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Comparative Study on the Motion Responses for a 40ft Class
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Hydrodynamic characteristics of a planing craft are very sensitive to the hull form variations, especially when the craft navigates with

high—speed, Therefore, we need to verify hydrodynamic performances of the craft during the process of hull form design, In this paper,

motion performances of a 40ft class cruise leisure boat are evaluated by both model tests and theoretical analyses using two different

methods, Model tests are carried out at calm sea and regular wave conditions using high speed towing carriage installed in SNU towing

tank_ Theoretical methods used are a empirical method proposed by Martin (1976) and a potential method based on Rankine panel

(DNV, 2010). The results from the theoretical methods are compared with and verified by those of model tests. Results of empirical

formula showed somewhat larger motion RAOs and resonant frequencies than those of model tests, Potential based method showed

even larger discrepancies with the model test results, From the analyses of comparison results, we could confirm the limitation of each

theoretical method and suggest the way of improvement for the better prediction of motion performances,

o

Keywords : Planing hull(&ZM), High—speed model test(T1E2SAS). Motion response(2=2Y), Empirical formula(ZAg4Al), Potential

theory(ZHIA0|=)
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Fig. 2 Body plan of a 40ft class leisure boat

Table 1 Main particulars of a 40ft class leisure boat

Particular Real ship Model ship
Displacement [kgf] 16240 73.35
Length overall (LOA) [m] 14.8 2.467
Length between
perpendiculars (LBP) [m] 11.996 2.0
Breadth (B) [m] 4.564 0.761
Depth (D) [m] 2.0 0.333
Draft (d) [m] 0.81 0.135
Maximum speed _
[knots / m/sec] 25/ 12.86 / 5.25
Cruising speed 3
[knots / m/sec] 20 / 10.29 / 4.20
Longitudinal center of _ _
gravity (LCG) [m] 1.168 0.195
Vertical center of gravity
1.123 0.204
(KG) [m]
Pitch radius of gyration [m] 3.7 0.617
Roll radius of gyration [m] 1.6 0.266

Fig. 3 Setup for model tests of a 40ft class leisure boat
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Table 2 Test conditions for running attitude tests in

calm water
Froude Real ship Model ship Measured
No speed speed value
: [knots] [m/sec]

0.47 10.0 2.10

0.59 12.5 2.63

0.71 15.0 3.15

0.83 17.5 3.68 rise of
0.95 20.0 (Crusing) 4.20 C.G.,
1.07 22.5 4.73 trim
1.19 25.0 (Maximum) 5.25

1.30 27.5 5.78

1.42 30.0 6.30

Table 3 Test conditions for motion tests in regular

waves
Non—dim- Wave
Wave ensional Encounter frequency Measured
" encounter | frequency [rad/sec]
condition value
frequency | [rad/sec] | Fn= | Fn=
[rad/sec] 095 | 1.19
2.5 2.614 2.614 | 2.415
Amplitude 3.0 2.942 2.942 | 2.711
=2
ormm 3.5 3244 | 3244 | 2085 | wave
Direction | 4.0 3528 | 3508 | a2d0 | Svalion,
—180° heave,
(head 4.5 3.79% | 3.79% | 3481 | pjtch
waves) 5.0 4.051 4.051 | 3.709
6.0 4,524 4524 | 4136
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