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A Research on the Added Resistance Due to Wave Reflection

Y.J. Kwon*

Abstract

An approximate method for calculating added resistance due to regular wave reflection has been
established. In order to confirm the applicability of this method, an experimental work was carried
out using a Series 60 model with oscillations in the 6-degrees of freedom restricted. Particular
attention was paid to the case of the shorter wavelength range where the effect of wave reflection
is dominant compared to the effects of the ship’s motions (2/H=10.6-101.0, 2/L=0.23—1. 18,
F,=0.10—0.25). When comparing-the measured and the computed resistance due to wave reflection
in a head sea, good agreement is shown.

This paper is based on research done by the Author as a member of the Ship Performance Group
in the Department of Naval Architecture and Shipbuilding of the University of Newcastle-upon-Tyne
in England, under the supervision of Dr. R.L. Townsin.
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Fig. 1 Comparison of measured and computed added
resistance coefficients using available theories
in regular head waves (Cs=0.8, F,=0.15)
(From Nakamura et al. (1977), Strom-Tejsen
et al.(1973) and Shintani(1971))
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Table 1-a and b Comparison of the result of present
computer program and input offset for D.L.
W.L. (Series 60, C3=0.8) (Half-breadths of

water line given as fraction of max. beam)
Table 1-a Bow only (for head sea)

Station | Preen | A
F.P. 0. 000 —0.005 —
0.5 0.286 0.293 2.447
1.0 0.522 0.525 0.574
L5 0.700 0. 699 0. 142
2.0 0.830 0.825 0. 602
3.0 | 0. 964 0. 964 0. 000
1.0 0.999 1. 005 0. 500
5.0 1. 000 1.005 0. 500

* Mean absolute error neglecting end point=0. 680%
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Station b£2§’§& ;Ee;ffé ﬁ?ﬁ?l(“}e) = #Ah

20.0 0. 000 —0.057 —

19.5 0.353 0.328 7.082 3. MRS

19.0 0.503 0. 504 0. 198

18.5 0.617 0. 646 4.700 oA A Be WEFESO MUEHS I So
18.0 0.712 0. 758 6. 460 R4t sel Tiot e SR3sd BBRARE A
17.0 0.851 0.909 6.815 o 9E Aow AT oo & HHoIAL Btk
16.0 0.941 0.983 4. 463 . . ) ) -

15.0 0. 988 1.007 1.923 l ot i
14.0 1..000 1. 000 0.000 L o o !
13.0 1..000 0. 980 2.000 O ‘ O
12.0 1. 000 0.959 |  4.100

11.0 1.000 0.946 5. 400 S Pl 2 for some s cerat

10.0 1. 000 0.947 5. 300

9.0 1. 000 0.963 3.700

8.0 1.000 0..990 1. 000

7.0 1..000 1.024 2. 400

6.0 1. 000 1.053 5. 300

5.0 1. 000 1.063 6. 300

4.0 0. 999 1.037 3.803

3.0 0.964 0.952 1. 244

2.0 0.830 0.783 5.662

15 0.700 0. 657 6. 142

1.0 0.522 0. 499 4. 406

0.5 0.286 0. 304 6.293

F.P. 0.000 |  0.068 | -

* Mean absolute error neglecting end points=
4.304%
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0.88, 0.97, 1.08, 1.18
o F,=0.10, 0.15, 0.20, 0.25
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