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Introduction:-

1. Define Requirements: Determine the motor's specifications
such as power rating, speed, voltage, frequency, efficiency,
operating conditions, and any special requirements.

2. Select Core Material: Choose the appropriate core material
based on factors like magnetic properties, cost, and efficiency.
Common materials include silicon steel or amorphous steel for
high-efficiency applications.

3. Design the Stator: Calculate the number of stator slots and
winding distribution  based on desired performance
characteristics. Design the stator winding to achieve the required
magnetic field and torque.

4. Design the Rotor: Select the type of rotor (squirrel cage or
wound rotor) based on the application requirements. Design the
rotor bars or conductors to optimize torque production and
efficiency.

5. Magnetic Circuit Design: Design the magnetic circuit to
ensure proper flux distribution and minimize losses. This involves
selecting appropriate dimensions for the stator and rotor cores, as
well as designing the air gap.

6. Thermal Analysis: Perform thermal analysis to ensure the
motor can dissipate heat effectively and operate within
temperature limits. This involves evaluating materials, cooling
methods, and operating conditions.

7. Mechanical Design: Design the mechanical components of
the motor such as the frame, bearings, shaft, and housing to
withstand mechanical stresses and ensure reliable operation.

8. Performance Evaluation: Use simulation tools or
mathematical models to evaluate the motor's performance under




various operating conditions, including starting, running, and
transient states.

9. Prototype and Testing: Build a prototype of the motor and
conduct rigorous testing to validate the design and ensure it meets
performance and reliability requirements.

10. Optimization and Iteration: Iterate on the design based on
testing results and feedback to optimize performance, efficiency,
and reliability.




STEP 1 :- Select Machine properties. i.e, type of machine, number

of slots, etc.
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STEP 2 :- Select stator properties
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STEP 3: select slot properties. Put values of Hs0, Hs2, Bs0, Bs2 etc
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STEP 4 :- Select slot type or shape according to requirement
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STEP 5 : lets see how Stator design looks
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STEP 6 :- Select winding properties
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STEP 7 : Select rotor properties
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STEP 9 : Properties of Slots
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STEP 10 :- Design of Rotor Slots
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STEP 11 :- Select winding properties
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STEP 13 :- Overall look of stator, rotor and shaft
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RESULTS :-

1. Power Factor
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2. Input Current
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3. Efficiency

B8 Ansys Twin Builder Student 2023 A2 - IM 3KW - RMxprtDesign - Percentage Plot 1 - [IM 3KW - RMixprtDesign! - Percentage Plot 1] = B
Wl fie Edit View Project Repori2D AMxprt Tools Window Help Slmox
H ) Undo [T Docking Windows = EI %

i3 Copy 7 Layouts -
Save 1 pae o If,f"‘;*‘!
Desktop ~ View  Smulation  Resuits  Automstion  AnsysMinenva  Lesming and Support N

Project Managar "x

Percentage Plot 1 — Efficiency . Ans}ys
Setup? - Performance RMxprtDesign1 2722

0w
MaawalizDEsgn] (Transsnt) STUDENT

& machne 0.99695

&8 Current ot 1
# sin(lnputCurrent)

£ Torque Fiat 1
= I Ressmnce ot 1

& MagnetimngReoan
Ed Torque Fat2
EJ Angularspeed Flox 1
3 Torque Flat 3
i Current Table 1

4 wputcurrent
Wil Percentage Tabie 1

action]

-
Efficienc:

= & Variables Fot 1
1 Repead
=B Current Plot 2
# putcurrant
= & Percentage Plot 1
£ Effcency
TumBuigar1
oeintars ! ! ! !
2 companents = I
22 symbots o 250 500 750 1000 1250 1500
RSpeed [rpm]

Resdy 5 Show3IMessages | = ShowProgress X

4. Output Torque
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5. Breakdown Operations
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= B Corrent ot 1
4 segmpurcurent)
4 4 Terpue Plot 1
EJ Resmtance Flot ¢

& EJ corvant Flot 2
rrene
& EJ Ferceninge Fioe 1

B Salutions: IM 3KW - RMprtDesgn]

Seimon [Eeupt

=] [Periomance

Dasign Vansion

Pestarmance Design Shast | Carves |

ThvasPhass ndaction Maching Dasian
Fite: Sehu s
GENERAL DATA

(e aLoan
[Operaing Tamparmurs (C)
ETATORDATA
Pourmbiee cé Staier Sicks

o Dimmesor of Skear (s

i
frnas Diermaanar o Stator ()
[Tyme o Stece Sice
fEmta Giat

Paumines ot Wires per Conducior

s v
s G 12
a0 oy
a1 oy 3
32 fmm) 67
[T Tacth Width g 2w
R 430214
angh of Saenor Ceca (mmy 13
o o Stmdes Care 56
el 1008
netion sectors o
tickneas
to ro
ar of Freelial Exmnches
Whls Coled
12
riuplone of Cosetursors par Sior 3

) Undo

l—_.i + [ save Archive A
N — 5 Restore wrchive | B ooy D ledd

ol

EEa e

B Updiste Defnitions

T Project Variables

B femove Unused Defnitions | L Detasets

& Show IMessages

New Oper Open  Seve Swe Close =
e gt i W1 Salutions: 1M 3KW - RixpriDesignt o
Desitop | View  Smulston  ftesuts  Auld Siruimien [seuer =] [Ferarmance ~1
Prajic: Manager 2% Cesgnverisian | |
oo |
| MeetsDisengnt (Treraen Petomance DesgnShest| cusves
; (Mree pha:
& mncnine
=-f2 Stator Thiz=-Frnea Inducian wmcnine Desiar
3 st
iz Senupd re:
- 1D wancieng =
GENERALDATA
ivsn Sutput s oA 1
o o
g
B
o
50
= 10
Frcianal Loss (W) [}
raege Lacs Wi [
Jneroian vode: Moar
po orLon Conatant Fewer
arsng Tomperature (G %
STATORDATA
o B Al Tigmed ret T umbar of Steor Siol k)
=Bl Tocaue et 3 o Dlimmsrmr of Steer 175
= W Conent Tabie & i Dl e STSTEIOe ATy sz
R — 5 5
-5 Parceniaga Tatia
=B vonsales Pt 1 E L
RSpeed
= B cument oz
i trputcurrom
5 B3 Percentage Fict ¢
SFiceney
= {3 Pawer Table 1
= o -
< Pamer Flot 1
= Outpunomes
oin Fetr_|

5 ShowsMassages

N
Ansys
w2

STUDENT

— ShawFrogress

= Show Progras

Hew Open  Open  Save
| Eximpies

Descop | View: S
Project Manager B ox

Emeriegr P

| MmieliEODESEN I (Transient)

. RatcpriDasiga (Three Phar
5w

Nursier o Stofor St y
uter Diarvete: of Staior jmml 1718 I
e 1 St Sots 5
e
i
it
9 arim 2
8 oprmemnce i is
a - Tap ootk wAdh g A24062
= Bl Carrent Pot 1 (Batton Toom isth (mer): 430234
[
1 B9 Toreun Pit £ Loscit o1 Sitor Gorn ) »
o ey imchr Facce o S Tre o3
: s e e s
" MagnatzmgRsocta e — 7
= & Torgue Fiot 2 100D thickn@ss (). Q
= bl Vi prest aars i
; e e hranch
B orcn i 3 Pl 2
B -H Curreet Table 1 wnding Tye. Whos Coled
= Ipuicurrent 5 o
-5 Prcantoge Table 1
i Ehcency
e B misc pret 1
L 54 rowuieati
4B Veriobien it 1
£ aspase
o B current Mot 2
4 npuitaerant
Feccarton Fo 1
£ ertaen
=[] Power Table 1
oyshiecen
= -Ed Powar Plat 1
7 outsutraer
i Gagien__J_vauding e |

|

Seve Close
s

Res:

* [@Swehmrive | Ao 9 Undo
% Rextors Archin

AE Seniiation: [

o

1 Salumans: IM 3KW - RMeprDesignt

Help

2 Cony 04

E E gl @&

B Upidase Defiritions
B Rermove tinused Defitions

T Projoct Varisolos
|/ Datasers.

=N

Uszian yonatisw |

Pariemance Design Sheet | Curvas |

ETATONDATA

4 Show3Messages

A
Ansys

2021 R?

STUDENT

— ShowProgress




i

Open _Open  Save
~  Fxampl
Desctop | View  Simulston
Project Manager Do

£
| MaweilI00esgnl (Transiens)
(Thros Phas

4 Current Pict
1< sn{mpuncurrare]
Torgue ot £
- Remistance Mot 1

£+ MngnatTIncRanc
@ Ed Torque Flot 2
B AnculsrSpes Pot ©
B Toraue Flot 3
© QI Current Tabie ¢

# Inputcurrert
-] percantge Takie |

< Effidency
B Mise Piot 1

ey
5 [ Power Table L
DR

e W

Save

N

RMsprt

.
=

Close

Au

Tools

Save Archive 4 1 ) Undo

Restore Archive q:‘(mx = Rzdo # ? Jﬂ E] ﬁ]

B Solutions: IM 3KW - RMipriDesignt

B} Upciate Definitions
B Remove Linused Defintons

TE Project Variables
L~ patasess

=N

< Simulalion [E=T

| [Peromance

7]

Design varimicn |

Pariormance Design Shast | Curves |

&

o conr
[Ered Lssknns Feacienta Comecion Facr

[Fress hinmu thicknas mmi: i
himgraic pross ham Ho
Jumber of Sarsiie] Eranches I
e ——— 2
ncdng Tyne. ‘whole Caile
ol Pk 1 I
lumber ol Cordudoes per Slot i
lumbie of e ras per Condueor 2
i Dimmatnr () g4
it i Thickrs==s ) 1
e Thickness i) i
ol Jiner Thickness (mi): [
_oyerinsulonz i [
Slon Arz= (2} 927923
i Sl e 2 [FE
720534
%
i Lzt
‘arducior Larah adjustment (mim) 1

S|

Liagrarn “winding Eiar

Open  Save

o
= Exampies

7 Solutions: IM 3KW - AMpriDesignl

BB Update Definitions TE Project Varaties
Bl Remave Unused Defnitiens | |/ Datasets

& Show3IMessages

STUDENT

= ShowPrmgress

Ansys

Oesitop  View  Smulation At Seniloron [Satupt = [Feromence
Fropech Mansow: P Dasjgn vsiistan [
ELL
| MawelI0DescA (Fransient) Patoimance DesignShast | Gurves |
p {Theee Phuss
B mactine
& Stator
14 shot ROTOR DATA
) vanaing Pirnber of Fiotor Slots: b}
5 Rt lair Gap () 125
(¥ st P i 4 e i
B o Leage |
e Shalt hal) fmim) s
i S i
& e i 3
Bll sia et g 1
& B current Plot 1 = o
4 sedInputCurrent) fHal Slat Mo
Tormque Flot 1 | ah e o
ol Reciatance Plat 1 [Bnckang Foctor of Aotor Cors 035
7 MagretzngRenctal Type ol Sleal sleel_1008
Torqu Flot 2 [Skew idih 1
- AngularSpesd Fiot 1 EndLength o e {imm) u
- B Torque Flat 3 Haigntaf End Fug (mra [
e af End Fiing fmm) n
- [ Currant Tabla 1 [Rasisty ot Roor
£ putcurrent i o
[l Percentage Tabie 1
24 EMmaeney
=B Misc, Mot & T
= PowerFator ——— =
& B variables Piot 1 — ‘UU '\jw
= RSpeed
= B currant Flot 2
# putcurrent ~ e
- 5 Fercantags Piot 1 \ //
# Effiency - I
&[] Povwer Table 1 Se—
Mminy | meagmm | WindwgEsiior |

oen_Onen Sive Dol wi cotuions: 1M IEW - RMpriDesignt - o
Oesitop  View  Smalaion  Assuits AU Simdation [Seas
Project Manager B ox Cesgn Varation [ ]
e -
| Maswel30Dasgnl (Transient) Padmancs Design Sheet | Cuves |
E (Three Pha:
o
o Fiotor o
175 Cenligemde jahen.mm "2 o374z
[Fresrstniy of Fator Fing
175 Cantigeeme {abm mm"2jm} novI7es
Bagnet St ves
WATERIAL CONSUMPTION
lamature Copper Densiy fuaim 3): a9y
[Fiotar Ber Matericl Oenaity (kaim”3) 2083 I
Fuosor Fiing Maesies Density (ki 2689
Prmatura Cora Stes! Density fagim ™3 ELi
Jicsar Core Siesl Dersty (ki3 7872
= B3 Current Flat 1 = et
4 sn{lnpuaCurrent) {armimture Copper Weigh fk) 24501
= B3 Tarque Plat 1 Fuosar Eiar Matieriol Weight ) 305
ikt Fing balesisl Wekgh (). 0240331
Jmanire Care Stes Wesgh (o) 131079
ot Core Sieal Waight tka) sz
[Taink Het Waigh (o) 3 35
{ameture Care Stee! Corsumption (k) 24ara
&3 Torque ot 3 [Frosar Corm Sveal Cansum e
=8 Current Tabls 1 Ao
£ wpurcurrent . -
=[] Fercantage Tabie | =4
= Effioancy
=B Mise. Pt 1
A 2 , G |
£ B Variables Plat 1 o U ‘ U\J
4 Ropees
=8 Cufrent Plot 2
2 mputcuren ~
& B Fercentge Pt 1 e p—
T Effiosncy e —
=+ [ Fower Table 1 === &
< OumputFowEe
=B Fower Fint 1
4 Outputowar
Main | Disgram | Wirding Editar

[ )

Ribbip

e Archive
L Restore Archive. L Comy. 0% Ry

@ o

BB Update Definitions
B Remave Unused Definitions.

TE Project Varisbies
1" Datasers

& Show IMussages

Ready

5 Show I Massages

033 RI
STUDENT

~ ShawProgress

STUDENT

= Show Progress




ikl
Op=n
Bamples

New Open

Dustidn
T
—

Viomamaet ot

Vi Simulat

3 x

A panyss
- 15 optmatrics
- [ Rasuts
= Curreat Plot 1
- endinpCarrant)
=K Torque Fiat 1
=B Resistonce Mot 1
¢ MagretisingRendor
-3 Torqua Fiot 2
4 [ Anguiarspesd Piot 1
- Torqun Plat &
& ] Curront Tabia 1
- T Cus ek
Bl Py Tabe

&1 Variables Plot 1
¥ pspeed
5 B curvent P 2
= hpulCusrent
= FS Fercentage Fiot 1
¥ ficeny
FA] Poswer Table 1
# Outputpower
5 BS power Flot 1
# Outputrevier

Save
As

S

Close

fesui

Mactune

wprt Window  Hefp

Rswedchive A O ) unde @ﬁ &
[ Resitore Archive L4 Coow (4

1 Selutions: IM KW - RMxpriDesign1

B Update Defntions T Project Varianiss
BlRerove Unused Definitians | Datasets

=],

ASE Simulation [Ecup | [Feramance =1
Desizn varizton |
Tt
Parformance  Design Shest | Curvas | STUDENT
RATED-L0AD OFTRATION
Etmlur Fiesistance 1 (o) 1 75373
SStalor Fissistance t 20C (o) 144250
Stator L=akazs Heattance 1 (k| 231183
Slol Lankogs Fencence s 1 (ahm) 177363
1 (oren: 1515757
o Lestge Beadancs 7 ubs W MEESE
112321
267737
bk i I
Iron-Cors Loss =i (ohmi 626509617
isgneizing Fissctance <in (ahrm).
Stalar Phase Current (4] 615765
Fuaront st sponing o
Iran-0 14240406
Jasnetzng Carent (4] 362,
Finr Shnes Gareat (5 78
Copper Lass of Staur Yirdin 14 20211
[EopberLocs of Poior Wil oo 0435
rar-Cats Less (4 10022904
Close
TS
Diegrem | Weading Edtor_|

Reacy

Wiew  Project

L]

Machi

S )

o

i save Archive ) unde

o a”

gl @

& Show3Messsges | = ShowProgiess

B st Detntions T project variapies

= N

¥ Resiare Archive 58 Cooy 0 Rede Bl Remove Unused Definitions |/~ Datasets
e Spe Oren S e S Binas % Solutions: I 3K - RMxpriDesign - B X
reavn | e an e AR S [Eeim = [ A
e ioages = Desian Vasistion | Ansys
30w P
| Mmevelsopesgns (ronsent P Desigm St [Cuves] ST
. RMxpreDesignl (Threa pha:
ron-Core Loss ) [T
Fricicnal and Windans Loss (#]: n
MJ 0002
ot Loss T
gt Pﬂwsr(»{v\] 131035
utpsut Porwer ki 40002
WMezhanical Shat Tarque i 135367
Elisenwy (7<) e
acior 0763838
Fioted S 0.0253533
oot St Smad (P TaE o7
ROHLOAD OPERATION l
= s InputCurrant)
- Torque Fiat 1 NorLoad Statce Fesistonza (oh) 175373
04 pic Simeor ok agn Femeanc (o) ama
B Resstancs Flot 1 Lo ' Fizsiztmnce (shi: 112313
- MagnetizngRescar Io-_uas Fotor Leakege Feadsncs (chrm) 288029
41§ Torque Flat 2
45 AnquiarSpess Piat lorL oA St Phase Cument (A1 3
b —Sisoiaitoosiill irL s et e L nas (W) U s 46
& Torqu Lo iapur Psr ) 57
=+ Current Tablo 1 lo-Loac Power Factor: IIDZBEH‘\
i putcurent 3 -~
[ Porcentage Tette ©
¢ Emarcy
£ Mise. piot 3 o
£~ PawerFactor
5B variabies Aot 1 UU \) iy )
i - RSpees
5 B3 current piot 2
D mputCusrent
< B3 percentage mat 1
= Effency = ]
[] Power Table ©
Epr——
2B Power Plot 1
=~ OutputPwer
T Men Cisgram | ading Editor |
Resdy ® Shew3Messoges | = ShowProgress
3 Fie Edt View Projec =
8 ] e @ tnde E ﬁ @ @ g] B v oo T Project Varcbles | (5 A
L A & Restore Arhive < Comy 0 A Bl Remove Unused Defnivons | Datasers
i s i e %1 Solutions: IM 3KW - AMkpriDesign - o x
Vhew Sion el sk iatoe [BowrT =] [P =] A
Rrfact Mdom LA Design Variation | Ansys
Ll 2023 R2
| MEEIlD0SSION1 (Transient) Performance Des STUDENT
cLond Pavet Facior aEsTaT
Lo ST §10376a05
oo Sheh Spesd pm) 1a8a5s
BREAK-DITNM OFERATION
Eresh-Down 3 g
Bveal-Down Tomue () 152684
Eresk-Diewn Testue Rati 43116
Ereak-Diown Phass Cumant (4] 7 0984
LOCKED-ROTOR OPERATION
LacherRowr Tergoe Tm). 3.07
7 sngreutcurrant) Lackad-Fiowr Phass Cisant (41 524155
-5 Tomgue Fot 1 ke Flotar Taraue Reto 32184 1
- Resistance Fiat 1 Lackad-Fiokar Qument oo 5157
ichat Fiotny Stator Piasistnca (chm) 175373
Locke-Rowr Statoe
Lnkage Fisnciance (ahm 154572
ackac Foat Raror Fasistonce (chank 124809
Lacked-Fotar Faior
Leakage Fianciencs (o 181158
. |
E\nlw
I Fower Tabe §
= OutpuFower
- Poweer ot 1
 Outpurtfower
i Main | Oigom | windingEdnee |

Resdy

4 Show3Messsges | — ShowPragress




Save

Open

Open
Exampie:
Orktap  View
Froject Manager y x
ET

| Maellzesesign (Trans=nt)
. RiMxprtDesignd (Three Pha:
& machine

5 g stmtor

1 stat
T warding
@ fotor

- st

© B vanding
Lo shen

B3 Current Plot 2
© % mpuecurrant
~ B Forcaniege Hlot 1
2 Eiciency

e

bl B

fave Clese

Sirmulaticn

Mschine

Main

M

[ TRseve s
 Restire Archie: | i Coppe | D
B Solutions: IM IKW - RMxpriDesign

e

@ B

B Updste Defrtions
Blstermeve Unused GetinLons

Aute Sirulation

=]

B

TE Prject Varisbies.
| Dataseis

=N

Dasign Usriston

Perkomanies, isai Shael | ives

DETALED DATAAT RATED OFERATION

[Stain Siot | enkage Pesctanc ohi
S End g Lapkng
Sencionce

o Dmsnemn-[snkme

ocierice

[Fitor Siol Leaxos fteactanc fohry

Fatar vt g L
i e o)

ok Omroel kg

Eonc=nm

[Sksemrriy a2k Risacianes obrt

[Sramr einding Fasor

[ Tosth Pl Deney (T
el Flux Cerisity {1 sl
(Sl robe P Doary sy
[Butor ok Flux Density (Tesla)
lpir-E Flx Dty (Tl

[Sraimr-Teath Ampars Tums (4]

1 12sme
0515757
045656
105633
vo71z8

1 26011
D70

0831207
183778

078353

547670

R T |

Close

e e

SO /

Ansys
__wn R
STuDENT

Show3Messages | — Show Prograss

Clase

Ftavemcnive 4 Cui ) Undo
¥ Restoce Aickive . ZACapy D44

Bl Update Definitions

B Ramove Unussd Datnltions

FE Project Vansies
17 Datasers.

=N

New Open Ooen Sove S K Solutians: 1M 3KW - RkdxpriDiesiant - o
Desiwop  View  Smulation  Resul Autd Simulation [5atnt =
Praject Mansger » o= o r
esigr Vanation
e I .l [@®
| Ml B0Desige (Transiers) Pergnmence Desian Shest | Cunes |
| RixpriDesignl (Three Phat
& e
<43 srmtar TR L
41 sint Foice Teell Ampere Tams (A7) e
= Stotor ¥otie Armpers Tums (21] T8 E50E
-1 vanding [Frotzrake Ampers Tums (AT): 233408
0 Rowe leir Gap Arvesra Tums (47 2126m
Kb St i r Faciz-for Hagnst
ore tor Hagnstic
_ B vndng Cm:.m engnle.\,:u.v ob=
- Shalt Carscion Face-for aanatic
- aabyss pay snu» o Aol ok
@l apumetrics Samimiion Tt ior Taath
alie Sarmtion P for Terth & eks
A= citagn Facor
Currars Fiot 1
i sefpeCirrent) St Curere Carsity (4
B Torque Fot L Sqoeise Elpeiac t aisig (e
B il st Theresl Losc (3 2w 3
- -1 MagnetizngReacts: Fioic: Ber Cameit Dersie (A
@ B3 Torque Pt 2 it Firg Currers Ciznsib 8/ ven 2
- plecsaced #iat 1
T E S o Tum Length af
i o Steror Windirg {(mm 27736
4] Currere Table 1
£ mpuecurrant 8 =
1 ] Percertage Table 1
Glosa
i mpaturent
=-E3 Parcaneags #int 1
= Erfcisney _
4-] Power T 1
5 CutputFower
- Pawes Fiot 1
= GutputEower
& Main | biegren ‘ending Eitor |

Reaty

=
— A
op-n

New  Open

Save

Desktop  View  Srulation
Project Wanagsr 3 x

o
| MawelBDDesign 1 (Transient)

=R
5-::! Close

siilts

1 Save Archive A E f
& Restare Archive. 3 Comy

1 Salutions: IM 3KW - RMxpriDesign1

*) Undo

B Update Definntions
B Remove Unised Defnitions

Auts Simulsion

=l

=] [Peeormonce

TF Project Varisties
1 patasets

=N

Design Vasistion |

Perormance Design Shest | Curves

WWINDHNG ARFANGEMENT.

(eASZZIEEE

tnale persint(efac degrees)

The 3phase. 2-leyer windng con ba smanged in 9 sials 8 below

n
Ansys

STUDENT

Shonw I Messages | = ShowSregmss

Phasa-A axis (slec. degresst 140
First siat cantar (sfac dagiass] ]
TRANSIENT FEA INFUT DSTA
E
For on phase ol tha Stesar Windeg:
b I P ot 1 Hambe of Tiams 204
7 MagnetizmgReaciar Pramhe Blenchas 3
- B3 Torqua Plot 2 Teminal Fasistance (chm) 175373
- AusguisrSpeed ot 1 End Leakage ndacionce (H: 00016417
b gw g o Rt End Plng Betwaisn Twa Baim of One Sice I
ety Equwunmnrq ol fahrm) 1.73526-05
- Currenst Table 1 Equimient Fing Insuciarce (H) 11947708
 IputCurent % o
& [ Percentage Tabie 1 _
# Effciency
& B mesc Flot 1 oo |
= FowerFaciar
- Variables Piot 1 i U U D
4 Ropeed
= Current Fiot 2
 InptCurrent
- Prcerage Piot 1
=
-] Power Table t
# OutpnePouer
= B Power Flat 1
# OutputPower
e Main | Disgem | ‘Wwinding Ediioe |
FReaty

5 Show3Messsges | = ShowProgress




Outputs :-

! oo M 464« Bbpriengn]

7 Solutions: M 3KW - RMxpriDesign] = g X = omE
P Bl =l
Sniahon |Seup! =] |Perormance =l
o 2
Cusign Veror
! LT ——
Putornance | Design Shest Cuves | to T ——
lame
= Ansys
| S
o —_—
wisi y
m
Zw
f
i«
Y Az
" e o o w oo
po. o B ) 3 ok
er— et P )
0 Foe |
1 Sokutions: IM KW - BMxpetOesignt a X B! Solwions’ I 3KW - AMpriDesign iz fa x
Siwinien B = Souessn =] [Petomenia -
Cocnrvsicn. | | Cesiguiaioten | |
Patormaree] Do et Caven | Fasomance| Cevan e ‘Cores
Home: [Bpmomator 3] o
= Ansys S o e T Ansys
v 5Ys - pr.bl
B Givent
— pEp — R
1 s — B Leabage A
1 I~
1 2 |
us N
\
P
1 = e 1 s06% o
T - s |
A B o o, e s o o ol 5 ]
o | chse
¥ Sohuions: M 3K - RspriDesign =L
G [ (T -l
SR : Cesgrimin | 4
g Sufomanco | GsignShust Cives |
: e | -
Ansys
2 H
® STURENT
s
- wrind
) s
H s
T wwind
omn
- . o ]
0w .
) o o ¥ Vi
oo |
¥ Sk M3 bt = a o® 1 Sckirions: e B - MRS S
=] [Fomemance - i ] ] Pt
[F [
r | 1‘4’ P | ‘J
] O S s Pt Do b G |
(CS e :

=i Ansys
e
St
e
1
2w
! 1 \
3 somi 4 .
i X
nesml o

Oore |

e

womn

[

Ansys

“Tiwiint




7 Solutions: IM 3KW - RMxprDesign! = o x

Soiatin 7 =] [Fesomence

T I

Pertomanca | Design Shaat Curvs |

Teaar

Ansys

w
STUGENT

" = = s = E
Sored
o
® Solutions: IM 3KW - ign = o x
e — e e
pobee Sirutevon [Smupt =] [Pomercs
EE = Fapore =]
Dok ston: |
A | o2

Partomancs | Gasign Shast Cirves
Partrmancs | Doogn Shest Cavs |

o T — Hama: [PocsFacra Spes 2

Ansys
Siuont STUDENT

044

hass s )
5 % s & B
|
g
&
Pows Facter
3 = 8

.J» o 1600 ! ! |
Spesd o BN s oo 15
Stosd ram)
Cone |
Close |
¥ Soltions IM 30V - AMxeriDesion’ - o x — -
BT Scktions 14 36W - RMprDesign - 8 x
Shister [Bonset <] [Femance =
Somaon [Seer <] Femomerca
P Yo [ | [
| |
Pudormance | Dusign Shwat. Corves |
Portoumance | Dusgn Shout Curves |
Ansys
mA R Ans
St A
SHuoent
= 5
g=
3
0 o —
o = 50 e 150 100 o T T T
Spendinr) o E o o o oo
Outut Poms ()
— — e i
# { Solutions: IM 3KW - RMprtDesignt — o x
Semison [empt =] [Frdormases
1 i M s o ™
CS—— 4 s 1 =

Padormancs | Casi Shea s |

Mo

" g ,«
3 i
i ‘
3 \
|
£ & % s % o —
i

Cone




1 Soltions: IM 3K - RikprDesign = B X B Solutions: IM 3K - RMpriDesign]
St 7] =] [Pwomence =l Soision[Sev1 =] [Fetormares =l
Dasi Varior | = ‘f Dlesign Vv

Pufoimancs | Dasign Shaot Curvas |

Hae: [Targue vt oty Fhiswaabane Commos -

|

tion- T N -

Tomue 3547 1073
Ansxs
i
Torua 275 (078N Srwwent
Toma Xt 11918V e
| Torma 280 mp0atv
T
] = s 04 i
3
i we 04 A1V
Torma 250 19750 ]
|=owa 0 7388
st
N— Tomue &7 Svr 219809
¥ 100 X o |~ Tomue S0 v 1 1000 o x T m‘u
Speed (i Spaed (po)
coss e |
7 Solutions: 1M 3KW - ReprDesign = o 71 Salutions: IM KW - Rubspriesign! o x
sowwon [Baimt =l Soasion, [ < s =
Ovsaaeanon [ i Vesbin. |

Pudtmarce | Doighas Comes |

-

17780

00

o7 4

s o

e

Toraus

1204357 o

noaE

Bonsr

a0 -
]

Ssosd o]

ciose |

Pidotmance | Cusagn Shea Curvs |

tens | T I

LIS

St Frmuency

15047106

1547106 4

108

g7

LER

BaIE

Rt i

iy |

(e
1]

Spas )

Close

s




Final look of

motor

BB Ansys Twin Guicer Srudient 2003 R2 - 1M TEW - Maoneli30Desion? - 30 Modeler - [IM 3K - MavwelDBesion? - Modeler] = f
W fil Edit View Pojen Dmw Modclr Mamel 3D Took Window Help C e
[ B Q oran Grar a4 % DM g @i moe B @ae | 30| & o e Hew S| o -

=T Ehedo | @seectbytave @ & oo~ it § @ - oo | {7 ot @ Tmponc | (B | @l Cramiar | e o Fer b - Ema e -
Save. | pasen 3 Diters a 2 @ e BerR®@ [\ (& s v | | (9 oot N urs 30 - WA B
Descop View | Drae | Mode  Smewes Rt Aummation  AnsMinera  Leiming st Sppon

Proiac Mansger 4 %] 7 nerzgian A

|-& Createlcerl) ns'

fers . [B Subtrect T

5 DuterRenioa

. |9 createserd

mes 53 reets
4.3 ol Terminal

N 73 Collem 0
oo ¥ Creatauserd
P E— -l Ouptcnea
o —" # L2 Sustract
Curertirncac) 7 & Coilen 1

4 Duplicatege

Deceovoace flaes) * T Suslract
rticaeataca(Fhassd) | &3 Coilerm 2
dica (Fhasec) £l Duglicalebo

- = Colerm,

s ol |
usLriape(rresec) :

s T @ Subtract
o) &= Cailfem. 4
Tostvotgs(Fhases) # Wl DuplicateBo
rutvorage Prasec) R Subtract
= 0 @ Colllerm 5

- Duplcarehc
& @ Subiract
2 Colferm 6

L & W DupliesteBo
A &I Subtracr
- @ & Coilerm,

P -l Duplicatelio
B i @ Sustac
s = Colterm 8

4 Duplicatsbo
T Subtioct
5 =& CoifTerm 3 e — Ty
—_— o El 00 i Somgonsas |
© ShowMMussagas | = Shew Progusa
B oy T Budar Student 2023 2 - 14 300 - Manwati DDssign? - 30 Modele - [ 3K - MaxwetiDDssign? - Madslr] - & x
IRl B Vew Pojec Duw Moot Maowel3D Tooks Window Help lzix
& Yunde seemoset v W @ oo ran Qe aa L X 3 - Whesaer dffoe M@ Moo -
=] acom, MRet | @it mng | © % Beterate~| Qs 5.9 O | @ A e - I~ e
SEE (91 Paste 36 Dilre ® il Ber|@ | Usiss B - @A W
[t e W et e e e
Proecr anager 2 x) & & imerfizgion
= o 2 GreatoUserD
soesign (Transienty” 438 Subrrace
s | B2 OuterRegion
! 8 CreateseD
res | o e
bl e ol Terminal
= &= Coilferm
) - Createlierty
oy -
4 Subtract
P B3 Callam 1
Mot Torse @ ! DuplicatcBi
et 4 Subtract
Curacirtassa) £ Catem 2
Cuunepasd) @ i Duplicatcbe
Cortianc) 4.3 Subtract
5@ Cotem 3
S @ 1 DuplicateBes
s Pean)
FidcediologelPhnsec) -5 ey
s = Coilferm 4
Fusage(phasa) & DuplicateBo
Fluitkagelfhasd) 3 Subiact
ko) © = Caifferm s
s @ W DuplicateBe.
TometEEhaseA) = Subiract
ramerehozes) © = Coilleim 6
:’;"‘"""’Wﬁ‘"““) -l DuplicateBe
i 4 Sablract
i © = Coiem?
) -t Duplicatehic ¥
a0 Tvee et wcton o) o @ Subliact t
B & = Coilferm L W
o ! Duplicatebe tz,
o @ @ Subrac
" = Coiferm &
— o £ ) onests
Hotting s seecies 9 ShowiHbesseses |~ ShowProgess
B Ao [CRUVERTS - 30 Medtsier - [M 3W - MaoueiitDesians - odsier - a
7 Fle Edil View Pioec Diew Modeler Mavch 3D Tools Window Help _lzx
B e B gern B 86 EONV|B R Muw pa@dov ms - @weswer Heon S o -
Catopy O iscs | @seecioybiome % % Froues Qraseeaes GO D @ AT L - Dreme {3 L sovsn @ e X - Egg e -
ST o paste X Det % | " o e n R P e S rre o - s B
e Wew  Draw | Model  Srulon  Rest  Avomsion  fngsMinens  Lesming sod Supgort N
s == i X
; S s
100sign (1eanchont)” B Sublract AT | 45 Mo Recanily Used
panerte # SepareteBac NN
TR Subtract
s
s
P
Wourgtfargun
ronte G Gol 2
Curers Frasas) |4 Duplicrtetn
Currsrrased) © @ Subbact
Cunererasec) P Coil 3
e veb Ko
il Duplics
‘e oage(Fhacet) b
el nser] =ty
TauE ISR eI
s | & # DuplicrieBo
o @ Subtract
&
| 4l Duglcatetin
© @ Subbact
4 Coll
& W Dupticatesy
& @ Subvact
o Coil s
| T W Duplicatel L —
R

et

© ShowstMessages

= Shaw Progiess




B8 Ansys Twin Builder Student 2023 R2 - IM 2KW - Maxwell30Design2 - 3D Madeler - [IM 3KW - Maxwell3DDesign2 - Modeler] - o

W file Edt View Project Diaw Modeler Maxwell3D Tools Window Help 2 x
I I ) Unde. | Select: Otjert = Q o pan Q:un H & Fier A G- & - WMeare~ dHicia @y Moo
o witeds () Select by Name Surorae = 0 B | et | o] L Sy X - g o
S8 (i paste X » 20M 0 rient + S Soo| Bev | unins 30 -G B
Desktop  View Draw  Model  Simulaion  Results  Aufomation  Ansys Minerva  Leaming and Support N
Preject Manager 2ix & & Bar A Companent Libracies 4 %
= i - ns
P Createliserd | XS § Foian
3esign2 (Transiont)” T8 Subtract " ,, Mo RacemtyUssd
wonents. ¥ SeparateBoc & df Maswell30 Companants
4@ Subtract = (3 Human Body Exeriors
i = @ copper - Female
b & o Coil 0 L Male
ers & @ Male_Amm_Let
! 19 CreateUserD % Msle_Am_Fig]
N W DuplicateAn # Male_Bady M
;“ & B Subtract @ Male_Hand Le
i pn & Mslo Hand R
4 # Male_Head_M
que @ Wl DuplicateBo ¥ Male_tog Lok
Movingl Tarque. & B Subtract @ Male_Leg_Rig
rents B Coil 2 # Male_Tarso b
Current(Phasex] @ ! DuplicateBo -3 Qi Wrshess Power Tis
Current{Phases) @ O Subvact | '
;.;m:mm - Coil 3 | i ////
Joltages /3
® W DuplicateBo .
‘ducedvoltage(Phases) b s !

miucedvoltage(Phases)
U - Coil 4

fr it '//'// i
(Phasen) @ B Subtract i

Pl inkage(Phasen) & & Coil 5

Flustinkage{PhaseC} & ! DuplicateBo ' ‘.

ages @ B Sublract !

BpitvoRsge(Frssen) &P Coil 6

Inputviorage|Phased) # W DuplicateBa '

Inputvelage{PhaseC) & @ Subtract

e

s A - Coil 7
o ¥ thl DupiicateBo
pov & @ Subtract @
ni (Three Phase Inductan Motor] B Coil § \'
e # i DuplicateBo
tor & G Sublract ey
o &P Coil §
L @ ! DuplicateBo S —
e Te=1]) o = 70 mm) Components [
Resdy. © Show<4tMessages = ShowProgress
B8 Ansys Tiin Buikder Student 2023 K2 - 1M 3KW - Maweli3D0esign2 - 30 Modeder - IM 3KW - Maxwell3DDesign2 - Modeles] - o
W] file Edit View Project Draw Modeler Maxwell3D Tools Window Help A x
B, - “® e Grean 80" =me 1
Aoy Chade  (@SeerbyName % % S Qriveox § Q@O0 |[@ A g
SE B paste X Dol ® Zoom g Orient ~ feh| @
Deskiop  Vew D Moded  Swolfon el Auomstion  AraysMinerva Lasrning and Support
Project Manager. 1% 2 Colly
EEEE— #-l DuplicateBe
Sissiga? (Transient)” & B3 Sutmac
savasats - Coil 2
! DuplicateBo
i @ Subtact
b P Coil 3
b = i Duplicatedy
o @ Subtact
A P Cola
© l Duplicatese
e © @ Subtract
Mowngl Torque. = -9 Coil 5
e { b @ Duplicatess
Curvent{Phasea) | B @ subtact
Current{Fhased) 3 o Coil &
Curren(ehaseCy ® ! DuplicateBe.
Fionfsserive? © B submact
Tulucacialtaga(Phasea) oy
nducacvalaga(Fhases) pl
ucacvalaga(PIEseC) I Dopkracatn,
ke B Subwact
Fwinkage(Pases) =& Coilg
Filotinkags(Phassa) | & W DuplicateBa
Flutinkaga(Fresac) 5@ Subwact
o L & coils
EputVallagelFasen) - ) Duplicatefio
Ipunotge(Fhased) &8 Subtract
mpurvohage{Fhasec) o Coil 10
s ;
FlecPowes t: 8 DuplicateBe.
ki B3 Subact
o & Coil 11
1 (Thra Frnse Inictan Motor) - DuplicateBo
. @ Subact o
(]
tor & Coi 12
L i =i Duplicatedie
" | & @ sibwac —
— Tima =1 a 200 () NS
Nething s selected 9 ShowtiMessages | = ShowProgress

Conclusion:-

The ANSYS simulation successfully modeled the electromagnetic performance and operational
characteristics of the 3-phase induction motor. The analysis provided detailed insights into the
motor's magnetic flux distribution, torque, efficiency, and thermal behavior under various load
conditions. By simulating real-world scenarios, we identified potential areas for performance
improvement and optimized the motor design for better efficiency and reduced losses. The
design process demonstrated the capability of ANSYS to accurately predict the motor's
performance, enabling the creation of a reliable and efficient motor suitable for industrial
applications. This project highlights the effectiveness of using advanced simulation tools like
ANSYS in the design and optimization of electrical machines.




