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Summary
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Stopping characteristics of a ship due to the reverse rotation of its propellers in a shallow water area
are investigated. Extensive captive model tests are carried out in order to identify the characteristics
of the hydrodynamic forces acting on the ship in its stopping manoeuvres. Experiments on the stopping
manoeuvres using a free running ship model are also conducted. The time history of the behaviours of
the ship as well as the macroscopic stopping characteristics such as the distance & the time consumed
for the stopping are examined through the comparison with the corresponding data obtained in deep
water. Finally numerical simulations of the stopping manoeuvres are carried out while using the
experimentally determined hydrodynamic forces to see how accurate the prediction can be achieved.
The possible causes for the discrepancies (although it is not very large) between the numerical
simulation results and the experimental results are discussed.
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Tablel Principal particulars of PCC ship model
Length between perpendiculars (L)  3.0000 m
Moulded breadth (B) 0.5367 m
Moulded draft (d) 0.1500 m
Displacement 132.94 kgf
Block coefficient (C,) 0.550
Propeller diameter (D) 0.1067 m
Propeller pitch (P) 0.928 m

Number of blades 5

Direction of rotation right
in forward motion
Mass moment of inertia (/) 7.625 kgfem-sec?
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Table 2 Conditions of the free running mode] tests
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Fig.2 Results of the free running model tests Fig.3 Results of the free running model tests
(Us=0.797 m/sec, no=—"7.10 rps, in deep water) (Us=0.797 m/sec, no=—4.26 rps, in deep water)

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

A BT 5RO 705 HESIEEEEIC DV T 121
60 60
U =0.797m/sec Stopping Time(sec) Ug=0.797m/sec Stopping Time(sec)
50 °_ s0 } e x W——-————
no—~9 .94rps n°=-7 .10rps X
0 H/d=1.3 4o b B/d=1.3
ok 0,0 g
30 S e 30
20 20
10 10
0 )
-3 -2 -1 0 1 2 3 -3 -2 ~1 0 1 2 3
ro(deg/sec) ro(deg/sec)
90 90 ®
i o
U =0.797m/sec SCOpplngoAngle(deg) Uo=0.797m/sec Stopping L X 8 &
o Angle(de X
= & 0 n =-7.10rps
60 n =-~9.94rps > 60 | ” ' x
H/d=1.3 ."Q" % H/d=1.3 é 9 o
. 00O )
& ok W J X
30 ;;é—‘——i—%ivm 30 <
P (o] OF ° )
0 L B 0 ’ 3
~30 -30
-50 =50
-3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3
r _(deg/sec) r_(deg/sec)
o o
25 25
U°=0.797m/sec Track Reach(m) Uo=0.797m/sec <L Track Reach(m)
20 n°=v9.94rps 20 n0=-7.10rps F "YJ. x| @ %
H/d=1.3 s H/d=1.3 X '
15 —O0H—0-05upy
i x %X Q;‘:x %8
® %o
10 10
t _(sec) . t_(sec)
e 5 ®5
5 x 10 5 < 10
O 15 0 15
0 0 s
-3 ~2 -1 0 1 2 3 -3 -2 -1 0 1 2 3
ro(deg/sec) ro(deg/sec)
25 25
UO=O.797m/sec Head Reach(m) U°=0.797m/sec Head Reach(m)
20 | no=_.9.94rps 20 F n0=—7.10rps ——_OGJ xx
H/d=1.3 H/d=1.3 o;". RS,
15 [e) [e) 15 w
x xX ‘35
I
10 10
5 5
0 0
-3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3
ro(deg/sec) ro(deg/sec)
10 10
_ Lateral Deviation(m)
8 F U°'0.797m/sec Lateral Deviation(m) 8 UO'U'797“‘/596 8 ‘
6 no=~9.94rps 6 } no=—7‘10rps o._)( 7 4
H/d=1.3
4 xx‘g 4 X U
2 ‘ ﬂ% B 2 X
(]
° A ° $
* -2 4 -2 o
op ©
4 4
-6 -6 o‘?ko
~8 -8
-3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3
ro(deg/sec) ro(deg/seC)
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Fig. 8 Stopping manoeuvre in deep water
(Us=0.797 m/sec, no=—T7101ps, {-=10sec, 5=
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Fig.9 Stopping manoeuvre in shallow water
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Fig.11 Stopping manoeuvre in shallow water
(Us=0.797 m/sec, no=—"7110rps, t-=10sec, &
=—5°)
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Fig. 13 Curve fitting of the hydrodynamic forces and
moment in deep water
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moment in shallow water
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