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Research on CFD Calculation and Resistance Reduction Design of
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(1. School of Civil Engineering and Transportation, South China University of Technology, Guangzhou 510641, Guangdong, China;
2. Southern Marine Science and Engineering Guangdong Laboratory (Zhuhai), Zhuhai 519080, Guangdong, China)

Abstract: [Introduction] The ship resistance directly affects the fast performance of the ship, for an offshore wind farm service vessel,
the fast performance is one of the important performance indexes. Therefore, it is necessary to calculate the ship resistance and study
the effective resistance optimization method. [Method]| Based on the CFD method, a numerical model was established to study the
resistance performance of a 19. 1 m-long catamaran offshore wind farm service vessel, the resistance of the ship at four different
speeds of 10 kn, 13 kn, 16 kn and 20 kn were calculated and analyzed, and a stern flap was installed at the stern of the ship as the
optimization method. Three stern flap schemes with different installation angles were designed. The ships before and after
optimization were numerically simulated, and the calculation results were compared and analyzed. [Result] The research shows that
the installation of stern flap with appropriate installation angle at the stern of the ship can effectively improve the resistance
performance of the ship during navigation. The resistance reduction effect is ideal. The optimization method can change the
navigation attitude of the ship and reduce the heave and trim angle of the ship during navigation. [Conclusion]| The research results
can provide reference for the calculation of ship resistance performance and the design of optimization method.
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Tab.1 Main parameters of the vessel

X X

FRE Es
K&K L, /m 19.1
A%E B/m 6.0
K5 B, /m 3.6
H R 5 b/m 1.8
A% D/m 3.2
B IZ7K d/m 1.6
45Nz 7K d /m 1.6
TIEFREC, 0. 638
I R v/kn 20.0
HEK A At 71.7

W A1 kn=0.514 44 m/s
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Tab.2 Grid density sensitivity scheme

RHPAS i POREEAE AR AR sV
Is /kn JF/m B~ /KN
0.015 16 0.707 3166778 76. 290
0.015 16 1.0 1423 259 76. 485
0.015 16 1.414 700 836 78. 493
0.015 16 2.0 363 190 79. 180
0. 015 16 2.828 186 936 81.961
*3 BESKEREFTRE
Tab.3 Time step sensitivity scheme
ENEIPIZS i PR REE A A §sYiEbaj
/s /kn Rt/m Kk /A /KN
0. 0106 16 1.0 1423 259 77.399
0. 0150 16 1.0 1423 259 76. 485
0.0212 16 1.0 1423 259 76. 396
0. 0300 16 1.0 1423 259 81.587
0. 0424 16 1.0 1423 259 85. 044
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10 kn, 13kn, 16kn, 20 kn U, B 0. 602 16 76. 485 10. 700 65.785
CFD £ ARAH T SE A BRI B ot 2, 115 0.752 20 81. 635 19.112 62.523
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Tab.5 stern flap parameters
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Tab.6 Total resistance of each scheme

F, it /kn FEETY SBHII/AN BB AR %
0.376 10 PR 32.517 —
0. 376 10 0° IR 31.983 1. 64
0.376 10 5°FRIR MR 32. 824 —0.94
0.376 10 7° IR MR 33.252 —2.26
0. 489 13 ZSIHIEN 58. 827 —
0. 489 13 0° IR 56. 018 4.78
0. 489 13 5 R IR MR 56. 026 4.76
0. 489 13 7° IR 56. 478 3.99
0. 602 16 SIS 76. 485 —
0. 602 16 0°HR IR 73.254 4.22
0. 602 16 5 TR AR 71. 340 6.73
0. 602 16 7° IR AR 70. 919 7.28
0.752 20 A A 81. 635 —
0.752 20 0°JEIRAR 78.222 4.18
0.752 20 5 R IRAR 75. 665 7.31
0.752 20 7°FRIRAR 74. 954 8.18
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Tab.7 Heave of each scheme
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Tab.8 Trim angle of each scheme

F, fifi 7 /kn LY FHtR/mm TR % F. fii# /kn Y HPifh/(°) WAL %
0.376 10 SHEIEN ~111.23 — 0.376 10 A —0. 38 —
0.376 10 0°FEIRAR -103.73 6. 74 0.376 10 0°JEIRAR —0. 24 37.79
0.376 10 5°IEIR AR -95.12 14. 48 0.376 10 5° R IR MR -0. 06 85. 45
0.376 10 7°FRIRAR -91.27 17. 94 0.376 10 7R IRAR 0.01 102. 64
0. 489 13 i SIAIEN -217. 88 — 0. 489 13 AR -2.38 —
0. 489 13 0° IR —208. 76 4.19 0. 489 13 0°FEIR AR 2. 14 10.13
0. 489 13 5 R IRAR -194. 88 10. 56 0. 489 13 5° TR AR -1.86 21.76
0. 489 13 7° IR MR -187. 68 13. 86 0. 489 13 7° IR MR -1.77 25. 62
0. 602 16 BRAA —174. 54 — 0. 602 16 B A —3.24 —
0. 602 16 0° R i -151. 52 13.19 0. 602 16 0°FR IR -2.92 9. 80
0. 602 16 5° IR IRAR -136. 11 22,02 0. 602 16 5 R TRAR —2.54 21. 66
0. 602 16 7° IR AR -131. 10 24. 89 0. 602 16 7°EIRAR -2. 40 25.92
0.752 20 ZSIEIEN —61.78 — 0.752 20 AR -2.95 —
0.752 20 0° IR AR —46.03 25.50 0.752 20 0°FRIRAR -2.50 15.24
0.752 20 5°FRIR MR -33.58 45. 64 0.752 20 5° R TR AR -1.93 34. 64
0.752 20 7° IR —-24.77 59.91 0.752 20 7° R IRAR -1.75 40. 66
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