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Abstract

In order to control a water distribution system, estimation of the state of the pipe
network is required. The state of network having N nodes and J pipes can be specified by
energy grade E and withdrawal rate P at each node and flow rate Q and pipe constant S in
each pipe.

The present paper deals with the case when the hydraulic pressure alone at each node is
monitored but P, Q and S are unknown in a tree-type network.

Statistical analysis of a network shows that the variance of withdrawal rate P at any
node i calculated by the true values of pipe constants is minimal when the correlation
coefficient between P at node i and the other node is 0. This special character of the
variance provides an estimating method of pipe constants.

The validity of the method is comfirmed by the Monte-Calro simulation using a model
network. The estimation error of the method is also discussed.
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