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Optimization of nozzle angle and nozzle layout for clay rake head
RONG Jianguo"?, CHEN Tianshan", WANG Tao"?, XUE Yanchen"?
(1. CCCC Guangzhou Dredging Co., Ltd., Guangzhou 524557, China;
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Abstract: To the phenomenon of clogging and clumping easily caused by excavating clay, this study takes the
excavation of clay with a rake head as the research object. Combined with the problems encountered by trailing
suction hopper dredgers in the construction process of actual engineering, such as clogging rake, trapped rake, and
sliding rake, the original rake head model of a large trailing suction hopper dredger is analyzed through numerical
simulation of computational fluid dynamics under different working conditions, and the internal flow of the rake head
and suction pipeline is analyzed, providing reference for the design of nozzle angles and nozzle arrangements in high-
pressure flushing of the rake head. The results indicate that when the nozzle angle is 10°, the impact angle of high-
pressure flushing can effectively wash away the sticky areas of clay, which is beneficial for the transportation of clay.
When the nozzles are distributed in a forked pattern and the nozzle spacing is 115 mm, the pressure core has a
significant impact on the target surface, and the interference of high-pressure water jets and backflow on the target
surface is also relatively small.

Keywords: trailing suction hopper dredger; nozzle angle; nozzle layout; high pressure flushing; numerical

simulation; internal flow field
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Fig.1 Calculation area selection
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Tab.1 Calculation of boundary conditions for
single row nozzle rake heads at different import speeds
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Tab.2 Export speed of rake head at different import speeds
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Tab.3 Calculation of boundary conditions for
rake head at different ground angles
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Fig.2 Streamline of rake head at different ground angles
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Tab.4 Pressure drops at different ground angles

) X Ml R/ A e i |
(°) JE J1/kPa JE J1/kPa JEFE/kPa

1 30 ~76.484 3 3.5157
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4 45 -73.879 0 6.121 0
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Tab.5 Boundary conditions of flow field inside
rake head at different nozzle angles
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Fig.3 Cloud map of clay concentration in rake head
at different nozzle angles
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Fig. 4 Cloud map of velocity field of rake head
with different nozzle angles
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Fig.7 Pressure curve of single row nozzle target surface
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