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Abstract

This research aimed to determine the optimum level of concentration of sludge in the superpulsator
settling tank at a tap water treatment plant in Bangkok in order to control sludge concentration applying in rainy
season of Thailand. This could reduce the water loss and sludge blockage problems during conditions of that time.
The reduction of water loss is an effective way to improve efficiency of the tap water treatment. We applied the
full factorial design of experiment which consisted of two main factors, such as alum rate and impact rate. Each
factor comprised of three levels. A factorial experiment was then conducted with three replications. After running
the system for 40 minutes, the water was drained and sludge samples were collected. After the samples were left
for 20 minutes, we then read the value of sludge separating from the water. The results were analyzed at 95%
confidence interval. According to the results, both factors significantly affected the sludge concentration. The
optimum condition of alum rate was 100 litres per hour and the optimum condition of impact rate was 65 times
per hour. When the system was controlled by these optimal factors, we could reduce water loss and sludge

blockage problems at 38% and 100%, respectively.

Keywords: water loss reduction, design of experiment, sludge concentration
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1 - Raw water inlet 7 = Vacuum pump.

2 - Clarified warer outler. 8 - Air release valve.

3 - Sludge removal. 9 - Raw water distribution system.
4 - Stilling baffles. 10 - Sludge concentrators

5 — Upper level of sludge blanker. 11 - Reagent feed.

6 - Vacuum chamber.

Figure 332. Pulsator clarifier.
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Analysis of Variance for result, Using Adjusted SS for Tests
Source DF  SeqSS Adj SS  Adj MS F P
Alum (A) 2 341.63 341.63 170.81 17.60 0.000
Pul (B) 2 5840.07  5840.07 2920.04 300.92  0.000

Alum*Pul 4 229.26 229.26  57.31 5.91 0.003

(A*B)
Error 18 17467  174.67 9.7
Total 26  6585.63
S =3.11508 R-Sq.= 97.35%  R-Sq.(adj) = 96.17%
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