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Evaluation of Course Stability Performance for Tanker using CFD

Chun-beom Hong™ and Hee—-jun Yang®

Samsung Heavy Industries Co., Marine Research Institute”

Abstract

The course stability performance for tankers is evaluated by computational fluid
dynamics. In the present work, a Reynolds averaged Navier-Stokes (RANS) code is applied
to a maneuvering problem covering the pure drift and yaw motions. The purposes of this
study are to evaluate the hydrodynamic force in the bare hull (AFRAMAX) in pure drift and
yaw motion and to provide information about the trends in the forces and moments when
the rudder angles are varied. The flow simulation is performed by FLUENT. The CFD code
is examined to find the optimistic computational condition such as size of grid, turbulence
model and initial condition. The hydrodynamic derivatives in drift and pure yaw motion are
estimated by the numerical simulation, and then the stability levers are calculated. It is
confirmed that the computations show the superiority and inferiority of course stability
performance according to the hull forms. Finally, the CFD code is applied to the estimation
of the rudder forces when the rudder angles are varied. The propeller effect expressed by

the body force distribution is also included.
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Fig. 1 Numerical grid system
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Fig. 2 Axial velocity distribution computed
by realizable k- model (y*=30)
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by Reynolds Stress Model (y*=30)

Fig. 4 Axial velocity distribution measured
by KIMM
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Fig. 5 Axial velocity distribution computed by
Reynolds Stress Model (y*=100)

Table 1 Principal particulars of AFRAMAX

Hull A Hull B

Lbp 233.0 239.0

Lpp (m) 42.0 43.8

B (m) 13.6 13.6
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Fig. 6 Comparison of Y forces in drift motion
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Fig. 7 Comparison of N moments in drift motion
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Fig. 8 Comparison of Y forces in pure yaw
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Fig. 9 Comparison of N moments in pure yaw
motion

Table 2 Hydrodynamic derivatives

CFD Model test
HullA | HullB | HullA | HullB
Yv -0.226 | -0.221 | -0.276 | —0.266
Nv -0.112 | -0.117 | -0.163 | —0.151
Yr 0.043 | 0.038 | 0.055 | 0.056
Nr —-0.038 | -0.038 | —-0.051 | —0.045
Ld —-0.301 | -0.349 | -0.335 | -0.345
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Fig. 12 Pressure contour at =10 degrees
(Upper : Stb. Side, Lower : Port side)
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Fig. 13 Pressure contour at 10 degrees
(Upper : Stb. Side, Lower : Port side)
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