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Comparison of Leakage Localization Efficiency

by Non-intrusive and Intrusive Techniques
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Abstract

Water leakage in distribution systems reduces operational
efficiency and increases operating costs. Therefore, proactive
leakage control is essential for accelerating the detection and
localization of leakage points. Acoustic correlation-based tools
are effective instruments for leak localization, utilizing the
principle of analyzing the time delay (At) of leak-induced sound
signals received by two sensors installed across the leakage
point. By multiplying At by the speed of sound in the pipe (c),
the distance to the leakage point can be determined. This study
compares the efficiency of two techniques: the non-intrusive
method using accelerometers and the intrusive method using
hydrophones, tested on a simulated single-pipeline system
placed on the ground surface, with the distance between two
sensors (L) ranging from 5.80 meters to 42.80 meters. Three
leakage flow rates were simulated: 11.88 (Qn), 5.52 (Qw), and 0.54
(Qu) liters per minute. The experimental results revealed that:
1) As L increased, localization accuracy tended to decrease;
however, when the leakage point was located near the midpoint
L/2, accuracy improved due to a shorter At. 2) In cases of low
leakage flow rates, hydrophones demonstrated superior
performance in detecting leakage positions compared to
accelerometers. 3) As the distance between sensors (L)
increases, the error (Al) tends to increase linearly. This is likely
because the assumed speed of sound (c) at 660 meters per
second does not accurately reflect the actual conditions.
Therefore, ¢ was adjusted using the Solver function in Excel to
minimize the RMSE, resulting in a significant improvement in leak
localization accuracy. These findings support the selection of

appropriate field techniques and the development of adaptive
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c-calculation functions to enhance the performance of future
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