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Self-propulsion Test on a Submarged Body of
Revolution with Full Stern

By
Nobuo Sucarl and Hiroyuki ApacHr

Abstract

The problem of the hull-propeller interaction is of practical importance. Therefore, many
efforts have been done with the purpose of getting knowledge of the functional dependance of
the thrust force on the resistance of self-propelled ship.

This paper deals with the experimental results of a submerged body of revolution under the
action of propeller just behind the body. The purpose of the experiments lies in getting the basic
experimental data, making an effort to find undiscovered facts and estimating the self-propulsion
performance of the actual ship of usual form.

The experiments are consisted of following items;

1) resistance tests

2) wake measurement on propeller disk

3) self-propulsion test: propeller is drived behind body

4) pressure measurement on hull surface.

It can be said from the result of experiment that the submerged body of revolution could be

replaced by a ship with full stern. And some questions for the procedure of self-propulsion test

are raised.
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Fig. 2.2 Wake pattern of submarged body of
revolution
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Table 4.1 Paticulars of model

Length 3.200m
Max. Diameter 0.400m
Cp 0.741
Cp (Half body of Aft) 0.936

Type body of revolution

Material wood
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Table 4.2 Paticulars of model propellers

M. P. No. 1374 1134 0110
Diameter (m) | 0.1854 | 0.2500 | 0.3008
Boss ratio 0.180 | 0.180 | 0.1606
Pitch ratio (constant) | 0.740 | 0.600 | 0.6155
Exp. are ratio 0.650 | 0.650 | 0.605
Number of blades 5 5 5
Type of blade section AU AU AU
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RESISTANCE ~ TEST
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Fig. 4.4 (a) Resistance test results (Cr curve)
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Fig. 4.4 (b) Resistance test results (Lift and
pitching moment curves)
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Fig. 5.3 (b) Circumferential distribution of
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Fig. 5.5(a) Longitudinal distribution of pressure
around stern (V=1.5m/s)
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Fig. 5.5(b) Longitudinal distribution of pressure
around stern (V=1.5m/s)
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Fig. 5.5 (¢) Longitudinal distribution of pressure
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Fig. 5.6 (a) Effect of propeller suction on
pressure coefficient (V=1.5m/s)
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Fig. 5.6 (b) Effect of propeller suction on
pressure coefficient (V=2.0 m/s)
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