voith.com VOITH

The application of CAESES from the
perspective of a propeller maker

David Bendl | 2024-09-10



VOITH

eVSP
Stator Cooling

David Bend| | 2024-09-10 | CAESES Usermee ting 2



VOITH

propulsion and steering unit

units within a power range from 180
kW to 3800 kW

D=09..3.6m
speed range up to 18 kn

now with directly integrated electric
motor (PM motor)
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eVSP Stator Cooling VOITH

—— radiator jacket
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eVSP Motor Cooling
Increasing of Cooling Effect by adding Fins

Flow

VOITH

low speed channel

added cooling fins
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Simplified Geometry for CFD VOITH

bend channel

, shorter flat channel segment
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Simplified Geometry VOITH
Main Dimensions

CV Width=0.13 m

ICV Height = 0.018 m

o

Flow
20 I/min A
0.14 m/s

CV Length=0.39m

Inlet constant velocity (0.14 m/s)
Outlet static pressure (1Bar)
Walls constant temperature (60°)
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Cooling Fin VOITH
Geometry Parameters

Keep Length [-]
A/'

Keep Height [-
Height [m] \ eep Height [

\A%’

Width [m]
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Cooling Fin VOITH
Geometry Parameters

Design : DA_Geo_01_des0000
Height =0.010 m

Length =0.015m

Width = 0.002 m

Keep Height = 1.00

Keep Length = 1.00
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Cooling Fin Matrix VOITH
Parameters

PhiA

v PhiB

' PhiA
V 4 ‘

4 \ ™ 4
4

V DeltaY '
NY 7 number of fins in
Y direction ' i

NX T number of fins in X direction
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Cooling Fin Matrix VOITH
Parameters

Design : DA_Geo_03_des0000

Height =0.010 m PhiA =0.00 ©
Length =0.015m PhiB =0.00°
Width =0.002 m Nx =1
Keep Height =0.10 Ny =1
Keep Length = 0.10 DeltaY = 0.00
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Implementation of Cooling Matrix VOITH
by Feature in only 4 Steps

3 // create blocks 44 beginPersistentSection() . . . .
4 ’ 45 point pnt(#xPos, #yPos, 8) 2) PerS|StenseCt|0n IS used In
5 ¢ point pntField®1(inFieldSizeX*8.5, inFieldSizeY*8.5, @) 46

6 ¢ point pntField@2(inFieldSizeX*®.5, -inFieldSizeY*8.5, @) 47 1stPoints.add(pnt) Ioop

7 ¢ point pntField®3(-inFieldSizeX*®.5, -inFieldSizeY+8.5, @) 48

point pntField@4(-inFieldSizeX*@.5, inFieldSizeY*8.5, @) 49 it fp_Fin cadBlock(){
50 .setCorner([-inBlockLength*8.5, -inBlockWidth+@.5, @])
18 : line crvField®1(pntField®1, pntFielde2) 51 .setlLength(inBlockLength)

1 ¢ line crvFielde2(pntFieldd2, pntFielde3) 52 .setWidth(inBlockWidth) . . .
12 line crvFielde3(pntField@3, pntFielde4) 53 .setHeigth(inBlockHeigth) 3) Brep F|n IS Created and posr“oned
13 ¢ line crvFielde4(pntFieldd4, pntFielde1) 54 .setKeepHeigth(inKeepHeigth)

14 55 .setKeeplLength(inKeeplLength)
15 | integer nx(@) 56 .setVisible(false)
16 | integer ny(8) 57 +
58
18 i //parameter xDelta(inFieldSizeX / (inNx + 1)) 59 translation traPosition(pnt.getX(}, pnt.get¥(), pnt.getZ())
19 : parameter xDelta(inFieldSizeX*(1-inDeltaX) / inNx) 68
20 | //parameter yDelta(inFieldSizeY / (inNy + 1)) 61 i if (modulo(ny, 2) == @)
21 ¢ parameter yDeltaBetween((inFieldSizeY - inNy*inBlockLength)/3) 62 iF rotation rotPhi(){
22 | parameter yDelta(inBlocklLength + yDeltaBetween) 63 .setAngle(inPhiA)
23 64 .setPrincipalAxis("Z")
24 65 }
25 i //parameter xStart(-((inNx + 1)/2 - 1)xxDelta) 66 else
26 : parameter xStart(inFieldSizeX*8.5 - inDeltaX*inFieldSizeX) 67 if rotation rotPhi(){
7 i //parameter yStart(-(inNy)#ydelta) 68 .setAngle(inPhiB)
28 | parameter yStart(-((inNy - 1)/2)*inBlockLength - ((inNy - 1)/2 )*yDeltaBetween) 69 .setPrincipalAxis("Z")
29 70 }
38 : FObjectlist 1lstPoints() H H H 71 endif
S FobjectLict letBlocks() 1) ObjectList is created 72
32 73 transformationChain tchPosition([rotPhi, traPosition])
33 "while (nx < inNx) 74
34 75 if brep cadBlockPositioned(){
35 double xPos(xStart - nx*xDelta) 76 .setOperationChain(operationChain( [brepAddSources([cadBlock])]))
36 77 .setTransformation(tchPosition)
37 i while (ny < inNy) 78 }
38 iF if (modulo(nx, 2) == 8) 79
39 double yPos(yStart + nyxyDelta - 8.5*%inDeltaY+yDelta) 80 1stBlocks.add(cadBlockPesiticned)
40 else 81
41 double yPos(yStart + nyxyDelta + @.5%inDeltaYxyDelta) 82 endPersistentSection()
42 endif 83
84 ny = ny + 1
85 endwhile
86
7 ny =@ . . . .
8 | e+ T 4) List of Brep Fins is put into
89 i~ endwhile R
o ‘ one Brep as container
9 Brep cadMatrix(lstBlocks)
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Parameter Study

Ensemble Investigation

Length 0.015, 0.03 2
Width 0.002 1
Height 0.01, 0.015 2
KeepHeight 01,1 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

VOITH
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Channel Flow VOITH
One Fin

Minor influence on flow mixture
A low cooling effect

Temperature [K]
301.15
299.15
297.15
295.15
293.15

Design 0000
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Channel Flow VOITH
Nine Fins

High influence on flow mixture
A good cooling effect

Temperature [K]

_— - 301.15

299.15
297.15
295.15
293.15

Design 1041
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Results Parameter Study
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VOITH

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

manual task: hull
geometry preparation
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Meshing Star CCM+ VOITH
Bare Hull Mesh

manual task: mesh setup
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Meshing Star CCM+ VOITH
Hull and Headbox Combination

optimization chain adds
headbox geometry
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Meshing Star CCM+ VOITH
Propulsion Mesh

optimization chain creates
propulsion mesh
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