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Hull form : KVLCC2
Re=4.6 x 10°
k-w-SST model (y+=1)

Mesh was generated by Gambit & Tgrid (Preprocessor of
Fluent) and converted. (about 3 million cells)

simpleFoam (standard solver) is used.
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Comparison of the nominal wake distribution
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1. Simulation of Flow around a Self-Propelling Ship Hull using OpenFOAM
T. Kawamura and T. Fujisawa

2. Development of CFD Solver for Ship and Ocean Engineering Flows
Z. Shen, H. Cao, Y. Liu and D. Wan

3. Self -Propulsion Simulation of KCS with Dynamic Overset Grids
Z. Shen, D. Wan and P. M. Carrica

4. The NavalHydro-Pack and its Application in the Simulation of Ship Hydrodynamics
D. Christ

5. Implementation of OpenFOAM for Prediction of Wind Force Acting on Car Carrier Vessels
T. Ikeda and K. Kimura

6. Numerical simulation of wave induced motion of a floating body
H. Lee and S. H. Rhee

7. Development of Automatic Package for Prediction of Ship Resistance
G. Oh, H. S. Roh and B. Y. Kim



Development of CFD Solver for Ship and Ocean

Engineering Flows
Z.Shen, H. Cao, Y. Liu and D. Wan (L B3 EKZF)

interDyMFoamZx N—XI[ZLL T D BEZ B0
« 6DOFEEf

s HEEREBZ
c RERDETIL
BRBDMAEROEFEEEN~DICABZEHRE

€~

x10°

—=— Experiment
—— Present Work

// HH A NN
o Figure 18. Computational domain . : : .
Figure 10. Generate oblique waves with the inlet boundary type wave maker g P Figure 13. Non-dimensional added resistance

m different wave conditions

cad
- D = N W b~ O
2 \

1002 004 006 008 01 012
a



Self -Propulsion Simulation of KCS with Dynamic Overset Grids
Z.Shen, D. Wan and P. M. Carrica( L /B3 1@ KF)
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(b) Surface mesh of stern and propeller . (c) Section of stern and propeller after overset
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Fizure 1 Grid svstem of self-oropelled KCS



The NavalHydro-Pack and its Application in the Simulation of Ship

Hydrodynamics
D. Christ (Wikki)
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Implementation of OpenFOAM for Prediction of Wind Force

Acting on Car Carrier Vesse

T. Ikeda and K. Kimura (=3
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Numerical simulation of wave induced motion of a floating body
H. Lee and S. H. Rhee (V™2 JLKE)
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Development of Automatic Package for Prediction of Sh

Resistance
G. Oh, H. S. Roh and B. Y. Kim (NEXTfoam
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Figure 1. Graphic user interface for prediction of ship resistance.




Simulation of Flow around a Self-Propelling Ship Hull

using OpenFOAM
T. Kawamura and T. Fujisawa (B{ERANFEAFILTA42D)
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Example of energy saving devices
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* Most devices are placed near the propeller
e 2~5% energy saving effect is claimed.



Example of mesh for direct simulation of propeller
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e Number of cells

e Size ratio between ship and propeller is very large



Coupling with OpenFOAM

Input of the propeller model:
* Propeller geometry
e “undisturbed” velocity distribution at panel location

Output of the propeller model:
e Axial and tangential propeller force at each panel

OpenFOAM computation without propeller

\ 4

v

Velocity distribution

Propeller model computation

\ 4

Body force distribution

OpenFOAM computation with propeller

v

Velocity distribution

Converged solution

* Velocity distribution at the panel position is obtained by sample utility

e Solver is based on simpleFoam in version 1.7
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Velocity distribution on the propeller plane
with propeller

Axial velocity contours downstream of propeller plane_EF DiHino. (2005) ok Cross flow vectors downstream of propeller plane_EFD/Hine. (200%)

LA AIINNNNNNN E
2Pz NN
e e P \:f"-”ue"/ 0,01 AL 'SQQ

-0, ELPPE

—, - rrr Ry
S rrEns VN
Sk -0.02 rrrAh ELNE
- £ rrrh BN
3 = rELL R
~ P 2227 ARG
003 2L Ll AN
2Ly ANN
rrrit A
004 f vt Y
004 prrid 5
rrrnt 1
oosk FEXLT 1

005 ) L 1 1 L i L L

L . L L L " L O 003 002 001 0 001 002 063 o4
004 003 002 00l 0 00l 002 U03 0.04 yilLpp

y/lpp
Experiment (NMRI)
Experiment (NMRI)

OpenFOAM




0.196

0.194 |

0.192

0.19 -

0.188 [

0.186

0.184

Comparison of the self propulsion factors

Computation| Experiment

J 0.7175 0.728
K, 0.1852 0.170
Kq 0.0336 0.0288
1—t 0.875 0.853
1-wy 0.776 0.792
n 1.013 1011

iteration

Convergence of K;

J: advance coefficient

K;: thrust coefficient

Kq: torque coefficient

1-t : thrust deduction factor
1-w : wake factor
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