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Abstract

Introduction: Choosing a water meter for a household is one of the
major issues in water and wastewater companies. In recent years, due
to the increase in the number of subscribers, increase in the number of
accident due to the inadequacy of water meters, also various
parameters of the water meter and environmental and regional
conditions, the selection of water meters is more evident. The decision
maker needs to select the most suitable water meter to achieve the
desired output at a lower cost and his ability.

Materials and Methods: Studies show that there is no research on the
use of MADM techniques in the field of water meter selection for
household use. In the research of industrial and volumetric meters,
also only a few parameters have been investigated and according to the
researcher's opinion, the solution has been presented without
considering the quantitative effect of factors. In the present research,
first, the key attribute for evaluation of the meters are identified. Then
based on the Entropy method and opinion of industry experts, the
weight of criteria is calculated. Then, TOPSIS technique attempts to
present a strategy for water and wastewater companies to choose
suitable meters for home appliances.

Findings: Finally, the calculations for meters’ attribute determine the
relative importance of attribute and also water meter ranking, which
can be used for selection of the water meters.

Conclusion: According to the results of this research, the order for
selecting the water meters is presented, that semiconductor multi-jet
meters ranked in the first order.
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Extended Abstract

Introduction

Choosing a water meter for a household is
one of the major issues in water and
wastewater companies. In recent years, due
to the increase in the number of subscribers,
increase in the number of accident due to the
inadequacy of water meters, also various
parameters of the water meter and
environmental and regional conditions, the
selection of water meters is more evident.
The decision maker needs to select the most
suitable water meter to achieve the desired
output at a lower cost and his ability.

A water meter is a device for measuring the
amount of water that has passed through a
pipe, or in other words, a device for
obtaining the amount of water consumed.
Meters are divided into two groups based on
their size: low size meters and high size
meters. Usually, meters with a size of less
than 50 mm (2 inches) are low size and
meters with a size of 50 mm and more are
large size. Also, meters can be divided into
three groups based on how the parts come
into contact with water: wet meters, semi-
dry meters and dry type meters. Some
criteria that considered in this paper for
selecting meters are chemical and physical
characteristics of  water, hydraulic
conditions of water in the place where the
meter is installed, maximum and minimum
operating temperature, maximum pressure
of the meter, inlet and outlet dimensions of
the meter or meter size, meter length, the
working accuracy or class of the meter, and
the life of the meter.

Materials and Methods

Studies show that there is no research on the
use of MADM techniques in the field of water
meter selection for household use. In the
research of industrial and volumetric
meters, also only a few parameters have
been investigated and according to the
researcher's opinion, the solution has been
presented  without considering the
quantitative effect of factors. In the present
research, first, the key attribute for
evaluation of the meters is identified. Then
based on the Entropy method and opinion of

industry experts, the weight of criteria is
calculated. Then, TOPSIS technique attempts
to present a strategy for water and
wastewater companies to choose suitable
meters for home appliances. Finally, the
calculations for meters’ attribute determine
the relative importance of attribute and also
water meter ranking, which can be used for
selection of the water meters.

Findings

This paper deals with the ranking and
selection of water meters as one of the major
issues in water and wastewater companies.
Increasing the number of subscribers,
increasing the number of disruption due to
inadequacy of water meters, different
parameters of water meters as well as
environmental conditions show the
importance of this aspect. This paper
presents a method based on Entropy and
TOPSIS techniques for ranking water
meters. For this purpose, first, the different
types of meters have been identified. Then,
the criteria for evaluation have been
determined based on the expert’s opinion.
The degree of importance of the criteria or
the weight of the indicators is calculated by
Entropy technique. Finally, the water meters
are ranked based on the TOPSIS method. The
decision maker can select the most
appropriate water meter by the proposed
technique of this paper.

Discussion

Calculating the weight of the criteria using
the Entropy method shows that "meter
price" has the highest degree of importance
and "meter accuracy and resistance" has the
least degree of importance from the point of
view of water meter consumers. The
importance of other indicators from the
users' point of view based on the entropy
method is also shown in this paper.

Based on the priorities obtained by TOPSIS
method, the best meter is the semi-dry
multi-jet meter. If a semi-dry multi-jet meter
is not available, a wet multi-jet meter can be
used as a replacement meter. Ranking of the
other meters are calculated in this paper.
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Conclusion

According to the results of this study, it can
be concluded that from the point of view of
the home consumer, the "semi-dry multi-jet"
meter is in the first priority of choice. This
choice is based on criteria that are important
to the home consumer. The most important
criteria based on the calculations made in
this study from the perspective of the home
consumer is "meter price". The degree of
importance calculated for the criteria as well
as the ranking of meters from the
perspective of the household consumer are
the important outputs of this research which
are very important for the water industry as
well as water and wastewater companies.
These outputs can be used in the
development plans of these companies as
well as for satisfying consumers.

For future research, it is suggested due to the
importance of criteria related to suppliers,
the criteria related to the suppliers of water
meters are also considered; including the
offer price, delivery date and product
warranty. In addition, it is possible to study
and rank the meters according to the
regional conditions and the financial
situation of the subscribers. Other decision-
making techniques with multiple criteria are
also could be examined in future research.
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