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ABSTRACT

A smart water grid can save water and energy by delivering the water to consumers accord-
ing to the time-dependent demands. One of the key water treatment technologies for a smart
water grid is to control the water supply rate as per the consumers’ demand. However, a
conventional water treatment plant is designed for a constant production rate operation,
which is not appropriate for a smart water grid. The present study focuses on the effect of
fluctuation on the production rate of three water treatment technologies: i.e. (1) sedimenta-
tion followed by ozonation and coagulation/flocculation, (2) sand filtration followed by coag-
ulation/flocculation and sedimentation, and (3) membrane process (microfiltration [MF]). For
sedimentation and sand filtration processes, the pilot- and real-scale plant data were ana-
lyzed to investigate the fluctuation patterns of the flow rate and water quality. For the mem-
brane process, an MF operation was simulated to investigate the effect of fluctuation flux on
the membrane fouling rate. Two key findings emerged from the pilot and field data analyses
and simulation results in the present study. First, there exists a time delay between the input
and output flow fluctuations for sedimentation and sand filtration processes, and the water
quality is changed during and after the time delay for the flow rate fluctuation. Second, in
the MF process, the flow rate fluctuation does not have any significant effect either on the
permeate water quality or on the fouling behavior.
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1. Introduction

Smart water grid is a new concept for total water
management with the help of information technology.
It originated from the smart grid for electricity. Smart
grid is defined as an electricity network that can cost-
efficiently integrate the behaviors and actions of all

users connected to it––generators, consumers, and
those that do both––to ensure an economically effi-
cient, sustainable power system with low losses and
high levels of quality and security of supply and
safety [1]. The definition of a smart water grid can be
easily obtained by substituting water-related key-
words for electricity-related ones as follows:
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