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Abstract

Thig study was carried out to establish the method to detect analytically the inflaction
points of DO and ORP in a single nitrification-denitrification tank. Time series data
were made for DO, ORP and pH from an actual treatment facility and the inflection
points of DO and ORP were marked. Master signal was made by composing DO, ORP
and pH and its Wigner distribution analysis was also made. The results were as follows;
{1) The inflection points obtained by Wigner distribution analysis appeared in a specific
frequency band (0.900 X 10-3Hz) and they coincided regularly with those marked initially
on time series data. (2) The result of Wigner distribution analysis showed that it is
effective for practical use because the cycle times of two simulation data series with
tirne lag agreed. This result suggests the possibility to predict of the intervals between
inflection pointe by calculation.
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Fig.1 The flow diagram of the treatment facility.
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Fig.2 Change of DO and its infection points within the data set S1.
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Fig.3 Change of ORP and its infection points within the data set S1.
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Table 1

21{Data on 29 July)

Interval of each specific inflection point.

Time of specific inflection [ No.1l | No.2 | No.b5 | No.T | No.©
Do point in 81 1:10(3:15|5:157:15]9:10
Interval between each
specific inflection point - 125 120 120 115
(minute)
Tirme of apecific inflaction No2d | Nod | Nob | No& | No.10
ORP point in 51 2:15 1410163208010 (10310
Interval between each
apecific inflection point — 115 130 110 120
(minute)
Wl(Data on 29 Novernber)
Time of specific inflection [ No.1l | No.2 | No.b5 | No.T | No.©
Do point in W1 1210310510710 9:10
Interval between each
gpecific inflection point — 120 120 120 120
(minute)
Tirme of epacific inflection No2 | Nod | Nob& | No& | No.l0
ORP point in W1 2:00(14:005:50|8:00]10:10
Interval betwesn each
apecific inflection point — 120 110 130 120
(minute)

*The blower was stopped for 80 minutes after every 60 minutes running in the period

of 81,

*The blower was stopped for 75 minutes after every 45 minutes running in the period

of W1,
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Fig.4 The comparison of the 35th result of the Wigner distribution analysis with one of the Wavelet analysis.
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Fig.6 The number of agreements of the specific inflection point with the peak of the Wigner distribution

analysis result.
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Fig.7 The 35th result of the Wigner distribution analysis of S1.
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Table 2 Datal of 81 and W1 ig for calculation and Data2 for comparigon.

NO. Date 51 data 1 | 81 data 2 || NO. Date W1 datal | W1 data 2
1 7/29/00:00 0.769 0.769 1 11/25/00:00 0.681 0.681
2 7/29/00:05 0.702 0.702 2 11/28/00:05 0.318 0.318
3 7/28/00:10 0.829 0.829 3 11/28/00:10 0.300 0.300
4 7/29/00:15 0.6848 0.6848 4 11/28/00:15 0.282 0.282
5] 7/28/00:20 0.381 0.381 5 11,/28/00:20 0.2758 0.2758
3] 7/29/00:25 0.380 0.380 8 11/28/00:25 0.274 0.274
T 7/28/00:20 0.380 0.380 T 11/28/00:30 0.274 0.274
80 | 7/28/06:35 0.703 0.793 80 | 11/29/06:35 0.307 0.307
81 | 7/28/06:40 0.6848 0.848 81 | 11/25/06:40 0.2093 0.203
82 | 7/208/06:45 0.384 0.384 82 | 11/29/06:45 0.289 0.289
83 | 7/29/08:50 0.383 0.383 83 | 11/25/06:50 0.278 0.278
84 | 7/28/06:55 0.383 0.383 84 | 11/29/06:55 0.268 0.269
85 | 7/28/07:00 0.382 0.382 85 | 11/25/07:00 0.262 0.262
88 | 7/29/07:05 0.381 0.381 86 | 11/29/07.05 0.262 0.262
87 | 7/28/07:10 0.380 0.380 87 | 11/25/07:10 0.258 0.258
88 | 7/28/07:15 0.380 0.380 88 | 11/29/07:15 0.451 0.451
89 | 7/28/07.20 0.000 0.452 89 | 11/25/07:20 0.000 0.626
Q0 | 7/29/07:25 0.000 0.453 90 | 11/29/07.25 0.000 0.687
91 | 7/28/07:20 0.000 0.454 91 | 11/25/07:30 0.000 0719
02 | 7/29/07:35 0.000 0.455 92 | 11/29/07:35 0.000 0.7558
93 | 7/28/07.40 0.000 0.455 93 | 11/25/07:40 0.000 0.778
o4 | 7/29/07:45 0.000 0.000 94 | 11/29/07:45 0.000 0.000
95 | 7/29/07:50 0.000 0.000 95 | 11/25/07:50 0.000 0.000
128 | 7/28/10:25 0.000 0.000 128 | 11/29/10:2385 0.000 0.000
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Fig.10 Diagram of the blower control. The upper one shows the present control and the lower shows the

simulated one.
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