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eVSP
Stator Cooling
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eVSP
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Å propulsion and steering unit

Å units within a power range from 180 

kW to 3800 kW

Å D = 0.9 .. 3.6 m

Å speed range up to 18 kn

Å now with directly integrated electric 

motor (PM motor)



eVSP Stator Cooling
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radiator jacket



eVSP Motor Cooling
Increasing of Cooling Effect by adding Fins

Flow
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low speed channel

added cooling fins



Simplified Geometry for CFD
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bend channel

shorter flat channel segment



Simplified Geometry
Main Dimensions
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CV Length = 0.39 m

CV Width = 0.13 m

CV Height = 0.018 m

Flow 

20 l/min Ą

0.14 m/s
Inlet constant velocity (0.14 m/s)

Outlet static pressure (1Bar)

Walls constant temperature (60°) 



Cooling Fin
Geometry Parameters
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Height [m]

Length [m]

Keep Height [-]

Keep Length [-]

Width [m]



Cooling Fin
Geometry Parameters
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Cooling Fin Matrix
Parameters
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NX ïnumber of fins in X direction

NY ïnumber of fins in 

Y direction

PhiA

PhiB

PhiA

DeltaY



Cooling Fin Matrix
Parameters
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Implementation of Cooling Matrix
by Feature in only 4 Steps
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1) ObjectList is created

2) PersistenSection is used in 

loop

3) Brep Fin is created and positioned

4) List of Brep Fins is put into 

one Brep as container



Parameter Study

Ensemble Investigation
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Length 0.015, 0.03 2

Width 0.002 1

Height 0.01, 0.015 2

KeepHeight 0.1, 1 2

KeepLength 0.1,0.5 2

DeltaY 0, 0.5 2

Nx 1, 2, 3 3

Ny 1, 2, 3 3

PhiA 22.5, 45, 67.5, 90 4

PhiB

Total 1152



Channel Flow 
One Fin
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Design 0000

Minor influence on flow mixture 

Ą low cooling effect



Channel Flow 
Nine Fins
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Design 1041

High influence on flow mixture 

Ą good cooling effect



Results Parameter Study
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VSP 
Headbox Optimization



VSP Headbox
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VSP Headbox 
Parameters
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Diameter

Width

Length

phi Y

phi X

x

z



VSP Headbox Creation
Design Curves Origin & Position
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VSP Headbox Creation
Surfaces
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VSP Headbox Creation
BReps
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VSP Headbox Creation
Rotor Domain
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Headbox Study
Geometry
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Meshing Star CCM+
Customer Hull Geometry

manual task: hull 

geometry preparation
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Meshing Star CCM+
Bare Hull Mesh
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manual task: mesh setup



Meshing Star CCM+
Hull and Headbox Combination
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optimization chain adds 

headbox geometry



Meshing Star CCM+
Propulsion Mesh
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optimization chain creates 

propulsion mesh


