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CFD numerical simulations of stopping maneuver of ship model
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Abstract: [ Objectives| With the development of international shipping, ports and waterways are
becoming increasingly crowded. Study on stopping ability of large ships is crucial to their voyage safety.
[Methods | The naoe—FOAM-SJTU solver based on the CFD platform OpenFOAM and the ship 6-DOF
motion and multi-level object with propeller motion solver module and the overset grid technology are used
to numerically simulate the emergency stopping maneuver of KVLCC2 model with propeller. First, the
rotation speed of propeller is controlled to achieve the steady self-propulsion state of the ship model; then
the propeller is reversed at a moment speed to achieve the emergency stopping maneuver. By generally
solving viscous flow field, the motion state and detailed flow field information of the ship model during
self-propulsion and stopping maneuver are presented, the cause of reverse effect is analyzed, and the
numerical prediction results are compared with the test data. [Results | The results indicate that the
discrepancy between numerical prediction results and test data is within 5% and that it is possible to
numerically predict the reverse and stopping maneuver problems by using the naoe—FOAM-SJTU solver.
[ Conclusions] The method adopted herein can provide reference for preliminary design and maneuver
method of a ship in terms of ship stopping issues.
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Table 1 Main parameters of the ship model

Full scale Model
Scale 1 1/110.0
Length of waterline L.,/m 320.00 2.909
Width of waterline B/m 58.00 0.527
Draft d/m 20.80 0.189
Propeller diameter D/m 9.86 0.080
Propeller pitch ratio P/D 0.721 0.721
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