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EXECUTIVl~ SUMMARY

Water leakage in water distribution systems is :1 serious problem for many cities and a huge

challenge for water utilities, In most water-distribution systems, a large percentage of the

water is lost iii trarisit from treatment plants to consumers. Water loss can be attributed to

'several causes; including leakages, metering errors; public usage such as fire-fighting and

pi pe flushing, and theft. Leakage is usually j he major cause.

This project analyzes and reviews the existiljg II:)1Ik detection systems, t.YP\.~s of pip~·s.

categories of pipes and analyzes and inspects the likely causes of leakages and bursts in pipes

for example Corrosion .01' internal and external surfaces of pipe network, excessive

load/stresses from road traffic, excessive water pressure; water hammer, too old pipes, P(Wf

design and mechanical damage.

This research involved collection relevant data concerning Leak Detection Systems, relevant

technologies (hal were used to design, simulate and accornpl ish the system. The research data

collection mcthorts Included desk study, consultation, reconnaissance and (iQCllI¥lCI11 rev iew.

These were carried out with NWSC officials in order to know what likely cutises' of the

leakages wereexisting, how efficiently they were determined and how fast' the leakageswere

worked Oil. This information helped come up with the relevant requirements fbi' tbe system

and the technical information involved iii waler Iransportation through pipes S{} tiS to (\HI)~ up

with a viable system.

The system design depended en the characterization of the parameters which were

differences in flow and differences 111pressure. the equation of continuity WHS used for flow

and the Bernoulli's equation was used .tQr PfC5SW:0. The system was divided into I)ll:~e 11li.:j(iI'

categories that WHS the input ~1I1it, processing unit and the output unit. which was the dl:->pliry

unit.

The. system was simulated using epanet with a network 6f pipes to act as the field .and the

display unit was in Microsoft visual studio. An economic analysis "vas carried out to prove

thatthe system was economically viable .. this was done by cornparinj; 11\.0amount \)1' water

lost due 10 leakages turned into .reV¢I1lIC M; the benefit because It would be saved VdlC.I: til,_:

system is implemented and the cost of implementing the system. It was Iourrd that the system

was. economically viable.

Some recommendations considered were that the real position of the leakage be .located 0"

the. pipe network.
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t.HAPTEJ~ ONE: I N'rRO oucrrcx

Chapter. one entails the background of water usage H11<1how It 'is distributed in the COIlIHIY~IIlJ ihe

world at Jar~e . .It also talks about some. water urility r)~r.as.t<II.(i1organizations Iike NWSC whicb is

toe' major-service provider Of water in Uganda. It contains the problem statement, objectives,

justification, scope and the, purpose of the project.

1.1 Buckgrouud il.f the Proj ect

Water leakage-in drinking water distribution systems it) a ·s:erious.l)rohle.rn f(ir many cities and a

huge challenge for-water utilities, It is an important issue-that is increasingly attracting attention

fromwater Industries, governments, and research institutes (Kleiner and 1('Dani,.2001; Poulakis et
"

al., 2(03)., Leaks waste both a precious natural resource and money ..A large percentage of water

usually is losi 11:.~)mthe distribution systems in transit from 'the' treatment plantto the consumer.

According to an· inquiry made by the Inrernaticna' Water Supply Association (TWSA). the amount

of lost orunaccouuted for water is typically 20 (0 30 percent of 101ai water production. Some

disfribution sy~.tCn1~,ruosrly older ones .•may lose.asmueh as 50 percent.

Leakages OCC'ul" in different components or the distribution ·system: transmission pipes.

distributlon V!iJes. service connection 'pipes. joints •. valves. and fire :h~drh·I1I:-;. This tiltlses many
losses in NWSC which is the major water distribution company in Up<lnd,T. The company IS

ch(ll'~ed with the responsibility to treat, distribute. test, maintain and control piped potable water,

In most areas where NWSC operates, detection of water-loss due 10 lenkage from underground

.dlstribution pipes represents a major challenge to scientists and engineers. It is noteasy to.deject a

pipe leakage 'In case .it occurs unless a good Samaritan informs the company thus in case nOI

informed, the. water will. flow over and over till it floods tlw place and a 10.1of il will be I015i.Thus

an automatic leakage. detector is necessary to detect any Ieakagcs in the pipes to reduce 0.1;\.:i,':SS

arrd unexpected water losses In pipes.

Water leakage not only results in the waste of good quality water resources. but also. leads tQ a

.higher risk or tlrinldng water pollution. Furthermore, burst's [n main pipelines severely diSlllrb ~ht:

p\lbJic order. Therefore, the' development or technologies and strategies for dercoring, fi(-(J"iding

advance warnirrg, and controlling -water pipeline. leakage is .crucial fer both the water 'Supply

.companies ~n~i the public: (Kishawy and .Gablnl!" 20 I0'), Leaks. if not addressed are .such a

nuisance, thf'Y affect the reputation of an crganiznl ion negaii vel 1;; di vert precious water from

reaching the customers, increase operating costs and are a potential source J()I' contuminario» of

treated .safe water. However if addressed, some benefits are realized like reduced Operruiorial

!:."'__ ....s__~,.....5.~~!~~::.:..!ffi'~~s:t:~:e=!!!!!· ~_=~.._~_!'!'!!.:?!!!!!!_---.~_.!!:!_.~'~~~~!!!e!!!~'..?N!!!!!!!!!!!!!!!!!!!!:!!!!!!!!'!~_!'!!_!!il ..:Jh!i!'_!!:.~!',;!W~".~."~.•~.~... ~_,~_.~.'~" ~__~. ~~.!!!!2:.:!.
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