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Numerical Analysis for Characteristics of Flow Fields and Disinfection
Performances in the Clearwell with a Porous media Wall
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Abstract

Disinfection performance in clearwell is generally measured by CT, which is expressed by Cx T. C is
represented by disinfection concentration, and T is represented by T,, which means 90% contact time in
clearwell. In order to improve Disinfection performance, augmentation of Ty, is required. Guide wall has
been generally used to improve Ty, because T, changes according to flow field. In this study, porous
media is proposed instead of guide wall, and disinfection performance between guide wall and porous
media wall are compared. Flow field and Ty, in each clearwell are investigated as well. Improved
Disinfection performance appear in case of porous media wall compare to guide wall, and best
performance occur in porosity factor g 1e+4.
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fragol Tyl Pl < gkof ﬁﬂo}&l H+E I
tH(Mark M. Teefy &, 1999: Kim Jung-Hyun & Blake - Kozeny equation:
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Fig. 1. Grid structure for numerical analysis.

757

ARG5S o 100,000/ 2 8o, 1 A3= Fig. 2
of GeRRATH ARt BEe 1022 stglew 74 A
7F ZvAuit AFgke] 107 ugke] B Ao $EH
Atz WA, Aol Fo 1 FoHE e
zdgy 37 Y8l FeA ATl 4 FF Az
Table 1. T, and T,y/Tt at Guide Wall
Guide Wall No. LW Ratio Tyo {min) T,/Tt
0 1 18 0.04
1 412 88 0.19
3 17.28 272 063
5 40.67 302 0.73
7 75.72 322 0.81
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(b) 7 guide wall
Fig. 4. Concentration of NaF at 2hour in guide wall.

4.1 2% EY TRYY I HWsto] WE g

(Tyo/THEl 5} b MASHALQ) Bl ZHE
A S/ ' FFAAM mFY A o

al
AeAe Tpo Hatel] dia] dat Mg 83}
1 Clark] 234 2} (Mark M. Clark, 1999)8} 2 o]
RE dojz AAF #A AatE vpgroay A
*} iAo Bt & AFst o Fig 3o Uehl]
T Fig 32 ® ATERE odojzl Aatal Awie
Clarke] 449 Z3& vud adZoln] aejxar

2 rfu

B A4 A A= Clake] 43 Anbel dx)30=
A& FAe 4 gk
gorzlel Wi =i HEE 1HRE TA7A
HAAAIVE A AA S Saelgon 1 A
Table 19

FAEFE ). Table 12 #AZv)|(L/W) ®

VELOCITY
MAGNITUDE

0.2896E-01

0.2689E-01
0.2482E-01
0.2275e-01
0.2068E-01
0.1861E-01
0.1654E-01

0.1446E-01

0.1239E-01
0.1032E-01
0.8250E-02
0.6179E-02
0.4107€-02
0.2036E-02

ZIrReTIOTMMODOD®

VELOCITY

> | MAGNITUDE

0.2896E-01
0.2689E-01
0.2482E-01
0.2275€E-01
0.2068E-01
0.1861E-01
0.1654E-01
0.1448E-01
0.1239e-01
0.1032E-01
0.8250E-02
0.6179E-02
0.4107€-02

f
ZZIrACTIOMMOODE

0.2036E-02

(b) 7 guide wall
Fig. 5. Velocity distribution at 2hour in guide wall.
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Table 2. T10 and T10/Tt at Porous media

Case B Tio (Min) T/ Tt

1 1e+3 265.5 0.62

2 le+4 3311 0.77

3 1e+5 3304 0.77

4 1e+6 330.2 0.77

5 1e+7 330.1 0.77
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Fig. 6. Concentration of NaF at 3hour in porous media wall.
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