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Influence of setting angle of deflector on performance of
reversing bucket of waterjet propulsion

ZONG Ping” , PAN Zhongyong, CEN Chunhai
(National Research Center of Pumps, Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract: In order to study the influence of the setting angle of the deflector on the performance of the
reversing bucket of the waterjet propulsion, based on the ANSYS—CFX software, the numerical calcu-
lation of the reversing bucket with different setting angles of the deflector was carried out (5°,10°,
15°,20°,25°and 30°). The influence of the angle of the deflector on the thrust perfor-mance of the re-
versing bucket and the flow field distribution in the flow channel was compared and analyzed. The in-
fluence of the angle of the bucket deflector on the performance of the waterjet propulsion was obtained.
The results show that the wall pressure distribution of the reversing bucket is greatly improved and the
maximum outlet velocity is increased when the deflector is added. With the increase of the deflector’s
angle, the maximum velocity at the outlet of the reversing bucket increases first and then decreases,
while the pressure difference of each section of the flow passage increases first, then decreases, and

then increases again; when the setting angle is about 15°, the flow field distribution in the flow passage
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of the reversing bucket is better, and its thrust is larger. Therefore, the proper angle of deflector can

effectively avoid the occurrence of over-high pressure area and over-low pressure area in the flow pas-

sage of reversing bucket, which leads to flow separation.

Key words: waterjet propulsion ;reversing bucket ;setting angle of deflector;flow separation ;

numerical simulation
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Fig.1 Two-dimensional structure diagram of reversing
bucket
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Fig.2 Three-dimensional geometry model of reversing
bucket
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Fig.3 Schematic diagram of inlet surface
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Fig.4 Force analysis of reversing bucket
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Fig.5 Mesh of nozzle and bucket
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Tab.1 Mesh independence analysis

N F/N
270 691 2148
391 383 2231
564 365 2289
776 352 2433
875 367 2593
1066 174 2931
1352572 2917
1993 825 2925
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Fig.6  Sections of reversing bucket
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Fig.7  Schematic of test rig
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Fig.9  Performance curves of reversing bucket of
waterjet propulsion
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