YTToyela pon

[Tapouciaon 3 atro 4.

axutnTa Kivnong

UTTOYEIOU VEPOU & PUTTOU
(TaxutnTa pETAYWYNC)




ATTAOG pOVTEAO €00PIKNGS OTAHANG:
OUMTTaYNG KUAIVOPOG eTTIQAvEIOG A PE TTOAAG
KUAIVOPIKA avoiyuaTa

A=100cm?

* [lpoocopoiwon d1I00WV AVAUECO OTOUG £0APIKOUC
KOKKOUG JE KUAIVOPIKOUG aywyoucg OIQ@POPETIKWY
OIAMETPWY (OTO OXAMA PAivovTal O€ TOUN)

e XPNOIUOTIOIOUME OTTAQ JOVTEAQ YIATI €ival TTIO EUKOAO va
KATaAQBaAiVOUUE TTPWTA O€ AUTA TTWG KIVEITAI OTOUC
£00@IKOUG TTOPOUC TO VEPO Kal pJadi Tou 0 pUTTOC



AKPaiwg atrAd povTéAa 1 kai 2
(1) (2) / TTOPWOEC £0APIKWV OTNAWV
°¥% R=1cm
n,=mR?/A;, n,=TTIR?/A,
R=1cm
A1=100cm A>=150cm?
* MEON TAXUTNTA O€ KUAIVOPIKO aywyo V,(R), V= Vie = Viy

* Tapoxn Q; =Q, =Q =v,, - TR?

e “taxurtnTta” Darcy v (TTapoxn avnyuévn oTn OUVOAIKN TTIQAVEIQ, A)
v,= Q/A; > v,= Q/A,

e OX€Oon TaxutnTag OTOV KUAIVOPIKO aywyo — taxutnrag Darcy
V=V, -AJ/TIR? = v, - A/ TTR?

= TaXUTNTA OTOV KUAIVOPIKO aywyo = taxuTtnrta Darcy / TropwoEg

[MOIAAIMNO TIZ AYO TAXYTHTEZXZ EINAI H « TAXYTHTATOY YTIOIEIOY NEPOY»?
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[oTe 1I0XVElI 0 VOpOG Darcy — TI ayVvoEi;

[Teprypa@el TTANPWGS TN pon oTav OgV £XOUME BEpUIKN,

XNMIKA, NAEKTPIKA KAIoN OuvauIKou

loxUel yia oTpwTr) pon:

— apIBuog Reynolds, R = pvd / u < 1 éwg 10 (d = yéon
OIAUETPOG KOKKOU, 1t = IEWOEG)

AyVoEi TNV UTTapCn TWV £0APIKWY KOKKWV (1), OV

«BAETTE» TN dOUN TWV €DAPIKWY TTOPWV)

— Opilw TN pEON YPAUMIKN TaXUTNTA V 1) TaxutnTa
dINBnong, seepage velocity, V.
A = , , , Q@ Q v
— A = em@Aveia TWV TTOPpWV (O€ TOPR)  vg = R

— n=Topwdeg =V, /V=~=A,lA



E¢olkeiwon pE KaIVOUpPIO MEYEDN: OTAV AEW
«TAXUTNTA PONG» TI AKPIBWG EVVOW;

 H Taxurnta Darcy n @aivouevn taxutnta n 101KN
TTAPOXN, V: AVTIOTOIXEI OTO VEPO TTOU Byaivel ATTo
OAOKANpPN dlaTtoun

A: —) Q

—> v=0Q/A

[
* H «TTpayuaTIK TaXUTNTA» AVTIOTOIXEI OE POIKEC
YPOMMEC TTOU TTAPOKAUTITOUV TOUC KOKKOUG = ?7




«TaxuTnTa pong»: 11 aKPIBWS evvow; (ouv.)

* H péon ypauuIKA TAOXUTNTA N TAXUTNTA O1INBNONG
V¢ QVTIOTOIXEI OTO VEPO TTOU KUKAOPOPEI OTOV
O1a0E0INO XWPO (ONA. OTOV OYKO TWV TTOPWV)

®
Eda@ikd oToixeio— 7 — Vs=Q/Ay IAV
n=V,/V~A,/A A
—->A,=n-A o
® L °

» [leipayartika BpiokeTal OTI N vV, OiVEl KAAN TTPOCEYYION
TOU XPOVOU ENPAVIONG PUTTOU OTA KATAVTN £€0APIKNC
OTNANG = V.=V /N = TOXUTNTO HETAOYWYNG

* L=v,- T > | Xpovog apigng putrou, T =L/ v,




Madlepa 10ewv: TaxuTtnta d1IRnong,
seepage velocity, pore (water) velocity

AVAAOYEC OXEOEIC

YOpauAiki: pon > UTTOYEIa poN

«KAVW TTWG OV BAETTW» Oev TreIpddel yia

TO £00¢POGg —( MEYEBN pONGC
KAvw AGBOC yia ueyEBN NETAPOPAC
(T1.X. XpOvoQ\d®I¢Nn¢ pUTTOU)

dlopBwvw AaBog opifovTag
Tayxutnta dInénong UTTOYEIOU VEPOU, Vg

AvaAoyia pe unxaviknn — £0a@OUNXAVIKN;



O1 0i0001 HETAEU TWV £0APIKWYV

KOKKWV WG¢ KUAIVOPIKOI aywyoi

* KuAIivdpIikOC aywyocg akTivag R

Q @\ 0]

uéon TaxuTnTa, v,,

d B+z
Rpg (7 ]
8u dl

2NM: TO TTPOCIUO TTANV eKPPALEl OTI N
TaxuTNTa £XEI POPA OTNV KATEUBUVON
TTOU MEIWVETAI TO UOPAUAIKO POPTIO

V. =

m

* 2UYKPIVOVTAG TNV €K@POACN YIA TNV V., UE TNV
Taxutnta Darcy Ba Acyaue 0TI 0 KUAIVOPIKOG
AYWYOC £XEI UOPAUAIKN aywylgoTnTa

K =R?pQg/8u

Ay Yo



E@apupoyn evvoiwyv UTTOYEIOG POKG O€
£0U@PIKO MOVTEAO

O1 diatopécg (A) kai (B), dgixvouv o€ Tour SUO HOVTEAD £DAPIKWV
OTNAWV: TTPOKEITAI YIa QU0 CUUTTAYEIC KUAIVOPOUG, OTOUG OTTOIOUG
EXOUME avOoicel JE TPUTTAVI TTOAAG CWANVAKIA. 2UYKEKPIMEVA, N
diatoun (A) €xel 13 avoiypaTa aktivag 1 cm, evw n diatour (B) €xel
dUo avoiyuata akTivag 2 cm kail 20 avoiypata akTivag 0.5 cm. H
OUVOAIKN Ol1aTOPR Kal OTIC dUO TTEPITITWOEIC £xel emipavela 100 cm?.

A=100cm?

AG UTTOAOYiIOOUUE Ta XPAOINA PJag MeYEBN: TaxuTNTA, TTAPOXH], K.ATT.



ESQ@IKO HOVTEAO: UTTOAOYIOHOG
TAXUTNTAG-TTAPOXNG

 Méon TaxuTtnTta o€ KABe cwAnva akrtivac R

R%pq .
Vowﬂ — pg I
8u
* [Mapoyxn ammo kabe cwAnva aktivag R
4
Qaa)ﬂ — Vaa)l AO'a)/I J Ao-a)/l — ﬂRz — Qo-a)/i = R872-I[g |
y

* H ouvoAikn TTapoyxn yia Tn oTNAN €ival 1o dBpoioua
TNG TTAPOXNG TOU KABE ocwAnva

, R, 70y .
STAN (A) Q. =Y.Q,, =13 187;ng




ESQ@IKO HOVTEAO: UTTOAOYIOHOG
TAXUTNTAG-TTAPOXNG (OUuV.)

R 7oy i

Taxutnta Darcy v, =Q,/A=>Q_,, [ A=13 Y
7

V
MNopwdec n=—V:i, A=A
V A

= 100 cm?

OAIKO

Aiatouny (A): 4,= 13mR,>=40.84 cm?, dpa n,=0.41

TaxuTtnra diInBnong
4 - 4 - 2
v,=YAoQ (A3 LA Rl ARG,
n, 8u AA, 8u A13R, 81

[Maparnpnon: a@ou OAn n dIATOUN TWV CWANVWY
gival d1aB€oiun yia pon, vy =Vv_ .



ESQ@IKO HOVTEAO: UTTOAOYIOHOG
TAXUTNTAG-TTAPOXNG (OUuV.)

« Alatoun (B): 4,=21m22+ 20110.5%2=25.13+15.71= 40.84
cm?, dpa n,=0.41 — o1 dUO dIATOPES AVTIOTOIXOUV OTO idI0
TToPWOEC!

e YTTOAOYIONOC AOYOU TTAPOXWV OUO OIATOMWYV

2°70g . 72',09
5 =2 20
>TiAn (B) Qs 8 |+ 8,u

MeyaAo TTopwdeg — MEYAAN

T j(2x 2* +20x0.5%)
Qg 8u

= =~ 2.6 UudpPAUAIKA ayWYINOTNTA;
Qa A9 (13><14) Oy atrapaitnTa!l
8u
* H udpauAikr aywyiuoTnTa APaA Kal n TTapox ECopTwvTal
AUECO ATTO TNV KATAVOMI TOU MEYEOOUG TWV TTOPWV
KAl OXI ATTapaiTNTa ATTO TO OUVOAIKO TTOPWOEC




O1 pWYHEC TWV BPAXWY WG
TTAPAAANAEC TTAAKEC TTOU aTTEXOUV D

 Pon avaueoa o€ dUO TTAAKEC TTOU ATTEXOUV b

)2 d(p+zj
bpg \7

/
Ib - TP

* 2UYKPIVOVTAG TNV €K@PACN yId TNV V,, M€ TNV TOXUTNTA
Darcy 6a Aéyape OTI N pwyMn €XEl UOPAUAIKN)
aywyipomta K, .. =b?p g/ 12 u

e Kart’ avaloyia ye To €dA@PIKO UOVTEAO, UTTOPOUME VA
UTTOAOYIOOUE TOV XPOVO AQIgNG PUTTOU (ME TNV V,,) Kal,
av CEPW TN OUXVOTNTA TWV PWYMWYV, TV TTAPOXN




EpwTtnon Katavonong

 H péon ypaupikn taxutnTa N Taxutnta
OINONONG ...(TOEKAPETE OAQ T CWOTA)

B cival n Tax0TnTa Darcy diaipeuévn PE TO

TTOPWOEC

B cival TTapoxn avnyuévn oTo TUAKA TNG

OIATOUNG TTOU €ival OIaBETIYO YIa PO

B <xcl BpeOei reipapatika 6T TTPOoEVYilEl

KaAQ TNV TaXUTNTA JETAYWYNC

Bl Tpooeyyilel KAAG TNV TTPAYUOTIKN

TaXUTNTA TOU VEPOU OTOUC £DQ@PIKOUC TTOPOUC




Baoika onpeia — EVVOIEG

[Mpoooxn! avaloya pe 10 Bepatikd 1TEdio, 0 OPOC «TAXUTATA
TOU UTTOYEIOU VEPOU» UTTOPEI VO ava@EPETAl O€ DIAPOPETIKN
Evvola

2.€ Keipeva MepIBAAAOVTIKNC ["EWTEXVIKNG, OC UNV
XPNOIYOTTOIOUPE XaAapd TOV OpO «TaxUTNTA TOU UTTOYEIOU
VEPOU», O OTTOIOC AVTIOTOIXEI OTNV TaxUTNTa d1INBNCNC TOU
UTTOYEIOU VEPOU, V,

O1 6pol “average linear velocity” kal “seepage velocity” o€
AYYAIKQ KEINEVA OXETIKA PE pUTTAVON UTTEQAPOUG avapEPOVTal
oTnv TaxUTNTa dINBNONG TOU UTTOYEIOU VEPOU, V,

Ortav diaaloupe og ayyAika Keipyeva Tov 0po “ground water
velocity”, xwpic emregriynon dev utmropoupe va gipaote 100%
giyoupol O€ TTol0 JEYEBOC avagpEpeTal




Baoika onueia - uttoAoyio oI

XpNOIJOTIoIoUE TRV TaxuTtnTa Darcy, v, yia va UTTOAOYIiOOUNE
TTAPOXT
— 0 0po¢ «taxutnTta Darcy» cival adia@avig (yia OTTolov dev CEPEI TOV
vouo Darcy), aAA@ n epunveia Tou gival JovooruavTn
XpnolJoTroloUhe TNV TaxuTtnTa 01Nnbnang Tou UTTOVEIOU VEPOU,
V., YIO VO UTTOAOYIOOUNE TOV XPOVO APIZNG pUTTOU
— Yla va pnv uttdpxel ap@iBoAia, o€ rpoBAjuarta yeTa@opdc Ba
XPNOIUOTTOIW TOV OPO TAXUTNTO PETAYWYNC

— 0 XPOVOG APIENG pUTTOU Aéel TTOOO ypriyopa Ba KivnBei To JETWTTO TOU
PUTTOU AV N METAPOPA cuupaivel HOVO AOYW METAYWYNG Kal, apa
— 0 XPOVOG APIENG PUTTOU eKPPACEl KATA TTPOCEYYION (XOVOPIKI Qv

dIaxuan Kai d1Ia0TToPA £XOUV CNUAVTIKA CUMPBOAR OTNV PETAPOPA) TTOCO

ypnyopa Ba eTnpeacTei Ao TNV pUTTAvVON £va OnNPEIo KATAvtn TNG
mmyng
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