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Transient Flow Characteristics and Leakage Location of Water Supply
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Abstract: In order to solve the leakage problem of long-distance water supply pipeline, transient
flow characteristics in a water supply pipeline were explored by using CFD software, and the detection
mechanism of the pipeline leakage point was analyzed. Based on fluid transient model method and RBF
neural network method, leakage location of the water supply pipeline was explored. A one-dimensional
pipeline system with a length of 1 000 m was established by hydraulic transport model in Flowmaster
simulation software. For this system, numerical simulation calculations at different leakage locations were
carried out to generate training samples, and network training and prediction under leakage condition was
carried out by RBF neural network. The presence of leakage holes in transient flow process had little
effect on propagation cycle of water hammer waves in straight pipes. However, it would cause distortion of
pressure wave propagation, and the change of pressure amplitude was more obvious at the beginning of a

cycle. When excitation and monitors were set at the exit position, the closer the leak hole was to the
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outlet, the faster the signal attenuation at the detection point would be. The RBF neural network had a

strong monitoring capability and anti-noise performance.
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Fig. 1 Model of leakage hole
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Fig.2  Relationship between outlet pressure and time at
the end of a straight pipe
M A A AR TE R S s ) AR AT 5 L K
A IE R g s ) 2 A B ML AR A AR EG R 0 A
0.278 s, X it I 00 55 J0 i s 00 B9 1 g A%
FERFIE TR A A A ] S0 00 o 0 (AR O 1k AT G
S, KR SR 3 T — BOA E 2 0. 278 s, Bl
eI U o i rp G AL A7 A0 B TE KRR I A A5
SE R AL NS
WA 3o i it D L s )22 A A DL I 3
— T2
03} — T3
02r
0.1
0 L
-0.1
_02 H
-03f .
0 0.4

M3/ (kg-s™)

1.2

3 HIBHALZHGTEEEMFEIRMHRESHENXER
Fig.3 Relationship between leakage and time of a straight
pipe under dynamic boundary conditions
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Fig.7 Comparison of leakage position actual value and
predicted value of the test data
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