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Examining the effects of wall roughness on the hydraulic characteristics
of chlorine contactor using Transient CFD Simulation Technique
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Abstract

In this study, in order to investigate the effects of wall roughness on the hydraulic characteristics of chlorine contactor, CFD

simulation and tracer tests were conducted for both of reactors whose walls are made of concrete and lined with PE(Poly Ethylene).

In the case of walls contacted with water being lined with PE (relatively lower roughness), the flow within reactor is closer to plug

flow than that in the case of concrete walls (relatively higher roughness). Especially, the longer tail of C—curve from the results

of transient CFD simulation can tell that Morill index in the case concrete walls is much higher than that in the case of walls

be lined with lower roughness material.
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Table. 1 Absolute Roughness Values

; Absolute Roughness
Material (mx1079)
Riveted Steel 915 ~ 9150
Concrete 305 ~ 3050
Wood Stave 91 ~ 183
Galvanized iron 152
Cast iron—asphalt dipped 122
Cast iron uncoated 254
Carbon steel or
. 45
wrought iron
Stainless steel 45
Drawn tubing—glass,
X 15
brass, plastic
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Fig. 3 Geometry of the Chlorine Contactor
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Table. 3 Characteristics of Flow within both contactors

CFD &z}
T = roughness roughness H 1
= 0.001 = 0.000001
Tho 6559(sec) 7228(sec)
TiolT 0.14 0.15 Too : 90%7F RE= = AlZH
Morill index 239 19 0: 10%7t F&== A2t
(Too/T10) L L
- Tp : mode ZH(EIT Ztel 1)
Modal index 0.16 016
(To/T) ’ ’
el a3 2 g 4 sEEAe e A uE 4.4 B

AY & 2ASY

Zw o] %7157 0.001
A8S CFDE BAFs A3

E
5 3
12
>

2374 (transient
ot v Fig. 62 7—}—1«1 Y
o] Wi} 0.000001Y W =2z}
£ C—curve® YERA Zojt},
Fig. 604 YeRd uls} o),

>>1i

2e

ZEAG7E & AY
(roughness = 0.001) C—curve? #g]7} AA HoA=
Jo ]

9
A& B % gt o) 7 58 S4o] ZEANT} A

Stirrer Tank Reactor) of 71k wsgt -ir
Zro] Wi} S¥o] AX 97 o =5 %
7] 2#ZeA o A ARE FESt] &
gtetsto] 447]] Table. 3o FelskAt.

Table. 341 2]t Tio/Take] Blarel] glolA] Z=A

F7F A2 S Tlo/TO] T Ao YElsk=t) o= Fig.
6ollA AAsE Z2A=7F 0.0012) 3¢ C—curve?} ZA

oA Fig aEskA YAl vERd Aol B A 1
Aol B 2 A0 AR, oj2ie vk H W ek
o] ARG B A9 A0 E plug flowEEol
stk AEAle 4 vk B3, =EE Morill
index (1 7M7H55 plug flow= UrE}”J)E deksbA,
HEZ UL ZEAGTE W2 A ARASE Ak &
8 At ddd o R Aot HER a8E TIMTE

Aoz 9a AFEY FAY ASI W
SFE o A
o 543 A4

E Ao it A4 AEFE AAFH, transient
CFD71H& 019“01'04 *JE]E HHQl 99 PE A2
gholgd 3t A-E dPo R ZEAFE MY HE5%
A= PJH} %, AA PESTAIZE 2ol 3t 498 tde

]

2 #47 APL Fasel CRDRAF A9 AZasl.
CFD 54} A3} 0l S04 48 A e dom 9 4%

| 3}01*1 ‘i‘[“’d 5 abee] 2l S el sl

Mo Bojslgltt ofol et 22 dEs WiE

2) & ATel|A Hgsk FHEE il PE 2loly —% s
A 22+ &A= 0.0013 0.000001 % A3}
g uf £3], Morill index (19 7= plug flow

B HERDE 0 B ) 2R e 3

3) & Agelr A ZEATE W
Ao} gold 71 24w

E uy
£S5 AxAA vk ddEy, 249 A
7.
o

= =

R AT WA F RAR(1F 5 9 0 Ba
2A)E W A B WA Dol Ak el 2
QA7-0] WelelAl Aol e



Bot+=88Xl, =g
252 5%, pp.759-765, 10€, 2011

Vol.22, No.2, pp.105—112.

2123, o]FA, FE, vtal A, (2008) “H4A Uiy deke i
857} ‘Part B. W debi 370 A 28-S 5
Ul SR AFEE o] &8 T/ TS7F 4", det=
8}3]%], Vol.22, No.1, pp.113—120.

oA, A3, AAE, wEA, (2007)  “HEAU AlH]e)
Felstd el AL 9% A7 AsrEstEA,
Vol.21, No.2, pp.177—185.

2128, AAE, wEA, MARL HAE, FHPE (2005 GTA
9] 4w f]lRde] T10e nXE AT st
5]%4], Vol.19, No.6, pp.819—826.

SN, 2004, s AR Ui A AT

ofR2], o], FAR, oA, A% (2002) I 58 EWAL

Heald. C. C. (2003) Cameron Hydraulic Data Book,
FLOWSERVE

Kawamura, S. (2000) Integrated Design of Water Treatment
Facilities, 5th ed., John Wiley&Sons, New York

(2003)

al

Shilton A. and Harrison J. "Development of

guidelines for improved hydraulic design of waste
stabilization ponds" Water Science and Technology,
48(2), pp.173-180

Clark. M.\M., Ducoste J. and Burns C. (1999) Improving
Clearwell Design for CT Compliance, AWWARF and
AWWA

Hannoun L.A. and Bouls F. (1997) "Optimizing distribution
storage water quality :A hydrodynamic approach",
Appl. Math. Modelling, 21, pp.495—502.

Hannoun I.A., Bouls F. and List J. (1998) "Using hydraulic
modeling to optimize contact time", Journal of AWWA,
90(8), pp.77—87

Lee Seungjae, Shin Eunher, Kim Sunghoon and Park
Heekyung (2006) "Improving Hydraulic Efficiency of
Clearwell Using CFD Simulation", 15th Joint KKNN
Symposium, Kyoto, Japan.

Teefy, S.M., and Singer, P.C. (1990)
Analysis of Tracer Tests to Determine Compliance of
a Disinfection Scheme with the SWTR” |, Journal of
AWWA, 82(12), pp.883—98.

Currie, 1. G., (1993) Fundamental mechanics of fluids,

McGraw—Hill, New York.

“Performance and

765———



