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Analysis Method and Case Study for the Minimum Night Flow in the District

Metered Area of the Water Distribution System
HAO Zhi ping', HOU Yu kun’, CUI Chang’
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3. Henan University of Technology, Zhengzhou 450007, China)

Abstract: The analysis of the night minimum flow data in the Districted M et ered Area (DM A) of the water distribution system
can characterize the real loss of DM A. The higlr frequency and higlr accuracy measured night flow data were analyzed, which ir
dicated that the night flow data of DM A at different time periods are in normal distribution and the lowest night flow data is
close to the real loss of DM A. In this study, the minimum night flow data from 2 to 4 AM in the early morning were analyzed
based on the confidence level of 95 5% and confidence interval of (nr2d, m+ 2d). The results showed that the minimum night
flow of DM A after removing the abnormal values characterized by nr 2d can eliminate the effects of error and interference of
measured data, and therefore obtain the real loss of DM A. This method can lower the evaluation error of night water demand,
and facilitate the ir situ meter flow measurement to assess the DM A leakage level quickly.
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Fig. 1 Variation of everyday water demand of DM A
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Table 1 Flow statistics between 2 and 4 AM on nine

days data of a DMA

WG/ (m?e ) AL pIES
0~ 5.00 4 0.003 7
5.00~ 5.75 41 0.037 96
5.75~ 6.25 132 0.122 22
6.25~ 6.75 225 0.208 33
6.75~ 7.25 224 0.207 41
7.25~ 7.75 210 0.194 44
7.75~ 8.25 149 0.137 96
8.25~ 8.75 51 0.047 22
8.75~ 9.25 29 0.026 85
9.25~ 9.75 9 0.008 33
9.75~ 10.25 3 0.002 78
10. 25~ 10.75 1 0. 000 925 926
10. 75~ 11.25 0 0
11.25~ 11.75 2 0.001 85
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Fig. 4 Flow frequency and normal distribution
fitting curve of a DM A
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Table 2 Flow ranges of different samples with different confidence intervals m3/h
ERFEA TH15%5 TH19% 7TH2 S
u 6. 854 444 6.675 5 7.0885 6.709 5
& 0. 874 417 0. 643 731 0. 787 056 0. 543 36
uEs (5.980027,7. 728 861) (6. 031 769, 7.319 231) (6. 301 444, 7. 875 556) (6. 166 14, 7. 252 86)
ut1, 58 (5.542 82, 8. 166 070) (5.709 903 5, 7.641 096 5) (5.907 916, 8. 269 084) (5.894 46, 7. 524 54)
nE2s (5.105 61, 8. 603 278) (5.388 038, 7.962 962) (5.514 388, 8. 662 612) (5.62278,7.796 22)
u*2 58 (4. 668 402, 9. 040 487) (5066 172 5, 8.284 827 5) (5. 120 86, 9. 056 14) (5.3511,8.0679)
uk3s (4.231193,9.477 70) (4.744 307, 8.606 693) (4.727 332, 9. 449 668) (5.079 42, 8.339 58)
T ) R PR R e Al T AR A ke
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