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3000 3000
rmsw i (A) 2.5 2.5
#&45(N.m) 3.65 3.63 0.61
# 213 (W) 1146.90 1139.88 0.61
3% % (%) 91.59 91.14 0.49
3 42 (W) 105.30 110.78 5.20
?r?ﬁ; ('f/'\)/": FESSVOELE 164.00 156.14 4.79
Airgap flux density (T) 0.6593 0.6577 0.24
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N Drive | @ E-Magnetics | % Phasor Diagram m Aux Densities |* Losses | D‘Mnding

My Drive Z» E-Magnetics I.x_’:?-* Phasor Diagram I m Fux Densities | * L
” Variable Value Units
Electromaagnetic Power 11703 Watts
Input Power 1252 .2 Watts
Output Power 11465 Watts
Total Losses {on load) 105.32 Watts
System Efficiency 91.585 W
3.6506 Mm

Variable | Value ‘ Units
“ Airgap fiu density (mean) 0.6533 Tesla
Airgap FMean flux den.;lty at midpeint in the alrgapl 1.151 Tesla
My Drive I @» E-Magnetics I 2% Phasor Diagram I ¥ FAux Denstties W Losses
WVariable Value Unit= -
[
Armature DC Copper Loss {on load) 81.86 Watts DC
Magnet Loss (on load) 06025 Watts Ma
Stator iron Loss fotal] {on load) 2284 Watts Sta
Rotor iron Loss ftotal] {on load) 0.07896 Watts Riot
Windage Loss {user input) 1] Watts Wir
Friction Loss {user input) 1] Watts Fric
Shaft Loss fotal] (on load) 1] Watts Shez
NTotal Losses (on load) 1053 Watts Tod

MotorCADEE

Results: .
General Results -

Rotor speed: 3000 RPN RMS phase back-EMF: 156.143 v
Advance angle; 0 g (eldeg.} | Input electrical power: 125065 W
Supply frequency: 200 Hz Output mechanical power.  [1139.88 W
RMS phase current: 2.3 A Efficiency: 91.1424 %
RMS phaze voltage: 185272 v Power factor: 0.500045
Total torque: 362834 Nem | Stator winding loss: 110.773 W
Reluctance torgue: -0.0943565 N-m “Total iron core Ioss: 0 W

Results:

Flux Density Levels v.

Rotor speed: 3000 RPK .
Adwvance angle: 0 . (el.deg.}

Supply frequency: 200 Hz

RMS phase current: 2.5 A

Average airgap flux density: 0657713 T

Waximum airgap Tiux aensmy. 1. 1542 |

Peak of stator tooth average flux density: 1.59983 T

Peak of stator back iron average flux density: 1.346095 T

Peak of rotor back iron average flux density: 0.902268 T
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# example_innerrotor - MotarXP Design Studio

File Edit View Window Help

&

Machne type: | Inner rotar

Stator Dimensions

Number of sots: % &

Outer diameter: 188 mm
Tner diometer: 110 mm
windng lsyers: Sngie layer -
Stator grometry: W Paralel tooth

Bouide

Slot depth (Sds): .50

Touth width (Wis): 50

Slot apening depth (0ds):

Slot opesing width {Ows):

Tooth tip angie (Tas):

Sottom comer type:

Bottom comer radius (Res):

Top comer radius (Res_ag):
Toath edge chamfer
Chamfer depth (Dch):
Chamfer ratio (Reh):
Chamfer angle (Tach):
Isolation
Siot isolation thidmess (Tth):

/7 Edit stator
Rator Dimensions
Number of pole pairs: 2 =]
AF gap: 0.3 mm
Outer diameter: wez  |mm
Tnner diameter: 18 m
Rotr geamerry: % Surface mounted radsl
@ oude
Magnet depth (Dpm): 2.45
Magnet angle (Apm): 0.0
Magnet filet radis (Fom): 0.00
Magnetinset depth (Dis): 0.0
171 Winding Editor
TR Mesh Editor
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3331

X 92852 Y 100.317 R 136.762 A 132.8°

Materias:

G Generdl

Tron istator)
Material: Sura NO20

Stadang factor: [0.950 [+

Viinding (stator)

Material: Copper

Temperature: [20.0 3] "€

Iron frator)

Material: Sura NO20

Stacking factor: 0,950 |2

Magnet (rator)
Materialz Recoma 28

Tempersture:  [20.0 & €

Stator winding length

Total wire length (al strands together):
Stranded cable length:

Active windng length percentage:

End winding length percentage:
Material weight

Stater iron:
Stator winding:
Retar ran;
Magnets:

[] Show material assignment points

[l Apply changes rigth sway

1413.040 m
33644 m
52.87 %

47.03 %

16.184 kg
6.542 kg
9.745 kg
0.743 kg

33213 kg

Buid: Feb @ 2020 12:34:22




@ Iron loss: Sura NO20

IEIEIE

Tron loss Steinmentz's equation:
Pil =Kh x f*x Bm* Ke x {f x Bm)*
Kh=
a=
b=
Ee=

4770

578 faterials:

(7 General
2385

Iron loss, Wikg

1 Iron (stator)
1183

Material (ot assigned

oo - Stacking factor: 0950 =
0.0 053 0os 138 180

Peak magnetic flnx density, T h”

@ 50Hz @ 400Hz @2500Hz @ 5000Hz @ (0000Hz

Winding (stator)

Material. [Cupper

Temperature: 00 =T

L
i i

1 @ B-H curve: Sura NO20

[= =] = [

Iron {rotor)

2323

167

=

Magnetic flux density, T
-
&

000
oo 335000

Material Sura NOZ0

. Sura M700-654
Btacking factor: | Sura MB00-1004
Sura MO00-504
Sura MEB00-654
Magnet (potor)

Material

Sura NO20-1200
Sura NOZ0

Temperatore:
tor winding length
‘otal wire length (all strands together):
tranded cable length:

B5000.0
Magnetic field intensity, Afm

275000 130000 0

Show material assignment points

Apply changes rigth away
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EHE

[ Iron (mofor)
Materisl: Su HO20 HIEE
) B30AV1500 -
Stacking factor: |M-1529 Ga -
M-19 29 Ga L
M-19
A ey S
) s M2E0-354
Material Snra M250-35HS e
anra M250-504
> Temperature; | Snra M2T0-354 b
=[on M Magnet fnotor)
Material: Recoma 28 A )
W3UH B
3 Temperatore:  |W3B0UHZ
W40
Stator winding length | N4UER
1413.040 m Ejgﬁ}{ D
3364 m Total wire length (all s 174004 [ 111
S W40:H
stranded cable length: | ADUH _dm
. W40UHE |; -
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T Winding Editor =
#E Mesh Editor
Mazimum triangle side: £ Auto 188 M =8
Number of slizes: 1= N

Air gap mesh =

Wumber of layvers in air gap:

Air gap mesh quality: High

=

[¥] Retine mesh in air gap -

Antiperidic/periodic bovndarns conditions o

=8

Boundary conditions: ¢ futo [~

Mesh statistics =8

Vertices: 1457

Edges: 4287

Triangles: 2531 4
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Project file name:

example_innerrotor. mxp

|

D-0 Analysis Finite Element Analysis
Steady State ][ Dynamic [ Magnetostatic | Dynamic
Magnetostatic Finite Element Analysis
Solver type: Nonlinear - Convergance tolerance: |0.004
Current waveform: Sinusoidal - Advance angle: 0 . (el.deq.)

Current input method:

RMS supphy current:

Simulation setup:

Simulation time:

RAMS supply current W Mechanical speed: 1500 RPN

Kultiple points (2 points per cogging) - low accuracy | Number of points: |36

One glectrical pericd -

-

[7] Compute § |4\ Rated Dats |¢|1

[T] Save eacl
Results: 1 Rated supply current: 08 A [ ]

Rated electrical power: 10000 W General Results T

Rotor speed Rated speed: 1500 RPM F 262736 W
e Moment of inertia: kg‘n‘l2 I 102053 W
Supply freqy bwer. (309572 W
RMS phase 954704 %
RMS phase vowame: I ST ST TV FUWET TACIOT. - 0.812859

SR MotorAnaIysis-PMia‘i 3 SO I SOVAS L EBEE

FBE G F AR

r/

1Y

WRESS AT E o T RS ER “J-ﬁﬁ_m}‘ Bofrig

S B EHE R m/»\%’-’r” i# (FRA 17/DQA 17/8 5 & 15718 5 3 "~ £ 47) o

S & it T L
-/-lT m“\p 'gc ’ _‘11 =

B R

T

10



& 5~ 7 [ igRd B A

3

v

E Driva Ssttings

Transistor:

Transistors in parallel:

[HGHZ4N80AU1_IGET

—_—

— L=
DC supply voltage (Vdc): |1 v
Drive type: Current hysteresis PIWN =
Current hysteresis: 15 % of RMS current Switching dead time:  |2e-086 8

& View properties ]

ldeal (no losses, no voltage drop)
FSE20R08A5P2B_IGBT
AUT300N0SS5N012_MOSFET

IRG4PCS0FD_IGBT

’ lIpdate list of transistors

or type:

[GHZ4N80ALU1_IGBT
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4\ Figure 2: D-Q Analysis
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Filz  Edit View Inset Teols Desktop Window Help
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4 Figure 4 Phasz Current Map — O *

File Edit %iew Inset Tocls Desktop  Window  Help
NEHe | kAW L-|2|08| D
RMS phase current, A
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