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Tab.1 Main parameters of fishing boat
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Fig. 1 Parametric model
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Fig. 2 Diagram of control points of adding bulbous bow
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Tab. 2 Design parameters and constraints
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Fig. 3 Grid division
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Fig.4 Three-layer BP neural network structure
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Fig. 6 Resistance prediction
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Tab. 3 Optimization results
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Fig. 8 Model comparison
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Tab.4 Resistance composition error ratio

U /ln FE2EBHAIUR2E/ 00 BRMEBLTER2E/ Y RBLTERZE/ %

10 —1.75 1.45 —0.30
15 —1.45 0. 87 —0.58
18 —1.51 0. 49 —1.02
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Fig. 9 Waveform comparison diagram
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Fig. 10  Pressure contours

5 %4 © %% 3k -
(D3RR T A8 ST 3 7 356 3 5 %k [1] PEREZ F, SUAREZJ A, CLEMENTE J A, et al.
AT25 [AIREAS SRKE B4 1 Ak Bt %) 36 B 7 i Geometric modelling of bulbous bows with the use
(Z)ij'i‘l‘%:i%%[gE@ﬁ}ﬁﬁfm,ffi&ﬁ—}ﬂj@u At of non-uniform rational B-spline surfaces [ ] ].
iﬁ‘u/\ﬁfr?ﬁﬁi‘iﬂuﬁ K (0 s 2 BEL 7, 3¢ e Journal of Marine Science and Technology, 2007,
12(2): 83-94.
BT CED THE AR [R5 , [] i 25 AR 35031 7 4 43t '
Sy S [2] 3. Mok AR A BOR 5 (0], kit

AP EH, 1998, 13(1); 70-74.

ZHAO Zhiping. Investigation of resistance test for

(3) B 7 21 A i3 22 43 B & BH L 76 i 3k 10,
15,18 kn (9550 T AR A4 ¥ 52 51 1 5 BEL 77 small fishing vessel with bulbous bow []7. Journal
B /N T 0.30% .0, 58 % 1. 02 % » i HA AT 1 of Dalian Fisheries University, 1998, 13(1). 70-74.
PN R E YA (in Chinese)



398

K #

B I X

Z 55 63 %

[3]

(4]

[5]

(6]

L7]

[8]

wOH. AXHE REH . BRASH LR
#[J]. A A %, 2009, 13(1): 47-54.

ZHANG Ping, LENG Wenhao, ZHU Dexiang, et al.
Parametric modeling approach of hull form []].
Journal of Ship Mechanics, 2009, 13(1): 47-54. (in
Chinese)

PIEGL L. On NURBS: A survey [JJ.
Computer Graphics and Applications, 1991, 11(1):
55-71.

SEDERBERG T W, PARRY S R. Freeform

IEEE

deformation of solid geometric models [J]. ACM
SIGGRAPH Computer Graphics, 1986, 20(4): 151-
160.

LIU Xinwang,

Hull form optimization design of KCS at full speed

WANG Jinkai, WAN Decheng.

range based on resistance performance in calm

water [C]// Proceedings of the International
Offshore and Polar Engineering Conference, 2018.
Cupertino: International Society of Offshore and
Polar Engineers, 2018: 626-632.
SHEN Yang, HUANG Wei,

Constraint-based parameterization using FFD and

YAN Li,

et al.

multi-objective design optimization of a hypersonic
vehicle [ ] .
2020, 100 105788.

Bk AE. A AR BesE M (ML b

Aerospace Science and Technology,

AR R R

[9]

[10]

[11]

[12]

[13]

#2007,

YING Yeju. Ship Speed [ M]. Beijing: People’ s
Communications Press, 2007. (in Chinese)

AN kI EE [M] dbE: BTk KR
A, 1981.

LIN Jieren. Principles of Ship Design [ M]. Beijing:

National Defense Industry Press, 1981. (in
Chinese)
PARK J S. Optimal Latin-hypercube designs for

computer experiments [ J]. Journal of Statistical
Planning and Inference, 1994, 39(1): 95-111.

g K. T CFD fo i & B 4 oy = 4K A B3 1
f#F % [D]. K. KHEEIT LK%, 2021,

GUO Haocheng. Research on speed optimization of
ship  based on CFD and neural
network [D]. Dalian:
Technology. 2021. (in Chinese)

DING Shifei, SU Chunyang,

trimaran
Dalian  University  of
YU Junzhao. An
optimizing BP neural network algorithm based on
genetic algorithm [J]. Artificial Intelligence Review,
2011, 36(2) . 153-162.

DEJHALLA R, MRSA Z, VUK()VI(’: S.
Application of genetic algorithm for ship hull form
L. Shipbuilding

Progress, 2001, 48(2): 117-133.

optimization International

Optimization study of drag reduction bulbous bow model of fishing boat
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Abstract: In order to explore the influence of the change of bulbous bow on the hydrodynamic

performance of fishing boat, taking the total resistance as the optimization objective, an additional

bulbous bow is designed based on the vertical bow scheme of the mother ship. Firstly, the parametric

modeling of the fishing boat is carried out, and the geometric parameters of the bow are transformed

by using free-form deformation (FFD) method. Then, the Latin hypercube design method is used for

sampling, and the method combining CFD numerical simulation and BP neural network is used to

establish the mother ship prediction model with highly accurate numerical simulation as the

optimization feature. Finally, the genetic algorithm is used to optimize the fishing boat and find the

design point of the optimal solution of the total resistance. The results show that the total resistance

decreases by 0. 30%, 0. 58% and 1. 02% respectively at three speeds after the basic ship type is

combined with the addition of the optimal bulbous bow.
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