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Abstract : Recently, a vessel's maneuvering performance is considered to be an important subject to secure safety at short sea shipping. Especially the
high turning performance, which is required to avoid the marine pollution by the ships that was grounded, becomes more severe. In this paper, we discuss
the effect of increasing rudder force on turning performance of short sea shipping ship by free running test in towing tank. First of all, we make the 47K
PC model ship and high-lift rudder using Coanda effect. And we make the free running test system for the turning test in towing tank. And also we
perform the turing test of 47K PC model in several changes of Coanda jet momentum and evaluate the turing performance such as advance and tactical

diameter. Finally, we confirm that the increasing of rudder force is very effective to improvement of turning performance of short sea shipping ship.
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Table 1. Principal dimension of 47 K PC

DESIGNATION SYMBOL SHIP MODEL
SCALE RATIO SCALE 1/85
LENGTH ON WATER LINE  LWL(m) 177.900 2.093

BREADTH, MOULDED B(m) 32.200 0.379
DRAFT, MOULDED MEAN  TMEAN(m) 11.000 0.129
WETTED SURFACE AREA S(m2) 8035.4 1112
DISPLACEMENT VOLUME  DISV(m3) 48680 0.079
LCB FROM MIDSHIP, F+ LCB(m) 3.560 0.042

BLOCK COEFFICIENT CB 0.790
PRISMATIC COEFFICIENT CP 0.794

MIDSHIP SECTION
COEFFICIENT M 0.995

97.6 mm

Fig. 2. Rudder model of 47K PC.
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Fig. 3. Coanda effect high lift rudder.

Fig. 4. Coanda effect high lift rudder with 47K PC model
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Table 2. System configuration of free running test

Equipment Purpose Feature

Activate

motor, Autonics A1K-S543(W)
propeller and Autonics A15K-S545(W)

rudder

Step
motor

Control
propeller and
rudder

Autonics
A15K-MD5-HD14

Step
drive

Output pulse
signal for
control of

propeller and

rudder

Drive
system

Step

Autonics PMC-2HS-USB
controller

Control
starting time
of Coanda
Jet

Control of
Coanda Jet
flow

Timer Autonics AT8N

Flowmeter Dywer RMA-2

24V30AH Li-Polimer
12V7AH lead-acid
battery

Electric
power
supply

Control of
motor
system on
model ship

Power

supply
system

Battery

Note PC on the model
ship and outside PC

2 Personal
computer

Control
system

Communi-cat
ion between
Note PC on
the model
ship and
outside PC

Wireless
communi-
cation
system

' \Ccmmunicaticn

Step : Step

Battery Cummllsr Step Driver Motor(Propeller)
Host PC Eoand
(Notebook) Step Motor P“” 3

Control s

Wireless Program
Modem Battery

- Step Shen B Step

attery Congroller ] Motor(Rudder)

Fig. 7. Block diagram of free running test system.
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Table 3. Experiment condition

Speed Rudder angle(deg.) G
0.0, 0.1, 0.15,
0.279 m/s 10, 20, 25
0.2, 0.3, 0.4
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Fig. 8. Experiment result of turning test (Rudder angle 10

degree).
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Table 4. Non-dimension Advance value (Advance/Lpp)

Rudder angle(degree)

G
10 20 25
0 4.06 3.11 2.58
0.10 3.30 2.63 2.34
0.15 3.21 2.61 2.24
0.20 3.20 2.58 2.20
0.30 3.01 2.48 2.11
0.40 2.76 2.44 2.08
35
Fig. 10. Experiment result of turning test (Rudder angle 25 30: i / /
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Table 5. Non-dimension Tactical diameter(Tactical diameter/Lpp)

Rudder angle(degree)

C.
! 10 20 25
0 7.41 3.58 2.82
0.10 6.45 3.28 2.63
0.15 5.88 3.12 2.53
0.20 5.64 2.96 248
0.30 5.35 2.87 2.44
0.40 5.26 2.86 242
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Fig. 12. Decrement of tactical diameter in each
C; and rudder angle.
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