554 55 1 W WO R EE AR (AR E R Vol. 54 No. 1
2026 4E 1 A Journal of Hohai University ( Natural Sciences) Jan. 2026

DOI; 10. 3876/j. issn. 1000 - 1980. 2026. 01. 006

7Kk i K St AR A BB A R R
A5
BOALERS % KL ERAERX

(1P R R MK 24 BE 5 2. T T K 55 PRI AR A B3 AT B ) AR i B3 A ) 5
3. K BEUR AR e JEE A R T SR )

FE., A KIEH K TARGREERRBAMNS TALESR KB ET RE MBRAR AL, HE
T % B2 A JETLARE IR MR 09 K AR R AS S JF AR AL IR A R A AT A LB 3R T R R
HAEABAEH ZHBHERR TRE ZENH AR, @ X RAARIET A AR, K
BB AEMSEREN BT EREAL AR ZEHMMX X A RILKZH M, EH
YA ARG LB S R ) SRR F A B ARG R H K AR AR AR T B A BB AE
P T UK B0 418 09 52 FRok ik ) TR0 A R RS A it A4 R K,

KPR R E T MR BRI R B A BT AR TR MR R R R 2L

Numerical simulation of water hammer and leak coupling in water pipelines and
study on reflection coefficient characteristics
Zhou Ling' , Wang Heming' , Xu Bin®, Li Yunjie', Pan Tianwen’
(1. College of Water Conservancy & Hydropower Engineering, Hohai University;
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Abstract: To address the challenge of leak detection and localization in water pipelines for long-distance water supply projects, a test
system for water hammer and leak was designed and constructed. Moreover, a numerical model of water hammer and leak coupling
considering dynamic friction and viscoelastic effects was established to achieve accurate transient pressure simulation. An analytical
model for leak reflection and transmission coefficients was proposed to investigate the influencing parameters of these coefficients, and
an experimental system was designed to verify the model’ s accuracy. The results of experiments and model analyses indicate that the
leak location is positively correlated with the occurrence time of the pressure drop peak; as the number of leak holes increases, the
pressure drop shows a “stepwise” increase, and the transient pressure attenuation rate accelerates; the energy dissipation of water
hammer waves caused by dynamic friction reduces the reflection coefficient compared to the frictionless condition; the actual wave
velocity of viscoelastic pipelines is lower than the theoretical calculation value, leading to an overestimation of the reflection coefficient.
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