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Experimental Study by Towing Tank Tests on Propulsive Performances of

Rowing of “Ro” (Oriental Sweep)

Mitsuhisa Ikehata, Member

Zensuke Takusagawa

Summary

In order to investigate the propulsive performances of “Ro” that is oriental sweep used to propel a
Japanese traditional wooden ship, the authors analyze geometrically the motion of “Ro” when rowing
it first of all and make clear the principle of propulsion by “Ro” in the present paper. According to the
results of such analysis of the motion of “Ro”, manufacturing of the rowing machine of “Ro” is

discussed.

The open tests have been carried out by rowing the model “Ro” of 1/3 scale installed on the realized
rowing machine. Furthermore the self-propulsion tests of a 4 metres long model ship propelled by “Ro”
operated by the rowing machine set-up in the model ship have been performed in the towing tank. As
the results of such experiments the hydrodynamic characteristics of “Ro” have been made clear
experimentally for the first time. For example, the efficiency of “Ro” is possible to be more than 0.70
in a good case but less than 0.40 in a bad case. In the worst case any thrust cannot be gained.
Accordingly the propulsive performances of “Ro” strongly depends on the skill of a rower.
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Fig.2 Dimensions of 1/3 scale model of “Ro”
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Fig.5 Rowing machine of “Ro”

Fig.7 Motor part of rowing machine
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Fig.6 “Ro” and rowing machine in open test

Fig.8 Set-up of model ship self-propelled by “Ro” and
rowing machine
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Fig.9 Time history during one period of 3 components
of hydrodynamic force of “Ro” in open test
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Fig. 10 Open characteristics diagram and 3 component
forces of “Ro”
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BAAE 450 AKEIDAE 35 Table1l Principal particulars of model ship used for
HER (¢ self-propulsion test
10r o0 £-0389 Hz
08} - £20.290 Hz Lep (M) 4.0000
B o-o £=0.237 Hz
Lue (M) 4.115%
B (M) 0.6657
D (M) 0.3500
A " ] ¢ ) 0.2680
08 1.0
‘. J v (M%) 0.5566
B (1)
1.0y oo £0389 Hz S (%) {.1225
08} a-a £20.290 Hz cb 0.7798
P o0 £20.237 Hz
06} i ¢ ,, cp 0.7943
047 u Cn 0.9818
02t Cw 0.8973
- ; N - - . Lep/B 6.008
0 02 0.4 06 \ 08 10
\ \ J B/d 2.484
Fig. 13 Effect of frequency of oscillation on thrust
coefficient and efficiency of “Ro” in case of
piercing angle 45 degrees
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Fig. 14 Body plan of model ship used for self-
propulsion test
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Fig. 15 Time history during one period of 3 compo-
nents of hydrodynamic force of “Ro” in self-
propulsion test
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Fig. 17 Thrust coefficient of “Ro” in self-propulsion
test
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Fig. 16 Advance coefficient of “Ro” in self-propulsion
test
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Fig. 18 Efficiency of “Ro” in self-propulsion test
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Fig. 19 Comparison of efficiency between “Ro” and
screw propeller in self-propulsion test
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Fig. 20 Predicted speed of ship and thrust of “Ro” for
assumed full-sized ship (Ly»=12 m)
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