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optimization process

minimize the leakage

minimize energy consumption

leakage expressed as a function pEEsige

of the pressure through
empirical models

basic constraint: minimum
pressure at critical point
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highest possible space and tlme

" resolutlon S
, _\_ |
need to map water demand '
and then pressure

e spatially
e temporarily

The resulting resolution will
determine the effectiveness of
the applied network pressure
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recent established technologies allow network
operators to achieve real time management through a
Decision Support System based on:

e algorithms
* |eakage model

e forecast model of the
consumption

e optimization sub-routine

* real-time monitoring of
pressure, sensors at critical
points




Skiathos Island, Greece
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3,500 water meters

small extent of the network

uniformity of uses

a single groundwater drilling

a single PRV installed downstream the tank

a booster pump might be added
to the pressure control
management scheme, cutting off
the hilly area of the town into a
second DMA



single-feed

PRV

scheme

one boundary valve

one DMA ISS-EWATUS

closed at all other boundaries
ease of control and minimizing infrastructure cost
less secure in terms of supply than multi-feed
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dik, t tri= wik tri*DIlt tri

the method

DIt tri : water demand of whole

Al tri=dllkbilled tri* (1 4+ town for day d of the trimester, or the
o ’ daily pumped water
altri) wlk, tri : specific weight of each

water meter for trimester tri

dlktri : water demand of water
altri =2l‘f0ll', tri _Z/{’r meter k for the whole trimester tri,
a’lkbz’[lea’, tri /Z'kfa’lkbz[led, including the leakage that corresponds

. to that water meter. That is the

trimester billing for water meter k with
the theoretical leakage percentage
added to it.
dlkbilled tri is the trimester tri
water meter billing
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Each node will be a node of the hydraulic
model that will be used to estimate the
pressure map out of the water demand map.
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Each node corresponds to a water demand
value that comes out by adding the household
water demands that are supplied by the
specific node of the network.
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Results

* the whole water demand of the town can be
distributed to theoretical household demands
including (or not) the leakages that “correspond”
to the specific households with use of trimester
household consumption weights.

 we do not expect this estimation to be accurate:

since throughout a trimester the
consumption profile of a household might change
dramatically from one day to the next.




Results

* once the individual consumer daily demands
are added at a node level the error becomes
less significant, since a node will include
multiple consumers

e potential to investigate the construction of a
leakage model further than the literature

suggested empirical leakage models.




limited data availability is a major obstacle in the implementation of
any pressure management scheme in water distribution networks

in “low-tech” situations where smart meters are not available at the
consumer level and customer billing is done manually with bills being
issued once every three months or longer

we presented a methodology that can be useful in disaggregating bulk
town water supply data to the level of individual consumer

The methodology, although not accurate, provides a way to deal with
the lack of data and produces time series that can be refined later, as
sensors and smart meters becomes more widely available
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