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Some Characteristics of Straight-Framed V-Bottom Hull Forms.
By Keuck Chun Kim

Abstract

As a pre-study for researches on powering characteristics of straight-framed V-bottom
hull forms for usual commercial vessels, practicability of such a hull is investigated from
viewpoints of over-all ship economy.

For this purpose, a trawler hull of straight-elements with double chines, SV(T)-1, similar
to Prof. Nevitt’s W-8 in size and hull form coefficients was designed and tested at the
SNU Ship Model Towing Tank for resistance measurements. The result is given in Fig. 3
together with those of W-8 and other equivalent hulls of double curvature, such as FAO
135a- 173, Doust and Takagi. The curves of the latters are reproduction of Prof. Nevitt's
analysis, and given for comparision purposes. Within speed range of 9. 0~10.5 knots the resist-
ance coefficients of SV(T)-1 are 18~25 % higher than those of W-8, and 5~20 % and 12~
14 % higher than those of FAO 135 a-173 and Doust respectively.SV(T)-1, however, is slightly
superior in resistance characteristics than Takagi’s equivalent hull within the speed range.

On the other hand, an equation for reduction rates of hull construction cost required to
compensate for propulsion power increase in straight-elements hulls was derived from the
definition of the economic efficiency of commercial vessels. The solution of the equation is
given in Fig. 4 graphically, from which it is known that 10 ~ 20 % increase in propulsion
power can be compensated by 8 ~ 16 % reduction in hull construction cost.

Considering simplicity and less equipments required in construction of straight-elements
hulls, the author does argue for attainability of the above reduction rates in hull construction
cost. Consquently, it is concluded that there is clear feasibility to adopt straight-elements
hulls for usual commercial vessels of medium and small-size. And a further research will
be done to obtain reliable data for chine shapes having good flowliness with the flow
around ships depending on ships’ size and speed.
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Table 1 Summary of hull form particulars.
. Nevitt’s Parents.

Model No. VRS W-8 W-16 w-18 W-20
Length, BP. (ft) 100. 00 100.C0 100.00 100.00 | 100.00
Length, LWL. (ft) 103.12 103.12 103.12 103.12 | 103.12
Beam, molded. (ft) 22.00 22.08 24.04 23.02 21.31
Draft, amidship. (ft) 9.60 9.63 10.40 10.00 9.25
Displacement, sw. (tons) 300 300 300 300 300
Wetted surface (ft2) 2,764 2,715 2,804 2,743 2,734
Block coefficient 0.497 0.494 0.420 0.456 0.533

(0.482) (0.479)
Prismatic coef. 0.650 0. 650 0.554 0.597 0.700
(0.63) (0.63)
Max. section coef. 0.765 0.760 0.758 0.764 0.761
Waterplane coef. 0.78 0.779 0.687 0.731 ! 0.829
(0.757 (0.755) |
Vertical prismatic coef. 0.637 0.634 0.612 0.624 ] 0.642
Lbp/beam 4.545 4.529 4.159 4.344 | 4.692
Lbp/draft amidship 10. 417 10.38 9.62 10.60 ! 10.81
Beam/draft amidship 2.292 2.29 2.31 2.30 2.30
LCB/L aft FP 0.5239 0.5155 0. 5364 0. 5265 0.5089
Q. 5080)l (0. 4999
4/(0.01L)3 300 300 3680 300 300
(273.6) ‘ (273.6)
p/(0.1L3 10.5 i 10.5 10.5 10.5 10.5
(9.58) | (9.58)
S/V s 2.697 |  2.650 2.736 2.677 2. 668
1/2 entrance angle (degree) 22 22 8.5 16.1 30.6
te 0.70 0.90 0.26 0.53 1.60

Note : Form coefficients are based on draft to fairbody at amidship, and length between
perpendiculars for direct comparision with Prof. Nevitt's parent hull forms. However,
for the comparision with data from other sources, the values based on load waterline

length are also indicated in parentheses followed.
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AUTHOR’S SV(T})--1
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Fig. 1 Body plan and profiles of bow and stern.
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Fig. 2 Curves of LWL and sectional areas.
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Fig. 3 Expanded resistance curves
SV(T)-1: Author’s straight-framed V-bottom hull.
Others : Reproduced from {6) for the author’s discussion.
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Fig. 4 Ratios of hull censtruction cest (y) to compensate
for increased power rate (x) from viewpoints of
ship operating cost.
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