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Optimization technology of cavitation performance improvement

for high-pressure flush pump based on TSHD shallow draft condition
LIU Yupu, TANG Pengfei, CAO Lei, ZHUANG Haifei, HU Jingzhao

(CCCC National Engineering Research Center of Dredging Technology and Equipment Co., Ltd., Shanghai 200082, China)

Abstract: For the problem that the required net positive suction head (N,) of a high-pressure flushing pump
in a large trailing suction hopper dredger is too high under the light-load and large flow rate conditions, the impeller
is optimized to reduce the critical N, while maintaining the original hydraulic performance. In this study, numerical
simulations of the cavitating flow in the high-pressure flush pump before and after optimization are carried out by
CFD technology, and the key performance parameters as well as the cavitation flow field are compared for the large
flow rate conditions. The results show that the critical net positive suction head point is reduced from 10. 47 m to
6.03 m under the large flow rate flushing condition by enlarging the suction diameter and modifying the blade while
the hydraulic performance in the four conditions is maintained to meet the desigh requirement, which means the
cavitation performance of the high-pressure flushing pump has been effectively improved.
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Tab.1 Performance parameters of high-pressure flush pump for original design
TH R/ m’hT) BHRm UERAW RI% HEH/(remin) O BROUEARE N/m o LFEEEARE N/m ZeRE/m

1 0.96 100 3132 85.6 430 11.4 6.8 4.6
2 1.20 60 2 385 84.0 366 11. 1 7.6 3.5
3 0. 80 120 3230 82.2 456 11.5 6.4 5.1
4 1.37 60 2 809 81.4 381 10.8 9.6 1.2
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Tab.2 Verification of numerical simulation results

I P /m B 1% )R kW
wilfE  CcFD  &iMA  CFD &M CFD
1 100 102.9  85.6 87.6 3132 3073
2 60 60.2  84.0 85.5 2385 2305
3 120 122.1  82.2 87.0 3230 3059
4 60 61.4 814 83.7 2809 2735
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Fig.3 Cavitation performance curve of
high-pressure flushing pump under large flow rate conditions
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Fig. 4 Impeller profile optimization
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Tab.3 Parameters comparison of high-pressure flush pumps

before and after optimization under condition 4
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Tab.4 Performance comparison of optimized high-pressure
flush pump at different speeds under condition 4

W/ m®-h™") Hdi/(remin™') B m TPRAW  RE%

381 56.3 2 602 80.7
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395 62.9 2 847 82.5
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Fig. 6 Performance curves of high-pressure flush pumps
before and after optimization
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Fig. 8 Cavitation formation process of high-pressure flushing pump before optimization
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Fig. 9 Cavitation formation process of high-pressure flushing pump after optimization
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