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Abstract: The no-load back electromotive force (EMF), air-gap flux density, cogging torque and the other
performances of the outer rotor permanent magnet synchronous motor (PMSM) solved and calculated which based on
the global analytical method. The analytical calculated results are in good agreement with those calculated by the finite
element method, which verifies the accuracy of the global analytical method for solving the outer rotor PMSM. On this
basis, the second-generation non-dominated sorting genetic algorithm ( NSGA-II ) is used to optimize the multiple
structural parameters and performance of the motor with multiple objectives. Compared with the original method, the
overall performance of the optimized motor has been effectively improved. The simulation as well as experimental
verification proves the reasonable validity of the proposed method.
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(o mal oL b o
F(m,k) —Li cos a [6 0, 2(,3 )| cos ,3(0 0,)do (A5)
Hrp,
r(n,i)= #{ sin[nh(@, + B) ] = sin(nho,) |,
s(n,i) =${ —cos[nh(@, +B)] + cos(nhoh,) |,
24k #nB i,
%(n) _- nhB*{ (= 1)"sin[ nh(B +6,) ] - sin(nho,) |
= (kw)* —(nhB)*
%m _ kB (= 1)"cos[nh(B + ) ] ~ cos(nho,) |
(km)? = (nhB)*
Y kmw=nB i,
%(n) = B{Cos(nhﬁ ) + %ﬂ_% sin[ nh(0, + 28) ] — sin(nh@,) }}
%(n) = {sm(nh0 ) - i{ cos[nh(§;, +28) ] — cos(nh@,) }}
Y muB#kma B,
mw/ o mar mar
m,k) = T - 1)*sin|— sin — (B — o
F(m. k) (mw/a)’ - (k'rr/ﬁ)z{( b [Za('8+a>] ¥ 2a<B oz)}
Y mmB=kma B,
_B ko
F(m,k) = 5 008 F; (B-a),
FFEREA, ~D,, Rk
A, =a,€, +sin(nhb,) (y, +1,) (B1)
=a,R"¢, + sin(nh6,) R (y, +m,) (B2)
1w =b.& — cos(nhb,) (y, +1,) (B3)
D,, =b,R™¢, — cos(nhfy)R™™(y, + 7,) (B4)

Hr,
R & & o
a, _TZ‘ Z, -b,B,)f(n),
R, & =z
}Tzz - b,B))g(n),
R"

pol M, (n) +nhM,(n) ] (= 2R™" + RMR™ + R
2[(nh)* = 1) (R™ - R™)

pol nhM,(n) + M, (n) (R R — R
2[ (nh)* = 1](R™ = R™)

’yll =

9

un

’
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( ) km/B (R ) —kw/B
kw R, _ 2k
[T kn/B R. —/m/p’bk - R\ B R\ By °
r((>) -
Rsl Rsl
TP R KAy, ~D,, L F ﬁi%ﬁ§&14m D,, #33), FkF
a, ]
1
M + nhM
n(n) * 1 G’l(n)ain(nheo) O
Ijnh _ R*nh ( h’) %
l:lh S nh —nh M,,,(”) + nhMgn(n) D
l:l Rr - Rr I‘LORm ( h) bln(nheo) I:I
nh —nh nh -nh ] I:I I:I
%m - Rm Rm Rm LA |:| I:I nhMm(l’L) + Mﬁn(n> I:I
@nh R—nh _ Rnh _ R—nh [ ] DMO m ( h) Bln(nh00> I:l
I:Im m m m n I:l
%nh _ anh b” g
| A M (n) + nth(n) 1
O k; k, Mok, ’ cos(nhf,) O
@I;ﬂh _ R;}nh _ R:’: R;}”h (nh) ]
= M + nhM 0
%z‘h Rr:‘nh _ R::‘h Rl;nh rn( ) n Bll(n’)COS(nhHO) I:I
(nh)* O
|
nhM, (n) + Mn(n)
(nh)? : cos(nho,) %
n
AR IR SR A o 2R L
72 [(AlnR:h + BlrzRenh)r(n’i) + (Clanh + D]nRsnh) (nal>]
. 2 & .
Ay = F; — > [(ALR" + B, R™)fi(n) + (C,R" +D,,R™)g,(n)]
=1
Rsl mm/8 Rﬁl —-mm/8
+
f v g 2R (R,) (&) Fm.k)
- ”Z,l m mmB R, mw/8 R, L
) ()
R m/8 R —mm/8
) (i)
e *2R, \R, R,
A=A - ZA’,H(S) . — ———sin mﬁrr'BcosE
~ mar ‘8 (Rsl) m/8 (Rsl) m/8 25 2
R, R,
2 - i i
= 32 Le,F(m,k)A, —d,F(m,k)B,]
k=1
Hr,
Rsl kw/B Rs] —km/B
k) &)
kar 2 kmw \ R, R,
Cc,. = =
' R R

BRsl R kn/B R —kw/ﬁ’dk_BRSI - kn/B , -km/B ©
(Rsl) ) (Rsl) (Rsl) ) (Rsl)

(C1)

(D1)

(D2)

(D3)

(D4)

(D5)



