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The Optimal Composing the Filter-Bed for Coping with Daily Flow-Rate
Fluctuation for the Performance of Sand Filtration Process

BES sl ZaST ) U HsY?

-1 |
Dong-Hak Park' - No-Suk Park"* - Seong-SuKim' - Cheol-Ho Bae' - Nahm-Chung Jung' - Seung-Il Cjoi’

L 93592}
2 vejdieta BT

(2007 69 21Y =2 F4; 20074 89 13Y HFE 43 =2 AH)

Abstract

The fluctuation of inlet flow to a water treatment plant makes a serious problem that it can change the
filtration rate abruptly, and ultimately occur the breakthrough of the detained particles inside filter media.
Also, since it takes very short time (about 10 minutes) for the surface wave occurred from the fluctuation of
inlet flow to reach the filtration process, it is impossible to control the filtration rate stably. Therefore, this
study was conducted to evaluate the effect of daily flow-rate fluctuation on the performance of sand
filtration process, and to suggest the dual media composition for coping with that effect. Comparative
column tests have been carried out for various dual media (sand and anthracite) compositions. From the
results of column tests, dual media, especially in the case of sand 46cm/anthracite 30cm, is more
effective to cope with the effect of flowrate fluctuation on the performance of filtration than single media
(only sand). In addition, irrespective of dual media composition, managing ability to cope with that
fluctuation tends to be weak at the end of allowable fiftration duration time,
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i A(TFREE) P(8H) R(STEHE) Vv (EHD Mujsz)  SYY Mmaz
°° (m?) (m) (m) (m/sec) (sec)
Z£X(B10.0m X L10.2m X H4.0m) 40 18 222 4.66 by
&351X|(85.0m X L5.0m X H4.0m) 20 g 2.22 4.66 2
SEIX|(B14.6m x L13.9m X HA.6m) 58.4 26 258 503 69

Z M X|(B15.5m X L67.0m X H4.6m) 71.3 24.1 2.89 532 357

486



JoIF=YR| =2

st dhed - A4 WAl - F9E - Hed 21 45, pp. 485-491, 2007
6000
sea0 . ;
o0 n ” o ¥
362 b——-u-#—v-uui*
2000 : :
E
? 2600
2 {
1600 : :
1000 '
£00 i i 0 :
!aL*rﬁhsrmcpa-aﬁizPJ«ﬂa] b
v v v
PR Q S O Q Q S ° Q O 0 8 D D N
B X T
Al2ZH{hh:mmss)
(a) LA G2 HE ZHe (20061 88 252 00:00:00-24:00:00)
—— e —a— 6X| EREEINTU)
(m/day)
250 —_— b . — 07
~ 102 = mse il
e Log : " o 08
i H ; nm;
i (i i J 05
g e Q&——-—-——!ﬁ ' “ : M: 04 é
= T it 1 Z
30 s A M
%‘,100 T¥ - g 'w e
vl e L] e —
o ! \/J ja : 02
. e Ll R
1 r T ¥ i — 1
: ﬁ.‘_‘_,—l—:‘i Qg | IE H ‘: 1 0.1
—— | Mt Ve
O EW N T L Y ﬁ
8888838883888 838888388R8888888¢88
SHITSHEYIELIITILBEYIRARINZIBESEA
SOrNPTOOEREOO N0 T OO D2ORE YR
Al ZE{ hh mm ss)
(b) oi&Ee 28 =0l 5%|2| of2f &t 24820061 8% 252 00:00:00-24:00:00)
Fig. 1. 72 ¢SS0l m2 it SxHs 3
8L T (Cleasby et al., 1992 Tuepker¥} Buescher,
2. AlEud 1968 Robeck et al., 1964; Naeem, 1981: Conley,
1961) .
2 A72 9A 9 28 columng AZHE  Column SBE AMHA AAHe] FSEu7} o]

tH(Fig. 2 #%). Column& ofad A WA
10cm, o] 25cme} €93 72822 AT L 2
gto] Aol AEE 5 UEF GsesE FUsHA A=

487

FOAEE IR Yo tEde] $93le FHE
sgem, 5~10mm §}AY e =
AR EAE &

2% 15em T

2 $o Table29} & 2402 o



Journal of the Korean Society of Water and Wastewater
Vol. 21, No. 4, pp. 485-491, 2007

3 osto] tiHst]) 99 HA ol o) B AT

U+
(A4

| "~ 1 ses
/l/‘f / EGE S
b |}
j o4
&) v e i
el /
(a) Schematic diagram of the filter column (b) A photograph of the filter column
Fig. 2. £ %30 0|2 0{2} column.
Table 2. Z} 042} column OJAHS EAM T2
TFAM(em) No.1 No.2 No.3 No.4 No.5 No.6
Anthracite 50 40 30 20 10 -
sand 25 35 45 55 65 75
Total depth 75 75 75 75 75 75
“Anthracite®] SEHL 0.97mm, FSEHTE= 1.36
Sand2| REZE 0.55mm, FEAFTE 1.58
AEg A
Column ¢ ZWHol= 79| o] me} Wedal=
SASF 24 L 99 Wem AR GAAS 4x  Tebled THTU Y A4F Tard
At A7 column®] FYFE AA FFFWAHE T F a2 T
49 A4 (Table 3 #2)E ARESIGor, & a5 28 x7 - HE(BMA) 3~10NTU
A3 7|7t Boke] 94 A 24 kX Eolzp - B (JERAD 20~80ONTU
- $2(%C) §~25°C
A A 27L Table 30 A3t o 6885
A4 £33 Hrhe 7B R dFge YAk A - Nkalinity(as CaC0,) M7 45(mg/L)
7o g FAAd FFA o Z7} Partcle AMA 25 mH - SE(HANK]) 0.5~10NTU
counter(US Filter WQA 2000) ¢} 2211 g% Al (Hach o =gnl=1=3) 1.0~3.0NTU
1720 Series) & AH&-3HATE. SEN EYUxA - PACs 8~14me/L
o 3} columnoﬂ FAEE FFe FZ% Bl o - PAC(HAA]) 17~20mg/L
- Ny - PAC(TIEHZA 25~50mg/L
@ UASS A4S YR Fohs] del clns (REEAD me/
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