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Examining the Equality of Multi-Outlet Flow Rates within a Dual Open Channel
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This study was conducted to qualify the equality of the flow distribution from open channel between rapid mixing basin and floc-

culation basins in a domestic S_ water treatment plant, and to suggest a remedy for improving the equality. In order to evaluate the

feasibility of the suggested remedy, computational fluid dynamics (CFD) technique are used, and for verifying the CFD simulation

results tracer tests were carried out, From the results of CFD simulation and tracer tests, it was investigated that the modification

of hydraulic structure in the distribution channel, which is to install the longitudinal orifice baffle in flow direction, could improve the

equality of the flow distribution over 75%.
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Fig. 1 Distribution of flow through a distribution channel
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(@) A line (distribution channel with the longitudinal orifice baffle)
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(b) B line (distribution channel without the longitudinal orifice baffle)

Fig. 2 Flocculation and sedimentation basins of S_WTP
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A 222} g Ayt B4 98] 2 53
A FHdAFAZT D 2E2HAE A7) Dz
¥ £&3}0] Table 33} 40 A 2|53t

Table 3 Mean residence time and standard deviation of A line(#1~#4)

By 17 24 3% 47 L
Bt AR _ B ; _
A)7F () 55.1 54.2 59.8 66.7 5.7

% Bl R F U 6,300 mY/AIZE (SF-A Y 100% AN

Table 4 Mean residence time and standard deviation of B line(1#~#5, #8)

By 12 | 24 | 3R] | 47 | 57| | 8A] | BEAA
Bt AR
°© 5 5 2
A7F (3 55.4 | 63.8 | 46.5 | 43.6 | 50.1 | 68.2 11.1

e 13,300 m¥/AIZE (A Y4 100% A7)

o, w3, a-‘sx—ax} A% Ak AA D147 A
7] A2kt A7
o] 744wk (z‘s

4 A0 2NE 128), 47)o]
A7 el B

AT (188), B

AL A 4x)o A F27 F=7k A 2H7] A
25k A17ro] 7bg W3t <é—xg AHoRRH 10
2), 1704 7V =¥ AR WEEUT (20

), olol, F7F mRuS] HAR QI8 2t 3
2 SU5E 390 #5 Fwsk 2 A
22 o 4 gt

o Ao FHA A A¥E F o AAls] 7
A517] JsjA E HolAE Table, 12| 243}
Y3 CFD WARS S35}3iTh,

L Fig. 52} 6= Z+7} case 1 7+ EHH 0]

= 8%t case 4 T B Qg 37
0.5027m? (AN E 2] 100%)Q] 742 upeto] A
0.6mEE BN FEEES Uerd 17o]

t}. Fig. 5%} Fig, 69] =7 ARTEo = 127§
o] ePjuARKE FEEE= A AHS F
got7]olli= ol o] Qi ofof & wARS] A}

2HY 12719 &5 28 9A Dol “mass
flow”o]] tjor AR 2HE AHHOE 9Tk
AHASIAE, Fig, 72 FAA 02 case 49 74
- o 435 A5k ‘T‘H—’l =XE HES
ANE TAS Ay, H& Aoz FAS 7+
oA =915 el 7:'4 iR Ut
& SiY A SO 9] A5 1 T 4 Sl
Hol| A &= oF7ko] 4=9] A5 ¢l &

4

e H—ri Boll A= =9Akol 7} glo]
A= Aoz J=E
Fig. 82 case 1~4°] tfafl 1279 F&=

2] o A THO] "mass flow of et HJH=ZHE
A-A o2 FETHS AHASE Aot

water Superficial Velocity (Projection)
200

[mst-1)

Max Velocity : 1.56m/s

Fig. 5 Simulation results of flow patterns within non-baffled
channel(case 1, at 0.6 meter above bottom level



14
H—
1=
o

dotrstalX], =&
267, 35 pp423-430, 62, 2012

water Superficial Velocity (Projection)
00

2
Htsn

r————# S

4

| — e
Max Velocity : 2.02m/s

Fig. 6 Simulation results of flow patterns within baffled channel
(case 4, at 0.6 meter above bottom level)

.

Fig. 7 Water level of each plane within baffled channel (case 4)
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