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Fig. 1 Geometric model of ducted propeller
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Geometric model of seabed mining operation
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Table 1 Geometric parameters of ducted propeller

Blade Blade Duct minor Blade Blade
. . . itc .
diameter/ diameter/ diameter/ . area trim
ratio .
mm mm mm ratio angle/(°)
130 168 134 0.8 0.55 8
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Fig. 3 Design of model computing domain
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Table 2 Comparison of different grid numbers

S5 million 3 million 2 million 1 million
Parameter . . . .
grids grids grids grids
K, 0.2658 0.2547 0.2541 0.2447
Ky 0.1931 0.1886 0.1864 0.2389
n 0.2181 0.2152 0.2150 0.1587
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Fig.5 Flow performance of ducted propeller
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Fig. 6 Thrust coefficient of different blade numbers

0.20 —=—2-blade propeller
—e— 3-blade propeller
—a—4-blade propeller
—v— 5-blade propeller

0.1 0.2 0.3 0.4 0.5 0.6
Velocity coefficient
7 AFEZRHEE R

Fig. 7 Torque coefficient of different blade numbers
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Fig. 18 Geometric model of propeller test
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Hydrodynamic characteristics of propeller of subsea mining vehicle

DAI Yu', ZHANG Yan-yang', BIAN Jia-neng', MA Wei-bin', CHEN Xj'

(School of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China)

Abstract: In order to grasp the influencing factors of the hydrodynamic performance of the ducted propeller of the
submarine operating vehicle, and effectively improve the hydrodynamic performance, the 19A Ka—4-55 ducted
propeller was modeled parametrically, and its hydrodynamic performance was simulated and analyzed by the CFD
method. The hydrodynamic coefficients of the 19A Ka—4-55 ducted propeller at different advance speeds were
obtained. The results were fitted with experimental experience values, and a test platform was built to verify the
simulation, and the hydrodynamic performance of the ducted propeller under the influence of different numbers of
blades and diagonal flow was analyzed. The results show that the CFD numerical simulation results are consistent
with the ducted propeller test chart. In a certain range, more blades can increase thrust, but fewer blades are more
efficient, and the propeller moment coefficient is proportional to the number of blades; Under the diagonal flow
action, the protection and diversion effect of the duct on the propeller can reduce the propeller pressure parameters
and reduce the incidence of propeller cavitation. The hydrodynamic performance of the ducted propeller is
significantly better than that of the ductless propeller.

Key words: ducted propeller; CFD; flowing efficiency; number of blades; oblique flow
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