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Development of a method to estimate the running performance of the crawler driven RO
V on the actual sea bottom
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The present study develops a method to estimate the moving capability of the crawl
er driven ROV on the actual sea bottom for the efficient ROV design. A simple method to estimate the movin
g capability of the crawler ROV was developed by the authors, however the exact estimation on the actual s
ea bottom was needed. The present study conducted CFD analysis around a ROV model which reproduce the deta
il of ROV geometry and evaluated the hydrodynamic forces acting on the ROV. The method to estimate the bum
p-up capability of the crawler ROV was newly developed by focusing on the attitude of reaction acting on t
he rear crawler. The elastic cable tension force acting on the ROV considering the interruption from the s
ea bottom was evaluated by a new numerical procedure. Integrating those schemes, a new methods to estimate

the moving capability of the crawler driven ROV was developed and it was validated with the model experim
ents. The estimations agreed well with model experiments.
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Fig. 1 Definition of coordinate system and
the forces acting on ROV in steady motion.
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Fig. 4 The schematic view of the
mechanical model of the cable tension.
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Fig. 3 The static model of ROV on the bump.

ROV _ 0.6 )
Fig.2 M, =12
5) El Fx,
Fz; (2 )
ROV
Fig. 3 Fx = Fy, O)
ROV N
Fig. Fz=F,+ > W Q)
3 j=i+1
Na ROV Fr=(Frx» Fr2)

N, ROV



S N
W; El ROV (%:.Z7)
ROV X:,Z7)
Fr=(Fre,Fro)
®), (M Fxi Fzi
()] EI=0(Mi=0)

T

0 =tan—l[F4-lF+y2W'] ®)

® (X:.Zr)
(X_T'Z_T):(ZNlli cost), ’_ZNlli Qn@ij ©)

- Fr=(Fr,Fr2)

®; ) ROV
®
(X720
X5, Z7) ROV
Fr=(Frx,Frz)
®, Fix
Fr, ®
(100 (v
o Fl Frz
)& oX ~
TS5k, +—L0F, =X - X 10
oF, X oF, Tz T AT (10)
oz, oz, =
ﬁSFTx +ﬁ5FTZ =Z,-7Z; (1)
El
(8) Mi
Mi (4) 4
ROV
(XT’ZT)
- Fr=(Fr, Frz)
El
El -
() ROV
ROV
ROV Ry L

1.2m/s
5%
Fig. 5 0.592 m/s
ROV
ROV
10
0.592m/s 60kg 30kg
Fig.6
« D «C
ROV

Fig. 5 The comparison of C;, distribution on

the body surface of small-sized
ROV.(U=0.592m/s, Left: in water channel,
Right: on water bottom)
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Fig. 6 The estimation of normal running
condition of small-sized ROV. (W=60kg,
B=30kg, U=0.592m/s)

@
ROV

Fig.2



ROV 1.30[kgf]
18.5[mm] 6[cm]
Fig. 7

Ex.3 Ex.1 Ex.5

ROV Xa
N,

Succeed

Fail

0.6

0.4

o 222000be
0. .

2 %“l"' Tt e o :

£0.2 242%,

zZ 0. ; ok,

A

A

A

’4»': \ £
01 205, ‘N.ft o Ex.1 Fail
%g s Ex2 Fai

= Ex.3 Succeed
v Ex.4 Succeed
¢ Ex.5 Succeed

-0'10 005 01 015 02 025 03 035 04

> of

0 —

Fig. 7 The estimations of N, variation on
buoyancy center location.
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Fig. 8 The estimations of N, variation on
flipper angle.

Table 1
Fig.7 Ex.2 Fig.8 Ver.1

Tablel The comparisons between the
estimations and experiments.

Estimation Experiment Estimation  Experiment
Ex.1 Fail Fail Ver.0 Fail Fail
Ex.2 Fail Succeed Verl Fail Succeed

Ex.3  Succeed Succeed Ver.2  Succeed Succeed

Ex.4  Succeed Succeed
Ex.5  Succeed Succeed
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Fig. 9 Comparison of maximum horizontal
traveling distance from the mooring point.
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Fig. 10 Comparison of maximum horizontal
traveling distance from the mooring point.
(In case that the cable touches the sea
bottom)
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