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1. BXSH

R4 AL LAY, S e B FARE ) B S, nfl

(® | |
Mame of Parameter
|NRE_1 |
Comment
| |
Algebraic expression far the parameter ™
| | fol

| Cancel |H| ] |

2. WEMIRR CERTHFEBIRRLK XYD

MBI, AT LRSS S B
1@

I LA B AR AR 2R

Iﬁ'\.

MHame of Coardinate System *

| STATOR_1

Caomment

~Type of Coordinate System

([Cwlindrica

-

—Defined with respect to the Global or a Local Coordinate Syste

I

| Glabal

v |

Lenght Unit *

|MILLIMETER

~|[»]

Anale Linit*

| DEGREE

~|[»]

Qrigin of Coardinate System

Formula or Value

Origin: first compaonent 0

Origin: second component 0
Rotation Angle about £ axis (Angle Unit of Coordinate System) *
0 Lo
s | 0K | | Cancel |H| @ |

=
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3. B FREEY (ERENSER)
3.1 BIFETH AR ST K
(® | ]

Mesh\ﬁppearance‘i
Geometric Definition Wln Geometric complements ‘\ Region ‘\

~Type of point

|F'|:|int defingd by its Parametric Coordinates '|
Coordinates system for definition *

e ~|[»

Local coordinates Farmula orYalue
First coordinate [RR-AERS+CRE.. | i)
Second coordinate -RIS0S2 LT

@ (]34 Cancel H @

3.2 SERBETE AR T4 LA =

3.3 HLBEU SE B E RUY UL TR LR T2 R Y e B 451

Appearance\
Geometric Definition | Geometric complements ', Region | Mesh |
~Type ofline
Segrment defined by Starting and Ending Points v|
Points defining segment II'
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4. AR BFIMN, CEEREFRPERERE

@ Edit Transformation[MIRR_R]
Mame of Geometric Transformation ®
MIRR_R

Comment

~Type of Geometric Transformation

|Afﬁne Transformation with respectto a line defined by 2 Points

Points for definition of affinity line

15
20

Scaling factor (Example : -1 = line symmetry) *
-1

5. BEAH D (RZHEB3HEI 28R
5.1 BB R IFREI Y R G AR A L A R

Foy Ex
Mame ofthe Mesh Point*
| MeshPaint_1 |
Caomment
|
Definition |, Appearance | = Meshing tools
Associated Length Unit* - Mesh point
[MILLIMETER ~|[»] LARGE
Walue ofthe Mesh Point (Length of elements) * MELDLIM
| [ 7ol SMALL
i rBMALL_VERY
Lcas || ® | ey LARoE

5.2 FEHINLE. FREI D RIS BRI R 2
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Mame of the Mesh Line *
|MeshLine_1

Comment

Deﬂnitinn\Appearance\
~Type ofthe Mesh Line

| Arithmetic
Humhber of segments (of elements) *

5.3 & BT BSR4 (assign mapped mesh generator)
TR, BREH o 7 B R DU S 2R A T - QSR B bR T A R 4
SRR, AT DL T structure faces HE Tk E 4 2% H ARIH AL 2R

6. FTE region, HEIHMRERFEFMRIE RFLLTE

-

.
|® S|
Mame of the region *
|ReginnFace_1| |
Comment
Color® ‘;?RE E(_«:i%mn
| Turguoise 'HE ..... BRA_1
Yisihbility |y BRA_10
\VISIELE - |l BRA_11
""" BRA_12
5 0K carcel || @ |- BRA_13
----- BRA_14

7 R HENLEE A
7.1 it MIRROR &4 il e T e BAE &1
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Faces IE

Transformation for propagation *

'MIRROR ][]
Fumber oftimes to apph the transformation *

K |
Building options for propagation *

|&dd Faces and associated Linked Mesh Generatar ||
Regions propagation *

|With the same region '|

Periodicity for regions propagation

Suffix for redion narme

&

A Cancel

VR ISR TR T R, T LA MRS, SR A (DU
AR HBREDRE, DX SRS K TN SK,
7.2 @1t rotor_rot 5 stator _rot ¥ e FHEE—ADREBNESR (B—HK
)
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Faces | =

Transformation for prapagation *

[sTATOR_ROT ~|[I
Mumber oftimes to apply the transfarmation *
[23

Building options for propagation *

|Add Faces and associated Linked Mesh Generator -

Regions propagation *

WwWith the same region

Periodicity far regions propagation
[

Faces =

10

19

Transformation for propagation *
[roTOR_ROT ~|[l
Number oftimes to apply the transformation *
iE

Building options for propagation *

|Add Faces and associgted Linked Mesh Generator

Fegions propagation *
[with the sarme region
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9. FEILAMA e B AR A

I
Al
°(7 o = =Y}
kﬁi Eun Eu Lu
al— |
=1F1xC omp L==]
-#Bruzh-zegment &
gm
-#Capacitor 87 o] grT—— o/
-#Co1l conductor Kﬁi B B Lo
-#Current source
-1 ode
-GTD [} V u: o |:|llﬁlllﬁlllﬁlI
~dizr pund kﬁ;\'f Bw Bw Lw
~-#Inductor
.. a1
-#50lid conductor 3
-#50lid conducter H t. ..
-#Squirrel cage
-#Swi1tch
-#Thyristor ﬂ?
i

-#¥oltagze source

10, HE X

ADD —> material (#EI#&+#iA) —> 1iso MU/31SO RHO
=|-_JLonstruction

- B Geometry & Fhysics
----—D—Cir-:ui t

b O Materials database
- J5elving Process
----E‘{Direct

@B ateh

----@Tr ansient startup

----@Stnp solwe
F -

11, EFOREARRE

11.1. WEKfESS
[® |

Definition \ Snlver\ Coils Cuefﬂcient\
Freguency in Herlz *
R |10
20 damain type

|20 plane |
Length Linit*

[MILLIMETER ~|[»]
Depth of the domain * [Select a valug|

1120 [1a]

&'Jl oK || Cancel | | L] |




11.2. WERMKYESH

11.2.1. BEXAEEAAYEER
11.2.2. SAMH

S
Matarials

El DaCedrativaterials

@ FLUY_101_MATERI.DAT

@ IMPHY_101_MATERI.DAT

@ MAGMNEQUEMNCH_103_MATERILDAT

IE mFE Material
C eALU_CLOD

[mport Close

I

@

M7 STEEL_NLIN, % #%

= BTEE_MLIM

Type of equivalent BiH) cure

| Sine wave flux density

=N = Electric circuit

E} Er RLC components
? Fesistor
Inductor
o & Capacitor

l 3 voltageicurrent sources

:l £3 FE coupling components
-3 Rotating machine cornpone

-3 Equipotential
“e | Ground

1123, SFAHEEBERR, 5B CEARE
(® ) }
CCS file o import *
[ L2
Merde with the existing stranded coil
| d
A Cancel H @
IR €
E}IE' Physics
&3 Daornain

b Material
&3 Regions
-0

ROTATIMNG

Mechanical set
FIXED_STATOR

ROTATING_AIRGAR

WA FRR

tianyuvantech
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{® e 1 @ =)

Mechanical set name * Mechanical set name *
[ rotating [ {1l | rotating |
Comment Comment
~Type of mechanical set ~Type of mechanical set
|R0tati0n around one axis '| |R0tati0n around one axis '|
Auis | Kinematics | #is " Kinematics |
~Ratation Axi Type of kinematics
Rotation around one axis parallel to Oz - [Muli static -
T |Opt|0na| value for slip {induction machine) ” |
|ROTOR '|m 0.0273 i)
Pivot point Formula orYalue
First coordinate i i3]
Second coordinate i}
|}§J | oK | | Cancel |H| i@ | ‘ |}§J | Ok | | Cancel |H| L) | ‘
T E; \To EE ™
Mechanical set name * Mechanical set name
|ﬂxed_stat0r | | ratating_airgap |
Comment Comment
~Type of mechanical set ~Type of mechanical st

|[Fized - Compressihle |

"USEd method ta take the mation into account

Remeshing of the air part surrounding the moving body '|

|£§ | oK || Cancel |ﬂ| L] | ‘ |£ﬂ | oK || Cancel |H| i | ‘
BB e BUE ¥ B A AR 183 E BLAA RS MR 25 75 regions
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-l d5elving Frocess

1. Direct Mode

A B

(o] ol e S

%Eila Parametrisation  Computation  Wiews 7 - 8 X
5| =] &lo| @] |- 2

Main data |Computation data | Farameters | Output data | Options

Froblem name EXMP_IMD
Geometric problem EXMP_IMD
Circuit problem EXMP_IMD
Application Mag dy comp
Motion Raotating air gap
Flane problem 120 nm
Frequency 50

[l Unit mm
Fumber of nodes 11304
Humber of surface elements| 5320
Humber of shell elements |0
Humber of pin point 0
Fumber of surface regions | 36
Fumber of shell regions 0

Fumber of pin point D

This file contains no result

Ready

1.1 # 5 Options

Main data] Computation data] Parameters ] Output data Options ]

Magnetic, Electric iterations

Humber of 50

Requested 1.e-004
Thermal iterations

Humber of 50

Kequested 1.e-003

Magnetic updatings for coupled problem
Minimal number of

Maximal number of updatings

Eequested 1.e-002

1

Progressive Newton Baphson algerithm
(¢ Dizabled

(" Enabled Mumber of intermediate curwes
Initial relative permeability
Aecuracy definition

(* Automatic accuracy
(" Forced accuracy

A4

Solver type
" CG/BiCG + LU preconditionmer (initial)
(" CG/BiCG + LDV preconditionmer (5. 100
¢ SuperLll without piveting (+fast, —stable) (9.20
(" SuperLll with piwoting (~fast, +stable) (@ 20)

Priority associated to the |priuriw normal j

Apply I Reset |
1.2 i solve button
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f —25—

Initial position of the rotor 0. | degrees

Validity domain = ]-180, 180[

1.3 iHHEWR, HexitiBH
2. Batch Mode (2 _—FKfEmvE, Wikl R K2 TEXH)

2.1 7E Driect EP?&%TM&EM#@
2.2 R Batch, & 3R A4 B b AL 2 ST 14
(& )

Files Reads |
EXME_TMD. TE#h

Start Select all Unzelect all Qait

2.3 THESER, RMIXTIEHE
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= BEREHSHER

1. XU result, FTFRIATHE B SCHF

EHEE O |5 full e | i g EEE

[C)EXMP_IMD.F2D_RES
| exmp_imd FLU
ﬂ ExMP_IMD. TRA

IHFE ) |EXMP_IND. TRA
IHEER ()0 |Flux2D File (k. tra)

State: Ready to analyse 5

Wersion: 10.3010.3010.30 3 110

Comment: File created by PREFLUZD
Elements: 5320
Circuit; EXMP_IMD

Fresiew: v

2. WhRER

hase:

) [T ]
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=B &'

aze. Step: Speed

I

4.5 RO IR E F ML

B
4.1 j@id |sroups manager | groups manager SRz 37T 5k

STATOR_CORE
ROTOE_COEE

Cancel
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42 BREMES ERYEE
S

Reg vectors Bound wectors ] Path wectors ]
Isovalues Color Shade

Analyzed quantity

Flux density

Computing parameters

Ft= nb on
Halit each edge:
Hormal -

Secaling:

Uniform - IR

Display characteristies
[ et Palette. .

astore Defauld

jet as defau11|

TE T

5. BF WM A B

Reg wectors ] Bound weectors I Fath wvectors
Isovalues Colar Shade

Analyred guantity Support

ROTOR_CORE -

Computing parameters

Pts ob on
Qualit each edge:
Hormal -

Sealing:

Uni form - Prey

Display characteristics
v et Paletta. .

sstore Dafauld

set as defau11|

T mE | |
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6 EEHT FHNIEHE

=R
Filte Group name:
|Re Zion - EAR
Objects Current
BRa_10 s BREa 1 -
BEa_11 BRa_Z
Y Add 411 —-» | |BRAS Creat
ERA_13 ERA_4 TeRE
BRa_14 BRE& S
BR&_15 il
BE&_16 ¢—— Remowe BEA_T
BR&_1T BR&_ 5
BEA_15 - {—— Remowe #11 |ER&_9 - Cancel
T [ ] ]
— ™y
e ==
Reg wectors ] Bound wectors ] Fath vectors ]
T=zovalues Color Shade
Analyzed quantity Support

ower denzity

EBARD -

Computing parameters

Ptz ob on
Bualit eaach edge:
Formal hd

Scaling:

Uni form - FEEFY

Display characteristics

[ et FPalette..

zstore Defauld

Jet as defaul1|

TR Wi | |
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I=sovalues

Analyzed quantity

Current densi Jid

Computing parameters

Hualit

Hormal b

Sealing:

=~ \ J

Reg wectors ] Bound wectors ] Path wectors

Color Shade

Support

EEA_19 -

Ftz nb on
each edge:

e

Uniform - I

Display characteristics

-

et Falette. .

zztore Defaul1| let as defaull|

l

=

i |

-

8.1+ EHE{E

-

Computation—> on a support

= | B || )

Filt:

|Re gions

=]

Torque axis

I |AIR_G§._P - w ew Support. .

Fos (deg): OFhaze (Megl: 0O

Quantity

Component |

Value Unit Status

4

UlspLay

[ walid

rearnl i anT e

YValuez P Compute Clase
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ik X

Computation l Coeffirients

Huantits Component: User’ =
Force ~ Moment E Torque / Moment
Laplace’ = 4 hdd A1l ——%
Geometry
Current
Fower
Inductance
Maznetic pr {=- Remowve
Magmetic to™
4 » 4 » —— Remaowe Al 4 »
wmE | mm |
- ™
|l | |
Filt: T T —y. Fos (deg)l: OFhase (Megl: 1
|Reginns ﬂ
Support Q
|AIR_GJ5|.P ﬂ ew Support. .
Huantity | Component | Value Unit Status
@an que Moment 20. 31504 Hewton. m 1] 4
4 »
U1spLay
[ Vﬂll_'li . ‘ropertles. . | YValuez P | Clase |
L LI NN I Y
I

VER: SRR T Horh— 4, WSS RN EL 2p
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9. HEMHKHMAT =R
( -

Computation l Coefficients ]

Huantits Component: User’ =
Geametry ~ Emz curreni » Circuit / Phaze Woltage
Current Aetive pows Circuit / Emz woltage
Fower Beactive p Add A1 ——% Circuit / Phazse Current
Inductance Magznitude I Circuit / Emz current
Magnetic pz Beal part [ Circuit f Actiwve power
Maznetic t« Imag part I Circuit / Reactiwe power

Fhaze Flux Circuit / Magnitude Flux
Sealar 1ror Bms flux <~ Remowe

- w

4 » 4 » —— Remaowe Al 4 »

=

; T T —y. Fos (deg)l: OFhase (Megl: 1
| |Ele-:tri-:al -:u:umﬂ

wSupport

Huantity | Component | Value Unit Statu: =+
@Circuit Fhaze Voltage 0 Degrae 1] 4
@Circui t Bms woltage 380, 00003 V. rms [1]:4
@Circuit Phaze Current 140. 25421 Degree 0K
@Circui t Ems current T.9727T64 A rms 0K
@Circui t Aotive power -2, 3304TSE3 YA 1] 4

(T Tar P Tomoddren -1 OTCEsCRT Vi T

4 »

U1EpLAY
[ walid ‘ropertles. . | YValuez P Clase |

rearnl i anT e

10487 ERP R ESER

View -> save review file as
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1150 BB A B 2

Supports -> path manager
0 o S| |

Fath
Hame:

s ™
Alrzapp —

Dizeretizat:

Section type
(" Straight segme

(* Arc start amg

[ ]

o]

I D
4

(" Are radiuns ang
[ Close the pa ("

rophie seciion Section description

(" Zegment
v fro Fill in T.he enable zones to define your

Center point

K

b

Humerical section Starting point

T |EI
¥ 1598 T ||:|

s St

Length (=380 ; +360 deg)

Create

i
=4

Cancel

360
Details >3 ok | Beszll |

d:

2D curve manager

-

o o e |
Curve description First axis Second axis Third data
Hame: I axis: ;Qmu_v___h Parameter:
C2D_5 -|'I ‘l,\irgap vI | Fluz denzits vl |No parameter ﬂ
{(* Path Components: Farameter

. Hew path. .. Direction - Fa walue
(" Zhell regim

1/2 major saxis
1/2 minor axi:
Main axis dire
Rotating wect
Rotating wect
Hormal compone

" Parameter

Set parameters. ..
[ 1 | FRMRARRHE Selection | 1

Hame | Legend body |
FIDIR Flux density / Direction ff Airgap /f Phaze (...
FIMagz Flux density / Magnitude // Airgap /f Phaze (...
FOHam Flux density / Hormal compoment /f Aivgap /F F. .. Ielleie
FOT ang Flux denzity / Tangent compoment /f Airgap /F ...
Claze
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New 2D curves sheet -> Curves properties
e} 3]

Selection | Display | Sheet | Selection Display |Sheet |
Curves filter: Display I s T hxis
i : & Superinposad Eenzy HmER
.  hutomatic " Butomatic
e e . € Side by si & Stretahed
e — "
FIHen At > FIDix € User € User
gg?z‘é Add ALL > Seiitiiay T”‘& r”‘&
[ on
Mezimum Masximum:
[Pt | L
! Tnvalid points Seale Seale
i — # linem # linea
I~ ¥isibl " Logarithmi: " Logari thmis
¢~ Remove 41 ! = E
astore Defaul(| et as defeul|

TEE HiH THE HRig
EXMP_IMD
degrees
100—
= CURVE FDDIR
3 Flux density / Direction
e i T e ™ e R o ol Airgap
50— Phase (Deg): 1
_100; T T T T | T T T T | T T T T | T \mm
0 100 200 300
_Tesla
11—
. CURVE FDMag
. Flux density / Magnitude
0.5— Airgap
— Phase (Deg): 1
m i
T T T T | T T T T | T T T T | T T
] 100 200 200
EXMP_IMD

Tesla

CURVE FDNom
Flux density / Hormal coraponent

Airgap
Phase (Deg): 1

CURVE FDTang

Flux density [ Tangent component

Abgap
Phase (Dig).: 1
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BEUFRR > ERPE

Analyzed curve Spectrum

Harmonics Hame:

y FlHor - | |3U Spectr_FDHom
Between: and: gt el _l"’
0 +| |a7s. 42028 ~ | F —I

1 {* Linear

Fart of cycle described —— Broads ;FB

{" Decibels
(* Full ecycle

(" Half 1
e Display the
" Buarter oy ~ E'i:nzﬂmpl:lnent o
——— ose

il

Symetry reconstituting the cyele 7

=
~

~

v Create thiz original
curve

EXMP_TT»

Tesla

CURVE FDNom
Fhux density [ Nornal corponent

irgap
Phase (Deg): 1
Full cycle f Mommal

(E-3) Tesla
600
500
400 SPECTRUM Spectr_8
300 From FDNom
300 Fundamental 2661E-3
100
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12 BB TR ERS
B ILHTH path manager

L el |
FPath
Hame:
EAR
Dizcretizat:
200

[~ Close the pa

Graphic zection
{* Segment
" fre

;

Humerical section

Hew section

L

lancel Sectior

b

A

Create

Cancel

Details *»

d:

T

Curve description First axis Second axis Third data

Hame: X oaxis: Quantity: Farameter:

C2D_3 -|'| |BAR_CURREHT ﬂ |E1.1rrent densi'ﬂ Ho parameter -

{* Path Components: Farameter
Hew path. .. | Ho walue

(" Shell regim

(" Parameter

Set parameters. . |

Phaze 0 Selection 1

Hame | Legend body | Create | @
EAR _IMagz Current density / Magnitude f/ BAR_CUREENHT ff ...
FAF_IFha Current density / Fhase /f BAR _CUREENT // Fhas...
Delete
Close
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EXMP_TT»

45
4,399—]

4 799—]

4.199—

0

degrees

Alfsquare mm)

CURVE bar_current

Current density / Magnitude
bar_current
Phase(Deg): 1

CURVE bar_phase
Current density / Phase
bar_current

Phase(Deg): 1
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1217,

1, R ERSE

Pk

¥z

0

100

1

702

76.6

0.766

2331.9

22.27

0.22267

2864.1

4.53

0.04533

2918.1

2.73

0.02733

3000

0

0.1e-3

2. fE direct HF|FH parameterization tools % B S

F

Tl Ele Method Wiews 2

ESC IR

® E:MP_IMD_SLIP

+ @ Geometry

+ @ materials

+ @ Sources

+ @ electric components
+ @ others

Ready

Geometrical parameter 1

AIRGAP

Fun | Limit 1 | Linm

it 2

Method

|Data

Validity demain :

Variation way | any

Default reference walue

Hew reference walue :

;025

0.25

] -IWFINITY, +INFINITY

AR

tianyuvantech
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® E:MP_IMD_SLIP
+- @ Geomekry
+ @ materials i N
+- @ Sources
+ - @ electric components Linit 1 — Variation methor
- @ others
+ @ AIR_GAP : rotating air ga Linit2 [T Value of step
- F:frequency of source c
umber of step
& VYalue of Frequency |:|_ Data |EI. 0273 0. 04533 0. 22267 0. TEG
—- i Slip: value of the slip
F Inzert a space between esach walue
YValidity demain : [ -1., 2. 1]
Variation way . any
Defanlt reference walue : 0.0273
Few reference walue : 0.02T3
[ o | Berazell
4 »

&[] solver -> run the solving process"

e

1]

&
sl @ slel

Main d.ata] Computation data | Parameters Output data |Uptions]

Magnetodynamic computation in mono—parameter

Status :computation in progress il_
Sample {6

Shape Data | Co. ..
Slip : walue of the =lip o

Initial position of the rotor p.] degrees

Information :

Magni tude Validity demain = ]-180,180[

OE | STOF

Estimated time |

BEemaining time [
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3. BEHSTER
3.1 L RHP I Result -> open subject

EHIEE D) | () full - |

[C)EXMP_IMD.FZD_RES
|—hexmp_imd.FLU
[C)EXMP_IMD_SLIP.F2D_RES
[C)EXMP_IMD_SLIP.FLU
A ExMP IMD. TRA
PSP IMD_SLIP, TRA

I
IHSERI (D) |Flue2D File (. tra)

|EXMP_IMD_SLIF. TR

State: Ready to analyse g
Wersion: 103010301030 3 113
Comment: File created by PREFLUZD
Elerments: 5320

Circuit; EXMP_IMD

Frevies: v

32 BRI, AEAKHNATIR. AREERERNZLER

| o S |
Curve description First axis Second axis Third data
Hame: §oaxis: k
m ﬂ Sllp—vl Tor que - n I— I—
{~ Path Farameter Components: uppor £
™ Shell regim LY ATR_GAT d '

1" farameter '

Set parameters. . |

ﬁ’hase | D-I

Selection

1

Hame |

Legend body

|Cr eate E&

Close




S = (S

Curve description

Hame:
t_power ¥ [] |'|

First axis

(" Path
(" Shell regim

{* Parameter
—

X oaxis:
Slip -
Parameter

Second axis

Quantity:
Cizouite  ~]
Components:

Bm=z current

Ve power
Magnitude Flur

Third data

G ]
i)
|

Fhase Flux
E Emz flux
set parameters. . | -
Fhasze 1] Selection 1
Hame | Legend body | Create | LE
torque_slip Torque J/ Moment ff Slip // AIR_GAF ; Fhase (De. ..
act_power _¥¥ Cireuit / Active power fF Slip ff WV ; Phase [ ..
Cloze
= |5 e S
Curve description First axis Second axis Third data
Hame: X oaxis: Quantity:
C20_6 || Iv| Slip - Circuit -
{~ Path Farameter Components: Support:
Phaze Woltage = Al -

(" Shell regim

{* Parameter

Set parameters. . |

o

Phaze

1

Selection

Ems woltage
Magnitude Cur:
Eeal part Cur:
Imag part Cur:
Phaze Current

Aetive power
Eeactive power

Hame |

Legend body

torque_slip

Torque / Moment ff Slip /f ATR GAP

; Phaze (De...

AR

tianyuvantech

act_power _¥¥ Cireuit / Active power fF Slip ff WV ; Phase [ ..
act_power YU Cireuit / Active power fF 3lip ff VI ; Phase ... Delete
Fm =¥V Cireuit f Bms cwrrent /¢ Slip ff ¥V ; Phaze (D...
EmsV1T Cirecuit f Ems cwrrent ff Slip /F VU ;. Fhase (D... [loze

Newtonm

CURVE active_VLI

E tusque_slip |
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Bif: RIERH RIS RBCARTT
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