FRBEORNBXBEREBRE (78%11A)
Proc. 6th Conf. on Water Supply in R.O.C. (Nov. 1983)
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ANEEE —BEZURP, (AP St2EB AR x2®WE) » Tt & BE
MES x B EREEYEERC() MEAxZRER  HRZHERRER
C{x+Ax) *HRAtREANREER x R x+tAx HZHERYHEER :
{Cx) ~Cx+ax)} -U.A. 4ot
MBEGFRYEEERR !
{C) —Cx+ax)} -U-A- Aty

B AL R ZHIRERR @ .
{Cx) — Cx+ax)} -U-A-Atp,
ax- A | )
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P EEKZFLMAZ 0.1~04 » MR 0.2
ve I Stoke’s PhLEBEE— %— Loy 1] - dp?
A s a = BN 0 891X 10 N s/m?
0p = TFRMEZEREE + 1.05x 10° Kg/m?®
o) = KZBE®E » 1.00x 10° Kg/m®
dp = AR FEE » 102 ~ 10° um
g = EHINFEE » 9.81 mfsec?
# vs = 30583.6 d,?
dn=I8EZ THER » 025~ 050mm  ({B1EH )
U =J#33 , 1~ 10 m/day
Dp =R EB) BRI » 43 % 107 m? fsec
A =HamakeriZ B » 1072 ~ 107" erg, S 1072 erg
@ AKFEHEE » b

b Ahe & REEGEREEWT :
K ~E&8E&#EH s
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v = [HRE » EA8
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Cix,0=20
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1L Explicit Schemes

(1) UPWIND Differencing Explicit Scheme
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(2) Richarson Explicit Scheme
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2 Implicit Schemes
(1) Crank-Nicolson Implicit Scheme
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#EAKEBE ZHEW o

2 3B WA SR T K SR 4 SR A ) 2 B
ERBRYRECHREARASRBBR R EERA » RATTE KRS DORE
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LES A EE S BEE s MARE ) “ AFEHABBEBER TN - BAHBKETNHNER
%E ( in Press ) , 1989 ¢

2 Alkhafaji, A.W. and Tooley, J.R., Numerical Methods in Engineering Practice, Chapter 13, pp. 500605,
Holt, Rinehart and Winston, Inc., 1986. '

3.' Smith, G.D., Numerical Solution of Partial Differential Equations: Finite Difference Methods, 3rd Ed.,
Chapter 2, pp. 11-79, Clarendon Press, Oxford, 1985.
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COMPARISON BETWEEN TWO SCHEMES
{1000}

o 4 -

c/co
g

414

LENENS S B St S B SRR B E T
©05 0.1 015 0.2 023 03 O3 04 040 00 0I5 0.6 0.05 0.7 0.72 08 008 08 095 1

X/
o wPlc +  BEULT

1 ABRKEAEIRARESESRZHLE

(At =0.0035 min)

COMPARISON AMCNG 3 IMPLICIT SCHEMES

DX=0.02m, TT=0.2min, BS=10 mg/L

&2

LA

o T T

L L L T T T T T
005 0.1 0.15 0.2 025 0.3 033 OA 0AS 05 035 0.0 0.05 07 075 0.5 083 0.9 0.83 1

o eRANK + u’\(fl,lél( : ¢  UPWIND
3 =EAERERESERRZLR

(At=0.2min, Ax=002m)

COMPARISON BETWEEN TWO SCHEMES
{OT=0L00BA5#n)

o/00

o

¥
: ¥y v
01 — 1 ¢+ 1 T T F ¥F ™7 T T T 1777
0.03 0.1 0.15 0.2 D25 O3 OIS D4 0.45 05 0.55 0.6 0.85 0.7 0,75 0.8 0.85 0.9 0I5 1

X/L

o IMPLICIT + EXPLCIT

2 MEABEANERERZSRARY K

(8t = 0.00545 min)

COMPARISON AMONG DIFFERENT 55

{RwD.02m, OTe0.2min}

/0o

o T T T T 7T ¥V T T T T T T T T ¥
0.03 0.1 015 02 025 0.3 039 04 048 0.5 055 0.8 085 07 075 G5 OAS 08 085 1

x/L

SSm50 mg/L ¢  SSe80 mg/L

f SSw20 mg/L +

4 S5=100 mg/L

4 #WHRYEERER A RE
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OUTPUT CONC. FOR CIRCULAR FILTER
{FOR VARIOUS DR, TEND=10doys S5=20mg,/L)

7

]

N
,\"I} . -
& i
.
TE §

N

N

[-A] [-+3 o3 o4 0.5 [-1.] 0.7 [:1.] 1) 1
T/TEND TEND=10days

n DR=0.8rm + DR=1,0m .- DR=1.tm iv]
A DR=1.2m A

HEAD LOSS FOR CIRCULAR FILTER

{FOR VARIOUS DR, SS=20mg/1)

1.7
14—
1.5 -
4
134
1.2 4
1.1 -
1 -
o0
o3 -
&7 -
0.8
a8 4
04 -4
03

T T T ¥ T L) T T T T .[ L] T T T T T

0.05 0.7 015 0.2 £:253 0.3 035 0.4 045 0.5 005 0.8 0.8Y 0,7 075 0.0 D83 0.9 0.8% 1

T/TEND TENDw=10doys
L

DR=0.8m +  DR=1.0m DR=1.1m

DR=1.2m

& 5 $Eﬁ%§§ﬁ@ﬁﬁ%2ﬁ$ﬁﬁ%2§ﬂﬂ@6Kﬁ@%ﬁﬁ@ﬂﬁﬁ%ZKﬁﬁ%%ﬁﬁzﬁm

(SS = 20 mg/9)

QUTPUT CONC. FOR RECTANGULAR FILTER
{(FOR VARIGUS L, TEHD=10days 5S=20mg/L)

(858 = 20 mg/f2)

HEAD LOSS FOR RECTANGULAR FILTER

(FOR VARIOUS 1, SS=20mg/L}

Clourt) /Clnp)
(Timaa 10E--8)

HEAL | O83(m) -

1 4
2]
148 4
18 -
.7+
1.8
.8~
1A
13 4
124
1.1 A
4
08 -
o8-
7~
0.6 -
o5
o4

¥ e *
LA o2 &} o4

T/TEND TENDa1 Ocl
£m ] -

o Le=0.8m + Lw1

& L="1.2m

B 7 7R R R B AR B I B R e s

. (SS=20 mg/e)

L=1.1m

o

A

£ &8
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T/TEND TEND=10doys
t=0.8m +  L=1.0m 6 Le=lim

Lt 2m

71 Pl DR R BE AR RY S b 7K SRR S Bl () = B8 4L

(88 =20mg/2)



OUTPUT CONC. FOR TWO FILTERS
(FOR TEND=10days, S5—20mg/1}

HEAD LOSS FOR TWO FILTERS
(FOR DRul=i.2m, SS=20mgA)

S,

- T/TEND TEND=10d
6 CRCULAR  RECTANGULAR

B9 BRSRUERA RN S i
( BRERE EE1.2m, SS=20mgft )

CUTPUT CONC. FOR CIRCULAR FILTER
{FOR VARIOUS DR, TEND=40days SSa2mg/L)

11
4
05
P
En.?-
oe -
os 4
o4 A—1————T—TT—T——T T T T 1

o.wa.1n.muwo.swumu.so.sao.uo.wwoﬂauwuu.ns 1

T/TEND TENDw=1

Ddays .
a] 4+  RECTANGULAR

B 10 EXS AR KT Bl it KBRSz HE
( BRI 1.2m, SS= 20 mg/e)

CIRCULAR

HEAD LOSS FOR CIRCULAR FILTER
{FOR VARIOUS DR, SSedmg/t)

7 -
e ]
e
5% -
.
| I
BE g
24
-
o e ' £.05 0.1 0,15 0:2 0.25 0.3 6.35 0.4 045 05 D55 1.6 0.83 0.7 0.75 0.5 088 0.9 095 1
T/TEND oya : T/TEND TEND=4O0days
B0 DR=0.0m +  DRw1.0m < DR=1.m O  DR=0.fm + DR=1.0m Py DRe1.1m
4  DRwt.2m a  DR=12m

B 11 7R BRGSO MRS I S [ 12 T e RS Mk SR A e R A,

(88 =2 mgfe)

(88 = 2 mg/%)



OUTPUT CONC. FOR RECTANGULAR FILTER HEAD LOSS FOR RECTANGULAR FILTER
(FOR VARIOUS L, TENDw40dys $5=2mg/L) (FOR VARIDLES 1, TEHD=4Dday, 35=2mg/1}

[E 8-
3 3
& P
317
zré g
2 34
2
14
N\ 1 -
o A ——— e — i oT..[4|»illlIll""
1] 0z o3 o4 X o 57 L] .1 1 0.08 0.4 0,45 0.2 0.25 0.3 1,35 04 D45 05 0S5 0.8 0.43 0.7 C.75 0.5 083 0F 083 1
T/TEND TEND=ADdoys T/TEND TEND=40 days
a] L=0.Bm + Lw=1.0m & Lewt im - O. Lw=0.8m + Lw10m © L=t.1m
A L=1.2m A L=1.2m

B 13 AREEEE SRR R A B B 14 TR E B AR T ok B Rk R 2 B L

e}

(S8 =2 mg/r) (S8 =2 mg/x)
QUTPUT CONC..FOR TWO FILTERS HEAD LOSS FOR TWO FILTERS
. (FOR DRnl=’.2m, TEND=4Odays SS=2mg/L) . (FOR DRwLn12m, TEND4Odays $Su2mg/1)
. 1.8 ~
1.5 =
a5 1.4
3 13
3 - 1.2 ~
g = P
T 1-
g g 0P
15
o -
14 0.7 ~
0.6
08
o4
niJ.1 o.lz 0:5 nIA o:.'s o.ls D."I tLIB 01:9 1 Mu.mc:xn.:so::.u.:.mo::d;ao:tmlﬁ0.'50.‘560:00.:!50{70-;!0:50-:!50:“&“5‘
ATEND  TENC=AOd T/TEND TEND=4Odays
o cRouMR + RECTANGULAR 5 orour +  RECTANGULAR
15 EIRERAER AT IR RE 2 R 16 RS AR A T Stk SR Bk 2 L
( FBEK FEHE 1.2m,88=2mg/e ) ( WBEEEEE 1.2m, S5 = 2mg/)
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OUTPUT CONC. FOR CIRCULAR FILTER HEAD LOSS FOR CIRCULAR FILTER

- (FOR VARIDUS DP, TME~10doy SS=20mg/L} {FDR VARIOUS DP, TIME=10day SS=20mg/L)
2
- 19 4
—+ 5.8
_'_: ] 17 4
— 1.8 -
~ i 1.5
a -1 14 4
-12 % 54
é -13 4§ 12
"i =14 4 1.1
g -w 14
~ =18 - g 284
§ 47 -
. 07
T 06 4 .
—21 4 08 -
= - o4 hm
—23 1 . [ :
=24 T T T T T T oz T T T T ¥ T
o3 003 o1 as 1 & 1° 5 0.0% o.0s a1 0.5 1 ] 10 50
E SZE OF PARTICLE—~——DP{um) SIZE OF PARTICLE=-~—DP{um)
?° Um0.00008m/a \+ Uw0.00005m,/s ©  UmD.00004m/s o UmD.00004m/s 4 UwD.00003M/s

' O U=0.00006m/a f+=u-o.ooo05m/-
A Um=D.00003m/w

B 17 Sk ey BRREtnEpe B 18 Sl @R 5 A BRE A ER A B
(sS=120 mefe JWIRER 1.2m » WEDF ) (sS=20mg/e > WIRIFHE 1.2m s WRIOK )

QUTPUT CONC. FOR RECTANGULAR FILTER . HEAD LOSS FOR RECTANGULAR FILTER
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