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Abstract

In this paper we study the case that ball is closing in a pressure pipeline. The main research me-
thod is computational fluid dynamics software; here we introduce the source term: the compres-
sibility of water. The target of building model and simulation for three-dimensional water ham-
mer are accomplished. Experimental results are used to verify that the three-dimensional model
can simulate the pressure of water hammer accurately when valve is closing. Compared with
one-dimensional model, three-dimensional model is more precise, and the three-dimensional flow
fluid during the direct water hammer can also be demonstrated vividly. The shape of valve and the
valve closure time are also studied. On the basis of three-dimensional model, we can simulate the
water hammer more accurately and precisely. The results have important theoretical value and
practical engineering value.
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Figure 1. Schematic diagram of experimental set-up
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Figure 2. Comparative analysis of 3D, 1D and experiment
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Figure 3. Schematic plots for different shape of valve: (a) Plane; (b) Sphere
B 3. FRBIMRTEER: (2 @IILITE; (b) BIILAKE

DOI: 10.12677/mo0s.2018.73017 140

o

B A


https://doi.org/10.12677/mos.2018.73017

I
NI
4

—_— R P = = =B

(—

el NI A

-10 L
0 01 02 03 04 05 06 07 0.8
NEVA

Figure 4. Comparative analysis of the results between different shape of
valve and experiment
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Figure 5. Comparative analysis of the results between different closing time

and experiment
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Figure 6. Magnification of Figure 5, part one
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Figure 7. Magnification of Figure 5, part two
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Figure 8. Velocity field of fluid during the ball valve is closing
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