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Abstract

This paper describes a fuzzy controlled pre-chlorination technique for purifying the polluted raw

water in water purification plants. For the purpose of obtaining the high quality water, the appropriate

pre-chlorine dosage rate has to be continuously adjusted according to a change in quality of a intake

raw water, weather, solar energy amount, temperature and etc. Therefore, the method of expressing an

expert’s empirical knowledge cumulated from his past carrier by fuzzy reasoning and the fuzzy

controller design technique is necessary.

In this paper, fuzzy membership functions and rules according to empirical knowledge and

experimental field data were obtained. And also fuzzy controller design using four feedforward

comporents for the determination of pre-chlorine dosage rate and four feedback ones for the

comper.sation of its dosage rate with residual chlorine and its change rate, was executed.
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Fig. 1 Water purification process
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Fig. 2 Schematic diagram of fuzzy control
algorithm
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Fig. 3 Varying pattern of solar energy amount

in season
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Fig. 4 Varying pattern of water temperature in
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Table 2 Rules for the dosage rate(Dy) of pre-

chlorine
G F52

NB ZE- PB
o NB NB NS ZE
Aol-
o0 ZE NS ZE PS
A
2 PB ZE PS PB

Dee AAF71E dA7IEEREH A4 4
287 HAxF2ie A 1949, sEFY
of| A7) elat dheTHORNE PSS H
A FE3l= A 2dAZ o]Fo] At F, 32
of 23 FE FEL RV A YL 59 F
71 &l % 873 {756l ¥ 8o
e Y dALTFHE FEUC A4 98T
g FE20 A4 FUE D2 FE0 HLd Ao
T3 2tz Table 3 @ Table 49} 22t

Table 3 Rules for the demanded amount of pre-
dictive chlorine
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Table 4 Rules for the dosage rate(D:) of pre-

chlorine
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Table 5 Rules for the modified dosage rate
(4Dy) of pre-chlorine
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Table 6 Rules for the modified dosage rate( 4D»)
of pre-chlorine
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Fig. 5 Flowchart for the fuzzy controlled water
purification process
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Fig. 6 Simulation results of

chlorine dosage

rate and residual chlorine(sunny, cloudy,

rainy)

@ manual setting of dosage rate

@ fuzzy reasoning of dosage rate
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@ residual chlorine on fuzzy control
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Fig. 7 Comparison of pre—chlorine dosage rate
and residual chlorine
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