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Lines optimization of 210 000 DWT bulk carrier based on resistance and
wake non-uniformity

CHENG Baoguo', HAO Jinfeng, QIANG Zhaoxin
China Ship Design & Research Center Co., Ltd, Beijing 100081, China

Abstract: [ Objectives | This study calculates and analyzes the flow field around the hull of a 210 000 DWT
bulk carrier in order to perform hull line optimization with resistance and wake non-uniformity as the optimiz-
ation objectives. [ Methods ] Computational Fluid Dynamics (CFD) is used to evaluate the initial hull lines,
calculate the flow field around the ship and obtain flow field characteristics such as the wave pattern, pressure
distribution, velocity distribution, etc. According to the CFD calculation results, an optimization strategy is
constructed to form the modified hull lines. CFD calculation is then carried out on the modified lines to evalu-
ate the optimization effects on resistance and wake non-uniformity. Finally, a model test of the optimized hull
form's power delivery performance is carried out to verify the optimization effects. [ Results ] The CFD cal-
culation results show that compared with the initial hull form, the effective power of the modified hull form is
reduced by 2.46% and the wake non-uniformity is reduced by 8.48%, while the model test results show that
compared with the initial hull form, the delivered power of the modified hull form is reduced by
3.49%. [ Conclusions ] The proposed optimization method can obtain hull lines with excellent resistance per-
formance and good wake field uniformity, giving it strong engineering applicability.

Keywords: flow field; resistance; wakenon-uniformity; bulkcarrier; linesoptimization; computational fluid
dynamics (CFD)
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Fig. 1 [Initial hull geometry
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Table 1 Principal dimensions and parameters of initial hull

form
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Fig. 2 Schematic diagram of computational domain meshing
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Table 2 Total resistance coefficient of initial hull form
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Fig. 3 Wave pattern on free surface of initial hull form
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Fig. 4 Pressure distribution on hull surface of initial hull form
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Table3 Comparison of main parameters of hull form

24 WG TT MO Ptk Tr %M1 BA
LK L,,/m 295.15 295.15 0
%% B/m 50 50 0
BATIZK T,/m 16.1 16.1 0

JiTERHC, 0.8420 0.8402 -0.21%

DAL M1 5 4] 45 2k B MO i e P LI 6.
Ko e L AL L BUTE ARG (o7 ' Ak Y B 7 2, O B GG
AN EEOR

K Hl STAR-CCMHL M4 7 2% 43 8 B 44 XA Ak
LRI 7 % M ZE B2 K RN T T 00 R kAT
PR e K L 7 BUE AL, 455 R B R 53 2 A 5 40
TRER T T %€ MO M) o B 1530 45 SR 43 BR TTTC 4
T I MR ASE /S R O T 3 0 S B g T 4 8 S
1A 22 . CFD T3 A B ) AL ZR WL % 4.
T 4 HAT DIAR Y Bz K SRR, S50
b A L MO A EL, O Fh R 78 ML A BH 7 A1
T 1.55%, SRR 1 R S 2R T 2.46%

%4 PES CFD itE LR

Table 4 Comparison of CFD calculation results of resistance
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Table 5 Comparison of calculation results of WOF
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Table 6 Comparison of ship model test results
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