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Fig.1 Model of flat bottom boat
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Fig.2 Bottom shape of the boat
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Fig.3 Computational domain and boundary conditions
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1.5 SYENRBFEMHRE
P FOHROR AR R AR SR %, iR 2

hr it A

Force sensor

PR A
Flat bottom boat

N :

HA2.5 mmANFENLL

Stainless steel wire with

TR Volume of Fluid , $¢7H iy TAE 28558 /K1
A5 2SN 1. 225 ke/m’ KB EE Sy 998. 2
ke/m’ o W23 S H A I FIKGH A 55 Ol
FEA B E S A K &5 0, 7K
EAORKSGEN L, BOS RO,
PR SRTE AR VS T e R BE T TR A A
PR T 55 00 I8 S X R T o 720 A AR R R A
B3 Fimo

2 4k

2.1 HREVEIEEIE

SRR AR () A S, 7R IR R A
KR EA T A A AR S g o T LG 7.5 1 1Y
PR A AL, 6 AL 2 B AR 120 mm [ 4R
BUR % 3, X5 SIS AR A 7 4 P8 LA 20 m 11y
KA 4RI 0.50 0,75 .1.00 .1.25 F11.50 m/s
(ST, QB S TR . TR LAY S5 A A
FHE A s 14 4 , 8 3 Fe 9 A% SR AR AR U [R] 3
FETF BRI BE , AR SO A hr g A% e i B 12
259 0.03 Nl f2 X A 1A BHL 7 7228 AR 4 74 v 8 DU
MEER

TR LA L
Adjustable—speed

diameter of 2.5 mm motor and pulley mechanism

A T

/

-/ N

JKI Surface of the water

/

kA8 Sink

5 fARfkiEER I

Fig.5 Towing experiment

SR A KRS i S g 5 1 LR A SR A 6
Jiw, SEER S S 505 B R ) AR fb i B R A
2 IR ERN 5. 9% ~9. 6% , BEfTH LY
BT, TEAEE A 1,50 m/s BRRE R, BT
SRR 32 25 2 P R I RZ A, A0 L AL S PR
B0 R A S ) A AR A 25 T RS R T

http: //www. shhydxxb. com

SEAICHE AP AEEE I T 45 i SR &6
RHERRZE M RN AN 5 20 M AHH SRR 22 R A
10% LAR , il LADA O BEAUT T3 45 R B oAl {5,
SCH TS WK B Ty AR A AR
2.2 FEMRBELRSTESN

BOE PRI 1.50 m/s WZ7KIRE 0. 1 m,



1 2

2, 3 RGBT T B B 70 A R B4 1k 273

SRR RIHE K PR B (A1 280 AR ] A
T AR TAL X SR T B, 3 R R AR
H YN 838 JE = AN EL 7 s o 5P R A
B2 TG TR A 2 AR T R WS P T 0, R
ST AR R B g, v N B R s 22 A
T AP A3 AR A 89 4 3B KL 5 1 R A L 2 i i A1 154
BRI AT RS A AL AT 50531 0 ~ 0. 526 m/s |
0~0.632 m/s Fl10 ~0.842 m/s, [Ek AT E IR
DRUALE T SR, X A A ) S P B

—=— 5236 FH /7 Resistance of test
——{iEFH /] Resistance of simulation

14
&
s 12
2
810
w
a8
=
6
R
=
2
0
0.25 0.50 0.75 1.00 1.25 1.50 1.75

fi# Speed/ (m/s)
Eo6 HHEESXKE L

Fig.6 Comparison between

calculated and test values

3 B B AEAS (R ROSE R A BEL % L an &]
8 FI7R o M 1.50 m/s IR, 2 I A 0 [ 4 JEG A 24
FLA Ul B AR, AR IS M s B Ol 1. 13% ~
12.18% , [7 #5 JIE JS 19 0k B %=l 6. 13% ~
12.25% . [F]—Fh I 4R, B2 ) ROF A2 fb L g
WNMTI B T B LRI, S5 AU B R T
11.05% ;i &5 R, B4, [ 4 JiC Ay ook B 26 T =5
6.12% ., 3% 1t WA s Jie 70 2 RO~ 2 A4 1k 1%
T E RS
2.3 AEMETEAN

HET FSCHE L RIR, 25 mm R, K 20
mm [ [F4 AR L A 25 mm (R IEARE ISR
X4, A6 M ) 3 R R, TE B B A
0.50 ~2.00 m/s NIBHJT, 85 RN 9 From. il
#0.50 ~1.50 m/s PN, fi (A B 38 1. 42 ~
12.67 Nk 1.50 ~2.00 m/s [N, b4 i BH g 1
11121.89 ~41.23 N, HfssifE 1.50 ~1.75 m/s
FRIBH Jy 38K 2y 87.48% ~ 120. 3% , Bl 74 | %
1o v S ARGHU R IR AT RE R A | B IR A ]

o

00e+00

0.
1
2

HEPE Velocity/ (m/s)

(a) “FJEM Flat bottom boat

B Velocity/ (m/s)

(b) 4RJEM Sharp bottom boat

00e+00
05¢-01
11e-01
26601

0.
1
2
3
4
5.

HPE Velocity/ (m/s)

(c) BE®EM Round bottom boat

B7 AEERMRREEZE
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Fig. 10 Bottom pressure of three boat types
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BT UL ESE R FE BT — 3G A KK TH FR 5
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Tab.2 Resistance of three kinds of
bait boat under different draught depths

AR RIRMERL AR AR

7, 7K R Resistance Resistance of ~ Resistance of

Draught/m  of flat bottom sharp bottom round bottom
boat/N boat/N boat/N
0.10 14.20 12. 14 10.59
0.12 16.69 14.63 12. 66
0.14 19.50 17.36 15.01
0.16 27.30 22.60 19.26
0.18 29.69 25.71 22.64
0.20 40.86 36.89 31.67
0.22 52.03 48.02 38.34

<~ 1 »

/

Bl XBEEZKRERTEE
Fig.11 Schematic diagram of large

round bottom bait boat
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Fig.12 Site of speed comparison experiment
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Tab.3 Experimental data of speed of
large round bottom boat and small
flat bottom boat under the same dynamic force

Al I P-4 i
Type of boat Load/kg Average speed/(m/s)
INBLSE A 0 1.35
Small flat bottom boat 35 0.96
A G I 0 1.28
Large round bottom boat 100 0.94

(1) Bk M B A 4R R, BB 3L
WA M B 4 B BEL T o R R 2k RUST A8 Al 2x
XIS B AR HE R, B L ARy 3, AR
i R BRSO 8 U BEL 3 T

(2) BT JE A ) 9 BELASCR AL T IR I A, v BEL
KN 3.92% ~16.27% , 3 FhA BRI AERLE 1.5
m/s DA_FIFRE ) SR A S SO
FJSEATL A8 R P8, BT L3 TR ) 8 5% i S /N 1
1.5 m/s,
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Analysis of driving resistance and optimization of boat type for crab pond
catamaran bait boat

LI Jun, ZHU Yifan, CHEN Leilei, HU Qingsong
(College of Engineering Science and Technology, Shanghai Ocean University, Shanghai 201306, China)

Abstract: The catamaran bait boat is one of the feasible schemes to realize bait sprinkling in the crab pond.
In the presence of water plants in the channel, in order to reduce the cruise resistance and improve the
endurance of the bait boat, two new bottom profiles, sharp bottom and round bottom, were designed in this
paper. Based on the Reynolds average N-S equation, the dynamic calculation models of the boat under
different draughts and speeds are constructed. Taking the flat bottom boat as the contrast boat, the CFD
numerical calculation and the sink test resistance are compared and analyzed, and the data error is less than
9.6% , which shows the effectiveness of the calculation model. The results show that: the round bottom boat
has better resistance reduction effect at the speed of 0.50 —2.00 m/s, and the resistance reduction rate is
3.92% -16.27% compared with the flat bottom boat; the round bottom boat can reduce the sliding friction
resistance between bottom and water plants; the economy of bait boat is at the speed of less than 1.50 m/s
and the draft is less than 0. 18 m. The further test results of the round bottom boat show the effectiveness of
the proposed optimization scheme.

Key words: catamaran bait boat; driving resistance; boat form optimization; flat bottom boat; sharp bottom

boat; round bottom boat
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