ok E1EH 1969 5 5

B HkE—R It V-Z E@RMEmEC H#EEmEaEt] BRSO
g % &

A Study on Resistance Performance of the Straight-Framed

V-Bottom Hull Forms with High Displacement-Length Ratio

by
Kyu Jong Cho*

ABSTRACT

From viewpoints of over-all ship economy the straigth framed V-bottom hull forms with chines
are considered to be attractive even for usual commercial vessels, because increments of resistance
over that of round hull forms, if any, can be well compensated with redution in construction
cost. [1J%*

To investigate the influences of both prismatic coefficient and chine elevation on resistance
performance, three models of straight-framed V-bottom hull forms which are similar to Prof. C.
Ridgely-Nevitt’s W-18, W-8, and W-20(2), (3] in size and hull form coefficients were tested at
the SNU Ship Model Towing Tank for resitance measurements. They are of Cp=0.60, 0.65 and
0.70 and of 4/(0.01L)3=300.

Influence of variation of chine elevation on resistance performance were observed with the test
results obtained at normal condition, and at the trimed by the stern by 29 and 4% of Luvp
at normal condition under same displacement.

The hull form characteristics are shown in Table 1, and in Fig. 1, 2, 3, 4 and 5. The test results
are shown in Fig 8, 9 and 10 in the form of Cr vs. V/ L curves taking Cp as a parameter
for normal condition, trim by the stern in 29 and 4% Lsp, at normal condition, respectively. Cr
vs. V/ 4 L curves taking trim condition as a parameter are also shown in Fig 11, 12 and 13 for
Cp=0.60, 0.65 and 0.70. respectively. The best and the worst trim condition at given V/ VL in
viewpoint of Cr are plotted for each Cp-value as shown in Fig 14, 15 and 16.

From the above results the following conclusions are derived:

(1) In general, the resistance performance of the straight-framed V-bottom hull forms are not
inferior to those of round hull forms. At a certain range of V/+/ L the former gives less resistance
than the latter.

(2) Regarding influences of Cp on Cr, it is observed that, at V/ VL less than about
0.925, the greater Cp-value gives the more increment of Cr, and that, at V/ L greater than

about 0,925 the smaller Cp-value gives the more increment of Cr. It is also noteworthy that the
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model of Cp=0.70 has remarkable hump on Cr vs. V// L curve between V/ 'L =0.80 and 0,90.

(8) For higher speed within the test range, the chine elevation having the steeper slope around
bow and the easier slope around amidship and stern, refered to waterline, give the better results in
resitance performance.

(4) Assuming the chine elevations adopted for the tested models were not of the best, we would
expect further improvement of resitance performance for such form. Hence, a systematic study on
chine elevation is very disirable to prepare design data of general purpose for the such hull
forms.
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Fig. 1. Body Plan and Profiles of Bow and Stem (SV-18)
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Table 1. Particulars of Hull Forms.

Model SV-18 SV-20 SV(T)-1
Length bp, ft 100.00 100.00 100.00
Length lwl, ft 103.12 103.12 103.12
Beam, ft 23.02 (at lwl) 21.31 (at lwl) 29.00
Draft, amidships, ft 10.00 9.24 9.60
Drag, based on Lbp, ft 3.00 3.00 3.00
Displ. tons sw 300 300 300
Wetted surface, sq ft 2723 2691 2764
Block coeff. 0.456 0.533 0. 497
Prism. coefi. 0.600 0.700 0.630
Max. sect. coeff. 0.764 0.761 0.765
Waterplane coeff. 0.729 0.826 0.780
Vert, Prism. coeff. 0.619 0. 640 0.637
Lp/beam 4.344 4.692 4.575
Lyp/draft, amidships 10. 000 10.822 10. 417
Beam/draft, amidships 2.300 2.305 2.292
LCB/Lsp aft F.P. 0.520 0.510 0.523
£/00.01L)® 300 300 300
T/(0.1L)° 10.5 10.5 10.5
S/VVL 2,714 2.653 2.697
Lent. angle, deg. 15.5 33 22
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Fig. 2. Body Plan and Profiles of Bow and Stem (SV-20)
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Fig. 3. Body Plan and Profiles of Bow and Stem (SV(T)-1)
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Fig. 7. Resistance Comparisons
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Fig. 10. Effect of Prismatic Coeff. on

Residuary Resistance (C-2)
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Fig. 11. Effect of Chine Elevation
on Residuary Resistance(SV-18)
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Fig. 13. Effect of Chine Elevation on Residuary Resistance(SV-20)
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