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2.55 0.91 3.14
2005-08-27

1963 —



415

3D

250

I

i

!

!

!

!
i
i

]
j
250

EARLIEN WYl

H

2000

(b) 1187

1

Fig.1 Elevation and plane layout of water way of pumping station

2
Fig.2 Three-dimensional view of water way of pumping station
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3
Fig.3 Three-dimensional view of impeller blade and guide blade
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34

Fig.4 Grid for middle cross section
of bending water way

Fig.6 Two-dimensional flow velocity

distribution under drainage condition

6

Fig.5 Un-structure triangle grid

for surface of impeller blade

7
Fig.7 Three-dimensional flow velocity distribution in different
cross sections along water way under water diversion condition
2

Table 2 Comparison of different linetypes of water way

D/m R{/m Ry/m o/ ° L,/m L,/m

A 1400 1800 1800 45 3490 3510
B 1400 2000 2000 45 3656 3344
C 1500 1800 1800 45 3490 3510
D 1500 2000 2000 45 3656 3344
E 1500 2000 2000 50 3840 3160
F 1500 2000 2000 40 3540 3460
D R, R, a
Py L, L,
m’/s
3
Table 3 Water head losses along outflow water
way with different linetypes cm
A B C D E F

16.6 14.1 12.4 9.2 8.7 10.4
7.9 7.1 5.2 4.8 4.9 5.5
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Application of numerical simulation and VISC technique to
rotary hydraulic machinery design

JIANG Xiao-xin' WANG Ling-ling’ LI Long’
1. Suzhou Water Affairs Bureau  Suzhou 215011  China
2. College of Water Conservancy and Hydropower Engineering Hohat University ~ Nanjing 210098  China

Abstract With the Xianrendagang pumping station of Suzhou City taken as an example 3D numerical simulation of
impeller blades guide blades and planar water way in axial direction of the pumping station was performed by use of the
technique of 3D visualization in scientific computing VISC . Three-dimensional flow field for the whole water way of the
pumping station was simulated under drainage and water diversion conditions and the spatial distributions of flow velocity
and pressure at different points in the water way were also given. The simulated results were shown in 2D and 3D ways.
The present method can be applied to linetype optimization of water ways fast comparison and determination of rational
style and size and prediction of performance of hydraulic machinery providing a decision-making support for design and

construction of hydraulic machinery.

Key words rotary hydraulic machinery hydraulic property numerical simulation visualization technique





