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Characteristics of transition process of increasing axial flow pump’s blade angle
SU Wenbo' , LIU Weidong' ,ZHOU Daging' , JJANG Shengwen' , CHEN Huixiang’
(1. College of Energy and Electrical Engineering s Hohai University, Nanjing 211000, China;

2. College of Agricultural Engineering , Hohai University , Nanjing 210024 ,China)
Abstract: The geometric model of vertical axial flow pump with siphon outlet channel and the 3D unsteady numerical simulation
method of blade angle adjusting process was developed, while dynamic grid and grid reconstruction method was adopted to real-
ize the blades rotation with the impeller in the compound movement. Three adjusting rules were selected for numerical simula-
tion to obtain the changing rules of relevant working parameters and internal flow field changes. The results showed that: the
flow rate increased by 4. 4% ~4. 9% ,and the impeller torque increased by 5. 1% ~5. 9% , when the blade angle was increased
by 2° at three different times; the static pressure fluctuation range of the impeller inlet and outlet plane was found large; during
the process, the flow pattern in the impeller region deteriorated, vortex cores were distributed in the impeller region and there
were low-pressure regions with uneven distribution on the blade suction surface; when the opening time was adjusted 1 second,
the fluctuation range of static pressure at the impeller’s inlet and outlet plane and impeller torque and the distribution of vortex
core in the impeller region was larger than the other two working conditions, therefore, increasing the blade angle in a short
time will increase the instability of the impeller area.
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Tab. 1 Parameters of axial flow pump unit

Wit/ m o FEPKA/m EFPRAL/mo i/ (mde s BUEREHE/(re min?)  MAFIEAS/mm Fegii/ (kg - m®)
4.75 0.8 5.75 11.5 214.3 1775 3300

I i

I
1 B ERYLA R = 4R
Fig.1 3D model of axial flow pump unit
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Fig. 2 Distribution of pressure measuring points
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Fig. 3 Mesh division of impeller and guide vane area
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Tab. 2 Grid independence validation

PIES Wk BE/TTA AR/ m REAKIIR/ %
1 184 4.75 84.30
2 249 4.80 83.15
3 358 4.73 83.46
4 411 4.71 82. 60
5 540 4.78 84.70
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Fig. 4 Flow rate and water moment of impeller change during the increase of blade angle
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Tab.3  Ap* and A of each monitoring

point during the increase of blade angle
1 s3KR2° 5 s 2° 10 s 3k 2°
Ap* /kPa A/%  Ap* /kPa A/% Ap* /kPa A/%

i =

1 2.75 5.9 2.33 5.0 1. 89 4.1
2 29.37 63.0 23.67 50. 8 23. 84 51.2
3 33. 47 71.8 26.71 57.3 25.14 53.9
4 49.14  105.5 32,22 69.1 33.67 72.3
8. 86 19.0 7.13 15.3 10. 43 22.4

10. 22 21.9 7.30 15.7 6.72 14. 4

5
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Fig.5 The distribution of suction surface’s pressure and vortex core during the increase of blade angle
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