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Generator

2, Geometry 1

& Import 1 dimpl) 0.5
[ Form Assembly (fin) [
& Materials 0.2H
& Air (matl) 7

#E Basic (daf) 0.5

#e Soft Iron (without losses) (ma '
q:* Rotating Machinery, Magnetic (|- o
T Ampére's Law 1 [ 0.2

£7) Electric Field Transformation 1 M
%= Mixed Formulation Boundary 0.1
Y= Magnetic Insulation 1 1

27 Initial Values 1 0
Prescribed Rotational Velocity |
Permanent Magnets Cutward -|:|,1_
Permanent Magnets Inward |

Iron 021

5= Continuity 1 1
miéé&' M.EE.h 1 Da‘_

2 Study 1

ot




¥# generator_2d.mph (foot) - i - - - — - - - -
E Global Definitions I 0.6
[l Model 1 {modi)
= Definitions 0.5
A Geometry 1 1
& Import 1 {impl) —
. . 0.4
Form Assembly (#in) ]
&8 Materials A
#E Air (matl1) 0.3
@8 Basic (gef |
#E Soft Iron (without losses) (ma|=s 0.2
#E Basic joar) -
# BH curve (BNCurve) A
= Interpolation (BH) 0.1
#8 HE curve (HECunve)
% Interpolation (48] 0l
u:?‘- Rotating Machinery, Magnetic (i ]
00 Ampére's Law 1 o1l
£7 Electric Field Transformation 1 i
5 Mixed Formulation Boundary A
'S Magnetic Insulation 1 i -0.2
B Initial Values 1 ]
& Prescribed Rotational Velocity 0.3
() Permanent Maanets Cutward
) Permanent Magnets Inward |
(1 Iron -0.4
%o Continuity 1
5 Mesh 1 0.5




3]

MName Expression Value Description
L 0.4[m] 0. 40000 m Length of generator
rpm &0[1/min] 1.0000 1/s Rotational speed of rotor

+ Parameters

CIFOAN,

Increasing B(?)

( D
e : )I
Induced B

Motional EMF




Induced current

-2153 8362

-3402 68208
ol
-4596.0269 1 |:ll_-I i =

-6890.90336
-7953.11237
-9751.95203
-11058.92908
-11684.33442
-11982.80648
-11916.43435
-11493.12444
-10575.3503
-9147.11842
-7232.79097 d

-4996 59917 g:(;[) FEdAd=—| B-&5
-2622.0062 L
-272.97284
200274661
4100.85058
5841.86313
7052.67614 6000
7713.47678 6000
7879.88233
7589.16112 4000
6762.91002 2000

=[o)
N
rx
I8
0
1o
ro

Si=
TT 2000

-4000
-6000
-8000

-10000

-12000
n 0 n& nA nA4s n e n 25



160 AU0| 7| A2t 45 AKIT} LHe =

Induced current density, Z component (A)

FRFRV IV

10000 +

8000

6000 |

4000 |

2000 |

-2000

-4000 -
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-8000

ol
=

0.2

0.4

Time

0.6

0.8




12000 ! | ]
10000 | 7
8000 | ¥
6000 | L 2 U % 2 4 B % |
4000 | | I L=7|A L *=%/2
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-8000 | 1
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Torque = B*I*length*radius(Z2{| Y 2| 2 &HAl)

sk S| 0f CH3t Torque 1
o=

1600

1400

1200
BELEO| M|7|7F O & B 2=
T/1 8(0| E&=7t Ot B5t

= 7
L— HA

1000

600 |

600 -

400

200

_EUU | | | 1 | | | | |
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SEARY L= PN

157| S0t e
sum(Energy_density-
min(Energy_density))*0.01
= 431.1885

Time

0.01
002
0.03
004
0.05
0.06
0.07
0.08
0.09
01

011
012
013
0.14
015
0.16
017
018
0.19
02

0.21
022
0.23
0.24
0.25

Magnetic energy density ()/m)

Cross-sectional area

84294312 3.9197%e-5
865.16008 3.9197%e-5
931.49600 3.9197%e-5
1015.7975 3.91979e-5
1103.6372 3.9197%e-5
1176.19268 3.9197%e-5
1213.51869 3.9197%e-5
1199.83476 3.9197%e-5
1142 8672 3.9197%e-5
1061.01859 3.9197%e-5
972.57703 3.9197%e-5
895.60151 3.9197%e-5
84929088 3.9197%e-5
84955765 3.9197%e-5
896.40073 3.91979e-5
9729793 3.91979%e-5
1060.79713 3.9197%e-5
114314013 3.9197%e-5
1199.22482 3.9197%e-5
1212.33796 3.91979e-5
1175.9259 3.9197%e-5
110343752 3.9197%e-5
1016.27484 3.9197%e-5
931.91143 3.9197%e-5
867.72381 3.9197%e-5
843.01348 3.9197%e-5
25':”:' I I I I T I I I I
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