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SHIP RESISTANCE AND PROPULSION PERFORMANCE TEST
USING HYBRID MESH AND SLIDING MESH

Ju Hyun Lee! Bum Jin Park’ and Shin Hyung Rhee™

In this study, we conducted resistance and propulsion performance test of ship composed of the Resistance
Test, Propeller Open Water Test and Self Propulsion Test using the CFD(Computational Fluid Dynamics). We used
commercial RANS(Reynolds Averaged Navier Stokes equation) solver, as a calculating tool. The unstructured grids
were used in a bow and stern of ship, having complex shape, for a convenience of generating grids, and the
structured grids were adopted in a central hull and rest of hull having a relatively simple shape which is called
hybrid grid method. In addition, The sliding mesh method was adopted to rotate a propeller directly in the
Propeller Open Water and Self Propulsion Test. The Resistance Test and Self Propulsion Test were calculated using
Volume of Fluid (VOF) model and considering a free surface. And all The three cases were applied realizable
k-epsilon model as the turbulence model. The results of calculations were verified for the suitability of calculations
by comparing MOERI's EFD results.
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Table 1 Principal particulars of KCS

KCS Principal
Lpp(m) 7.2786
B(m) 1.019
T(m) 0.3418
Wetted surface area(mz) 9.4379
Speed(m/s) 2.196
Reynolds No. 1.4 x10
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Table 2 Principal particulars of KP505

KP505 Principal
Diamter(mm) 250.0
Ae/A0 0.800
Hub ratio 0.180
No. of Blades 5
Section NACAG66




Hybrid mesh ¥ sliding meshE o]&3 Au A3FA A5 AF

A|154, A1s, 2010. 3 / 83

Fig. 1 Domain size for resistance test

Fig. 2 Hull surface mesh using Hybrid mesh
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Table 3 Comparison of the resistance coefficients
(Crx104, 7 x103)

SNUTT(CFD) | MOERI(EFD) | MOERI(WAVIS)
Cp| 7.197 (-1.63%) 7.316 7.676 (4.92%)
Cp || 3.548 (-0.33%) 3.560 3.596 (1.01%)
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Fig. 9 Comparison of wake plane at x/ L,,,=0.491
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