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Calculation of Propulsive Performances of Rowing of “Ro” (Oriental Sweep) by Blade Element Theory

by Mitsuhisa Ikehata, Member

Summary

In the previous paper? the author and a co-author analyzed the principal mechanism of propulsion
of a ship by “Ro” so as to make an automatic rowing machine of a 1/3 scale model of “Ro”, and carried
out open tests and self-propulsion tests of “Ro” rowed by the automatic rowing machine in the towing
tank of Yokohama National University. The results of such experiments made clear the hydrodynamic
characteristics of “Ro”, such as possibility of high efficiency more than 70% by skillful rowing.

In the present paper, the hydrodynamic characteristics of some sections of “Ro” measured in the wind
tunnel are reported in C. and Cp diagrams in the first stage and the numerical results calculated by the
blade element theory of “Ro”, which has been developed originally by the author, using the characteris-
tic diagrams of sections obtained by the wind tunnel experiments are reported in the second stage.
Conclusively such calculated results are compared with the experimental results measured by the above
-mentioned automatic rowing machine of “Ro”. Calculations are showing good tendency matching
with experiments, but the quantitative agreement between the two is not necessarily good.
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Fig.1 1/3 scale model of “Ro” (unit: mm)

a

S 353.2 JR— Co Cu.L
10
I @ CL(Ra=8.05%104)
MODEL A [ ® Co(Rn=8.05x10%)
© ] O———0 Cr(Ra=9.82x104)
&  (tip) L —— © Cp(Ra=9.82%104)
08 0———0 CL(Ra=13.09%104)
1 @ @ Cp(Ra=13.09%104)
— 3.0 —_
» MODEL B
~ (20 cm from tip)
— 349.9 —
L MODELC
T (37 cm from tip)
: 94.5 — 351.7 —
L MODEL D
2 (60 cm from tip) section of model
l -04
unit : mm Fig.3 Wing section characteristics of Model A

Fig.2 Four 2D section models
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Fig.5 Wing section characteristics of Model C
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Fig.6 Wing section characteristics of Model D
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Fig.9 Side view of lift and drag for blade element
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Fig. 10 Comparison between calculated and measured
results of open water characteristics of “Ro”
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Fig.11 Comparison between calculated and measured
results of open water characteristics of “Ro”

entrance angle(f.) 45° water cutting angle(8) 35° frequency (. 237Hz
L0

(geometrical attack angle)

0.0 05 10

e O =thrust coeff.
05 —— Cg =turning moment coeff.

—_—0 =eﬁiciency
-10

calculation
10
05 o ...........
J

10

'CT =thrust coeff.
Cq =turning moment coeff.
1 =efficiency

-10
measurement

Fig.12 Comparison between calculated and measured

results of open water characteristics of “Ro”
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Fig. 13 Plan of trajectory of tip of “Roshita”
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