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O ABSTRACT O

This research presents a detailed explanation of the Verification and Validation procedure
followed in CFD (Computational Fluid Dynamic) and EFD (Experimental Fluid Dynamic)
studies. This procedure ensures the method's correctness and the settings used in these
studies. V&V was applied to the case of the forces affecting the KVLCC2 tanker and its
propeller using CFD. The URANS (Unsteady RANS Averaged Navier Stocks Equations)
and the k — w SST turbulence model was used to solve the Navier Stokes equations.
KVLCC2 tanker model (Korean Very Large Crude Carrier 2nd Generation) was selected to
conduct this study due to the availability of many EFD results for this ship model, which
may help the researchers to be sure about the quality of the numerical results. Initially, the
ship model was studied alone without any appendages. The open water test was also
conducted on the ship's propeller. Then, the results were subject to Verification and
Validation procedure to demonstrate the accuracy of the equations and turbulence model used.

Keywords: KVLCC2 tanker, Verification and Validation, MOERI propeller, URANS,
VOF, ANSYS, Fluent, CFD, K-[1 SST.
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[14] KVLCC2 L) g 3gail Lpuighl sla¥) 11 Jaad)

Item Symbol | Unit Value
Length between perpendiculars Lpp m 5.5172
Breadth (molded) B m 1.0
Draft (molded) d m 0.3586
Wetted surface area without appendages
without appendagespp ) Sw m” 8.0838
Blockage coefficient Cp - 0.8098
Froude number E. - 0.142
Reynolds number R, - 5.77 x 10°

o =l

J14] KVLCC2 cual Al 7 35ai :4 JS&Y
d

[15] MP687 ald )l zisail dusigh ) :2 Jganll

Number of Blades 5.00
Diameter [mm] 203.00
Direction of Rotation Clockwise
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Grid Cell number x 10° Cr X 103 Error (%)
Exp - 4.11 -
Coarse (G3) 2 3.9 511
Medium (G2) 3.465 4.0 2.67
Fine (G1) 5.97 4.05 1.46
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Cr 05 |38 |227 |437 -2.8 1.57 41 |1
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Parameter Exp Coarse Error% | Medium | Error% Fine Error%
K, 0.2949 0.28 5.05 0.287 2.67 0.29 1.66
10K, 0.35 0.33 571 0.34 2.85 0.345 1.43
7, 0.2681 0.27 -0.7 0.2687 -0.18 0.2675 0.23
J=0.2 askil) g8 Alla 8 Gald ) o 5i5al il o glailly ghatl) ggde ki 16 Jsaall
Parameter | Rg P; Co | Ug%Sy | 66%Sy | Ugc%S;, | Sc | Up%D | Usy%S; | Uy%S;
Kr 0.43 465 | 3.3 3.92 -2.35 157 0.293 1 3.93 4.05
10K, 0.50 380 | 227 5.14 -3.29 1.85 0.35 1 5.14 5.23
M, 0.81 115 | 0.53 179 0.95 0.84 0.263 1 1.79 2.05
J=0.7 adkil) 8 Alla 8 Galh) o 355al g sl andi 7 Jsaall
Parameter Exp Coarse Error% | Medium | Error% Fine Error%
K, 0.0867 0.082 5.42 0.084 3.11 0.085 1.69
10K, 0.15 0.14 7.22 0.145 3.91 0.147 2.58
7, 0.6401 0.6525 -1.94 0.6454 -0.828 0.6442 -0.64
J=0.7 sl o8 Alla b aldyl) o 55al bl o gaailly (§8a3) ggde (gl 18 Jpaall
Parameter | Rg P; Co | Ug%Sy | 85%Sy | Ugc%S;, | Sc | Up%D | Usy%S; | Uy%S;
Ky 05 380 | 227 417 -2.67 1.49 0.086 1 4.17 4.28
10K, 0.4 502 | 341 5.27 -3.09 2.18 0.148 1 5.27 5.37
m, 0.17 976 | 1121 | o081 0.42 0.38 0.643 1 0.81 1.28
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