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Erosion Characteristics of Double Suction Centrifugal Pump
Based on Modified Eulerian Algorithm

ZHANG Zichao' WANG Fujun'® CHEN Xin'? LIAO Cuilin’ XU Hongquan® LU Li’
(1. College of Water Resources and Civil Engineering, China Agricultural University, Beijing 100083, China
2. Beijing Engineering Research Center of Safety and Energy Saving Technology for Water Supply Network System, Betjing 100083, China
3. China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract; The computational accuracy for sediment erosion numerical simulation of double suction
centrifugal pump is influenced by solid — liquid two phase flow algorithm. The modified Eulerian
algorithm for solid — liquid two-phase flow was adopted, both characteristics of inter-phase drag force and
sediment diffusion coefficient were considered in the modified algorithm. Then the flow field of double
suction centrifugal pump was simulated for typical suspended load sediment particle diameters. The
results showed that the turbulence intensity on the front and back of blade were greater, which were
6% ~10% . The particle dynamic scales were greater on the front and back of blade rather than on the
middle of the blade in consideration of the location. The turbulence scale effect was composed of the
turbulence intensity and the particle dynamic scale. The turbulence scale effect gave more obvious
influence on the front and back of blade rather than on the middle of the blade. The particles were easier
to diffuse because of the increasing inter-phase drag force led by the turbulence scale effect, the particles
gathering phenomenon was then avoided. The turbulence scale effect gave more obvious influence on large
particles rather than on small particles in consideration of the particles scale. So interval range between
maximum value and minimum value of the calculated solid concentration distributions on blade pressure
surface was decreased. The calculated solid volume fraction had larger variation for the large particles

than the small particles, and larger variation on the front and back of blade than the middle of blade,

Wk H . 2016 -07 —15 & H# . 2016 —08 — 19

E&TH: HEKARRFEESTE (51321001) F“ 4 = #7 B ZBHL #1251 H (2015BAD20BO1 )

TEE BN KAMB1987—) 5B 4k, 8 MNF K3 H % 5K P 5T, E-mail : zhangzichao@ sina. cn
BIEIEE: LA (1964—) 5, #0324 500, 32 N F K 3h I 2% 5K WA 5, E-mail : wangfj@ cau. edu. cn



%3 1

AR A T R B B XU 0 A R VD I R 125

because turbulence scale effect was considered. The block erosion area located in blade pressure surface

trailing edge was severe erosion area, the result calculated by the modified algorithm was agreed well with

the actual erosion conditions of centrifugal pump rather than the results of the zonary erosion area and

partial erosion area calculated by traditional algorithm. There was an increase in the erosion ratio with the

turbulence scale effect considered. Then on this basis, the principles of the blade hydraulic design and

the blade surface spraying protection for double suction centrifugal pump were proposed. The principles

laid the foundation for improving abrasion resistance of double suction centrifugal pump.

Key words: double suction centrifugal pump; sediment erosion; solid — liquid two-phase flow; modified

Eulerian algorithm
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Fig. 1  Structure image for double suction centrifugal pump
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turbulence intensity on blade pressure surface
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caused by particle dynamic scale on blade pressure surface
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