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Abstract — The more accurate numerical analysis is needed, The more important to arrange nodes and elements
properly on the structures wanted to be analyzed. In this study, automatic mesh generation method is developed
for triangular mesh modeling in wind tower and substructure formed in circular sections especially, which have
structural and economical benefits in shallow water area. It can consider variety conditions by inputting the detail
data such as height and types. Also, this study includes the comparison and verification with the mesh generation
by Delaunay triangular technique on 3 dimensional space and the examples of mesh generation for proposed tower
and substructure. The result of this study will be widely applied to analyze the existing and proposed models for

wind turbines.
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Fig. 1. Nodes arrangement in offshore wind tower.
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Fig. 2. Flow chart of mesh generation.

o

o, A F, 9k FO 5, A7} 2 ARA ARE Qe
(Fig. 2). 7 Q3o1eqe] Au7k e 4 (573} gl Wt
HE Ul oS o] g3tol Belo] FAWL) o] BAE A%
3 57 BA 2w sl MR Tt

X(Dpy = g x (COS(;SS)) + cos(;(%)) x I%) (%)
Y(D),0) = § x (sin(;gs)) + sin(;(?:)) x K; l) ©6)
Z(Dpy = L (K=1) M

FEte o= A2 Shell 849 AEj7} Aakzbe o 717}
ETE ZEEE)7E 7] wizel A A 4 oA HA w)
2] o] F- 2= ZF AR Y] X(0), Y() #holl vk o] & 22 M5
AR oA ke 7o) 2% v FEakA] sho] mjA| gt o17]
A XG), YG), ZGy= ZY2E PRI 2] x2aE, y343E, 284380 4L,
DE A% JA9] A7, Py 3 24 55 olF = HHTY v
A AH, ke 94 9 1T, His g9 =o], Ex td
ol F Q4 T /ot ©, AT shdke] A A 24
ME71 280 o) ZFoub= Aol HER o] Q4 FollA g
T2 ks 2R wobx] Abggitt. edhs 3-8 vhe] s A

T O

10 o2

N



132 A=

Element
2m)

Element
2m-1)

Fig. 3. Connection of nodes for elements.
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Table 1. Comparison of the result of Taniguchi Takeo, Moriwaki kiyoaki[2006] with current method in the same nodes arrangement

Taniguchi Takeo, Moriwaki kiyoaki [2006]

Current method

Height 20 m 40 m 60 m 20 m 40 m 60 m

. nodes 864 1512 2232 864 1512 2232
cylinder

elements 2419 5966 8978 1512 2952 4392

cone nodes 864 1512 2232 864 1512 2232

elements 2581 5882 8975 1512 2952 4392

. nodes 864 1584 2304 864 1584 2304
stair-type

elements 3817 7671 11500 1656 3096 4536
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Fig. 5. Number of elements comparison with both methods in cylinder
by cylinder height.
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Fig. 11. Connection of each section in different element density.
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Fig. 12. Gravity-based substructure for the wind turbine in Tuno knob,
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Fig. 13. Surface of the substructure.
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Fig. 14. Triangular mesh generation for FEM.
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Fig. 15. Fine triangular meshes in foundation for offshore wind turbine.
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Fig. 17. Proposed gravity-based foundations for offshore wind turbine.
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turbine.
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