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Typical Pressure-deficient Urban Water Distribution System
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Abstract:  With the fast urbanization in our country most water distribution systems in small to
medium sized cities are under pressure-deficient conditions as a result of water supply network expen—
ding extended service years of pipes etc. With elevated operation pressure both water supply profits
and amount of water leakage would increase. Therefore proper determination of water supply capacity
and pressure is critical to solve urban water crisis. Most small to medium sized cities are constrained by
limited infrastructural data and are encountering challenges in managing and optimize their water supply
strategies. A water supply capacity prediction model was developed for systems under pressure-deficient
condition. The model was applied to a typical small to medium sized city and predicted water supply ca—
pacity and amount of leakage under different water heads. The model results could be used to economical—
ly optimize operating water head with respect to pump station operation costs. It was shown that increasing

water head by pump retrofit provided limited benefits. In addition appropriately enlarge water pipe diam—
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eters or constructing parallel pipes should be considered.

Key words:  municipal water supply;  pressure-deficient condition;  water consumption fore—

cast;  water supply pressure
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Tab.1 Prediction of water consumption with different
pressure-deficient degree  10* m® « d ™'

B 50 kPa 100 kPa 150 kPa | 240 kPa
0.50 28.1 30.9 32.7 34.4
0.60 27.5 30.0 31.4 32.8
0.70 27.3 29.2 30.8 31.5
0.80 27.0 28.5 29.9 30.3
0.85 27.0 28.2 29.5 29.7
0.90 26.7 27.9 29.0 29.2
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Fig. 1  Effect of water head on water quantity and its cost
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