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Numerical ssmulation of pure yaw motion
using dynamic over set grid technology
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Abstract: This paper presents the URANS simulation and analysis of the hydrodynamic characteristics for the surface
combatant Model 5512 bare hull under dynamic planar motion mechanism (PMM). All the numerical computations are carried

out by in-house solver naoe-FOAM-SJTU coupled with dynamic overset grid method. In the present work, the ship model is
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subjected to pure yaw motion at Froude number 0.28. The hydrodynamic forces and moments acting on the ship are obtained for

further analysis. According to the MMG mathematical model, the hydrodynamic derivatives are obtained. All the above

numerical results have been compared to the experimental data presented at SIMMAN 2014. All the predicted hydrodynamic

derivatives agree well with the experimental data, which indicates that the present solver coupled with dynamic overset grid

method is applicable for the simulation of pure yaw motion.
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Fig.1 DTMB bare hull model
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Table 1. Main parametersof DTMB hull
A 1 46.588
L,/m 142000  3.048
B/m 19.060 0.409
T/m 6.150 0.132
Al kg 84 244 000 82.600
LCG/m 70.348 1.539
naoe-FOAM-SJTU KG/m 5.582 0.120
CFD OpenFOAM
K,/m 35500 0.777
OpenFOAM K/ m 7.052 0.131
SUGGAR++2%

GM/m 1.950 0.096

Domain Conectivity Informai-
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Fig.2 Computational domain

Fig.3 Mesh arrangement around ship hull

snappyHexMesh
-0.2L,, <x<

—0.1Lpp <z< O.lep
—1.5Lpp < X<
—l.OLpp <z< 0.5Lpp

ITTC
3
2
2
Table 2. Grid conver gence study
Ct Ct
(CFD) (EFD)
0.64M 1.597x102  1.706x102  —6.39%
1.87TM 1.661x102  1.706x102  —2.64%
3.6TM 1.678x102  1.706x102 —1.66%
3
Table 3. Case conditions
/Hz /m /°
Case 1 0.134 0.055 1.7
Case 2 0.134 0.164 5.1
Case 3 0.134 0.327 10.2
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Fig.4 Time histories of forces and moment
coefficients for pure yaw
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Table 4. Comparison of hydrodynamic
derivatives from pureyaw 5
Y,' 2.21x1073 2.26x1072 —2.26% naoe-FOAM-
Nr' 2.89x1073 2.63x1073 9.61% SJTU DTMB5512
Y,' 7.66x1073 6.96x1073 9.98%
Y,/ 9.06x10°  721x10°  20.4% 3
N,' 1.29x10°2 1.36x10°2 -5.41%
N, 561107 6.94x107 19.1% CFD
4.4 MMG

@ ¢=16T © t=18T ® t=20T

5
Fig.5 Wave patterns at one pure yaw motion period
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