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Abstract - It has been noted that an accurate estimation of wind loads on ofishore structures such as an FLNG (Liquefied Natural Gas
Floating Production Storage Offloading Units, LNG FPSOs) with a large topside plays an important role in the saty design of hull
and mooring system. Therefore, the present study aims to develop a computational model for estimating the wind load acting on an FLNG.
In particular, it is the sequel to the previous research by the author. The numerical computation model in the present study was modified
based on the previous research. Numerical analysis or estimating wind loads was pertormed in two conditions or an interval of wind
direction (o), 15° over the range of 0° to 360°. One condition is uniform wind speed and the other is the NPD model reflecting the wind
speed profile. At first, the eflect of sand-grain roughness on the speed profile of the NPD model was studied. Based on the developed
NPD model, mesh convergence tests were carried out or 3 wind headings, ILe. head quartering, and beam. Finally, wind loads on
6-degrees of freedom were numerically estimated and compared by two boundary conditions, uniform speed, and the NPD model. In the
present study, a commercial RANS-based viscous solver, STAR-CCM+ (ver. 17.02) was adopted. In summary, wind loads in surge and
yaw from the wind speed profile boundary condition were increased by 20.35% and 34.27% at most. Particularly, the interval mean of sway
(45° <a<135°, 225° <a<315° ) and roll (60° <a<135°, 225° <a<270° ) increased by 15.60% and 10.89% against the uniform wind
speed (10m/s) boundary condition.

Key words - uniform wind speed, NPD model, wind speed profile, wind loads, liquefied FPSOs, computational fluid dynamics
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Table 1 Principal dimensions of FLNG

Projected Area

LBP  Breadth Draft Capacity (m?)
(m) (m) (m) (K) Front Side
411.0 80.0 15.1 628.0 42743 21,0946

Fig. 2 Coordinate system.
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Fig. 3 Wall functions for velocity (STAR-CCM+, 2022). Fig. 5 Example of generated mesh model.
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Fig. 4 Definition of mesh volume shapes. Fig. 6 Boundary conditions for computational domain.
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Fig. 7 Cross—section locations for monitoring wind speed.
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Fig. 8 Error of wind speed profile at * = Om.
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Fig. 10 Wind speed profile at sand-grain roughness,
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Fig. 11 Example of the generated mesh model.
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Table 3 Conditions of mesh convergence
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Fig. 13 Results of mesh convergence (av = 90 ° ).
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Fig. 15 Pressure contour comparison between uniform and NPD wind profile for the FLNG at 5 wind directions
(a=0",45",90",135" and 180 ")
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