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Fig.1 submersible buoy
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Fig.2 the coordinates of node i

system schematic diagram
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Fig.3 static analysis of node i
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Tab.1 current profile data
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1.8 09 045 03 0225 0.15 0.09
24 12 06 04 03 02 0.12
5 3 15 075 05 0375 025 0.15

PiEAHR AN 5 B, B iR A1
S RGP S SRS Ty A ST R TR
o W BT R G A R A A R E A
TR KBRS LK AR 5K T SRS
A SRRk S, TR A A SRR
PETT A5 A SEBRALE 5 W7 5 il 2 75 2

A W NN = | O

S o o O




1M

0 A B R TATE AR R GE 8 )2 R S ST 21

Ji&, a5 BRI IEA T R AL E R IR A
TR . A RRIAIR, S50 BT fa i 0
LA

B0 |- of -

-150

4 1~5 m/s IES M Lk
Fig.4 current profile of 1-5 m/s

e R ) \\‘
i\rﬂT&u//
HIGEANT S5
TS

D B

< >
~.Bmax>Gmax_~
\\\ ~
N P
N

VSR AT 5 R

B 5k70. AR 4E

ARG S ACY BIET 2% ‘

R AR

~

Ly @wm )
o J

Es5 ETEREER

Fig.5

LLE 6 Fron YT R R G0 0], R B R bR

TET I T ST T . ZIR R G FE A

16 IFBR CEE A R EE DL ST, AR T BT

KA TRV S5 AR AR A B 2% P, 37 Kk L ) Sl AN 1A

IR L o — .

— RSN A SR BE, AR B R AR P Oy — A

T, JFRCE T AR B R R B R —2F

fAIfb )5 B S EN SR 2 iR . R SANER

A, TRER PP BR DL R A [R]85 A9 7K 3 1 22 BOUA

M, A SO 45 SRR 22 % RK
Dewey[g]ﬂgiﬁg/ﬁﬁjﬁ N FHTEAR S BAR P

simulation flowchart
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Fig.6  submersible buoy system and simplified model
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Tab.2 the physical parameters of nodes
R ZH
KEE ik M B WA -
fm  BEE/Pa WM kg N
/m?
FEK 675 2.00E+11 1.00E-04 2000 37000 0.57
HE%E 11 13.5 2.00E+11 1.00E-04 135 174.6 027
Hi%E 12 675 2.00E+11 1.00E-04 135 174.6 027
H¥ 675 2.00E+11 1.00E-04 1 1 0.01
HE%E 21 135 2.00E+11 1.00E-04 135 174.6 027
Hi%E 22 675 2.00E+11 1.00E-04 135 174.6 027
H 675 2.00E+11 1.00E-04 1 13 001
HigE 31 6.75 2.00E+11 1.00E-04 135 1746 027
BBt 32 13.5 2.00E+11 1.00E-04 135 174.6 0.27
EAHT 0 0.00E+00 0.00E+00 15000 13000 0.4
xR3 REYESH
Tab.3  the physical parameters of the system
2R R WEkg-m’ K /m
ZH 0.5 1 030 100
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1.89 m, RS2 5 m/s BF, 1585 1 KRB 2
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Fig.7 attitudes of the system at 1~5 m/s
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Fig.8 inter—node tension curve
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Fig.9 seafloor friction curve of the anchor
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Research on the Dynamic Modeling and Attitude Analysis of the Single—Point
Submersible Buoy System

QI Zhan—feng, QIN Yu—feng, SHI Jian, JIA Li-shuang
National Ocean Technology Center, Tianjin 300112, China

Abstract; By analyzing the dynamics of single—point submersible buoy system, the dynamic model of the system
was established by the lumped mass method, and the Matlab simulation program was programmed. By numerical
simulation the attitude of submersible buoy system under different sea current conditions was obtained. By
analyzing the distribution of the currents in the vertical direction, a current profile of 1-5 m/s was design in this
paper. Using the lumped—mass method, the components of submersible buoy system were simplified to nodes. The
physical parameters of the nodes and current parameter ware brought into the simulation program, and the
attitude, the tension between the node, and the seafloor friction data were obtained. The simulation results that
the attitude, the tension and the friction were proportional to the current velocity are in accordance with the
actual situation. The modeling method and simulation program designed in this paper can provide engineering
reference for the overall design, attitude estimation and mooring configuration of submersible buoy systems.

Key words: submersible buoy system, lumped—mass method, dynamic modeling, attitude analysis.
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