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Analysis of pressure damping in air—-water transient flow in viscoelastic pipes

ZHU Yan', WU Chenguangl, YUAN Yixingl, SHI Zhenfeng2

(1. School of Municipal and Environmental Engineering, Harbin Institute of Technology, Harbin 150090, China;
2. Department of Mathematics, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Leakage or blockage detection by transient-based techniques is the hot spot and frontier of pipe
fault identification in recent research. However, the existence of air makes these techniques difficult for ap-
plications in viscoelastic pipes, it is necessary to study the pressure damping and distortion of air—water
transient flow in viscoelastic pipes. Firstly, an one—dimensional transient model modified by air content ()
is validated by experimental data. Furthermore, the influence of pipe—wall friction and viscoelasticity on
pressure damping is studied through energy and Fourier analysis based on the validated model. Finally, a
suggestion on parameter calibration is proposed according to practical application. It is concluded: when a<
237 % , the pressure dissipation rate due to pipe—wall friction increases with the increase of a and
size—thickness ratio, while the pressure dissipation rate due to pipe—wall viscoelasticity shows an inverse
trend, however, both of them decrease as the pipe length increases; when calibrating the transient flow
model, it is suggested that the viscoelastic parameters do not need to be corrected when 1 B<a< 2.37 %.

Keywords: air—water transient flow; pressure damping; pipe—wall friction; viscoelastic effect; parameter cal-

ibration
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Primary investigation of isogeometric analysis for hydraulic structures numerical simulation

LI Mingchao, ZHANG Mengxi
(State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300354, China)

Abstract: Numerical simulation of hydraulic structures is an important step in their design and evaluation
processes. However, the traditional modeling and meshing patterns of complex structures are complicated and
time—consuming. The big gap between the design and the analysis model directly affects the accuracy and
efficiency of the solution obtained by finite element analysis(FEA). As a new numerical method,isogeomet-
ric analysis(IGA) could integrate pre—processing and analysis processes and has advantages in modeling and
analysis. Based on IGA, a new method for numerical simulation of hydraulic structure was developed. A
RCC gravity dam model was chosen and the corresponding multi—-patch model was built. The simulation re-
sults of IGA and FEA were made a contrast from the point of view of accuracy and efficiency. The results
show that IGA method could contribute to simple modeling processes, more accurate solutions, faster conver-
gence speed and higher simulation efficiency. It would provide a new and valid method for numerical simu-
lation analysis of complex hydraulic structures.

Keywords: isogeometric analysis; NURBS basis function; isoparametric element; finite element analysis;
RCC gravity dam; simulation accuracy; numerical simulation
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