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Skeg retrofit 
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Target
• Exchange the fixed skeg with the parametric skeg

Procedure
(1) Import section curves in IGES curves

(2) Cut off the skeg part

(3) Create a barehull

(4) Define 6 control curves

(5) Create Skeg Surface

(6) Export STL for STARCCM+ (Or other CFD)
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Skeg retrofit
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Rotation and distance parameters
• Roll
• Yaw
• Distance
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Skeg retrofit
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Fin positioning
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Target
• Parametric modeling of fin
• Easy positioning
• Keep normal direction from surface
• Watertight STL creation
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Abdy optimization with Neptune CFD (Japan)
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Target

• Feasible study
• Afterbody frame shape optimization
• Software connection with Neptune viscous solver

 Resistance
 Nominal wake

Large improvement of nominal wake keeping resistance in 
a small increasement. 
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Refine destorted surface patches
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Target
• Exchange the destorted nurbs surfaces with

smooth coons patches.
• Easy creation of a coons patch by selecting

the boundary curves. 
• Save the man-hour outstandingly during

time-cosuming pre-processing.
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Twinskeg study of research vessle
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Target
• Study of

• Skeg angle
• Skeg distance
• Deadrise

• Initial Guess : CAESES + SHIPFLOW (by FSYS)
• Full computation by customer : CAESES + STARCCM+
• Target PE : 1450 kW

Vertical skeg with deadrise

Vertical skeg with flat of bottom Angled and wide skeg with flat of bottom
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Aftbody study of 300K VLCC
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Target
• Optimize forebody and aftbody frame shape. 
• Focus on wake property rather than resistance.

Procedure
• 1st optimization with SHIPFLOW

▪ FRIENDSHIP SYSTEMS
▪ Resistance and Nominal wake

• Final optimization with STARCCM+
▪ Customer
▪ Starting from the 1st optimized model
▪ Self-propulsion condition

PD 3.2% saved
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Direct variation of mesh
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Target
• Direct variation of field grid.

• Surface grid is also available
• Reuse the good field mesh.
• Save the time for creating field mesh.
• Prevent the failure of mesh generation.

Specification
• CFD tested : WAVIS
• This technique could be applied to all kind of

„structured mesh“ format. 
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Half-Circular Duct
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Target
• Evaluation project for SHIPFLOW & CAESES

combination for study of energy saving device.    

Design variables
• Stators angle
• Duct position
• Profile shape

▪ Angle of attack
▪ Thickness
▪ Cord
▪ Camber
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Main dimension optimization of a fishing boat
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Target
• Find out the best main dimension.    

Design variable
• dL
• dB
• Bulb volume

Result
• Initial guess by Fsys  SHIPFLOW
• Final full CFD calculation by the customer with STARCCM+

results in 10% improvement of resistance performance
at the design speed 15.5Knot. 
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Zinc Anode Positioning
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Target
• Parametric model
• Easy positioning
• Watertight STL regarding hull surface.    

CFD
Fluent (by Customer) 
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Main dimension study for 300K VLCC regarding LWT
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Target
• Quick evaluation of best main dimension in 

early design phase.
• Potential code level computation.
• Considering LWT (Light Weight Ton) to match

with target DWT(Dead Weight Ton)
• Define feature definition codes for utilizing the

statistical formulars for ship calculation.       

Design variable
• Lbp
• B
• Draft
• Depth 

Resistance calculation
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Main dimension study for 300K VLCC regarding LWT
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Double Ended Ferry
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Fully Parametric Hullform Connected with Cargo-hold
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Quick Hullform Set-up (Propeller Aperture and Aftbody Profile)
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Black : Original
Red : Varied

3 Dimensional Continuity from stern to afterbody  
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Quick Hullform Set-up (Cargo Hold)
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Example | MR Tanker

Hard Point Constraints Check
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Quick Hullform Set-up (Cargo hold)
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Example | MR Tanker

Hard Point Constraints Satisfaction
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Quick Hullform Set-up (Engine room)
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Example | MR Tanker

Hard Point Constraints Satisfaction
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Software connection 
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AVEVA WIREFRAME (DMP) + CAESES + CFD (WAVIS)

1. Import Wireframe Model

2. Create Surface from wireframe model

3. Hullform Modification

5. WAVIS Integration (Multiple Connection)

6. Optimization (Minimum Wave Resistance)

4. Export Offsets for WAVIS (FIX and PRX)
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Software connection
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AVEVA WIREFRAME (DMP) + CAESES + CFD (WAVIS)

Give the optimized hullform to AVEVA in 

DMP file format.

• Hot issue in 2016.
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Bow Retrofit
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Bulb removal

Remove bulbous bow and attach 

bulbless bow Surface

Improved wave resistance
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Bow Retrofit
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▪ Bulbous bow retrofit

Draft

19.5 Station
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Bow Retrofit

Delta Shift

▪ Mothership variation.

New Design

▪ New Shape creation.
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Cut

Parametric

Design



FRIENDSHIP SYSTEMS © 2016

Bow Retrofit

27

GOOD BETTER

Length

Width

Height

▪ Select variation method.
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ESD Form Optimization

Pitch Start Angle

Length

Thickness

Height

PBCF Form Optimization

1.3 % Increase of propulsive

efficient

STARCCM+
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Integration with EXCEL (Finnish - Swedish Ice Class Rule) 
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Design 
Parameters

COM Interface Excel Calculation
Result

Parameters
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Propeller Optimization in Self-propulsion condition

▪ Approach

– 1. step with 30 variants

– Vary pitch distribution

– 2. step with 100 variants

– Vary pitch, camber and chord 

distribution with changing mean pitch, 

mean camber and expanded area ratio 

(EAR) 

▪ Objective

– Lower power consumption 2·π·n·Q
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Savings

▪ 1. step: 0.7% decrease of power 

consumption

▪ 2. step: 0.9% decrease of power 

consumption
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Challenge
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▪ Thank you very much !
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