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Prediction of Propulsive Performance of High-'Speed Boats
using a CFD Simulation Method (1st Report)

By Hideo ORIHARA (Member),

The applicability of CFD simulations for the prediction of the propulsive performance charac-
teristics of high-speed boats is examined. In this report, a CFD code, WIDSAN-VIII, is used for
simulations and computed results are discussed. Simulations are conducted for several monohull type
high-speed boat models over a range of Froude numbers from 0.5 to 1.0. The ability of the CFD code
is validated by comparing its computed results with the measured data in terms of the running atti-
tudes, resistance coefficients and pressure distributions. These comparisons show that the computed
results from the CFD code agree quite well with the model-measured data. It is confirmed from these
comparisons that the CFD code can be applicable to the prediction of the propulsive performance of

monohull type high-speed boats.
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Table 1 Principal particulars of NPL-100A.

Length Lwr | 2.54m

Breadth B 0.4064 m

Draft .d 0.140 m

Block Coeff. Cy 0.397

Max. Sec. Area Coef. Cm 0.573

Longi. Cent. Buoyancy LCB | 6.4 % Lwy
aft of midship
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Fig. 1 Body plan of NPL-100A (model scale).
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Table 2 Conditions of computations for NPL-

100A.
Grid size ( ni X n; X ng ) 80 x 30 x 70
Minimum grid spacing 0.001Lwp
(normal to the hull surface)
Size of computational domain | 8.0Lw

(in all direction)

Froude number (Fn) 06~1.0
Reynolds number (Rn) 1.0 x 10°
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Fig. 2 Computational grid for NPL-100A.
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Fig. 3 Comparison of running attitude for NPL-
100A.
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Table 3 Outline of NPL series hull forms.

Hull No. | Lwi/VY® | B/d | Lwi/B
80A 7.09 363 | 6.25
100A 6.59 290 | do
150A 5.76 1.93 do
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Fig. 5 Comparison of resiatance coefficients for
NPL-100A.
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Resistance Coefficient, CryCry
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Fig. 7 Variation of resistance coefficients with
LH.’L/VU‘S.
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Fig. A-1 Comparison of running attitude for Hull B.
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