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Abstract 

 
Losses from the pipeline network constitute one of the main problems in their operation. The amount of losses in a water 

supply system varies from 8-10% to 60-74% of the volume of water taken from the source depending on the technical 

condition of the system. A large water loss is recorded at the consumer's connections. Water losses at the branches are caused 

by the breakdown of the branching installation, the absence of metering and by the theft of water. The paper presents the 

modern technologies for detecting water losses at branches in the urban pipe network. The case study carried out used modern 

acoustic detection equipment for hidden water leaks. By mounting 20 noise loggers on a distribution pipe with Dn 100 mm 

and in the branch housing, several losses were detected, among them an important one at a branch. The analysis of the data 

showed that the noise-to-signal logger correlation ratio had a 90% ratio in case of loss at the connection. Thus, the rate of 

water loss at the connection was about 0.5 m³/h (12m³/day or 360 m³/month). After fixing the connection, the appearance of 
new losses was verified with the help of noise loggers through the captured acoustic signal. The applied rehabilitation works 

determined the reduction of water losses by about 85% at the branch. 
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The loss of water from the structural 
components of water supply systems located in 
localities is a permanent reality with negative 
effects on the social and economic environment. 
The "water loss" phenomenon is studied and 

researched on a national and international level, 
especially in the last period of time. At the same 
time, the current climate changes have determined 
the decrease of drinking water sources, a situation 
that has required a drastic reduction of these losses. 
From the analysis of the degree of development of 
each state entity, it emerged that the value of water 

losses from pipeline networks can be from 5-10% 
to 75-80% of the volume of water introduced into 
the system depending on the level of economic 
development (Chirica S., 2019). 

In a study carried out by the United Nations 
(UN), it is shown that a person needs an average 
value of 110 litre of water daily to cover the needs 
for consumption and hygiene. The value is variable 

worldwide, from 575 l/day in the USA, to 200 
l/day in Brazil and up to 15 l/d in Ethiopia and 
others (Chirica S., 2019). The value of water losses 
is influenced by the structural state of the 
components of the water supply system (intakes, 
pipe network, reservoirs, treatment stations, 

hydraulic installations and others) and their mode 
of operation (Mănescu A., 2010, Chirica S., 2019). 
Also, loss monitoring and quick intervention in 
damage can limit this phenomenon (ARA, 2022, 
Boulos P.F., Aboujaoude A.S., 2011, Chirica S., 

2019, Thorton J. et al, 2008). The volumes of 
water lost at the national level register values with 
changes over time, but an average of 48.3% is 
accepted (ARA, 2022).  

In a statistic made in 2021 regarding water 
losses in European states, Romania ranks second 
with 42% of the volume taken from the source; 

Bulgaria was first with 59% and Italy was third 
with 50%. The lowest water losses are in the 
Netherlands and Denmark (about 4-5%). 
Worldwide, the reduced losses in technologically 
developed countries with values of 5-15% are 
noted, (for example, Australia has a percentage of 
up to 11% (Danilenko A. et al, 2014)). 

Real-time pressure monitoring in the pipe 

network is one of the oldest methods used in water 
loss analysis (Chirica S., 2019, Lambert A.O., 
Thorton J., 2006, Walski T. et al, 2006). Metering 
the volumes of water distributed to consumers is 
one of the most effective measures to limit water 
losses (ARA, 2022, Apavital, 2019, Luca M., 
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