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Fig.1 Coordinate system and force analysis
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FEIFRBAKET BHAK ARBTG5 B E T a3, REBR—1 8
He R B BE (R SCRE Y 0. 15 m/s), LA EoAB B B Be— s i T K I XK MR E W
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RAEESE, MORHENREREEABRANERESNEREDSBHEANI KT, HRE
B HEAK AR AR B IE K R B MR E 3, HEAREER 0 m/s, MBS B = R EER
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AV = % DZuti[Doul 7Dmd1 * (

M = G P\ — (Fi+ Fo, + Fo) (12)
.
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MATLAB/Simulink fif 5, $UHRK % 3 f TH T & BAXWMBEE HRERMNBEFES
B IFX AR E AR &L e AT A IRE R 3 R LR 1 s
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Table 1 Settings of 3 working conditions
FIB 3 YrBL b A B BT IR IR Voi/mL 38 3l i B P Sk B2 B I R B Voi/mL
BrB—/Voo BBZ/Ve BEBE=/Ve BB /Vo, BBE/ Ve BEBAN/Ves BBL/Vo

THREE

e & E A
dp=45 cm
e & E A
dp=>50 cm
e & E A
dp=>55 cm

1334 708 708 1118 1118 1334 1334

1377 665 665 1118 1118 1377 1377

1424 618 618 1118 1118 1424 1424

3.1 TELESW

HKEETWEHEESHENSR:E DI REE MK E IR T2 e RE S -1
REFHFRERE G R T BRI
3.1.1 Jmik FHRIRSHN

LT AKTRE T BHEEMMBEN A2t mE 2 fE 3 iR, A RE
EE B A KT D 9 BN 8 B BT 75 i R) DA ST Wl R Y L BE 4 A

ME 2 FE 3 ATLIE - REROLT 2B M KE F#EE 500 m frf& A E , K2 &
BRI RIEE WM, 23\ 2 840 s HHNF] 2 900 s F1 2 955 s, Al b (9 - 38~ ¥ 2 FE 47
AIM0.176 m/s TR 0.172 m/s f1 0. 169 m/s; L TR B FEELH THNHri 5 —
W B Ay R R R I B R W B B TR Y BOPI L S K 3R P YR 43 B AR R VR AR AR
PLBY B A% B SR R N B2 38, (5115 3 B BT 32 87 D0 /N X W Be RS2 e ) 3 A T 4L AH
2 H 30 s, BEM 0 m/s B MENL 0.15 m/s, X —Br Bt Bp R s B — 3t 72 58 I B
R ER NG IR TR B, X B EAT R ERG R, A A ERENT
B KEHBEHTIE K E S HEK ARG S W, G S B, X — B BB A B B —
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Fig. 2 Changes of displacement with time during movement stage 1 and 2
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Fig.3 Changes of speed with time during movement stage 1 and 2
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Fig. 4 Changes of speed with time during movement stage 3
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Fig.5 Changes of displacement with time during movement stage 3
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Fig. 6 Changes of speed with time during movement stage 5
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Fig. 7 Changes of displacement with time during movement stage 5
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Changes of displacement with time during movement stage 6
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Fig. 9 Changes of speed with time during movement stage 6
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3.2.2

K EFREIRFAEKGIESN

F LT BN f 2k mE 10 iR, WEFATLIRH EEE 3 MAFH
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Fig. 10 Changes of displacement with time during movement stage 7
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DACB MO KT W% B 1 F 8 2308 B LB d A i AR 4
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Hydrodynamic Characteristics of Underwater Monitoring
Devices Driven by Ocean Thermal Energy

LIANG Ze-de"'* , WANG Shu-jie’, WANG Qing-yong'
(1. College of Architecture Engineering » Qingdao Agriculture University, Qingdao 266109, China;
2. College of Engineering » Ocean University of China, Qingdao 266100, China)

Abstract: The underwater monitoring devices moving vertically and driven by ocean
thermal energy are taken as the research object and numerical solution has been done for
basic motion equations at different movement stages through MATLAB/Simulink simu-
lation. The results show that under the given conditions it takes about 2 900 s for the
underwater monitoring devices submerging from the surface down to 500 m deep, and it
takes about 2 890 s for the underwater monitoring devices rising from the 500 m deep
upward to the surface. The time for the underwater monitoring devices moving in water
increases slightly with the increase of the diameter of damping plate, which is beneficial
to the phase transition of phase-change material, particularly to the completing of solidi-
fication. With the enlargement of the damping plate diameter, however, the power con-
sumption of buoyancy system increases. Through a comprehensive comparison, 50 cm is
considered to be suitable for the damping plate diameter.

Key words: underwater monitoring device; ocean thermal energy; hydrodynamic analy-

sis; profile detections numerical calculation



