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ical components
1 agnetic torque can be calculated from symmetrica p
Ctrom um
Ele ts: 2 P1[W] ® . .
of rotor currents: f g a
9,55 Nf 2| ™2 | Nw u
T s 20
- o i : ’ 15 2
\\lh \\\\\\. . 10 A
9,55 % 2| K m o
M, = - T s
N ) . - . 0 02 04 06 08 1
o >\N| s [/}
\\ >\~§ ) .>\\§_ . in FORTRAN are
Cu i this analytic calculation vo%oﬁana inF
Results g2/ o t rated load condition.

compared to motor experimental data a

Fig. 3. Electromechanical characteristics B, = f A.wv and P, = f A,wv

Table 1 METHOD OF GENETIC ALGORITHM

In engineering practice , concept of optimization means creating better
and more economical solution using existing resources. Is especially important
in design of electrical machines. One powerful tool which enables creating optimal
solution of designed electrical machine is numerical optimization which means
. optimization of certain machine parameters.

In this paper is used method of genetic algorithms and optimized parameters
| are current density in main stator winding A T\ §~._, specific magnetic induction
B [7] and angle of rotor skew
| be achieved.

Gﬁz:h: Q:Q3 O\DZQNV\?Q QQNﬁ.:NQ:OZ Q:Q NXtmy ::Qw:h; QDHQ

calculation

Experiment ___|
Q: =220V I

cosPp = 0,653888

[r=2520mn |

) of symmetrical.
. chanical characteristics obtained from method of 8y
Electrome

d3.
components are presented on figure 2 an

&, [°] in order larger electromagnetic torque to

_ Described mathematical model of symmetric components is input in
 program of genetic algorithm which operates under C++ programming language.

. Program is using one input file in which are defined ranges of variation of above
‘mentioned three motor parameters :

1Al 08 . 4. Current density in stator winding D [5+10] 10¢ TA\ m? 1
RIA] 07 o BIAl 2. Specific magnetic induction B [0.35+0.45] [T].
etal/] 08 0015 3. Angle of rotor skew @, [15+20] [°].
cosfill Mw 001 ~Program creates 6000 generations of each varied parameter . Values of
03 0.005

02
04
0

led motor parameters as well as value of electromagnetic torque through
Dt generations are presented in Table 2.

output program give the most favorable set of varied parameters with
_m.qmom electromagnetic torque can be obtained.
this specific case set of most favorable parameters are:
A=5001000,00 [ 4/m?]
ﬁnah@ﬁ m

1= 16) =16
stics 1, = 1 (5); -|\€, Iy

. hanical characteristics /
e E&ﬁ e 1(5); My = 1(); n=1ls) and 059 /)
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3. Oy =15.00500 [° o this set of parameters - Rotor winding reactance [Q] X, =76,7101 X, = 6185346
ic torque for this :
Value of electromagnetic sh . -
M. = 0.02577164080 Nm. s R, =18474,29 R, = 14895,64
em )
ile in table 4 ,=1275 15 =1028 22
o i motor parameters while in tabl i , u
ven comparation between TP dition
In table 315 B¢ motor characteristics at rated load con M b X, =1759108 X, =
js presented comparation betwect s = 1418407
ﬁ.—ogm. K .. d In the
calculated by both ™€ tic torque is increasec. Mut. react. b ; :
electromagnett . eact. between main stator wind. and rot. =
As can be seent from QEn 4 11 as efficiency factor while power wind. [0 10 X,, = 2163,34 X, =1 44361
time motor currents are increased as we O aracteristic M =1 A mv
mﬁﬂﬂ is decreased Comparation of electromagnetic © ara em
acto - LOTHPS 4
n figure 4.
for both motor models 18 given on hgw Table 2 Memgen 0035 -
- pion thod INml 03
hrough generaticns = v me ) "
of motor grameterst . ] meen
Change of p o genetic algorithrns Membasic 0025
. (Nml o024
. ; le of rotor Electromagnetic j Membasic
i Specific magnetic Ang ] 0.015 -
Nr. o.m Current density vwsacono: M kew [°) torque [Nm] i o
eneration ] [
: 0,4477400 % 0,02400199293 | § 0005
4499100 % 0.02574312430 o 1f _ . . .
. 99100 % 0.02576055752_} | -0005 P 02 04 06 08 ;
0.44 -
4499100 % 002576719648 st
0. 1
4499100 % 002576890609 _{ |
0. ,

002577164080 ¥4

“Fig. 4. Comparation of electromagnetic torques calculated by both methods

Table 3
Table 4
Comparation of motor v&.mimaﬁ calculated by both Em“\:\cmw\\ Comparation of motor characteristics calculated by both methods
\\\\\n\\\\\ e T T SRR
I Motor model by Motor Boaoj by Motor data Motor model by symm. Motor model by genetic
Parameter symm components genetic algorithm ymﬁ components method algorithm method
method method . for current [A] 1,=0125918 1,=0167979
T ppi | 000000 ortciruit ool curent | 1, =0,006301 1,=0,008270
a cosp = 0,653888 cosp = 0,586278
e =14.10" F =1811404 P=21, 19
1 main s —_
Diameter 0 i % s P, =4149448 P, =6177527
of main_stato : acy factor [/] 1=0,229074 77=0,285123
R, =492,987 agnetic tor :
N que M,, =0,018075 M,, =0,0257716408
X, = 4981717 ,
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CONCLUSION
nt new model of shaded pole motor

hich has increased electromagnetic

Main purpose of this paper is to prese
analytic method of

calculated by method of genetic al gorithms W
torque compared to basic model of the motor , calculated by

mu:dEoSoB components.

Main goal of the calculation was achieved by increasing the electromagnetic

torque from 0,018075 to 0,02576. The increasment of electromagnetic torque 18
followed by reasonable increasment of currents and output power while power
factor is decreased. Motor model gained by method of genetic algorithm can be
.565:6:8& in cases when buyer has more strict requirements regarding output
woéoﬂo:oﬁco. Fmammamaam efficiency factor 18 significantly improved.

Method of genetic algorith ties for motor

ms offers versatile opportuni
modeling by changing the number of motor variables which are varied or by
changing the goal function whic

h is optimized (for example efficiency factor
instead of clectromagnetic torque).
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Abstract. Becau
. : se of the good :
the higher reliabili the good electromecha
worl a,m %M:amwmw%\ggm induction motors are SMMMW_ mowﬂ:nnm and
mOtors energy su ° ~om%ﬂn power production is :mm% mma_.omm o
energy indicators Mvvcw.c mﬂam the reazon the improvement oszzo.:
N ound up with the i ! ne1r
m:mw.mw\onm%_o:@ and reduction of vosw %a%%ﬂama of industrial
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y
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