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| = 75(A)
N = 1485 (rpm)
PF = 054

Efficiency = 10 %

AC = 12000
k,= 0.55
B, = 0.314
k, = 0957

S =P, /n*cosg

S — 30
0.10

Kp =

|-

*(0.54 = 666.66 (V.A)

*(1+K, )*(1— Kdz)

Ky = %*(1+ 0.55)*(1-0.55°) =0.13514

S = 2*K ,*K,, *N ¢ *B,, *AC*D]
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D. =K,*D,
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(PBav*{”(DOZ—DiZ)J

4P
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7 44
Vi 48

N, = = =159.1
4.44* *50*KwW  /3*4.44*0.00082*50*0.957
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q=4
Sg =q*P*m =4*4*3=48

N, = 48*1/2 = 24

coil

nCOiI =" =8

Negit/pn = m 3

Neot =N g / N =160/8=20

coil coil /ph

| =21 +1,+1,) =(2*0.04+0.14+0.0785) = 47.7 (m)
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a =l j =3;76=o.51(mm2)

Q.mm?

m

p,, =0.0178
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R =pr=00178*2" _17(0
=P 051 -7(Q)

y=180*P =180*i=15
48

sin(any / 2)
Ky =9
sin (nyj
q 2
sin(4*15/2)
‘o= 15\
4sin [j
2
K, =sin(ng%) =1

k, =k, xk, =0.957
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V =S, +@:1+@:9
a, 15

€z

W =S, +@:1+@:17
a 15
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Sy =45

2mxN 5, xKs xIs =V, xK,, x1,
2x3x160x0.924x5=45x1x,

l, =71(A)

1, =355(A)

j, =17.7 (%mz)

_355_5 (m?)
17.7

=1, & = 35.5*£ =127.2 (mm?)
7P >4

e.ring

jer =63 (A7)
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2(mm

D)

pL, _0.0178+0.04

rb_

=0.000356 (Q)

&
X
. :p;rDei _0.0178*z 0'1:0,0028 Q)
%
X
. :p”Deo _0.0178*7*0.18 _ 0.005 (Q)
%o
Re = rei +re0
. 4dm 2 2Ren
et B
_43

R,

1612

R; === =8.06(€2)

S

S 45
% ( jq 18"

S

X . :87Z'f ,UOL(N thw )2

2

Pq,

X, =04212(Q)

(

S

Jo-

S

r

c (160*0.957)2 (0.000356 +

87 x50x 47 x107 x0.04x(160x0.957) , 48

0.0078°45

):16.12 (Q)

_¢/ _0.00082/ _
o, = A _ A =0.00041 (wh)

d. :ac% =0.0002/ \, =0.005 (m)
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X, =X +X,

2
87F N K
P 27

87 x50x 47x107 (160x0.924)" 3.75
X, = 7 X 5 X
T

(2x0.01+0.17)

X, =0.9784(Q)

X, = X, *(2L1/1,) :0.9784*(%) =0.46(Q)

X, =X, +X, =0.9784+0.46 =144 (Q)

d, =(S, *N_, *d.)/ 7D,

coil

d, =(48+20+0.80)/ (7*100) =2.45 (mm)

d, =250 (mm)

1, =9 +d, +d,, +0q +(C*D94)
d. =15 (mm)

d.g, =2 (mm)

£ =001 (mm)

|y =4+1.5+25+2+(0.01x1802)-10.9 (mm)
|, ~11 (mm)

~3af (N K, ) 1o(DZ-D7)
m Pzg
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f=50;

Vs.=48;

c=f/50;
R_stator=1.7;
X_stator=1.44*c;
X_mag=1.7214*c;
X_rotor=0.4062*c;
R_rotor=8.064,
Data;

syms n ss pm te i2;
ss=(1500*c-n)/(1500*c);

Req=(1/((R_stator)"2+(X_stator+X_mag)”"2))*(X_mag*R_stator*(X_mag+X_stator)-
X_mag*X_stator*R_stator);

Xeq=(1/((R_stator)"2+(X_stator+X_mag)”"2))*(X_mag*R_stator"2+X_mag*X_stator*
(X_mag+X_stator));

Veq=(Vs/sqrt(3))*X_mag/sqrt(R_stator"2+(X_stator+X_mag)"2);
te=(1/50/pi)*((3*Veq"2*R_rotor/ss)/((Req+R_rotor/ss)"2+(Xeq+X_rotor)"2));
i2=Veqg/sgrt((Req+R_rotor/ss)"2+(Xeq+X_rotor)"2);

11=(Vs/sqrt(3))/sqrt((R_stator+(1/((R_rotor/ss)"2+(X_mag+X_rotor)"2))*(X_mag"2*R
_rotor/ss))"2 +
(X _stator+(1/((R_rotor/ss)*2+(X_mag+X_rotor)*2))*(X_mag*(R_rotor/ss)"2+X_mag*
X_rotor*(X_mag+X_rotor)))"2);

pm=(3/ss)*(1-ss)*R_rotor*i2"2;
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ezplot(pm,[0,1500*c]);
ezplot(te,[0,1500%*c]);

ezplot(i1,[0,1500%*c]);

Matlab ,l33l6 5 cws gl p Jauze jo Uas Slapo Jlas 4ol 5 (o

clear all
format long;
A=-1*eye(4);

B=[-0.00001;-0.00001;-0.00001;-0.00001]; %inequality constraints are in linear form:
A*x<=b

for ii=1:100
x0=[0.001+0.01*(ii-1);0.001+0.01*(ii-1);0.001+0.01*(ii-1);0.001+0.01*(ii-1)];
Y%start points

options = optimset('Display','iter','Algorithm’,'interior-point’); %The algoritm can be

either 'trust region reflective' or 'active-set' or 'sqp’ or 'interior-point’
[x,fval] = fmincon(@ggg,x0,A,B,[],[1.[1,[1.5;10;0.6;9],[],0ptions);
%R1(ii)=x(1);

X1(ii)=x(1);

Xm(ii)=x(2);

X2(ii)=x(3);

R2(ii)=x(4);

error(ii)=fval;

end

%R_stator=mean(R1);
Yy



X_stator=mean(X1);
X_mag=mean(Xm);
X_rotor=mean(X2);

R_rotor=mean(R2);
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Abstract

Having flexibility in the structure of the axial flux machines is the main
reason for those machines to be eligible for some specific applications
responding to hard achievement requirements. For example in the recent
years, axial-flux machines particularly new topologies are becoming prime
movers of many electric vehicle propulsion systems.

Regarding the specific features of the axial flux machines being disk-type
with adjustable air gap, higher power to weight density, greater diameter to
length ratio, compact construction and excellent efficiency are expressed by
some researchers. In fact some low speed axial flux machines have been
designed and manufactured before the radial flux machines but they were
forgotten shortly due to many manufacturing difficulties particularly those
related to ferromagnetic stator core assembling.

By the way removing the stator core can solved the problem associated with
stator core loss and manufacturing difficult which is regarded by the present
thesis. This thesis investigates a method for mechanical and electromagnetic
designing and manufacturing of a miniature ironless stator machine. It is
shown how the components of a coreless machine can be designed pretty and
then assembled beautifully. After then a sample three-phase axial flux
squirrel cage induction motor with coreless stator is designed and
manufactured in our laboratory and its excellent modelling technique is
validated with comparing the simulation results with those measured
experimentally.

Results specify that axial flux induction motor with coreless stator compared
to other AFIM will have low weight and final cost, high power factor and
good ventilation.

Key word:

Axial flux induction motor, coreless stator, modeling of AFIM, tow face
squirrel cage rotor, equal circuit AFIM, coreless motor, discoid rotor, axial
flux stator.
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