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EXECUTIVE SUMMARY

Water leakage in water distribution systems is-a serious problem for many eities and a huge
challenge for water utilities, In most water-distribution systems, a large percentage of the
water is lost in transit fron treatment plants to consumers. Waieér loss can be atiributed to
sevéral causes; including leakages, metering errors; public usage such as fire-fighting and
pipe flushing, and theft. Leakage is usually the major cause.

This project analyzes and reviews the existing leak detection systems, typus of pipes,
categories ol pipes and analyzes and inspects the likely vauses of leakages and bursts in pipes
for example Corrosion of internal and external surfaces of pipe nétwork, éxcessive
load/stresses from road traffic, excessive water pressure; water Hammer, too old pipes, poor

design-_-a_ndmt‘:c_hanicai damage.

This research mvolved collection relevant data concerning Leak Defection Systems, refevant
teﬁh‘nologics that were used to design, simulate and accomplish.the system. The reséarch data
collection fcthods included desk study, consultalion, reconnaissance and document review,
These werg carried out with NWSC officials in order to know what likely causes of the
leakages were existing, how efficiently they were détermined and how fast the leakages wers
worked on. This information helped conie up with the relevant requirements foe the system
and the technical information invelved i water transportation tirough pipes s a8 1 come ip

witht a viable system,

The system design depended on the characterization of the parameters which were
differences in flow dnd differences in pressure. The équation of conlinuity was used for Jow
and the Bernoulli’s equation was used for pressure, The system was divided hito-three wmgjor
categories that was the input wnil, processing unit and the output unit which was the dispiay

unit.

Tlhie system was simulated using epanet with a network: of pipes to act as the field and the
display unit was in Microsoft visual studio. An economic analysis was carried out to prove
that the system wag ecoromically viable. This was done h_)f'conu)arin_g the amount of water
Tost due 1o leakages turned into revenue s the benefil becausd 1 woald be saved when the
Bystem s impimm:nﬂu:d. and the cost of implementing the systém. Il was foand thatl the system
‘was geonomically viable.

Some recommendations considered were that the. real posifion of the leakage be located on

the pipe network.
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CHAPTER ONL: INTRODUCTION

Chapter oné entails the background of water usage antd how it 1s distributed in the countey and the
world at large.. It also talks about some water wiility parastatal organizations like NWSC which is
the major-service provider of water in Uganda. 1t contains the problem statement, sbjectives,

justification, scopeand the purpose of the project.

1.1 Background of the Project

Water leakage in clrin:'k-ing water distribution systems s a'serigus, ['arub'fc;m forr many cities.ang a
huge challenge for-water utilities. It is an important issue-that is increasingly attracting altention
from water Industries, governments, and research institutes (Kleiner and Rajani, 2001; Poulakis e
al., 2003).. Leaks waste both a precious natural resource and mo_ney_:._A large percentage of water
usually Is lost from the distribution systems in transit trom the treatment plant [0 the consunier,
According to an inquiry made by (e International Water Supply Association {(TWSA). the amount
of lost or unaccounted Tor water s typically 20 o 30 percent of toal water production. Some
distribution systems, mostly older ones, may lose as much as 50 percesil:

Leakages occur in different components of the distribution system: transmission pipis.
distribution pipes. service connection pipes. joints, valves, and fire hydrants. This Causes many
logses in NWSC which is the major water distribution company in Uganda. The comparty 1
charged with the responsibility to ireat, distribude, test, maintain and control pipett potable water,
In most areas where NWSC operales, detection of water-loss due o leakage from underground
distribution pipes represents a major challenge to scientists and engineers. It is not casy 1o, dutect 4
pipe leakage in case it occurs unless a good Samarilan informs the company thus in case not
informed, the water will flow over-and over till it floods the place and a lot of it will be lost. Thus
an automatic leakage detector is necessary lo-detect any Jeakages in the pipes {o reduve exvess

and unexpected waler logses. in pipes.

‘Water 'ieal{'a_ge not-‘on}}_f results in the waste of goo_d quality water resourees, bot also leads to a
Ahigher risk of drinking water pollution. Furthermore, bursts in main pipelines severely disturly the
Public order. Therefore, the development of technologies and strategies for detecring, ;tn_‘-m-'idii':g_
advance warning, and contrelling -water pipeline leakage is crucial for both the water supply
companies and the publie; (Kishawy and Gabbar, 2010), Leaks. if nol addressed ure such @
nuisance, they affect the reputation of an organizalion negatively; divert precious water from
reaching the customers, tnercase operating costs and are a potential souree for contamination of

treated safe water, However if addressed, some beénefits are realized like reduced Opeetional
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