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Design Technique of Post Swirl Stator in Container Vessels by CFD
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Abstract

Post swirl stator is an energy saving device to recover rotational energy of the propeller.
To optimize the performance of post swirl stator in container vessels, computational fluid
dynamics using body force method was introduced. A commercial code Fluent was used
in conjunction with body force distributed on the surface of actuator disk which is located
in the propeller plane to optimize pitch angle of the post swirl stator blade. This study
showed that CFD is an important tool to simulate flow behind ship with propeller, rudder

and post swirl stator.
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Table 1 Principal particulars and calculation
conditions

LBP m 319.0

Beam m 42.8

Draught m 13.0

Ship speed knots 25.0

Advance Ratio Js 0.7

Propeller

. rps 9.12
revolution

Fig. 2 Grid systems
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o HHAE JINHZ & D2 dsiid Z=2
T2H(Vortex Lattice Method)Oll @lah 2i(1), (2)2
ol & CHChoi 2000).
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Fig. 4 Convergence history of Ky and Kgq
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Fig. 5 Streamline and pressure distribution for
bulb stator

Fig. 6 Streamiine and pressure distribution for
shaft stator
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Fig. 7 Streamline and pressure distribution
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(c) fin3

(d) fin4
Fig. 9 Streamline and pressure distribution for
each fin (Before pitch angle optimization)
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(Fig. 10)
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(d) find
Fig. 10 Streamline and pressure distribution for
each fin (After pitch angle optimization)
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After
optimization
0.97
fin2 1.30 1.05
fin3 1.81 0.04
fin4 2.16 0.66
rudder 9.22 9.91
total 15.97 12.63

Fig. 11 Streamline and pressure distribution after
pitch optimization
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Fig. 12 Hull and post swirl stator for model test

Table 4 Model test results (ITTC Performance
prediction Method)
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