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Abstract

Horizontal-Flow Roughing Filtration (HRF) is one of altemative pretreatment methods e.g. prior to Slow
Sand Filtration (SSF). However, some of its limitations are that the effluent quality drops drastically at
higher turbidity (>200 NTU) and at higher filtration rate (>i m/h). To overcome these drawbacks, we
.suggested Direct Horizontal-Flow Roughing Filtration (DHRF), which is a modified system of Horizontal-Flow
Roughing (HRF) by addition of low dose of coagulant prior to filtration. In this study to optimize the DHRF
configuration, a conceptual and mathematical model for the coarse compartment has been developed in
analogy with multi-plate settlers. Data from simple column settling test can be used in the model to predict
the filter performance. Furthermore, the model developed herein has been validated by successive
experiments carried out. The conventional column settling test has been found to be an handy and useful
to predict the performance of DHRF for different raw water characteristics (e.g. coagulated or uncoagulated
water, different presence of organic matter, etc.) and different inital process conditions (e.g. coagulant
dose, mixing time and intensity, etc.). An optimum filter design for the coarse compartment (grain size
20mm) has been found to be of 3 m/h filtration rate with filter length of 4-4.5 m.

Key words: Direct Horizontal-Flow Roughing Filter (DHRF), mathematical model, coarse media, optimum
filter design
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Fig. 1. Longitudinal cross section of DHRF.

o] wj$ 2o Bz (e 4mol] thal 2~3em) E AT
M ddg Fre 49 278 Edz A A
e $4< 44 dZde AdHeln FaE =
498 MEetnxt sy, o] &5}
DHRFE HA3A7)7] 93 29 oz 24 & & ¢

Q= PEES AN FRA AT,

u:z‘s]- A= UI%]SL

2. DHRFolMel IA} H7 2 of&

LEE
o W 8

rir
off BLojo = 2

rr

o, W x
2

o, ool W} FFE AT &
A Sz, 29 oAeln ng AN%
o 3 A Azl

o3} Aol ge £4 2 AALE dEae o
AA 2 QLS e e g8 2e Aol Pa
3t

o

Z

4
o
o

528

-1 =

N
R

J =]

L

7l 2 F& 949 FAR FEE 9
ult1ple plate) AR 2 714 gt} (Fig. 2

F5a Lefuet,

Z A (ideal discrete settling) &

& (overflow rate) &

28 Q% 29 st
4REd 7123 29 OEVH oA izb AA 2
Ashy] e 28 A%E
2 923 A Agto] & gt} (Huisman, 1986).
olo ¥ oA & Fig. 2614 Uep o], Z51t9
THe Y4 oz sgetn R(ple)s) FAE

oI},

Eﬂ °



Journal of the Korean Society of Water and Wastewater
Vol. 19, No. 3, pp. 338-347, 2005

Direct Horizontal-Flow Roughing Filtration2] 2% oj Aol ] ¢jz} #|A4 zdg

media size:15-25 mm ’

(mean;20 mm)

Gravel-Bed Setler

xxxxxxxxn)uuuuu
i LL(IIII[IXI[IJII ¢
r)()(XXX)(XXXXXXJu i

l.I'I'L'I I II‘[III’II_I III

i a2

L

S

Conceptual Multipie-Plate Settler

Fig. 2. Conceptual Configuration for the First Coarse Compartment of DHRF.
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Fig. 3. Physical presentation of effective surface area..
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Fig. 4. Conceptual Diagram on Particle Settiing.
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Table 1. Summary of Experimental Process Conditions

parameters unit run 1 run 2 run 3 run 4
DHRF HRF

* influent concentration (C) NTU 200 200 200 200

* filtration rate (V;) m/h 5 3 1 2

* media size (dy) (mean 20) mm 15-25 15-25 15-25 15-25

* filter fength (L) m 8 8 8 8

* rapid mixing time (t) min. 1 1

* rapid mixing intensity (G) s-1 200 200

* coagulant dose (AIP*) mg/l 1 1
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Remaining Concentration
ve Filter Length
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