Simulazione con

Simulazione di motore ad induzione
trifase
per lavastoviglie e forni
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Simulazione con

SPC-IMD 4.0 (Consortium) - C:\LAVORT\FIRVFIR_Si_LIML

Fle Data Outine Anahsi Tocls Optins Window
e d| 8 £ warnings Errors

Shaft radius

RadSh 15.0000

RadO 15.0000
Rad1 39.7000
Gap 0.3000
Poles 4
Slots 36
LamShape Circle
Rad3 67.5000
S-slot Flared
SD_S 15.5000
TW_S 3.6000
SO_s 2.4000
TGD_S 0.7800
TGANG_S 45.0000
S02 2.4000
FilletSB 1.5000
Lstk 85.0000
Stf 0.9700
TGorSO TGang
R_Bars 28
NumHoles 0
RHole Round
PCDia 25.0000
HoleDia 4.0000
MConfig Int
DblCage false
Bar1 Type5
RoShift 0.0000
Edit View Full motor |

FIR\FIR_3_LIML

e
Change the motor view

[ outiine Editor

BarExt 0.0000 [*!
ERType1 Type D
ERODia1 78.0000
ERIDia1 48.0000
ERthk1 10.0000
ERLedge1 0.0000
Rim1 0.0000
ERType2 Type D
ERODia2 78.0000
ERIDia2 48.0000
ERthk2 10.0000
ERLedge2 0.0000
Rim2 0.0000
NRFins1 0
NRFins2 0
NSDuct 0
NRDuct 0
RadSh2 15.0000
RadSh3 15.0000
ShDens 7800.0000 [
AxExSh1 0.0000
AXExSh2 30.0000
AxExSh3 30.0000
MConfig Int
DblICage false
Bar1 Type5
RoShift 0.0000
Edit View

Flo Data Windng Analysis Took Optons Window Help

e E & [ wamnings Errors

Winding Type
JRETE]
siot [ Ph.1 | Ph.2 | Ph. | Total | 8Fg | SFn [=] one phase Al phasss [mwF | Harmenics | wdg Factors | Gerges |
T [ 70| o | 0 70 035406l
2 | 70 0 o 70 0335406461
3 | 70 o o 70 0335406481
4 | 0 0 w70 0335406461
5 | 0 o - 70 0335406481
6 | 0 0 0 70 0335406461
7 | o 7 o 7 033406481
8 | 0 70 o 70 0335406481
9 | o 7w o 7 0335406481
0 |0 0 0 70 03354 06481
-0 o o 7 03354 0641
12 |0 0 0 70 03354 0641
| o o0 w7 033540641
@ | 0 0 0 70 033540641
15 | o o | 70 | 70 03354 06481
16 | 0 70 0 70 03354 0641
7 | o -m o | 70 03354 06481
| 0 70 0 70 03354 0641
9 | 0 o 70 03354 06481
20 | 0 0 0 70 03354 0641
21 | 0 o 0 70 03954 0641
22 | 0 0 70 70 03354 06481
25 | 0o 0 70 70 03354 06481
24 | 0 0 70 70 03354 0641
75 | n 7n n 7n_n.3ase n.pant =)
WdgType
CnsqPole true
TC 70
Throw 9
CPP 3.0000
JORIVFIR\FIR_3{_L1M1 L8[
Tools Options Window Help
BN @ B f wemings Errors
Simulation completed. See Results menu for output data.
[ Induction Motor Per Phase Equivalent Circult —1®] ]|

I11=2.7252 Imc=1.5418 12=2.0292
R1 m
l6.4230 |——] | } lo.oo00 }———
- - 1 -
VR1=17.5038  VX1=33.4079 | VX2=22.6910
VR2=194.1469
R2
Vi Re
[5.4345 |
[230.9401 | [3826.0732 | [ .0568 |
1c=0.0511 slip
IMag=1.5410
E1=195.4684

T_gap=7.5240 Nm
Effcy=81.2868 %
P.F.=0.7176

Total loss=253.5521 W




Simulazione con

PC-IMD 4.0 (Consortium)

Fie Data Analysis Resuks
N EH & fL Wernings Erors \
Equivalent circuit type |

T

Dimensions | Winding | control | Mag | Eq.cct Performance | core loss | Thermal | Misc. | Settings | Rated/Partial |

Output Shest Tools Options  Window  Help

& Performance

Motoring

400.0000 ¥ rpm 1414.7604 rpn 8lip 0.0568 p.u.
Pshaft 1099.9983 W PElec 1355.7291 W Tshaft 7.4247 Nm
pshaftHe 1.4751 h.p.  E.E. 0.7184 Effey 81.1370 %
e Wrotal 255.7308 W Eff_X_PF 56.2893 %
e Currents. .
X Iphl 2.7238 A ms  ILL 2.7238 A s I2 2.0304 A
Inc 1.5421 A IMag 1.5412 A Ie 0.0511 A

Equivalent circuit voltages..

E1 195.5009 ¥ VRL 17.4954 v VKl 33,3815 v
Ex2 183.1436 ¥ vR2 11.0344 v w2 22.7051 v
Losses and related paramsters..
cus 142.9640 W WeuR 67.2141 W Wiren 25.9685 W
SLLCalc ANSICS0 WSLL 13.3603 W Twt 2.2239 W
T rms 8.2085 A/mn*z
7Barl 4.8907 A/mn*2 J_ER 2.6776 A/mn*2 JRotor 3.9208 A/mn2
i Other performance parametears. .
| EGap 1182.7966 W EMTorque 7.5299 Hm
| rest data..
| Wrated 0.0000 W Irated 0.0000 A
i v_test 240.0000 ¥ I_Test 0.0000 A P_Test 0.0000 W
s Test 0.0000 TT_Test 20,0000 DegC T2 _Test 20.0000 DegC

alimentazione: 400 Vrms - 50 Hz - potenza in: 1355,7 W
velocita: 1414,8 rpm - rendimento: 81,1%
scorrimento: 5,7 % - corrente linea: 2,7 Arms
coppia: 7,42 N.m

potenza out: 1100 W (p.to lavoro
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Simulazione transient-magnetic con

5 PrefluzD 10.1 - Steady State AC Magnetic 20 - FIR_3¢_SSAEFLU BEIET] prefluzn 10.1 - steady State AC Mognetic 20 FIR_SF_SSACHLU
,b Project Application Geometry Mesh Physics Display View Select Tools Extensions Help
. B2 E5H 2 ™[k it il v s e al % g a ] el %

= [General data. e Ay G < 4 DEYEY

%03 Geometry

Project Application Geometry Mesh Physics Display View Select Tools Extensions Help
B2 d 8B 2 [ tmlie s sl K [k b a% 2[als]<
BT — e e R I AR T A T

(XTI

% s e B

23 Meshingtols

3 Paintregion
2 Uine region
= 2§ Face region
IASE_NEG_3
PHASE_POS 1
PHASE_POS_2
ROTATING_AIRGAP

ROTOR_CAGE1_BARI
ROTOR_CAGE1_BARZ

ROTOR_CAGE1_BARS
ROTOR_CAGE

TOR_CAGE1_BARS \ X
ROTOR_CAGE1_BART L - g ROTOR_CAGE!

T 8
STATOR
WEDGE Z

€ Mechanical set € Mechanical set
ROTATING-AIRGAP X ROTATING-AIRGAP

oR - R

STATOR STATOR
=G Electic clreult [ =G Electic cireult
& C3 RLC companents &G RLC components
= & Voltagefcurrent sources = G Voltagefcurrent sources
= $ Voltage source = Voltage source
i
v2

v
# cunent source & curent sourcs

& FE coupling components =@ FE coupling components

& § Stranded coil conductor & GeometnFluDview | o) Circuiview, & § Stranded coil conductor & GeometnFiuaDview | I) CircUNiEw,
Bl av Bl av
B2 Preflusd 10.1) running B2 Prefluzd 10.1) running

8
5 ) 2-teminal sold concie
(& Rotating machine compone|
=t Squirelcage

8
& 24eminatsoid conuetW | osasng progect IR 3F_ssac.u-
(=& Rotating machine compone| 11: 30 33 sec. a

=t Squirelcage

Loading project 'FIR_3F_SSAC.FLU'
1 33 s

11:47:33 36 sec. ... end reading
Updating the data structure: merge standard database

o
£ Equipotential point Y ent Toading prayect.

o
5 C3 Equipotential point

 Ground

- end loading project

CNTTTORMORRE |5 o758 w6 (05 | TR 5 o/ 158 o (05 |

ELECTRIFLUX - [3_Ph_wWye]

File Edit ¥iew Cireouit Sheet Window ?

DSH o &4 X

Componerits IEircuits |

[=IFluxComp
wBruzh-segment

-sCapacitor i) 2/
~#Coil conduchor 1 Lendl EB1
= Cunent source
-#Dinde
-wGT0
-2 Gound
wlnductor

&R esistor 5507 =Y,

-#5olid conductor

2 Lend2 B2

-»Solid conductor M terminal i
wSquinel cage

-#Switch

-~ T hyristor

wiioltage source

3 Lend3 B3
3 Ph_Wye

SN ARplicazion Mg .. « e 1




Simulazione transient-magnetic con

FIR 3F TM

FIR 3F TM

Color Shade Results

1| Cuantity : [Fhue density] Tesla

B Time (=1 : 0,18 Pos (deg): 1,527E3
Seele f Colax

£22171E-3 | 151,94912E-3
151,94912E-3 | 297 67656E-3
20T6TESEE-3 | 443 40396E3
443 40396E-3 [ 589, 13136E-3
589,15136E-3 [/ 734 85881E-3
734,85881E-3 | 880,58815E-3
BROS8F15E-3 /102831

A 102531 1 1,17204

117204 7 1,31777

131777 1 14635

L4635 f 1,60922

160922 1 1,75495

1,75495 | 1,50068

150068 [/ 204641

204641 / 2,19213

219213 § 2,33786

*If% Coppia:
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Simulazione transient-magnetic con

FIR_3F TM

Corrente fase A
Crroutt £ Current
Time
Bl,

)
tn

Corrente fase B
Clireuit § Current
Time
B2

b [l..
ra
o =)
| L1 1

Corrente fase C

L — Ciroutt / Current
Time
T 11 1T LT 11 1T B3
o r.
= 0,18 0,185 0,18 0,185 105,959

[
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Simulazione steady-state con

5 PrefluzD 10.1 - Steady State AC Magnetic 20 - FIR_3¢_SSAEFLU BEIET] prefluzn 10.1 - steady State AC Mognetic 20 FIR_SF_SSACHLU
,b Project Application Geometry Mesh Physics Display View Select Tools Extensions Help
. B2 E5H 2 ™[k it il v s e al % g a ] el %

= [General data. e Ay G < 4 DEYEY

%03 Geometry

Project Application Geometry Mesh Physics Display View Select Tools Extensions Help
B2 d 8B 2 [ tmlie s sl K [k b a% 2[als]<
BT — e e R I AR T A T

(XTI

% s e B

23 Meshingtols

3 Paintregion
2 Uine region
= 2§ Face region
IASE_NEG_3
PHASE_POS 1
PHASE_POS_2
ROTATING_AIRGAP

ROTOR_CAGE1_BARI
ROTOR_CAGE1_BARZ

ROTOR_CAGE1_BARS
ROTOR_CAGE

TOR_CAGE1_BARS \ X
ROTOR_CAGE1_BART L - g ROTOR_CAGE!

T 8
STATOR
WEDGE Z

€ Mechanical set € Mechanical set
ROTATING-AIRGAP X ROTATING-AIRGAP

oR - R

STATOR STATOR
=G Electic clreult [ =G Electic cireult
& C3 RLC companents &G RLC components
= & Voltagefcurrent sources = G Voltagefcurrent sources
= $ Voltage source = Voltage source
i
v2

v
# cunent source & curent sourcs

& FE coupling components =@ FE coupling components

& § Stranded coil conductor & GeometnFluDview | o) Circuiview, & § Stranded coil conductor & GeometnFiuaDview | I) CircUNiEw,
Bl av Bl av
B2 Preflusd 10.1) running B2 Prefluzd 10.1) running

8
5 ) 2-teminal sold concie
(& Rotating machine compone|
=t Squirelcage

8
& 24eminatsoid conuetW | osasng progect IR 3F_ssac.u-
(=& Rotating machine compone| 11: 30 33 sec. a

=t Squirelcage

Loading project 'FIR_3F_SSAC.FLU'
1 33 s

11:47:33 36 sec. ... end reading
Updating the data structure: merge standard database

o
£ Equipotential point Y ent Toading prayect.

o
5 C3 Equipotential point

 Ground

- end loading project

CNTTTORMORRE |5 o758 w6 (05 | TR 5 o/ 158 o (05 |

ELECTRIFLUX - [3_Ph_wWye]

File Edit ¥iew Cireouit Sheet Window ?

DSH o &4 X

Componerits IEircuits |

[=IFluxComp
wBruzh-segment

-sCapacitor i) 2/
~#Coil conduchor 1 Lendl EB1
= Cunent source
-#Dinde
-wGT0
-2 Gound
wlnductor

&R esistor 5507 =Y,

-#5olid conductor

2 Lend2 B2

-»Solid conductor M terminal i
wSquinel cage

-#Switch

-~ T hyristor

wiioltage source

3 Lend3 B3
3 Ph_Wye
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Simulazione steady-state con

FIR 3F S5AC

iyl i - coppia: 6,96 N.m
»qu% - corrente linea: 3,4 Arms
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Simulazione con

Simulazione di motore ad induzione monofase
con condensatore permanente
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0 (Consort

E tine A

opt

Simulazione con

[\FIR\FIR_UT_LIML
ptions Window_Help

e d| 8 £ warnings Errors N | B f wamings Errors
Shaft radius How aux winding is specified; FullSpec = Full specification
18|
RadSh 15.0000 siot [ Ph.1 | Ph.2 [ Total | SFg | 8Fn [=] one phase Al phases |mwF | Harmonics | e Factors | Gerges |
S 7 | o | 0 [nevrejosse
Rado 150000 2 38 o 38 |0.4720|0,9058
Rad1 39.7000 3| % o | % o200
Gap 0.3000 4 | o 58 55 03223 05092
Poles 4 5 o -58 58 0.32230.5992
o] 0 s s o osem
SIO$ . 36 7 o -58 58 0.32230.5992
LamShape Circle TR R
Rad3 67.5000 —EIRRERIT
S-slot Flared 10 | 35 0 | 35 04472 0.8581
sbio 15.5000 T EIRRERCEIT
- : 12 38 o 38 0.4720 0.9058
TVV—S 36000 13 o 58 58 0.3223 0.5992
so_s 2.4000 T EREREREE
TGD S 0.7800 15 | o  ss  ss 03223 0ses2
TGANG S 45.0000 RN
- 17 38 o 38 0.4720 0.9058
SO2 2.4000 Se0| % | o | % a7z oonse
FilletSB 1.5000 - EIRRER
Lstk 85.0000 20 38 0 38 0.4720 0.9058
St 0.9700 - BRI
239 o | s | s [osess[osee
;G;rSO TGagg — EEETRE)
_Bars = p———
NumHoles 0 AuxSpec
RHole Round WdgType
PCDia 25.0000
HoleDia 4.0000 TC 38
MConfig Int
DblCage false
Bar1 TypeS Offset 14
RoShift 0.0000
Edit View Full motor |~
£PC-1MD 4.0 (Consortium) - CALAVORTVFIR\FIR_if_L1 LT
File Data Outine Analysis Tools Options Window Help. H
Wo @] & R wermings crors ‘ Direction Vai
e eTen ain
e —= ““, of rotation
0.0000 |* \
ERType1 Type D T T T T T T
ERODia1 78.0000 \ |
ERIDia1 48.0000 : / N
ERthk1 10.0000 % -
ERLedge1 0.0000 \ G I m
Rim1 0.0000 \-’1.
ERType2 Type D i —_—
ERODia2 78.0000 \ — | L
ERIDia2 48.0000 - s TR =
ERthk2 10.0000 \ - A,
ERLedge2 0.0000 \ - R
Rim2 0.0000 -
NRFins1 0 A\
NRFins2 0 ( .
oo ° C_start R_start
NRDuct 0 Aux start 0c [’i
RadSh2 15.0000 A A \f\ ) C
RadSh3 15.0000 LA
ShDens 7800.0000 N,‘
AXExSh1 0.0000 | c /—4
AXExSh2 30.0000 §
AXExSh3 30.0000 I AN Cut-out
MConfig Int a /' switch
DblCage false
Bar1 Type5 C_run R—r un
RoShift 0.0000
Edit View 7 ¢




Simulazione con

PC-IMD 4.0 (Consortium)

Fie Data Analysis Resuks
N EH & fL Wernings Erors \
Equivalent circuit type |

Design Sheet -8l x|

Dimensions | Winding | control | Mag | Eq.cct Performance | core loss | Thermal | Misc. | Settings | Rated/Partial |

Output Shest Tools Options  Window  Help

& Performance

Motoring

230.0000 v rpm 1425. 4084 rpm slip 0.0497 p.u.
Pshaft 1099.9293 W PElec 1356.8124 W Tehaft 7.3680 Nm
pshaftHE 1.4750 h.p.  B.F. 0.9814 Effey 81.0672 %
=0 Wrotal 256.8831 W Eff_X_PF 79.5562 %
B Currents. .
h Ll 6.0112 A rme  In 4.4197 A Ia 3.7716 A
Ifn 9.1905 A Thm 0.6095 A
1 Aux winding. .
TapType None Calelph FBField
Equivalent circuit voltages..
Vmain 230.0000 v Vaux 308.0338 v Vic 3681.1278 v
phvmain 0.0000 deg phvaux 88,9784 deg phvzc 306.0904 deg
Losses and related parameters. .
wcus 155, 6691 W WCuR 58.2813 W WIron 40.6752 W
ATRatio 0.9496 WCuMain 61.7900 W WCuAux 93.8791 W
| va_zc 1437.4794 VA wW_ic 0.0000 W
5 SLLCalc No SLL WSLL 0.0000 W Wt 2.2575 W
I Tmain 5.1377 A/mn*2 Jaux 9.8004 A/nn*2 WEeAxis 0.0000
i JBarl 3.5689 A/mn~2 J_ER 1.9513 A/nm"2 JRotor 2.9630 A/mn’2
Other performance parameters..
PGap 1160.4681 W EMTorque 7.3839 Hm Tpls 0.7272 Nm
Test data. .
Wrated 0.0000 W Irated 0.0000 A
v_Test 240.0000 v I_Test 0.0000 A p_Test 0.0000 W
s _Test 0.0000 T1_Test 20.0000 DegC  T2_Test 20.0000 DegC
[
P
e

% - alimentazione: 230 Vrms - 50 Hz - potenza in: 1356,8 W

il 50 - velocita: 1425,4 rpm - rendimento: 81,1%

-lb’q% - scorrimento: 5,0% - corrente linea: 6,0 Arms
- coppia: 7,37 N.m - corrente main: 4,4 Arms
- potenza out: 1100 W (p.to lavoro - corrente aux: 3,8 Arms
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Simulazione transient-magnetic con

© Preflu2D 10.1 - Steady State AC Magnetic 20 - FIR_IF_SSACFLU

Tools

Extensions

e

© Preflu2D 10.1 - Steady State AC Magnetic 20 - FIR_IF_SSACFLU

Extensions

Project Application  Geometry Mesh Physics. Display View Select

Helo

Project Application Geometry Mesh Physics Display View Select Tools

Help

R T R T T

@

B2 - ESH 2 ™

% i mlde e Wl K e % A e el e B

B2~ 5 H 2 ™[ ki 2l vl e
= [osners catn By

03 Geometry

M & o[22 Yy 3| < AR &~ B (b R b b b M Rg by

& [comeraidan =

=
- Meshing tools
<« Mesh point

3 Paintregion /

< Line region 11/

5 Face region (/]
U

ROTOR_CAGE1_BARI
ROTOR_CAGE1_BARZ
ROTOR_CAGE1_BARZ
ROTOR_CAGE1_BARS
ROTOR_CAGE1_BARS
ROTOR_CAGE1_BARE
ROTOR_CAGE1_BART

STATOR
WEDGE
-8 Mechanical set
ROTATING_AIRGAP

STATOR
& Electric circuit
@3 RLC components
=@ Voltagefcurrent sources
- bvatage source
VSOURCE
# cunent source
& FE coupling components

& § Stranded coil conductor
BAUX

& GeometnFluDView | i) Clteuview

BUAIN —

&

< Mesh generator
E-C3 Mesh entites
< Mesh defets

3 Paintregion
Z Une region
= 2§ Face region
ADCNEG
MAIN_NEG_1
MAIN_POS_1
ROTATING_ARGAP
TOR
ROTOR
ROTOR
ROTOR_CAGE!
ROTOR_CAGE! BARY
ROTOR_CAGE1 BARS
ROTOR_CAGE1 ARG
ROTOR_CAGE! BART

CAGE1
CAGE1

BARI
BAR2
BARS

- Mechanical set
ROTATING_AIRGAP

STATOR
=& Electic circuit
@ (3 RLC companents
=@ Voltagelcurrent sources.
- bVatage source
VBOURCE
& curentsource
=@ FE coupling components

& o 7= 4 E < SR B~ m [ 2 b b A b b be

S

& § Stranded coil conductor
BAUX

& GeometnyFluaDview | I CIrcUiViEw,

BMAIN

® Proftum
& Rotating machine components
5t Squiel cage

0.0 rwning,

Loading project 'FIR IF_SSAC.FLU'
ol 10:55:55 18 sec. Start reading ...
(3 Equipotental point
Ground

£3 ParameteriQuanty
C3 Postprocessing
£3 Toals

E Prefium 0.0 rwing,
= (5 Rotating machine components

= 3 Squirrel cage

Loading project ‘FIR_IF_SSAC.FLY'
55:55 5 sec.

ot

(3 Equipotental point
A Ground

arameterfQuanty

ar o
3 Postprocessing - g el
& T

CCCCTTRSRRRRRRRRRRRRN | 55 1 /156 o

ELECTRIFLUX - [split_phase]
Eile Edit View Circut Sheet window 7

DeE o B@ s X

Components IE\rcuils 1

e H

split_phase

T v s |

S Ox x| |G & & B @

[=FluxComp
#Brush-segment
wCapacitar

*#Coil conductor
#Current source
#Diode

#GT0

#Ground
=|nductor
#Resistor

#5olid conductor
= Solid conductor N terminal
#Squirel cage
#5witch

- Thyristor
w»\oltage source

SN Arplicazioni Mag

3plit_phase 1

split_phase

WSOURCE

LHaIN Lallx

BMAIN BAUX




Simulazione transient-magnetic con

FIR 1F TM

FIR 1F TM

Color Shade Results

8 Cuantity : [Fhor density] Tesla

) 0,16 Pos (deg): 1,533E3

hf% Coppia:

7,49 N.m
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Simulazione transient-magnetic con

velocita: 14254 rpm

FIR_1F_TM

FIR_1F_TM

Tensione generatore
Circnit / Voltags

Tirae

VSOURLE;

Tensione main
Cireuit / Voltage
Time
BMAIN ;

Tensione aux
Cireuit / Voltage
Time
BAUX ;

Tensione condensatore
Cinenit  Voltage

Time

a1,

o

Corrente generatore
Circuit / Current

Time

VSOURCE ;

Corrente main
Circuit / Current
Time
BMAIN ;

Corrente aux
Circuit / Current
Time
BAUX ;
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Simulazione steady-state con

© Preflu2D 10.1 - Steady State AC Magnetic 20 - FIR_IF_SSACFLU
Project Application  Geometry Mesh Physics. Display View Select Tools Extensions Help

Project Application Geometry Mesh Physics Display View Selert Tools Exensions Help

L N T I Y R e N T R I T L R P T R A E T T X I I Y
BT W N 5 v TR B L N A N L = [General ata e TR G E < SlE B~ [ R b b b b hg e

-3 Geomely
E
& & Weshing toals =& Meshing tools
G- Mesh point
2 Mesh lne
-2 Mesh generator -2 Mesh generator
3 Mesh entities 3 Mesh entities
< Mesh defects < Mesh defects
3 Mesh visualization 3 Mesh visualization
Physics. Physics.
3 Domain 3 Domain
of Material of Material
FLU_M330-65A ks FLU_M330-65A
SILUMIN SILUMIN
& Regions y & Regions
3 Paintregion / 3 Faintregion
11/ < Line region
(/] 5 Face region
AUXNEG_
MAIN_NEG_1
MAIN_POS 1
ROTATING_ARGAP
TOR
ROTOR_CAGE1_BARI
ROTOR_CAGE1_BARZ
ROTOR_CAGE1 BARS
ROTOR_CAGE1 BARY
ROTOR_CAGE1 BARS
:_CAGE1 ROTOR_CAGE1 _BARS
ROTOR_CAGE1_BART X ROTOR_CAGE1 BART

STATOR
WEDGE

© Mechanical set © Mechanical set
ROTATING_AIRGAP ROTATING_AIRGAP

STATOR STATOR
& Electric circuit & Electric circuit
@3 RLC components @2 RLC components
=@ Voltagefcurrent sources =@ Voltagelcurrent sources.
- bvatage source = 4 Voltage sourcs
VSOURCE VSOURCE
# cunent source & cure sourcs
& FE coupling components =@ FE coupling components

& ) Stranded coil conductor = § Stranded coil conductor
® GeometnfiuaDview | EHCireuview: BAUX & GeometnFluaDview | Eo) Citcuiview

BIAN =~ BUAN >
® Proftum 0.5 ruing ® Preftum 0.5 ruming
G Rotating machine components =G> Rotating machine components
(= i Squirel cage (= i Squirel cage Loading project “FIR_IF_SSAC.ELU'

5555 18 sec.

Loading project 'FIR_IF_SSAC.FLU'
10:55:55 18 sec. Start reading ...

10:55:57 20 sec. ... end reading

Updating the data structure: merge standard database

ot
(3 Equipotental point
A Ground

o
3 Equipotential point
Ground

/03 ParameteriQuanty 3 ParameteriQuanty
.53 Postprocessing - end loading project 3 Postpracessing ore
/33 Tools & Tools

Juiic i IREITHETT e CNTTTORMRRRRRR |5 o158 o (05 |

ELECTRIFLUX - [split_phase]
Eile Edit View Circut Sheet window 7

Dol o/BR & X [¢ DM %% ARAKNK
I

[=FluxComp
#Brush-segment
wCapacitar
*#Coil conductor
#Current source
#Diode

#GT0 o
#Ground
= |nductar (]
#Resistor

#5olid conductor

= Solid conductor N terminal

#Squirel cage o

#Switc £ = =

- Thyristor WSOURCE é

»Woltage source LHAIN Lalx
3plit_phase 1

split_phase
BMAIN BALX
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Simulazione steady-state con

FIR IF S5AC FIR 1T S5AC

Color Shade Results
ity : [Fhuxe demsity] Tesla

99999E-3 Pos (deg): OFhase (Deg): 0

iyl i - coppia: 7,59 N.m
»qu% - corrente linea: 6,2 Arms
..:-Z'""" " - corrente main: 4,9 Arms

- corrente aux: 3,9 Arms
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] rirase

Speed

Deviazione nel calcolo delle correnti : -2,8 %
Deviazione nel calcolo della coppia: <1 % %

Flux

Magnetodinamico
Deviazione nel calcolo delle correnti : < +2,8 %
Deviazione nel calcolo della coppia: -5,8 %
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il ';Eh Transiente magnetico
“'ly Deviazione nel calcolo delle correnti : +14,3 %
_—Deviazione nel calcolo della coppia: -1,3 %
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] onoiase

Speed

Deviazione nel calcolo delle correnti : -1 %+ -7 %
Deviazione nel calcolo della coppia: -3,5 %

Flux

- ‘ Magnetodinamico

"'“--.ﬁ-m
""~ Deviazione nel calcolo delle correnti : -1 +— +11 %
'{Ih Deviazione nel calcolo della coppia: 1 %

J'.l Iy F:'
Wy

#_,.-' Transiente magnetico

=

Deviazione nel calcolo delle correnti : -10 % +— +21%

“Deviazione nel calcolo della coppia: -1.5 %
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empl

Speed

Preparazione modello: 1 ora
Tempo di calcolo : 0 minuti

. Flux

e

0N
i,
K

Preparazione modello: 2 ore
Tempo di calcolo: <1 minuto (magnetodinamico) - 40 minuti (transiente)
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E Dbenerl

Speed

-Tempo di calcolo
-Schema di avvolgimento di immediata comprensione
-Elenco dei risultati immediatamente disponibili

Flux

-Geomertie non standard

-Tempo di calcolo (magnetodinamico)

, . -Approfondimento della conoscenza della macchina (analisi della
""fuf:}-_‘.‘;‘:h saturazione, della distribuzione delle grandezze, transitori ...)

g % -Per i Brushless a MP: accuratezza dei risultati in caso di analisi della
" oscillazione di coppia di riluttanza (cogging).
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Limiti delle “demo”

Conoscenza accurata dei materiali utilizzati
Temperatura delle parti
Accuratezze delle misure
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