOTWOEG TNG
€I0IKNG TTapOXNG n Taxutnrta diNénong, g = Q/ A, TTou €C
opIopoU IoouTal JE g = NV , otou V n TaxuTnTa PONG Kal N 10
TTOPWOEG TOU £DAPOUG Kal €XEl DIAOTACEIC TAXUTNTAC.



[Mépav Twv TTAPATTAVW TTAPAMETPWY, OTO PABNUATIKO TTPOBANUC
TWV UTTOVEIWV POWV OCUMUETEXOUV - OTTwG Ba @avei Kai
TTAPOKATW - OUO aKOMa UOPOOUVAUIKEG TIAPAUETPOI TOU
udpPOYOopPEQ:

Q) , TTOU XapoakTnpilel TNV IKQvOoTNTa €VOG
UOPOPOPED VA HETAPEPEI VEPO KAl TTOU I00UTAI PJE TO YIVOUEVO
TNG UOPAUAIKAG aywyIihuotTnTag Tou udpogopsa K, €1Ti TO TTAX0C
Tou b, Kkai

B) , TTOU OTTWG TTpoavVaPEPBNKE, eKPPAlEl TNV
TTOOOTNTA TOU VEPOU TTOU ATTOdIdETAI avA HOVAdA ETTIPAVEIOG
TOU Udpoopeéa, ecaitiag MiIag povadlaiag HETABOAAC OTO
UOPAUAIKO QOpTIO.



H eiowon pong o€ udpoopeic, OTn VYEVIKA TNG MopYn,
Baciletar otnv apxn ™S dilatipnong TN padag Tou PeucTou
(vepou) oTo TTOpwdEC PECO (£0a@og). Zuvdualovtag, AoITTov, TN
OXEON TTOU TIPOKUTITEI ATTO TNV APXN QUT ME TOV VOUO TOU
Darcy (TTapatmrdvw oxéon), KataAyouue otnv €CnG OIOaQOPIKN)
eCiowan TTou IO0XUEI VIO ETEPOYEVEC Kal avIoOTPOTTO Yoo (Bear,

1979): 5 . .
—(K ij_@} - 55_(p
OX OX t

OTToU t 0 XpOvog Kal S, TTAPAPETPOG TTOU OVOUACETAl EIOIKN
OTTOONKEUTIKOTNTA TOU TTOPWOOUG PETou (ouvnBwg S = S b).



O1rw¢ ava@EpBnKe Kal TTPONYOUPEVWG, TA TTEPIOCCOTEPO
TTPoBARMaTa pong, AuvovTtal wg didiacTarta opIovTIq,
KAvoVvTac TNV uttoBeon TG udPAUAIKNC Bewpnongc.

YTTapxouv, OMWC Kal E€IOIKEC TTEPITITWOEIC OTIOU
arraiTeital N €miAuon  TTPORANUATWY, KUPIWC VIa
PPEATIOUC UDPOPOPEIC, OTO KATAKOPUPO ETTITTEDO.

[la To AGyo QuTO, N TIEQIYPAP TWV HOABNUATIKWY
MOVTEAWV TTOU €TTIAUOUV TOUG OdIAPOPOUC TUTTOUG
HaBnuaTtikwy TTPoRANUATWY dlaxwpileTal OTIGC OUO
QUTEC KATNYOPIEC.



6.6 H FTENIKH EZIZQ2H POHZ TQN YMNOTIEIQN
YAATQN

H tTapatravw avaAuon yeviKeUETal EUKOAQ yia TPIOdIAOTATN pon,
Bewpwvtag Eva dlagopikd Oyko avagopdc dx dy dz. Mg tnv idia
TTopEia  utTtoAoyiopwy  Ba  kataAnpgouue oTnv  akOAouBn,
avTioToIXn ME TNV £Ciowon ouvéxelag, oxéon (Gupta, 1989):

;(K$j+§(}<2;j ;(Kz&] S+

OTToU, EKTOC aATTO TN TPIodIdoTATn Bewpnon Tou Trediou PONG,
EXEI YiVEl Kal N TTPOCONKN Tou 0pou PopTiIong W, pe dIAOTACEIC
[L*T-1], 1ToU ek@pdadlel TIC eCWTEPIKEC €10000UC 11 €E€BOOUC
(O1app0oEC) vepoU. H eciowaon auTtr 1IO0XUEl YEVIKA YIO OUOYEVN,
ETEPOYEVN, ICOTPOTTA KAI AVICOTPOTIA UEOQ.



[1a 100TPOTTO (OMOYEVEC 1] ETEPOYEVEC) MECO N TTAPATTAVW
eCiowaon ypageral arrAouoTepQ:

5[K5hj+8 Kah +Q(K@j:8 @+W
ox\ ox) oy\ oy) oL\ oz > ot

KAl YO OJOYEVEG KAl ICOTPOTIO HECO YPAYPETA:

oh . oh oh_S,eh w
>+ S+ = +

2TNV TTEPITITWAON POVIPNG PONGS XWPIGC OpO POPTIONG, OTNV OTTOIx
Oev UTTApPXEl METABOA oTO Tredio pPoNg HE TO XPOvVo, Ol
TTAPATIAVW  €CICWOEIC  ATTAOTTOIOUVTAlI  ONMAVTIKA,  a@ou
unodeviletal 1o 0e€I0 PEANOC Touc. ‘ETOl, N €Ciowon poviung pong
OE ETEPOYEVEC QAVIOOTPOTTIO MECO YypAPeTal (yia TO ouoThua
OUVTETAYMEVWY TWV KUPIWY AZOVWV):



OX “oX ) oy Yoy ) oz ‘0z
KAl N €Ciowan POVIUNG PONG OE€ OPJOYEVEG KAl ICOTPOTIO MECO YIVETAI:
2 2 2
h h h
oh, oh oh_,
OX O y 07

H teAeutaia oxéon cival yvwoTr) wg e¢iowon Laplace.

H yevikr €Ciowon Twv UTTOYEIWV VEPWYV TTEPIYPAPEI TOOO TNV
Kivnon TOU VEPOU OTOUG UTTO TTiEon udpOPOPEIC 000 KAl OTOUG
EAEUOEPOUC. 2TNV TTEPITITWON TWV UTTIO Trieon udpoPopEWY Kal
XWPIic va Aappaverar uttown o Opog @opTiong W, n YEVIKNA
eCiowaon yia avioOTPOTTO KOl OVOUOIOYEVEC HECO TPOTTOTTOIEITAl WG

£¢NG:



0 oh) 0 oh) 0 oh oh
k22K, 22k D52
OX oX ) oy oy ) oz 0z ot

EVW YIA I0OTPOTTO KAI OJOYEVEC Eival:
2h 2h 2h 6h
Kx82 + Ky@Z + KzaZ :Ss_
8X ay 82 ot
2TNV TIEPITITWON TWV EAEUBEPWY UDPOPOPEWYV, KAVOVTOC TNV
TTapadoxr TG op1dOVTIaS PONG Kal Xwpeic va AaupBaveralr uttoyn

0 0po¢ @opTionc W, n yevikil €€iowon yia avioOTPOTTO Kal
OVOUOIOYEVEC HECO TPOTTOTTOIEITAI WC EENG:

g(K ha_hjg « nhlg o
OX * OX) oy Yooy Y ot




H tapamdvw e€iowon €ival yvwoTtn wg egiowon Bousinesd.
[ pauMIKOTTOINON QUTAG TNG €CicwWONG MTTOPEI va oupBei, oTav n
aAAayr) oTnNV TITWON TNG OTABUNG €ival PMIKPR OXETIKA ME TO TTAXOC
TOUu udpoYopEa, OTTou To UWoC h avrikaBiotaral ye To TTAXOG TOU
udpogopéa b. Tla €Eva opoyevry UudpoPopéd n eCicwon
METATPETTETAI WG EENG:

o’h Oh| s, on
[KX8X2]+[Ky8y2}bat

H oAokApwon Tou paBnuaTikou TTPOPARMATOC YiveTal PE TRV
TTPOOONKN TWV APXIKWY Kal TwV OPIOKWY ouvBnkwyv. Q¢ apxIkn
ouvonkn vyia évav aubBaipeta opilduevo Xpovo t=0 opileTtal n
Katavoun Tou TTieoueTPIKOU (i Tou udpPauAIKoU) @opTiou OTnV
apxn Tou @AIVOUEVOU Kal £XEl TN YeVIKN popeny h=f(x,y,0), étTou f
gival gia yvwoTr ouvapTtnon o€ KAabe onueio X, y Tou opIifOVTIOU
Tediou Pong.




O  T1UmoI  TwWV  OPIOKWY  OuvOnkwvy  TTOU  OuvhBwg
XPNOIMOTTOIOUVTAI O€ TTPOBANUATA UTTOYEIWY POWV EiVal TPEIG!

a) ouvOnkeg yvwaTou @oprTiou, ¢=f,(X,y,t),

B) ouvbnkeg yvwaoTng Tapoxng Q'=f,(X,y,t),
otrou Q' N ava povada PNKoug Kal KABETa aTnv OpIakH)
KOQUTTUAN dInBoupevn TTapoxn Kal

Y) OUVBNKEC NUITTEPATOU OpPioU.

H 1o ouvnBiouevn_epapuoyn Tng ouvlnkng yvwaTtou @opTiou,
a@opa OTA OPIa UOPAUAIKAG ETTIKOIVWVIAG TOU UOPOPOPEQ HE
EMPAVEIOKA VvePA (TTOTAMIA, Aipveg BAAacoeg), n avtioToixn
YVWOTAG  TIOPOXNG  XPNOIMOTIOIEITalI  yia  adlatépaTa  opia
(MNOEVIKN dINBoupevn  TTAPOXM), €vw N OplaKn  ouvlnkn
NUITTEPATOU  OpioU  EQAPUOCETAl O TIEPITITWOEIG  UEPIKA
Ppayuévne Koitng Trotapou 1R Aigvng, Adyw ammébeong
AETITOKOKKWY UAIKWV TTOU UEIWVEI TNV UOPAUAIKN ETTIKOIVWVId
UOPOPOPEA-ATTODEKTN.



ATIO TO TIAPATIOVW, TIPOKUTITEL OTI N QVTIUETWTTION TWV
TTEPIOPICUEVWY  UDPOPOPEWY, OTOUG OTTOIOUG T Opla  Egivail
YEWUETPIKWG KaBopiopeva, gival ammAoUaTEPN. 2TOUG PPEATIOUG
UOPOYPOPEIG, TO YEYOVOg OTI TO GVw OpIo TNG Pong (opio
eAeUBePNG  eTTIQAVEIOG) OEV €ival YEWUETPIKWG KaBoOPIoUEVO,
aAAa TTpoadiopileTal atrd TN ouvernkn PMNOEvIOPOU TNG TTiEoN,
gl0Ayel onuavTikn OQUOKOAIQ.

[MoAU ouxva Ta TTPOBANPATA PONG O PPEATIOUG UDPOPOPEIG
armrAotrolouvTtal pe TN Aeyouevn umobeon Dupuit, oupgwva pe
TNV omoia n pon PTopei va OewpnBei TTPOKTIKWG 0opICOVTIa
(epdoov BEPaia n KAion Tou @peaTiou opidovta eival pikpn). Ol
OUVETTEIEG QUTAG _TNG uTdBeang eival OTI (a) N KATAKOPUPN
ouvIOTWOA TNG €IDIKNG TTAPOXNG €ival UNJEVIKA, () o1 0pICOVTIEG
OUVIOTWOEG TNG €IDIKNG TTapoxNg Eival otabepeg kab' Uyog ot
KaBe KaTakdpuen ypauun kai (y) 1o UDPAUAIKO UWog o€ KaBe
KATAKOPU®N YPAUMN €ival oTaBgpO kKab' Uyod.



6.7 ANAAYTIKEZ AYZEIZ MONIMHZ POHZ

H poviun pory 1mtou avatrapiotatal amé tnv e€iowon Laplace,
UTTOPEI va eTTIAUBEI e BAon TN Bewpia TWV PEPIKWYV dIAPOPIKWV
eCIoWOEwWV. Na ouvlnkeg TTPAYUATIKAG PONG, O AUCEIC TTPETTEN
VQ IKAVOTTOIOUV TIC OPIOKEC OUVONKEC OXETIKA UE TA TTIECOUETPIKA
popTia. To TTopwdeC UNIKO Bewpeital OJOYEVEG Kal I00TPOTTO O€
OAEC TIC TTEPITITWOEIG.



6.7.1 YIro 1rieon udpo@opLag

H por] otn yewTtpnon 1ou dIaTTEPVA OAOKANPO TO TTAXOC TOU
UdPOPOPOU COTPWHPOATOC OCE€ EvVA OMPOYEVI] KOl  100TPOTIO
UOPOPOPEA Eival AKTIVWTA CUMUETPIKA. H aKTiva TNG yewTpnong
METPATAI ATTO TO KEVTPO TNC YewTpnong (ZxAua 6.3). a €vav
I0OTPOTIO KOI OPOYEVH] UOPOPOPEA, N ECIOWAN TTOU AVAPEPETAI
oTn yoviun pon eivai (Freeze and Cherry, 1979):

2 2
oh, oh _,
OX ay

XPNOIUOTTIOIWVTAG TTOAIKEC CUVTETAYUEVEC, ONAQDH:

X =TrcCcosd&
Yy =rsiné

SF )
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ZXAMA 6.3 YTTO TTIEIN 1 TTERIORITEVDE USDopopEs.




N e€iowaon TNG utTdyElag pong AapBaAaver Tn HoOPYN:

TTOU anMaivel Ot TO YIVOUEVO:

dh

r o C .. C orabepa
r



H 1Tapoxn 1TTpoKUTITEl Ao TO VOUO Darcy, XpnoIJOTIoIWVTAG WG
em@aveia A Tnv TTApATTAEUpPN ETTIPAVEIA KUAIVOPOU AKTIVOC I Kal
uyoug b, cuugpwva pe Tnv eCicwon:

Q =2zrbK @
ol

n otroia av AuBei wg 1pog h diver:

Q
h= Inr +
2 7bK C 2

Epappdloviag OUO @opeEc Tnv TeAeutaia €Ciowon, Via
ATTOOTACEIC R KAl I KOl a@aIpwVTaG KATA JEAN, AauBaverai:

= In—+H [L]



omou: H =10 mMECONETPIKO POPTIO O€ atmooTacn R
h =710 MECOUETPIKO POPTIO O KABE atTOéoTACH I
Q = n Tapoxr avrAnong
b = 10 TTGX0G TOU UDPOPOPED
bK= n yeTagopIikoTnTa

H trapamdvw eCiowon Ba pttopouce va €caxdei kalr pe tnv
oAokAnpwon 1NG e¢iowong Darcy:

Q =2xrbK )

dr

H e Rar
;‘:dh_ZbﬂK-“r

r



6.7.2 EAeUOEpPOC UDpOPOPENGS

H avaAuon Tou €AeUBepou udpoPopEa ViVETAl UE TIC TTAPADOXEC
Dupuit, 6ttou dnAadr) Bewpeital OTI

a) N pon gival op1{OvTIa Kal

B) n TaxuTtnTa TNG PONG €ival avaloyn TnG UdPAUAIKAG KAIONG.

Mia Paoiky dlagopd avApeca OTn pory €vog UTTO Trieon
udpoPopéa Kal evOg eAeUBEPOU gival OTI OTOV EAEUBEPO TO TTAXOC
TOU UOPOPOpPEa METARBAAAETAI KOl WG €K TOUTOU WETAPRAAAETAI Kal
n OlaTOMN TTAPOXETEUONG VEPOU OTN YewTpnon avtiAnong. H
OXEOEIC TTOU ava@EPONKav oTnV TTPONYOUUEVN TTAPAYPAPO £OW
yivovral.

olg

Q=27zrhK —
dr



a@ou n TTapoxn Oev eCcapTarTal AT TO TTAXOS Tou udpogopea b
aAAG atré TN oT1dBun Tou vepou h. H TteAeutaia AapPaver mn
Hop®n:
dr
hdh = Q
27K r

N €TiAUCN TNG OTTOIAG DIVElL.

h = Inr+C2

Epapudlovrac TaAl TV Ta)\aUTaia gciowaon yia atTooTACEIC ' (ME
o1d0Opun h) kar R (pe otdOun H) kai a@aipwvrtag Katd HEAN,
AappBaverai:

W= L]

7K R



n Hz—hzzilnﬁ [Lz]

K r

H trapamdvw eciowon 6a ptropouce va €¢axOei kal PE TNV
oAokAnpwon 1nG e¢iowaoncg Darcy:

5 e e b
ol
Thdh: Q dr
’ 2K A g

Ta TTapatravw PeyEDn artreikovidovral oTo 2Xnua 6.4.
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ZXNHa 6.4 EAsUBEp0C 1) PPECTIOE UDPOPOPEQL.




6.7.3 HuItrepropIopuEVOG UOPOPOPENGS

2TNV TIEPITITWON TOU NUITTEPIOPIOUEVOU UOPOPOPED, AUTOG
TTEPIOPICETAI AVAUEDA O€ £va KATW aAdIATTEPATO OTPWHA Kal £va
TTAVW NUITTEPATO. ETTAvw aTtrdé TO NMUITTEPATO OTPWHA Eival EVAG
eEAEUOEPOC UBPOYPOPEAC, KAl APXIKA TO TTIECOMETPIKO (POPTIO TOU
NUITTEQIOPICPEVOU  UDPOPOPED CUMTTITITEL PJE TR OTABPN TOU
eAeUBepOU UdPOPOPET, OTTWG PaiveTal oTo ZXNMa 6.5. Me Tnv
AVTANON aT1rO0 TOV NUITTEPIOPIOUEVO UDPOYOPEA, ONUIOUPYEITAI
Mia TmeCOMETPIKN dlapopd avaueoa oTov eAEUBEpPO udpoPopia
KAl TOV UTTO TriEOn, ETMTPETTOVIAG PON ATTO0 TO NUITTEPATO
oTpwua. H ponl Bewpeital opilovTia aTov UTTO TTiEon udPOoPopEa
KAl KOTOKOPU®PN OTO NUITIEPATO OTPWMHA. 2TN VEVIKN €Ciowaon
TTPOOTIOETAI £€vag OPOG TTOU AvVATIAPIOTA TN dlappPor] AT TOV
EAEVUOEPO UDPOPOPED OTOV NUITTEPIOPIOUEVO:

_H,—h

pe-Ho
d b




(Qc e TOUTOU n eciowon yia NUITTEPLIOPIOUEVO
udpoopéa o€ povodlidoTaTn YopePn Eivai:

KbQJerEdh K.
dr? r dr Kbb

[la TrTTwon o1dlung s = Hy —h:
d’s 1ds K

- + - S
dr rdr Kbb

dr* rdr B?

d25+1ds S g [Lﬂ



H etriAuon TnG TeAeuTtaiag diapopiknG eciowang divel:

s=C.K.[ g J+C.To( 5] [L]

OTTOU:

S =nTTwon oTdbung
[, (r/B) = n 1potromroinuévn ocuvaptnon Bessel mpwTtng 1agng
K, (r/B) = n Tpotrotroinuévn acuvaptnon Bessel deuTtepng 1AENG
C,, C, = 0100epEG TTOU TTPOKUTITOUV ATTO OPIOKEG CUVONKEG

H T1eAkp  €giowon vyia €évav  QTmeEPIOPIOTNG  €KTAONG
NUITTEPIOPIOUEVO UOPOPOPEQ Eival:

=2 K[ 5] It



O1 nipeg K, (r/B) yia diad@opeg TINEG /B mrivakoTrolouvrtal.  [a
/B<0.05 n mrapatrdvw eCiowan ypageTal.

s =9 In[l.lZBEj L)
27cT I
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6.8 OEQPIA EIAQAQN

H e@apuoyr TNG YEVIKAG £Ei0WONG TNG UTTOYEIAG PONG TTPOUTTODETE!
OTl Ta Opla TOU udpogoptia cival atrepiopiota. OAol ol
udpoopeic waoTdoo, TrEPIBANNOVTAl €iTE aTTd  adIaTTEPATA
OTPWHATA &TE ATTO OTABEPNS TPOoPOdOTiag Opia, OTTWC AiUVEC
Kal TTOTAMIA.

2TNV TTEPITITWON TTOU YEWTPNOEIC AVTANONG PpiokovTal KOVTa o€
TETOIA OpIa, Ol ECICWOEIC VIO ATTEPIOPIOTO UDPOPOPED €ival un
EQPAPPOCIPEG KAl VIO TNV AVTIMETWTTION QUTWY TWV TTEPITITWOEWV
givar arrapaitntn n Xpnon 1S Bewpiac Twv IdWAwy, OTTOU
YEWTPNOEIGC - €idWAQ XpnoigoTtrolouvTal yia T Onuioupyia
TTPOUTTOBECEWY ATTEPIOPIOTOU UDPOPOPED. 2TO TTAPOV KEPAAAIO
gceTa@dovTal OUO TTEPITITWOEIC, N Mia TTANCioV TTOTANOU Kal N AAAN
TTANCiov adIaTTEPATOU OTPWHATOC.



6.8.1 Nl'ewTpnon TANCioVv TTOTANOU

Katd pnkog Tou TroTAPoU UTTAPXEl &va OTABEPO TTIECOUETPIKO
@opTio. Qg €k TOUTOU O KWVOG TITWONG TNG UTIOYEIaG oTABUNG
TTPETTEI VA ATTOANYEI OTNV ETTIPAVEIQ TOU TTOTANOU.

AuTO pTropei va  emiTeuxOel, €av pia yewtpnon €idwAo  TTOU
EUTTAOUTICEI TOV UTTOYEIO UOPOQOpPEd BpiokeTal oTnV  AAAN
TAEUPA TOU TIOTOMOU, O€ ion OTOOTOON ATIO AUTOV HE TNV
apXIKA YEWTPNON, CUNPWVA JE TO 2XNMa 6.6.

H yewTtpnon €UTTAOUTIOUOU AEITOUPYEI PE TNV idIO TTAPOXN ME EKEIVN
NG YEWTPNONG AvtAnong, €101 WOTE N TITWON OTABUNG TNG
YEWTPNONG TTOU O@EIAETAI OTNV AVTANON, va E€ival ion PE TNV
avodo TNG oTABUNG TTOU OPEIAETAI OTOV EUTTAOUTIONO Kal Ol OUO
OTAOUEG VO EGOUOIWVOVTOI KATA HNAKOG TOU TTOTAMPOU, OTTWG
PAiveTal OTO ZXNMOA 6.7.



‘E0Tw OTI N améaoTaon TNG YewTPNonNG AviAnong atro 10 TTOTAI
givalr a ['a onueio ye ouvTeETaAyPEVES (X, Y), Ol ATTOOTACEIC TNG
YEWTPNONG AVTANONG KAl EUTTAOUTIONOU OTTO TO OUYKEKPIMEVO
onueEio ival avrioToIxa:

ri=(a=x) sy s rm(ax) ey

H TTwon otalung e€aitiag TnNG TTPAyUATIKNG YEWTPNONG Eival:

Q a

— In
S 270K 1,

EVW N YEWTPNON €idWAO, dnuioupyei Avodo oTabunc ion WE:
@) a

= — In
S2 2 7bK -




H teAIk TTTwon o1dbung oto onueio (X, y) Ba ecival ion ye 10

aBpoiopa TNG TITWOoNG OTABUNG TTOU OPEIAETAI OTNV TTPAYUATIKN

YEWTPNON Kal TG avodou TG oTABuNG €CalTiag TNG TTAPOUCIiag
TOou udaTopeUPATOC, dNAAdN:

2

Q ¥ +(a+x)

5=§,TS,= A7bK In y2+(a_x)2

[L]

OTTOU:
a = n opIfOVTIa ATTOOTACN TOU TTOTAMOU ATTO TN YEWTPNON

X,y = Ol OUVTETAYMEVEC TOU onuEiou OTToU avadnreiTal
n TTTwon oTddung



MNpaypanks nmyabs Mnyd& eibwho
- - -Q
L =0(a.0)

ZXAMA 6.6 ATTOOTAT TOM YELOTRITE0Y SYTANTNG KO ETTOYOTR 0P 0D ING GTTO TO TTOTA |,
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6.8.2 Nl'ewTpnon TANCiov AdIATTEPATWY OPIWV

2TNV TIEPITITWON AUTH O&V UTTAPXEl POn TIEPAV TOU adIATTEPATOU
oTpwuaTtoc. Edv pia yewTtpnon €idwAo To1T00£TNBEi QIO TNV
AAAN TTAEUPA TOU OTPWMATOG KAl AVTAEI YE TNV idIa TTapOoXI), TOTE
ol TITWOoEIC 0TAbung Ba ouvavinBouv oTo aAdIATTEPATO OPIO,
OTTWG QaiveTal oTo 2XNMa 6.8. EAv n akTiva €mppong cival R,
TOTE N TTTWON oTA0unN¢ yia Kabe yewrtpnon diveral arrod 1n oxéon:

— Q |ni[|_]
277bK r.r.

S

OTTOU:
r,,f, = Ol ATOOTACEIS OTWG opidovTal TTapaATTAvwW Kal
R =n akTiva £mMpPPONG.



6.10 ANQAEIEZ TEQTPHZHX

H ouvoAikr) TTTwon oTalung o€ Mia yewTpnon atroTeAEiTal atro
OUO OuVvIOTWOEG. H pia €ival N TITwaon S, TToU TTAPATNPEITAl OTO
ECWTEPIKO PEPOG TNG YEWTPNONG Kal N GAAN S, KABwg 10 vEPO
METAKIVEITAI HEOW TWV QIATPWV oTNV avTAia. H deuTepn TTTwon
gival yvwoTn wg atTwAEIEG AOYyw dIauopPwaong TNG YEWTPNONG
Kal QiveTal atrd Tn oxEon:

. n
s, =CQ"[L]
OTTOU:
C= oT1aBepd, <0.5min?/m°>, vyia KoAfl oxediaon
YEWTPNONG

n = n duvaun TNG TTapoxng ocuvnbwcg 2



O! OUVOMIKEC OTTWAEIEC YEWTPNONG YIO KATACTAOTN I00PPOTTIAG
(OuvOnKeg PovIUNG porng) givai:

_2.3Q o 1y

S, =
24T ng+CQ”

EVW VIO KATAOTAON YN 100ppPOTTiac (OUVONKES un HOVIUNG PONC) Eivai:

230, 2.225Tt .

St
AT

CQ"[L]

H ammédoon TG yewTpnong diveTal Atro Tn oXeon:

E= Ss’—a x100|adisorarol]
[



N aAANIWG:

E = [1— S—Wj x100[ adidoraro]
St

EIdIKA IKavoTnTa €ival N atmmodoon TG YewTpnong yia povadiaia
TTTwon oTAdunC:

- Qrira
/I—St[LT ]



ZXI0 6.17 ATTUDASIES YEULTPNOTE.




6.11 ENMEZEPT AZIA TQN AOKIMAZTIKQN ANTAHZEQN

O1 dokiyég avrAnong kai etravagopdg (drawdown and recovery
tests) Exouv oav OKOTIO va EKTIUNOOUV TIC BACIKEC TTAPAUETPOUC
TWV UOPOPOPEWYV OTN YEITOVIKN TTEPIOXN TNG YEWTPNONG TTOU
vivetal 1o Te0T. Ta TEOT AVTANONG €ival €vag TPOTIOC EKTINNONG
KOl TTPO0OIOPICHOU TWV TTAPAMETPWY ATTO EAEYXOMEVO TTEIPANA
Kal OxI atrd I0TOPIKA oToIxeia Tou udpogopéa. O1 TTapAueTpOl
TOU UOPOPOPED TIOU EKTIMWVTAI Eival N TTOPOXETEUTIKOTNTA
(transmissivity) T ka1 0 CUVTEAEOTNC evaTToBrikeuong (storativity)
S.

AvaAoya PE TN QUON TOU TECT KAl TA OTOIXEIO TTOU GUAAEYOVTA, €ival
OUVATOV Vva EKTIMNOOUV Kal QAAAEG TTApPAUETPOl TI.X. O
ouvteAeoTn¢ dlapporn ¢ (leakage factor) A, TTAnpo@opieC yia TIC
oplakéEC ouvOnkec (boundary conditions) K.A.T.



Katd Tn OldpKkeia TNG OOKIMNG O€ HIa YEWTPNON, N AviAnon
TTPETTEl va YiveTal e oTabepn apoxn Q,, Evw ol METABOAEG TNG
TITWoNG oTAbung TNG UTTO AVTANON YEWTPNONG KATAYPAPOVTAl
ME TNV TTGPOOO TOU XpoOvou (drawdown test). H avtioToixn
KaTaypa@r) YiveTal KOl O€ MIa N TIEPIOOOTEPEG OE nPEWia
YEITOVIKEG  yewTpnoelg (interference test) epooov 0€ AUTEG
UTTAPXEI duvaToTNTa METPNONG TNG OTABUNG.

Ta oOToIXEid TTOU TIPOKUTITOUV aTTd TNV KATAypa®r], OTav
eloaxBbouv oTnv KAataAANAn egiowaon TTWong oTabung - xpovou,
TTAPEXOUV TIC TTAPAUETPOUC TTOU TTPOAVAPEPALE.

H emAoyn Tng KATGAANANG egiowaong €ival iocwg 10 0 OUCKOAO
Briua evog TEOT AVTANONG, APOU N EGIOWON QUTN EGOPTATAI ATTO
TIG OPIOKEG OUVONKEG TOU UOPOPOPED, TN YEwAoyid, Tn diappon
QVAPECO OTA UOPOPOPA OTPpWHATA KATT. EOW TTpETTEl va yivouv
uttoBeoelg,  BaciCOEvol  0€  TTPONYOUUEVEG  YEWAOYIKEG
TTANPOYOPIEC, aPoU Oev UTTAPXEI CUCTNMATIK Bewpia yia TNV
eTTIAoyN TNS KATAAANANC e€icwaonc.



YT1ro0£Touue AOITTOV OTI TG UOPOPOPA CTPWUATA CUUTTEPIPEPOVTAI
oav  QVTITIPOOWTTEUTIKOG UOPOYOPEAG, apou n porp oTad
OTPWHATA QUTA €ival TIPAKTIKA opidovtia. O1  adiatrépartol
OXNUATIOMOI TTOU  [BpioKovTal METACU Twv OlaTTepaTWyY OF
OUMMETEXOUV UDPAUAIKA.

H dokiyaoTikr) avtAnon, Eva Treipaua Pe 10 OTToio TTpocdlopilovTal
XAPOKTNPIOTIKA TOU UdPOPOPEa Yiveral o€ OUO PACEIC. TN pAon
AaviAnong kal TN @acn mmavagopdc. H avrtAnon &ekiva e
oT1aBepn) TTapoxn Q omoTe N oTABPN OTN yewTtpnon apxifel va
TEPTEL, H TTTWON oT1ABPNG S €ival ouvapTtnon Tou Xpovou t atro
TNV €vapén tnG avrAnong. Otav n o1dBun OTANATACE! VA TTEPTEI
(autd oupPaivel O0tav 0 UdPOPOPEAC PTACEI O KATAOTAON
I00PPOTTIAC), OTANATA N AVTANON, KAl N oTaBun apxicel TTaAl va
avePaivel.



6.12 EMIMNAOYTIZMOZ TQN YMNOIEIQN YAPO®OPEQN

H
BpoxOtrTwon eival £€vag QUOIKOG TPOTTOG EMTTAOUTIOHOU
MI0G AEKAVNG.

O T1EXVNTOC EUTTAOUTIONOC MIAG AEKAVNG VYiVETAl HPE MIA TTOIKIAIQ
MEBOOWYV, OTav gival aTtrapaitnto va ermau¢nBouv Ta UTTOYEIQ
atroBEuara vepou.

YTTAPXOUV TTEVTE OUVNOBEIC TEXVIKEC TEXVNTOU EUTTAOUTIOUOU, UE TNV
TTPWTN ATTO TIG TTEVTE Va dlaxwpileTal o€ 4 UTTOKATNYOPIEC:



NePO TTOU eKTPETTETAI ) AVTAEITAI ATTO UDATOPEUMA, YEUICEl Mia N
OEIPA aTTO MIKPEC QPUOIKEG AgkdAvec Kal OInBoupevo pEoa OTO
£0a@OoC TPoodoTEl TOV UTTOyeElo udpoopéa. O pubuodg
TPOPOO0CiIac £Xel ATTOOEIXTEI OTI €ival AUECO AVAAOYOC ME TN
dlapopd OTABUNG METALU TOU VEPOU TPOPOdOUiag Kal Tng
OTAOUNG TOU UdPOPOPED KOl MEIWVETAI ME TO XPOVO AOYw
TTANPWONG TWV E0APIKWY TTOPWV.

Me Tn pEBODO auTh evIOXUETAlI N €TOI KAl GAAIWG ONUAVTIKNA
TPOPOOOOIa TOU UTTOYEIOU UdPOPOpPEd OTTO UDATOPEUNATA, ME
dlappuBuion TNG KOITNG KAl KATAOKEUR @PAYMATWY  Kal
AVAXWHATWV.



Me Aoyiky avrtioToixn ME autiv NG PEBOOOU udatopeUNATOC -
aQywyou, KaTOOKEUAleTal MIa OEIpa atmro  PNXEG TAPPOUG,
EMTIEONG KOITNG, N Mia KOvid oTnVv GAAn, ME TO VvEPO VA
EKTPETTETAI ATTO UDATOPEUMA TTPOG AUTEC,

Eivali n atrAouoTepn Kail TTo OIKOVOMIKA HEB0DOOC Tpopodoaiac.
[Mapouolia pe TN pEBOOO AekAvNG, MOVO TTOU €0W N €KTAON
TPOPODOUIa¢ €ival QUOIKN, ME TEXVNTA avaxwuata oTa AKpa TG,
O€ TTEPITITWON TTOU TO AVAYAUQPO OEV EUVOEI TNV KATAKAION.



H ekokapn &vog¢ AAKKOU Tpo@oOOoaiag, e€ival Mia TTOAU
aTToTEAEOUATIK)  HEBODOC  TEXVNTOU  EUTTAOUTIOMOU, OTNV
TTEPITITWON TIOU UTTAPXEl O€ MIKPO PAB6o¢ KATw atmd Tnv
adlaTreEPATn EM@PAVEIA, OIATTEPATO £DAPIKO OTPWHA. 2UXVA O
TTUBPEVAG TOU AGKKOU KOAUTITETAI E XOAIKIQ.

Auta cival avtioTolxa PE Ta @pEata AvTAnong, UE avTioTpo®n
OMWG AgiIToupyia, HIa Kal TPOPOOOTOUVTAl HE VEPO ATTO TNV
gm@aveia. [Upw ammd auta OnMIOUPYEITAlI  EvaG  KWVOG
avuywaong, Tou €ival To €idwAo Tou Kwvou kKatatmrtwong. Ol
TUTTOI TWV @PEATWV AvVTANONG 10YXUOUV Kal OTa  @peara
TPOPOdOUiag.



Auty vivetar o€ €va UOPAUAIKO OUuvOedEUEVO  OUOTNUO
udpo@opéa - UdATOPEUPATOG, OTAV AVTAEiTal VEPO aTTO €va
YEITOVIKO TTNYAdI. 2€ QUTHV TNV TTEPITITWON, N AugnuEvn AvtAnon
atro 1O TTNYAdI, dnMUIoUpYEi peyaAuTepn UOPAUAIKN KAion, oTnv
Tpo@podOoaUia Tou udpoPopou opilovra atrd To UDATOPEUNA Kal
OUVETTWG KAAUTEPO EUTTAOUTIONO.

XpNOIYOTTOIWVTAG AUMATA TTOU €XOUV UTTOOTEI deuTepoPaduIa
ETTECEPYQATIA, YIO TRV TPOPODOCIia TOU UdPOPOPEQD, ETTITUYXAVETAI
OXl MOVO O EUTTAOUTIOMOC TOU UdPOYOPED OAAG KAl N TTEPAITEPW
ETTECEPYATIA TWV AUMATWV.



6.13 YOAAMYPINZH



6.13.1 Aiemripaveia aApupoU Kail YAUKOU VEPOU

2TO 2XNMa 6.18 diveral n dlaTOUN €VOG TTAPAKTIOU UOPOPOPELQ.
2.€ KABe onueio TNG JIETTIPAVEIAG N TTiEON TOU UTTEPKEIUEVOU
YAUKOU VvEPOU €CIOOPPOTIEI TNV TTiECN TOU UTTOKEIMEVOU
aApupou, 1I0xUEl ONAadNn n oxEon:

,0ng :pfg(z+h)

i
Ps

Ps — Ps

7= h[L]
OTTOU:
Ps = N TTUKVOTNTA TOU aApUpoU vePOU
Qs = N TTUKVOTNTA TOU YAUKOU VEPOU
Z= 10 AaB0¢ TN dIETIPAVEIAC O KABE onuEio Kal
h = 10 TNIECOUETPIKO UWPOC TTAVW ATTO TNV ETTIPAVEIA TNG
6dAaocoac¢ o€ KGO onueio



H teAeutaia oxéon ovopddeTtal eciowon Twv Ghyben - Herberg kai
QYVOEi TNV Kivnan Tou vepou. lNa TUTTIKEG TIMEG TTUKVOTNTAG Py =
1.025 ka1 p; = 1.0, n egiowon AapBavel Tn yopen:

Z =40h

onAadn to BaAacoivo vepd cuvavrartal oe aBog ico pe 40
POPEC TO UWPOC TOU YAUKOU VEPOU, OTTWC AAAWCTE TTapaTnpEiTal
KAl TN TTPACN.



ZXAHA 6.18 [ToppatTicty AUKOL Kol ahUpoD vEpoU Ot EAEUBEN0 TTORAGKTIO UAROQORES.




6.13.2 Kwvog avuywong aApupou vepou

2TNV TIEPITITWON OTToU €va OTPWHO OaApupou vepoU
BpiokeTal KATW a1md Tn {WVn TOU YAUKOU VEPOU Kal £va
TNYAd! avtAei yévo atmd Tn oTPWOoN YAUKOU, TTapaTnPEiTAl
MIa avOopwon TnG dIETTIPAvEIaG aAJuUpoU Kal YAUKOU veEPOU,
OTTWG @aiveTal oTnv ZXAMa 6.19.

MeTad Tn oTOBEPOTTOINCN TOU, TO QAIVOUEVO, TTEPIYPAPETAI ATTO
N oxéon:

Qp;

/ =
Zﬂ-dK(ps — Ps

)[L]



OTTOU:
K = n udpauAikn aywyigotnta

d = 10 BaBog NG apxIkNG DIETIPAVEIAS YAUKOU - aApupouU
VEPOU KATW ATTO TOV TTUBUEVA TOU PPEATOC

Orav n avuywon vivel kpiotun (11.X, Z/d = 0.3 pe 0.5) To aApupo
VEPO @TAVEI OTO @PEAP, PUTTAIVOVTAG £TOI TV TPOPODOOTIA.
2UVETTWG N MEYIOTN TTAPOXN WOTE va KPatnBei N aviywon KATw
aTTd TO KPiOIUO OpPIO, UTTOPEI VA UTTOAOYIOTEI QVTIKABIOTWVTOC
Z = 0.5d otnv TeAeuTaia eCicwaon:

Q. — 7d2K Ps — P |:L3T_1:|
P
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EOH QAPUOU WEp0U

ZXAMA 6.19 Koo ayIpPeddns aalupo D wERo U KOTw oTTO Gpacp dyvTANTN .




