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Abstract The purpose of this study is small scale coagulation module is developed and demonstrated through a
lab-scale test. Recent as a sewage treatment rate increases, have heightened the interest in the necessity on the
nonpoint source and developing a small processing unit has been increased. Coagulation sedimentation module in this
study is additional growth of floc through swirling in the outside zone, reduction of microstructure floc number and
the internal settling zone through vertical/level flow complex sedimentation method after the coagulation process
precipitation method as an effective high separation efficiency can be divided was also assessed. Coagulation
sedimentation module can increase the load factor was 4.4 times compared to conventional clarifier base on the same
volume and surface area through vertical/level flow. In this study, this process was selected formation and
maintenance of swirling and uniform flow distribution in the internal settling zone as an important design factor, to
derive its FLUENT was used to characteristics of the flow model. Through the simulation of swirling, influent
velocity, dimensions of external basin, hopper depth of bottom cone was determined and through analysis of velocity
distribution, flow distribution detailed specifications are derived like as diameter and number of effluent hole.
Lab-scale(120 #/hr) test results, influent of 300~800 NTU to less than 10 NTU without polymer feeding was able
to operate in the 20minutes retention time(surface loading rate 37.3m’/m’-day), and through analysis FLUENT the
possibility of using design parameters were derived.
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practical sedimentation area= m ¢ D « H
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[Fig. 3] Coagulation sedimentation module overview
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[Fig. 4] Fluid flow in sedimentation module
(a) Outer zone (b) Inner zone
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[Fig. 5] Particle distribution of ocher soil powder

£ $AL 99 BUWIEA S L W
¥HAIZHE A7) 913 Table 1 - Table 39 el 2
Aol uhek 4GS S,

DRASHAE A Qkon] SN HE F5
B71 AAAR O FEAE Aol B S

[Table 1] Experimental conditions as mixing time

(velocity gradient 100s™, 200s™)
Velosity Mixing Mixing
Spec. gradient time intensity
G, sh (sec.) (GT)
Run 1 50 5,000
Run 2 100 10,000
Run 3 150 20,000
E— 100
Run 4 300 30,000
Run 5 450 60,000
Run 6 900 90,000
Run 7 25 5,000
Run 8 50 10,000
Run 9 100 20,000
— 200
Run 10 150 30,000
Run 11 300 60,000
Run 12 450 90,000

[Table 2] Experimental conditions as velocity gradient
(mixing time 200 sec.)

Velocity Mixing Mixing
Spec. gradient time intensity

(G, s-1) (sec.) (GT)
Run 1 20 5,000
Run 2 40 10,000
Run 3 80 20,000

250

Run 4 120 30,000
Run 5 240 60,000
Run 6 360 90,000
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[Table 31 Experimental conditions as velocity gradient
and mixing time (mixing intensity 20,000)

Velosity Mixing Mixing
Spec. gradient time intensity
(G, s-1) (sec.) (GT)
Run 1 50 400
Run 2 100 200
Run 3 150 133 .
Run 4 200 100 20,000
Run 5 300 67
Run 6 400 50
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[Fig. 7] Turbidity removal efficient as velocity gradient
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[Fig. 9] Turbidity remaining as mixing intensity, GT
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[Fig. 11] Velocity distribution as bottom of exit pipe
opening and closing
(a) Opening (b) Closing

[Table 4] Effluence fraction as bottom of exit pipe
opening and closing

Effluence fraction(%)
Spec.
Opening Closing

1st exit hole 178 20.9
2nd exit hole 170 20.3
3rd exit hole 16.3 19.7
4th exit hole 16.0 19.7
5th exit hole 15.3 19.3

Bottom 175 -
Total 100.0 100.0
Max./min. 1.159 1.082
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[Fig. 12] Result of operating lab-scale pilot apparatus

[Table 5] Effluence fraction as effluence area ZZo] f&EE F A1, vHE UF F F$ FAEY
Spec Effluence area of exit hole Y7k Zaste] 2489 o)A g7} Bof FEHoE &
o 0.005D° 0011D° 0.023D° 29 2 o]l %O —ale] OZgl 2 A0 AX=
=2 g e g 1Hs =3 = sfodok
Tt hol 200 206 o3 1:‘ = )V\_ = ]'O% ar “1’o= 2’0 }’Oq
ond hole | 202 201 204 g Aoz Actdnt
3rd hole 204 195 199
4t hole | 198 199 190 ‘ . o
5th hole 196 198 194 [Table 7] Effluence fraction as diameter of exit pipe
Total 1000 1000 1000 e Diameter of exit pipe
Max./min. 1.045 1.052 1.118 s 0.15D 03D 045D
1st hole 209 209 20.0
o ) 2nd hole 199 20.3 20.8
) WBl3} AL Ate] 7HA )] whE fraRiul a4 A 3rd hole | 200 197 199
s A Aol 2174l T e S 2 0 bole| 193 o7 199
- = = s 5th hole 199 193 194
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g wolAt sigkew], mEe) A4 A4S nelald Mec/min | 1080 1082 L7
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2.2.3 Lab—scale &X| 4ZF Zut

[Table 6] Effluence fraction as gap between inner wall

and slopping cone
. Gap between wall and cone
Spec.
0.05D 0.1D 0.2D
1st hole 209 212 20.6
2nd hole 20.3 20.8 20.7
3rd hole 19.7 19.7 198
4th hole 19.7 19.2 196
5th hole 19.3 19.0 19.3
Total 100.0 100.0 100.0
Max./min. 1.082 1.115 1.074
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