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A study on power prediction of full-formed ships using
a combined EFD/CFD method
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Abstract: To predict the delivered power of full-formed ships using a combined EFD/CFD method, this work investigated
methods of obtaining the hull form factor (1 +%) for three full-formed ships under various loading conditions, and analyzed
their applicability. The hull form factors of each vessel were obtained using model test and numerical simulation,
respectively. They were compared and then utilized to perform full-scale predictions of the delivered power using the
combined method. The research indicated that the hull form factor obtained from numerical simulation resulted in a closer
match between the predicted full-scale delivered power and the trial data, with an allowable difference. The research also
validated the applicability of the delivered power prediction of full-formed ships using the combined method.
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Fig. 1 Hull geometry of the large bulk carrier
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Fig.2 Legend of Prohaska method for a large bulk carrier

under three loading conditions
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Tab.1 Determination of (1 +k) by Prohaska method

based on model test results
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Tab.2 Calculation parameters of spatial discretization error based on C; and C;

e 2l SRR BT C MEREBULIRE RS 5T C WEREEILIRE TR S5
N, 55 1 AR R 3 348 464 3 348 464
N, 552 A RS AR 2 003 370 2003 370
N, 55 3 SRR g 1315 463 1 315 463
a1 55 1.2 AN ARSI A Ak R 7 1.19 1.19
5 55 2.3 NS I A Ak 1.15 1.15
o 51 AR AR (Cr 35 Cr) 3.075x107° 3.785x10°°
$, 552 4G L (Cy 3K Cy) 3.091 x107° 3.706 x 10 ~°
és 553 SRS LR (Cr 55 Cr) 3.099 x10~° 3.840 x10°°
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€an I ABIAH XS 1R 25 0.51% 2.09%

q AL F v R E g = 0 0.2422 0.068 6
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Gurats 21 241 P W SR 2.10% 3.79%

®3 TREMEITE C; IR

Tab.3 Influence of different grid schemes on C;
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Tab.4 Determination of (1 +k) by CFD at design speed
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Fig.5 Computational domain of double body model
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Fig. 6  Comparison of form factors of the large bulk carrier under three loading conditions
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Tab.5 Comparison of two different ways to obtain (1 + k) under different loading conditions for three large full ships

SE BERAVEL G CEH) AT ACEKGE 1) FOTME BOBRE 2)
25 Wit R Wit R Wit JE29
WK SRS TE Ll 5.88 5.88 5.88 5.52 5.52 5.99 5.99
HIEREL 0.835 0.835 0.835 0.81 0.746 0. 847 0.803
Iz 7K/ m 18.4 16.1 8.761 20.8 8.6 18.1 9.3
fE1Z7K/m 18.4 16. 1 9.955 20.8 11.4 18.1 10.3
(1 +k) (EFD) 1.199 1.173 1.103 1.226 1.204 1.206 1.171
(1 +k) (CFD) 1.196 1.173 1.139 1.197 1.147 1.199 1.151
(1 +k)EFD 5 (1 +k)CFD [fJ% £ 0.003 0. 000 -0.036  0.029 0.057 0.007 0.020
B2 d_(1+k)r 5 (1 +k)CFD (U E 4 0.25 0.00 -3.16 2.42 4.97 0.58 1.74




R e , 45 - 6T EFD I CFD 2145 J5 1 i NE R A RS Zh A B W5 155

K7 il A FTECSTE B AR & LTIEDE
Fig.7 Bow geometry of tanker A and bulk carrier B
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Fig. 8 Speed-power curve of a large bulk carrier (under

ballast condition)
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