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On the Separation of Resistance Components of Surface-piercing

Strut at Large Froude Numbers

By

Haruya TAKESHI and Hiroyuki ADACHI

Abstract

A study of resistance components, especially concerning the problem of wavemaking
resistances was performed on a surface-piercing strut having lenticular section (length/
breadth=6. 67, draft/breadth=10.0). The resistance components were separately deter-
mined for the following two cases. These are;
for the near field of the strut,

1. Total resistance by three components dynamometer,

2. Pressure resistance by pressure measurements on the surface,

3. Frictional resistance calculated by the theory of two-dimensional boundary layer,

4. Wavemaking resistance calculated by the Guilloton’s method,
and for the far field of the strut,

1. Resistance component obtained by the wake survey,

2. Wave pattern resistance by the wave analysis,

3. Wavemaking resistance calculated by the Michell’s theory.

It is said that the experimentally determined wavemaking resistance of a thin ship at
high speed usually coincides with the results of the calculation by Michell’s thin-ship
theory. However, because of the breakdown of waves behind the strut which has been
observed in our experiments, remarkable discrepancy was found out between the result of
wave analysis and the calculation by the Michell’s theory. Then, it seemed to be neces-
sary to study the resistance components at the near field of the strut and to adapt a
higher order solution than that of Michell’s theory. For this purpose, the Guilloton’s
method was introduced. That is dealing with the wave making phenomena near the body
and is a kind of higher order theory.

The caluculated wavemaking resistance and the pressure distribution on the strut by
the Guilloton’s procedure proposed by G.E. Gadd? lead to following conclusions;

1) the calculated pressure distributions show fair agreement with measured ones,

2) the wavemaking resistance values both by the Michell’s and the Guilloton’s methods

have comparable order, and the agreement between the theories and the experiments

is considered to be satisfactory.
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Table 1 Pricipal Particulars of Strut

M.S. No. 0303
Length over all L 0.80 m
Breadth at Midship B 0.12 m
Depth D 1.60 m
Design Draft dp 1.20 m
Displacement Volume pp 0. 0643 n?
Wetted Surface Area Sp 1.93 nof
L/B 6. 67
Bldp 0.10
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Table 2 Test Conditions

Draft Speed V‘;?,;i;rge;rép_
- d~0. 4m Remarks
d[m] Fu=V/ VI3 A
1.175~1.188 0.08~1.25 12.1 .
Resistance Test Without Stimulator
1.042, 0.95, 0.82| 0.1 ~1.0 11.9
Wave Profile Measurement 1.175~1.188 0.2~1.25 12.1
by Picture 1.042, 0.95, 0.82] 0.2~1.0 11.9
by Marking 120 ~1.208 | 0.3, 0.5, 0.8 slL=0.06%5
1.175~1.188 0.1~1.25 12.1 2Y/L=—5.0, —6.0
Measurement of Waves |y 449 .05, 0.82| 0.6, 0.8, 1.0 1.9 WL==50
behind Strut 1.216~1.22 | 0.5, 0.7, 0.8 24.7 from Strut Center
Line
Wake Survey
by Pitot Tube 1196~1.215 | & 045 05| 19.0~2u5 | 2x/2-3.0
by Comb of Pitot Tabe 1.186~1.20 0.5, 0.7 22.0~22.5 | 2X/L=17.0
by Rotor 1.20 ~1.215 0.5, 0.7 e T enip
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Fig. A2 2-D Boundary Layer Parameters along Streamline
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M.S.NO.0303 LIFT COEFFICIENT
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Fig. A3 Lift Coefficients of M.S. No. 0303
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