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Investigation of the hydrodynamic performanceof a
modernbenchmarkcontainership hull is presentedn the
paper

Numerical simulationsis performedfor the flow around
the barehull at first, thenaroundthe hull with propeller,
hull with rudderandfinally aroundthe whole ensemble
so taking into considerationthe effect of propeller i
rudderasawhole
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U Configurations like propeller Open Water test,
Self Propulsion test and deflected rudder are
studied aswell.
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Efficient potential flow panel methodis usedto
predict importantquantitieslike wavesand wave
resistance

All the viscous flow computation,is made by
meansof the XCHAP module of the SHIPFLOW
CFD code,whichis afinite volumeRANS solver
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U One point closure turbulenceapproachis attained
troughthe EASM model

U Thepropelleris modeledby lifting line method
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U The boundary conditions
are formulatedin terms
of pressure, velocity,
turbulent kinetic energy.
andturbulentfrequency

outflow




U An H - O type, structured grid of 2.2 million cells Is crea
to cover the entire computational domain along the bare

iy




UN|VERS|TAS
S omwwam=
AAMMA
-
Al M
GALATIENSIS

EMship Y, Grid Generation
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AThe computational grid is
clustered longitudinally,

NN\ \\\\\\\\\Q\%\\\ \\\\\\\\\\" radially and vertically near

N e ship hl
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\\\\\\9\\\\\\\\\}\\}}\\\\\\\\\\\ = AThe clustering is made
- * appropriate for accurate
numerical solution
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U Overlapping grid

AChimera technigue was usedi the additional grids for
the propeller and the rudder can be fitted together and
overlap at the junction points.
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The objective of the present study Is:

U To provide the specific knowledgeto simulate and
analyze numerically the viscous interaction that

appearsand developsbetweenhull, propellerand/or
rudder

Validation is provided for:

U Wave pattern of bare hull

U Axial velocity distribution

U Total resistancefor bare hull

U Propeller Open Water Characteristics
U Total resistancefor Hull with rudder
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U Wave pattern

AThe shape and the
contours are in very
good match with the
reference result
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U Axial velocity bare hull

AThe comparison shows very good agreement with the
reference result

X=0.5288
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U Total resistance validation

180
for bare hull
150[-

_ msp

3@ 120

o 105 Fn Error %

S 90p

B o7sf 0,1516 | -4,364

= eof 0,1949 -14,75
15
30 02274 | -10,066
15f 0,2599 -7,35

02816 | -4,382

AThe error at the design speed is satisfactory
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U Propeller Open Water validation
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Kt diagram Kqg diagram dO diagram

U The minor inconsistenciedhat appearin the figures can be
explainedby the fact that the method does not considerthe
surfaceof blade
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U Total resistance validation
for hull with rudder

0'8_1 4 0.19 024 0.29

AThe method used shows very good agreement at the de
Speed.
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U deflected rudder
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AThe difference of the pressure between3 0 e an d
+30e due to the right han
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U Axial velocity comparison

Hull with rudder Hull with propellerand rudder
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U Pressure distribution comparison
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Bare hull Hull with propeller

Hull with rudder Hull with propellerand rudder



