FFI, 63p ~

T (HEERA) DKD TN
- 7KBE. {84 /KEE. Darcyll -

& L(RPKHEER) O#ERE=>RAKEBHMZS + R EEDOFER

BB (RAR)— TOKDELRE |

TS
— HKE
-BRELTOMTK v v
EDLSLHBHKESHLISZLH ? g

Ay 74 VT L

e

EHI TR DREKDHEK

TR K
(77K & : aquifer) and #E K RE&(artesian condition)

+#H P %hEE (well efficiency) ?2?

Non[lowmg artesian \M:II Batin. ) - G o : 4
- [water mugt be pumped from = Fiowing anaslar'ﬁwelt
pressure surfaco to uffm} e n |

BWEHE

Recharge area ; Hosi I
: artesian Well pressure surface

BRER

flowing artesian well

(Earth 6 Ed, Tarbuck&Lutgens, 1999)

FBRENDFLXNEDHTKADIEK

BRR(EENLSE)
CONTAMINATED SOIL / WASTE

RN =
B RILDEAY KR
T TR R (Cherry et al., 1996)

f
MR KGR E - f(?.?) 4 3

T OMRGETRNEBRIGE TN
fafnL =B PORBMNERE. RITBEAICEE -0 fiih
THRF55:A(1-n) A BEE = J—

i |
FEIE] B,% :An %&*ﬁ,a‘]’&uuﬁ E?Eﬁﬁﬁmuﬁ

ETRIRTREZE D SRS, FATBELEM
DM ETE: 4 DEEADKDEEDNEIL
g (s mEn RS

QHLFHE-YDORE GEE) : 0
KD G EEE v=0/A
KDFEJH)G TR T v, ~0/nA=v/n
@KE:uy. u,
BERMGRA

THORNERDHEDE?
KMRLEFRNDEE, MHEELH?

RR. REDME: RS, B




Darcyd EE&

B e EM TR
(Steady state flow)

TS5V ARANF L —(Darcy)

SERRGH a
HEMOBE (L)
ROBU L8R, T KH(h)

Qi HEERE:A

EL%e—] -------------------- o .

standpipes
L l ® I N

Qout

EREEEQ—E)T:

(hy- hg)/L
5

Darcy = Ex

EERRECREERE—E)T: kR (FBKFRE)

N fficient of permeability,
Darcy®;%Hl (Darcy’s law (coe ’
ya),fﬁl ( y ) hydraulic conductivity)

hy,—h h B EEORIVR L TRDKEL
D Sl Sy R NIl
0= L 4O M TEDRSE TR

0 AR EmEE
Zev=ki @
h,—h
i=—"2 T N HE OO EEX(-1)
SRR L ko)

(hydraulic gradient)
v: i (EfREN7L) : flow velocity
discharge (Darcian) velocity,

BEOTEHETOSHBRGEE e o,
specific discharge

TH(ZAER)DRD

Darcy’s law:

v: (FR) REEE
k: BIKRER
h: E XY JKEE
hydraulic head
(piezometric head)
LREDRS
LEKBE . Aan dn
TN al

(Datum line)

7

EKBEERNRTUOIwIL

Potential: "a physical quantity, capable of measurement at every

point in a flow system, whose properties are such that flow always

occurs from regions in which the quantity has higher value to those
in which it has lower, regardless of the direction in space” by

Hubbert(1940) “BNESHNBIENEIAAN
EXCERE
- Ay
51 : 7 (onm’s taw) potential £: B iz RN _—
BAE (Fourier’s law) potential% BE q, =k =4
iz P \AL
B IK(Darcy’s law) potential:E T 7KEE BinEpE
?2? + ?2?




SHEFADTIN : hFiBIE

RNERISELHN= ABEEL,
AL T HF EDRDEEH (N drag force) i
BRMOCA: JKEEIET (4h)
a
AEMIRILF— = BILRILT—
mechanical energy thermal energy.

RNDAMR: iLL’EE&LU DREDAEIRILF—:

ZHERAORNERCT RARTOOVIL
= i BEH/-YDHFHIF/LF—

BHRBEHEYDHAEHIRILY—

BEmDREKEPSNDIKEIZT EXE
SEDITELGHESZE EAp
TRV

w: P %"fgp
l. fIEIRILF—2z=0=>2 w, #H:V => V/m=1/p
)

w, = mgz \
2. EBEIIRILFE—v=0=Vv: w, EEQEERE
2 E—u L
=my 4 mcfiE: z=0
" A @ EH:p=p, (KR&RIT)
3. iRADE %D, = plc Tk v=0
R EL-DITRHELGHESE: w, EE:p,
(BEHETRILE—) X3&:V, = V/m=1/p,
w,=m| Veap= m| rdp s 0
Po m Po p

FRARTRT 2+ )L (Fluid potential): @
BT (n=)HYONFHTLLF—

RILX—L DK
D=(w+w,+w,)/m=gz +—+J —— (6) Bernoulli equation
AR B m IS/ S0 = v2%R 4R
KILFEERRE) —>FE()—xE.
O =gz + P D (7 i
_ . ¥
pETay- | EATHA - h
p=pg¥+p,=pgth-z)+p, @) z
o |

[,Og(h—Z)+p0]—po
P

O=gz+ =gh 9)

FARRTFUYIIL: D  EIYVIKEE: h
RK&IE p,=0 => Egs.(7) and (9)
d>=gz+%=gh (10) BT BEESELNYTRILE—

h=z+L 21w (11) KE: BEESLYIRLE—
Pg

ExTYVKER: h= fEKER: elevation head: h, + FEKEHpressure head: h,
£ JKEBR:total head: h, =h_+h,+3E B JKBRvelocity head: £, (12)

THORNDIFEALEDT—X:
h=h, (»=0.6m/min => h,=0.005mm : &t ;RIE )

12




T KRNIZEZRT SESE
Rt — AR BT

SI Hi{i* EETH**: cgs HT

INT A—H Symbol Y/ B Wt LA
vy KEH h [L] m L] cm
JF717K8H hy [L] m [L] cm
P /KEH he [L] m [L] cm
HEARES p [MLT?] | N/im’Pa [F/L?] kgf/em?
VAN AR 1) (LT m’/s” [LY/T cm’/s?
R p [M/LY] kg/m’
WA AFEE & y - [F/L?] gffem’
P (o) v [L/T] m/s [L/T] cm/s
SO k [L/T] m/s [L/T] cm/s

*SI HAfL: FEAYIE, B[], E&M], REHET]
B EHAL BT, RE([L], JI[F], FHHET]
13

TH(EAER)DRDR

Darcy’s law:

v: (FR) RERE
k: BKIRE
h: (ETY)KEE

_ g9 L REDRES
vk TR @ i+ Bk AR

B => C T&bHN1=/KE jo_Bh__dh
0 (#84k7K8E:head loss) AL dl
N i

[ —
cross section A - ’ ‘ T
c

Darcy manometer

> 14

A H ®DTechnical terms

#KBE aquifer; #/EHTK:artesian ground water;
HIEM : datum line (level) ; BE ik : steady state flow;
&)L —d %8l :Darcy’s (Darcian) law;

#F /K23 : ground water seepage;

B K14 : permeability;

Bh7k @& : hydraulic gradient;

BIKIZREL: coefficient of permeability (hydraulic conductivity);
FREZEE (iE): discharge velocity, flow velocity, Darcian velocity;
E I/ JKEE : piezometric head, hydraulic head;

{8 /K5E : elevation head;

[EH/KEE: pressure head;

84 /K5E  head loss

15

INTAR(7/11)

(a) (b)

DL = DN NN
I(Im ¥,=18kN/m? 10m
ak v 1
10m
Yat=20kN/m? Bl
_ 40m Yeat=20kN/m?3 30m
Gg=2.7 OIz =2 ?_,z
= 3
Yw=10kN/m [] []
(1) (@)D &57%. Foix—HAMNHMENHY . COMMREelXLBH.

(2) KEIXEKERETHD, AREBRDAIEKIE., EHKBEZLLSM?
=L, ZERDL) TR EEE &K,
(3) (@)D S (b)D K3 IZH T KA MR AN SZ=10METE TL, BUFHKERKE
otz COETIZES T, z240mD N E LG HEFTIE AT
FhENIKSELLTSh (Ac,, Ac’,?)
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Flow Processes by Potential
5w R(Flux): BrshE, BOEEL-YORE

/

J=fluid

s

4%67/77

J=electric current

\

electric potentlal difference

®p

head dlfference

V2
|

=)

Bk B
hydraulic gradient

FLUID

AH
q,= k"T A

Darcy’s Law

AR

electrical gradient

ELECTRICITY|

AV’ A
L
Ohm’s Law

1—0'

8 YN m
therf‘#ﬁ;jradient

J=heat
e o R umay X
EE. T| > Tz AT
i a e
//7 % Fouriers’ Law

temperature difference

J=chemical ion

L

RERE

chemical gradient

CHEMICALS/

G

.

(9]

concentration dlfference

ST RE
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