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c=a(:, j); if 1(i)<0.25%
d=b-c; y=y+1;
e=d."2; end
(i, j)=sqrt(sum(e)); end

end liuG)=y; % W2 & A0 s A5
end end
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Fig.1 The flowrate input to wastewater treatment plant A and B
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Fig.2 The relation between InC(r,m) and Inr (7=A¢)
*1 BOREAESHERXRKAEME
Tab.l1 Some scale values and the corresponding relative function values
SKITA 5K B
r

Cc(r) Inr InC(r) C(r) Inr InC(r)
10 0.546 5 2.302 585 —0.604 2 0.501 6 2.302 585 —0.6900
15 0.602 6 2.708 050 —0.506 6 0.503 2 2.708 050 —0.686 9
20 0.690 5 2.995 732 —-0.370 2 0.506 4 2.995 732 —0.680 4
25 0.794 4 3.218 876 —-0.2301 0.5142 3.218 876 —0.665 1
30 0.8653 3.401 197 —0.144 7 0.540 8 3.401 197 —-0.614 6
35 09195 3.555 348 —0.083 9 0.5815 3.555 348 —-0.542 1
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Fig.3 The relation between In C(r.m) and Inr (7 =4Az7)
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Calculation of the Correlative Dimension of
Daily Sewage Flow Series

ZHOU Yu-wen', LIU Xing-po’
( 1.College of Architecture and Civil Engineering, Beijing University of Technology, Beijing 100022, China;
2.College of Environment and Energy Engineering, Beijing University of Technology, Beijing 100022, China )

Abstract: In order to obtain the nodal hydrograph suitable for the unsteady flow simulation of urban
sanitary sewer networks, the study on the dynamic characteristics of sewage flow series is conducted
using fractal theory so as to judge whether there are fractal traits. Firstly, the delayed-time method is
used to reconstruct the phase space of sewage flow series and calculate the correlative dimension.
Then case studies are carried out based on the daily flow records derived from two wastewater
treatment plants (WWTPs) in Beijing. In addition, the correlative dimensions are calculated
respectively according to the delayed-time 7 = Ar and 7 = 4Ar. The results indicate that @ the fractal
traits exist in sanitary flow series; @ the distinct linear section occurs within In C(r, m)~1In r curves
and the correlative dimension is 0.49 for WWTP A and 0.53 for WWTP B when 7 = A¢;® the
distinct linear section also occurs in In C(r, m)~ In r curves when 7 = 4Ar and the correlative
dimension is 0.75 for WWTP A and 0.44 for WWTP B;® the correlative dimensions of the flow
series quantitatively show that the flow source of WWTP is simplex.

Key words: sanitary sewer networks; nodal flow; sewage flow time series; temporal scale; fractal
dimension; correlative dimension



