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Continuously measure pressure 
head

Divide pressure trace period by 
period

Identify harmonic components 
using Discrete Fourier 

Transformation for each period

Calculate steady friction 
damping Rs

Determine summation of steady 
friction damping and burst 

damping

Calculate the burst damping for 
each harmonic by subtracting the 

steady state friction damping

Analyze burst damping to identify 
the presence, location, and cross 

section of the burst
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Determine Fourier 
coefficients

Implement Fourier 
transform

Substitute resonance 
responses

Generalize time range
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Reservoir 1 Head = 25 m

500 m

Downstream valve
Pipe length = 1000 m
Diameter = 0.2 m
Wave speed = 1000 ms-1

Friction factor = 0.0302
Slope = 0

Pressure transducer

250 m 250 m

Side discharge (burst, 
transient source)
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Reservoir 1 Head = 39.7 m Reservoir 2 Head = 20 m

37.285 m

Perturbing inline valve 
(fully closed)

Pipe length = 37.525 m
Diameter = 0.0221 m
Wave speed = 1328 ms-1

Roughness height = 1.5*10-3 mm
Slope = 1V:18.5H

0.16 m

Pressure transducer + side 
discharge (transient source)
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Reservoir 1 Head = 39.7 m Reservoir 2 Head = 20 m

37.285 m

Perturbing inline valve 
(fully closed)

Pipe length = 37.525 m
Diameter = 0.0221 m
Wave speed = 1328 ms-1

Roughness height = 1.5*10-3 mm
Slope = 1V:18.5H

0.16 m

Pressure transducer + side 
discharge (transient source)
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