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Improvement of Sedimentation Sludge Discharge in
a Water Treatment Plant
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ABSTRACT

The characteristics of sludge generated in the process of producing drinking water are closely related to the water purification
process. However, sludge discharge and treatment facilities often tend to be treated as separate issues from the water purification
process. The sludge accumulated inside the hopper is often not sufficiently discharged when the sludge draw-off valve is
opened, and improvement studies have been conducted. In this study, the discharge flow characteristics of draw-off valves such
as a gate valve, a full ball valve, and a segment ball valve have been predicted according to the opening degree by numerical
methods, and the discharge flow characteristics have been analyzed for the actual valve operation time. Based on the method
of the design of experiments, tests have been conducted for various valve operating conditions to find the optimal operating

conditions, and the improvement effect has been analyzed through repeated tests in a water purification plant.
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Fig. 3 Draw—off valve operation sequence (double emission)
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Table 1 Comparison of design and operation value of

sludge water content during a process

Sedimentation | Balancing Thickener Dewatered
basin Tank cake
Design Base(%) 99.5 99.5 96 702
Operation Base(%) 99.75 99.75 98.7 79+2

Table 2 Mass balance analysis results for operating conditions

Treated water Desi .
(10%m'/day) 2t | Dt
criteria
205 | 224 256| 285
Retention time of 24 or
. 57| 52| 46| 189
Balancing Tank(hr) more
Thickner load (kg/m’ - day) 21| 26| 31 55 10-20
Dehydrator operating time (hr/day) | 28 | 30 | 35 39 8
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water for various operating conditions

Table 7 Sludge removal performance for the original and the
modified systems with the optimized operation condition

Operation | Discharged vlt:tir Sludge Removed
Remarks | condition water content concentration |  sludge
I I I R I O I )
Original | 45-15-45 29.8 99.33 0.67 0.20
. S1 5-20-5
Modified 2 5.20-5 21 98.11 1.89 0.39
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Fig. 19 Comparison of sludge concentration for the existing
and Improved systems
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Fig. 20 Comparison of discharged water for the existing

and Improved systems
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Table 8 Averaged sludge removal performance for the existing

and Improved systems
Existing system Improved
system
Sludge concentration (%) 1.07 2.78
Discharged water (m®) 33.19 19.06
Removed sludge (m?) 0.357 0.528
Before After

(a) existing and Improved system

(b) Improved system

Fig. 21 Photos taken before and after sludge removal test
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