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The Hydrodynamical Study on the Selection of Planing Hull Forms,

By Sun Young Pak, Sang Hyouk Choi

Abstract

Ship designers make every efforts to get faster ships in accordance with the development
of the Naval Architecture. But for the speed lying over factor speed length ratio 2.5—3.0,
we could put a powerful engine into the conventional round bottom displacement type vessels,
but it is very difficult in view point of economy, weight and volume. The princincipal cause
of these speed obstacles is the wave making resistance and researchers are trying to decrease
this resistance.

One of the resolving ways, planing hulls were applied to small high speed boats. planing
hull’s advantage is not restricted to speed, but the workmanship of the planing hull is easier
than those of displacement type vessels of round bottom. Planing hulls, therefore, are widely
applicable to the intermediate speed boats, which don’t have enough high speed to take planing
advantage, as well as high speed boats.

We will discuss related phenomena of the planing hull in details and in this paper we
particularly interested in the interjection point (speed length ratio 3.0—3.5 by Mr. D. De
Groots) between semi-planing and full planing hulls on the resistance characteristics curve.
The paper by prof. Keuck Chun Kim, “Some Characteristics of Straight Framed V-bottom
Hull Forms”, Journal of the Society of Naval Architects of Korea, Vol.1, No.1, Dec. 5, 1964,
is referred to the V-bottom hull forms belonging to low speed region and determines practical
applicable limit of the speed length ratioc combined with construction costs, under which are
still used by large commercial vessels. This is the interesting contrast between his and authors.
We will further discuss the speed length ratio which is considered as a beginning point to
planing effect.

For this analysis, we choose 3 model ships:

Model (1) and (2) have the same principal dimensions, model 3 varied dimension. Model
(1) is full-planing hull, (2) is semi-planing hull and (3) is complete planing hull.

They are aimed to collect proper design data for purposed ships.
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Table 1. The geometric characterics of the chine.

Item The range
Wetted length / max chine beam 3—4
The position of the point of maximum chine beam. 0. 55--0. 65 LWL abaft the FP
The chire beam at the transom 0. 80—0. 90 of Bc {(max)
The chine height at sta O above designed water line. at least 0.06 LWL
The cross point of the chine and the water line at rest. station 3—station 5
The chine line from sta. 6—7 to the stern. straight
The chine depth at station 10 0.010—0. 030 LWL
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Table 2, Summary of hull forms.

Model No. No. 1 No. 2 No. 3

Length over all (m) 13. 66 13. 60 8.53
Length between perpendiculars (m) 12.8 12.8 7.7 E

7£§e:m at midship (m) 3.7 3.716 B 2.86

Draft (max) {(m) 0.8 0.75 0. 41

Max. chine ;e;; {m) 3.15 3.15 2.35
Displacemen‘tirg\i\:.r {tons) 12 12 3 :
Wetted surfac_e' (m?) 39.7 39.7 21.5 %
LWL /BC (Max} 4.06 4.06 3.15 |
-&ean dead rise angle o 8.5 | 8.5 |

L. C. B (m) (From midship toward AP} ‘ 0.9 ’ 0.77 0.13

H
T / /W
; A
o/ |
oplt /
/ / pd
5 DESIGNED Wi
ity Yoo
s u ] | / —
1 — ‘ BASE LINE

Fig. 1 Body Plan of No. 1 Model
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Fig. 2 Body Plan of No.2 Model
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Fig. 3 Body Plan of No.3 Model
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Fig.4 Breaks in Effective Horsepower Curves
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