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Evaluation of the Effect of Flocculator Rotation Direction in Floccualation Basin on
Hydrodynamic Behavior using CFD

Youngman Cho' - Soojeon Yoo - Jaesoon Roh - taekjun Kim* - Changwon Kim#**

Water Quality Research of Busan Water Authority - *Busan Metropolitan City
**Department of Environment Engineering, Pusan National University

ABSTRACT : With time, the stable management of turbidity is becoming more important in the water treatment process. So optimiza-
tion of flocculation is important for the improvement of the sedimentation efficiency. we evaluated the hydrodynamic behavior in the
rotation direction (clock-wise, counterclock-wise) of the flocculator in the flocculation basin using Computational Fluid Dynamics (CFD).
The results of the CFD simulation, in cases where flocculators rotate in a clockwise direction, a stronger flow is formed near the sur-
face of the water where the rotating direction and current of flow correspond. The variance and standard deviation of the flux are about
8.5 and 2.9 respectively. In contrast, in the case of a counterclockwise direction, a stronger flow is formed near the bottom of the basin.
The variance and standard deviation of the flux are about 5.3 and 2.3, respectively. The effluent flux is affected more by the third
flocculator spin than the first and second flocculator spins. The third flocculator spinning in the counterclockwise direction is better
for the uniform flow of the sedimentation basin than the third flocculator spinning in the clockwise direction.

Key Words : CFD (Computational Fluid Dynamics), Flocculator, Clock-wise
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Table 1. Operating parameters of Flocculation basin

items operation parameter
size W12 mxL13.2 mxH4.5m
HRT 50 min
flocculator paddle wheels on horizontal shafts(3step)

G value (1/second) Lstep 40, 2step 20, 3step 10

Table 2. Experimental Schedule to find the optimum rotatio-
nal direction
(CCW : Counter Clockwise, CW : Clockwise)

Case # Floc. #1 Flic. #2 Floc. #3

1 cw cw cw

2 cw CcCwW Ccw

3 CCwW cwW cw

4 CCW ccw cw

5 Ccw cw CCW Current
6 cw cCw ccw

7 CCW cw CcCwW

8 CCwW CcCW CCw

P/C
- w cw . CCW

-

=

&

Fig. 1. Rotation direction of horizontal flocculator.
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Fig. 2. Comparison of CFD simulation and experimental data
(t0 is HRT, C is effluent concentration, and Co is
total concentration{total amount of the influent species
or trace/volume of flocculation basin).
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Fig. 3. The velocity vector at the Case #1(a), #8(b), #2(c),
#7(d).
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Fig. 4. The outlet concentration at the Case #1, #8(a), Case
#2, #1(b).
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Fig. 6. The outlet concentration at the top, middle, bottom..
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Table 3. Outlet flux(%) at the top, middie, bottom
Case 1 2 3 4 5 6 7 8
Top 30.6 310 306 31.0 333 333 333 332
Middle 320 31.6 320 316 306 305 304 30.6
Bottom 374 374 372 374 361 362 363 362
Variance 8.46 849 846 849 533 526 533 526

Standard
deviation

291 291 291 291 231 229 231 229
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Table 4. The index of case
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Fig. 7. Outlet flux(%) at the top, middle, bottom as Case.
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