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ABSTRACT

The existing mixing basin is comprised of 16 basins and each basin has different inflow flux and input chemical flow rate.
Therefore, the mixing efficiency of the existing mixing basin was very lower due the inappropriate distribution channel and the
nonuniform flow pattern, In this study, in order to investigate the flow pattern and the mixing efficiency, there were simulated
the flow patten, the flow stability, and the mixing pattern by using the CFD analysis and experiment for the previous model
and the advanced model. As a result of the numerical calculation, CFD results confirm that the weir height is increased to 0.2m
from the existing model to obtain the most optimal flow. Because the head water level was more than 0.7m, which showed
sufficient mixing strength. Also, in the verification test, the zeta potential, the flow current, the cohesive floc size, and the
filtration time were compared with mechanical mixing, showing superiority in all items. By replacing the existing mechanical
mixing with a head water level, reducing the number of used mixing basin from 16 to 2, and improving the weir drop height,
the length from the mixing basin to the coagulation basin could be reduced by approximately 30m and the flocculation

efficiency was improved.
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Table 1 Mixing process facility and operation status

Operating Status
400,000m’/day (operation rate 57%)

Facility capacity

Receiving well | A total of 6 basin, (2 lines, 4 each)

A total of 12 basin, each of six out of 16, are

Mixing basin |,
in use

Ql

ol

Zo|7} oF s0m BEEL o
2olx0] HEARE Trh Q)

S JRE Hag 4 9o ol

12

1}

il
o
[

g

011

]
4

i)

i)

2.1 &g g =54% M

004l EeAl HUTE

A Lol 4 Table 13+ 7o) A 2}
7} 4%, 842 FHEo] e,

Fig. 137} Fig, 29 §5 % F(Streaming Current; SC)¥H

3lo} AEFA Q) (Zeta potential)' V& 2AVS A} TEA|R

TFYEE Tl Exteste] AV TS e &

71Eo® 9ol A, BA
xh_} zg].z]l— Z¢

ok, olefFt Yol 71 Rz, ofERurRe] B4 5
HH3p} 54 ke Hol glol A4 fUrel JeHzE
MARroR FHEE Bkl AMsH: o] PErEge

U olel Tt 2 Tehe BAb|=
olol EskgAA 7 E8kAd

A EollA AT

Sel s

SopAlofl= 2 o] o
HIBAR] S5HPump Diffusion Mlxer) ?lﬂl'?_ |
% 3HIn-line Static Mixing) W]o] 714 £44-=7}

o EslEiE sty EappEe] malo] 7
A= 71A Ao vls = Hifo] 73t &
Slof SHHOR Tal o, 0080l HE-2 7|
o) QA HIEL BUOT QU BAVL WA A

2 v,

aﬂ %
ﬂ
E
B

2.2 2|HE At

;(l—/\x—]_,] olorres

=17T "0 i"—g-_]'

= 0 U

24 %E]—(Hydrauhc

Are AEs)

0 5m0]*}4

44

.21

P
=

Ofr

[

o
it

2} Re] 245 ol g%
w7t olo] that v
$H2:0]= Taple 37} 2o]
A2HER) S CFDSAT} el

A shasl] 98 AdD
X Fig. 33} o] SelPag
Table 29} o] HMA3IF L
AHIch o, ofol it w3

2 Bsjo] 2t =Uct

f‘;

)

>R

-20

-40 | ' t

-80 | ol
-100 ! v 1
-120
-140
-160

-180
-200

sv{mv)

5

=M T N OO0 0 dNms N OO0 Oo -

cmemnenenendydd g dd TN

00 OO - gt nn O WM~ 00

LB I B I I I I I I B I I I B I |
time(min)

Fig. 1 Change of current flow (SC) by outlet point of

mixing basin

20
15

10

Z-P(mv)
o

—#—A Series
——B Series

No.8
basin

Fig. 2 Change of Zeta potential for each basin

+)76. HWL 7417
HWL_74.00

WL 73,07 Installation

/ Location

FGL 74.3 EL 74.30 [

4 01 1o~

T + + ¥

5 i 5 <

k3 & > = <
o o o o o

+)66.

T

3

& £
5 2

Fig. 3 Hydraulic system of mixing method using head drop

S=ERHDIHEE =28 232, M5, 2020



Table 2 Changes to existing water purification plant

equipment for optimization

Previous M. Advance M. Remarks
Inflow gate IxIm Ixlm 2 ea + | Facility capacity
Receiving well gates 8 1.7x1.7m 2 ea 700,000m'/day
Prevention of
Inlet of L
. . 1.5x1.5m 3x3m excessive rise level
Mixing basin .
of receiving well
Vxerche;rtie(;f Raising the head
L 2 misn EL. 73.22 EL. 73.425 drop to weir
> - Mg 0.205m height
basin

Table 3 Changed operating water level of previous water

purification plant facilities

Previous For the changing
Water Level Water level Remarks
(700,000 tons/day)
Inlet region of
receiving well EL. 73.56 EL. 74.19
2354 79
Water level of | gy s 49 EL. 73.967
receiving well Floor
Water level of ) o5 5 EL. 73838 | above the
receiving well(1) building:
Weir crest EL. 73.22 EL. 73.425 EL. 74.60
Divided water way | g 235 EL. 73.07
2
Head
0.32m 0.768m
(1)-(2)
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Table 4 Parameters for CFD analysis

Weir Gate of receiving well | TInlet gate of
Height ea size Mixing basin
Pre. M. 73.22m 3 IxIm 1.5%1.5m
Adv. M1 73.22m 1
IxIm +
Adv. M2 73.42m 1 L 7%1.7m 3x3m
Adv. M3 73.62m 1
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Fig. 5 Analysis results of previous model
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Fig. 6 Analysis results of advanced model
(Velocity shade contour, side view)

4, Az »

aE

41 7|18 =&

00 57g9 7|& mdof thgh sfAdxt= Fig, 52F £t}
Fig 5ollA= 67119 3R 5 7o r HekE o E314] 2
A, 4], 62]9] ©HO| ATE (a), (b), (c)ol EASFLH,
()= oA Bk wf =91 70.5mo] @O £=FuidS
FAISIGIT),  Fig.59F Fig.69] Legend(EAO] 3EAE
water, superficial  velocity 2] &Ju]= 57|} &9 |4 A7}
oA 29 &kt vehl7] ffste] EHE Aotk

Fig, 5ollA Hrd & o= A9 fufezrt 47 A" E o
2R or FARAE A ey ol CFDAY
(Fig. 5(d)ollA Hzo] Eujsg 271A] f5Fo] 7H4] gt
2k PE(XIm) o2 FRoA g fige] SoleS
T Slth. o= FEHE gt 5 AL HA| genw
% HASEA 97 ‘IH?:"]E}.

ol e g 3719 27 9 6719] 3o fridol
Ew o =L Ak, 53] 71E0] ]

o]0 © 2~
}J]\HE E]——l—

=R AR

=28 232, M5, 2020



CFD9t AZAY NM2S 5ot 2NEs WY =5 U 4

oAz A Wk oFEFQIAE Qo BE fEfo] &t
P FAER AR i) ofEeel vlEe] HAN S
Sl Eli az 9 6H 1, Adst 29k % fole |

5] v Z

HAEtE M-S Qe o] WA AES uRb s
9t g FHE 9l8) 2719 At 01%5}51 L ]
6711 2] FrlaeS HAshalar 71ERd
o] g5t EAeEe] S7ER Q| 917t =olA Eol o
2 92)7] giizol &2H|9] F-Y4-eS alof dtrh ERt
Zauat 55 FHsl] flske] 229 flojFal o] A
42 s asieh. siAollA= Table 4014 dAgstalzel 71&
9 flojzolel 73.22moll A 0.2mH, AEAlA Fo] e
stof Fig. 604 Fig. 7€} o] flojzolo] tigt A=
EF AT,

Fig, 6°1A= E3H4] 24]9] SATHHES 7eos %’401‘*@}
of thste] &&= TS yeRf Itk Z1e]al Fig, Toll=
219} 299 29 B4R Ao 49 AEE Hrl
WaterE 7]&%H A A H](Volume Fraction)E YERL
Fig, 79] AEA] gl o g FA|E e Euk 9l AHLo]
o, Qg A g7k ol A5 vehdot, B3 g7]7)
S450] G HEE Agt HekoE Helstel Folt

Fig, 69] 92 AR $jo1e] olo] el A4
E3R|9] g9 Ko7t He & 4= QUnh 7]E fl019
EolE ARSI FYE ol A7 §lo] flofdHtE
2 goj7ar i}, whHof 9jojizo]E 0.2 0.4m Fargh ¥
7429} 39] Aoz BHleRRE HHs] dolrtal e &
% Sek, T Sfotizolsh 0,4me] AL E3HAS] 2917t
W Eobd SRR WAk A9 e AR sk,

olefgt AR Fig, 79] A2n| AE Bl s T
23 4 U 71E FojRole] 9L AF glol Slokol
S mAYgeR SUAR UL Bulpzol 2ot A
St WSS o 4 9, whEo] Hol49it 0,.4me] A9
2 Fig, 7(0)9] A9 E8H 297} U opx 3 e
29 2905 YR %o AoR BEED S9lo] Auke A
HHSHE AL $1019] %0l 0,2mE 2R Aol 2
O weE,

1 Aol oREe] ESR AjAlatA kAl o)
UT7F 91019 0] 0.3m flolA FUEHE=S ¥ AASH
o, weEbs] F=oi7l ffolz Qg Yate] o] HEE oFFE
=S A5 4 ok

W7 ou 17 39 A9t Lol flofxolE FAA &
FAO1E AA st E3Pert 7P o] Frolok sA|T Y

lﬂ

s=ERHMDIHSE =28 232, M5=, 2020

&
&
SRS SN

LS LSS S

Water.Volume Fraction
Contour 3

(a) Adv. M1 (weir height :

1 O3

L O o O
$ § QQQ@@ $§
e"oo"’b"o“” o OPe

73.22m)

Water.Volume Fraction
Contour 3

(b) Adv. M2 (weir height : 73.42m)

-

(c) Adv. M3 (weir height :

L S
SEFFFTS SIS

Water.Volume Fraction
Contour 3

73.62m)

Fig. 7 Analysis results of advanced model
(Volume Fraction: Water)

\ 8
(a) Expansion of the inlet of (b) Increase of weir area the mixed
basin

Fig. 8 Improving improvement through optimization

=7 Lo AR Bo] eHZEE (overflow)dHA|
ng Mol 925 ARSIt & WA 39 A9 2o
A eHER O Aol Q7] Wi WA 29 H9rt da
YRR 2 A5 gl 4= ot & oFES TN

47



15.00

—+A-3 #A-4 A5 A6 A7 A8

10.00

Zeta(mV)
o w
(=3 o
o o

o
=)
=]

-10.00

-15.00 T T T T

time (hr)

Fig. 9 Zeta (mV) change for mechanical mixing method

150.0
100.0
50.0
=)
E o0
Q
w
-50.0
-100.0
-150.0
n o o ™ O o W o O d W O o - L0 o
s282dfc8ai¥d8agiggche
GO0 O o o NN M Mmoo oo 8 B8~
R B = I B I B I I B I I B B B B I I |
time (min)
Fig. 11 SC change for mechanical mixing method

et BRUASE 0,05m o)L Shusilnt,

5. MSAY
517

SHA 18] BN ZHPNE HA F ASRUE
1

=
Fom S H, SHA SFAte|= Wl o], Eap

25 5
A QA S skl setstgon, ol B4 ofz}
A A17ke] BlmE Eatel Aolsel e A=e Bkl
sheic

o
N
Ik
111
my
B

Aepde) 24 Auks Boke uf 7|2 7|AA BEpgAl]
A9 Fig, 904 Bl AR o] 7 a2 Aebs) &4 A}
7} A2tz ol gAet UAlEsR WA T Fig, 103} o] o
R oE e molda gk,

71E 7IAA EeA Y] 7 Fig. 110 Hd ZF AER

48

5%
15.00
10.00 -
5.00 -

z

= 0.00 fMMN

g 4

5.00 -

-1000 -

-15.00 ‘ : ‘

5 s5 105 155
time (min)
Fig. 10 Zeta (mV) change for Head type mixing

150.0

100.0 |

50.0 -

B Wm
E 00 -
2
-500 -
=+—A Series(1st)
-100.0 - )
—=-A Series(2nd)

-150.0 T T
8858853328488 888¢s8
9dd3d98a8333399383¢g

time(min)
Fig. 12 SC change for Head type mixing
REATIT AL ol QAN YRFESIR WA & Fig, 129}
2ol B oE gk Wl glrk, Z1A|AlelA YAAle

Aok

YA E5k2 WA &
= AR 23} 0.16~0,

Sl frEs Bem) B
36 FSIZ 12 BEZ Uehygl

_71AA E8hgA WA SEl B 0,66NTUCL b

o}, AEA st Goby oz A F71E PolA o
oJR|Ho] Sol7hz Aelulm Al

7t AMALEY oA S AZHE Hmat ATt Fig,
1304 B 312} o) 66%, olTH &A1) AF5S 71t
o (B 45% ASAE D)

]

192:00

168:00

96:00

72:00

48:00

Filteration Duration(min)

24:00 -

0:00

144:00

120:00

o}
2123} 2-gA| AAEgEE P 0 59NTUR 12% A= Wol
Zo=g

=

—4+—Pre. M.
~m-Adv. M.
e e e B e e e e B B AL s R By B B S
JOZS3IEENRILBRNEANINBRFIELYL
L R R T T T T S L e

o

filter basin

Fig. 13 Comparison of filtration duration

S=ERHDIHEE =28 232, M5, 2020



7129 71A4 23E A
ALS Foto] - Tﬁﬁé}‘ﬁi TN ASAE
B3 éﬂ—e— QoFetH ohgat Atk

1) 317 9Jo]9] &o]S 7|&r oA 0.2mE F115}aL
2 RS FURE it 7P 29§52 2
U2-S CFDATE F3oto] &latart. ol 2k 9
= Z71R Q3 UxF
TE HAF7] ol

2) CFD3|AS B3l +27/h4E
gk A AetdS], AR, SHA 25
< 71AA 235} vlast A3t BE oA 95 UERY

4>

g
S5 0,7m o|AtE|o] 2RI T34}

e j’

2&
Zi
[\
ﬁ
_r.
o
S~
E o
ol
o
2
o
ol
il o
1%
i
Sl
=)
o
_IE. rlo{«
o

> il
>

)
o
2
o
19
2
ol
ﬁlﬂ
o
ol
jm
M
o
B
QL'
+
30
_Q

References

(D) =234 718 A 583 714, 1998, S5

(2) Appiah Amirtharajah, Mark M.Clack, and R. Rhodes
Trussell, 1991, “Mixing in Coagulation and Flocculation”,
AWWA, pp. 35.

Q) AR, eE 7R e EES], 2004, pp.

s=ERHMDIHSE =28 232, M5=, 2020

salmzpNoE MAF

317~320.
@ a2k BrEE 448 wER

ZEapstEAl pp. 237~300.
©) 7&%’51, f?_—r g, 2003, “7‘4/\*]“4 SEAALt fAEE,
SHA

, 2009, “HARAEE

© Hﬂs;m A, A1), 1994, “3

() A=A, Az, FAlsE AgA, sk, 2005, AAA|
(CFD)<} %‘X]%QQ% o]-&3t &3} - 3HTH AAE

ARALBA,

® McConnachie, G. L and Liu, J. “Design of baffled
hydraulic channels for turbulence-induced flocculation”.
Wiater Research, Vol. 34, No. 6, 2000, pp. 1886-1896

(9 Mark M. Clack, 9] 7¢I, “Selection and Design of Mixing
Processes for Coagulatlon , AWWA, Denver, 1994, pp 9.

(100 AY%w, widA, vrde, w7, REs, aref, et

9, 2009, HEA AR =AM 7163

o, A AR

(11) Rodi, W, Turbulence Models and Their Application in
Hydraulics—A State of the Art Review, 1980, International
Association of Hydraulic Research publication, June

(12) Hirt, C. W. and Nichols, B. D, 1981, “Volume of
Fluid(VOF) Method for the Dynamics of Free
Boundaries”, Journal of Computational Physics, Vol. 39,

pp. 201-225.

(13) John E. Richardson and Karel Pryl, 1999, Computational
Fluid Dynamics, CE News, October, pp. 74-76.

(14) John E. Richardson and Karel Pryl, 1999, Computational
Fluid Dynamics, CE News, October, pp. 74-76.

(15) Ak 2013, CFDRoF A%, SH=rRAl7IAIsH] ==
F, Al 164, A2z,

(16) == 4gAL 2013, “ZAAu] Es)4 7tol=ekel 4=
Y 89 21K

(17) ANSYS-CFX14 Manual, ANSYS

49



	CFD와 실증실험 적용을 통한 최적혼화 방법 도출 및 수리구조개선으로 정수장 혼화방법 개선
	ABSTRACT
	1. 서론
	2. 본론
	3. CFD 해석
	4. 결과 및 검토
	5. 실증실험
	6. 결론
	References


