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A note on “An Experimental Study on

the Propulsive Characteristics of Sculls”
by Takeo Sakurai
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Abstract

H. Kim, BK. Lee and C.K. Rheem have been experimentally studied to clarified the mechanism of thrust force
generated by sculling motion for the propulsion of Korean small boats. The experimental investigations have been
conducted under the bollard condition by installing a scull at the end of a trimming tank of towing tank. The
sculling motion produced by the skilful fisherman and the resultant generated forces have been measured in respect
to the Cartesian coordinate fitted to the pivot point of the scull. (“An Experimental Study on the Propulsive Characteristics
of Sculls”: J, of the Soc. of Naval Arch. of Korea, Vol. 26, No. 3, 1989, pp.13-24)

Through these experiments the trajectory of the blade tip and the angular displacement of the blade section
have been measured as shown in Fig. 1 and 2 of this paper. And at the same time the resultant hydrodynamic
force components are expressed in Fig. 3 and 4. These three dimensional data of sculling motion and generated
real time force components are the unique experimental information which could clarify the thrust force generating
mechanism of sculling motion.

The experimental results have been reanalyzed by focusing the relation between instantaneous attack angle of
blade section and the resultants real time force components. Through these investigation it is found out that the
conventional imagination that the scull motion should be effective in generating lift force must be reconsidered
because the attack angle of scull blade are too great to free from stall phenomena during the sculling operation.
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a) Projection on x — y plane
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b) Projection on y -~ z plane

Fig.1 Trajectories of blade tip (Z&& S| Fig. 8)
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b) Projection on y -. z plane

Fig. 2 Trajectories of scull blade (Z&& 52| Fig. 18)
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Fig. 3 Force components obtained by drodynamic Fig. 4 Force components obtained by drodynamic
action of scull blade(Z&#& S9| Fig. 20) action of scull blade (L&A S2| Fig. 14)
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