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Theo [5], [6], phuong trinh can beng diQn ep
cria tfQng co LSPMSM nhu sau:

[J, =(En"+11R1+jl6X6+jlo\) (1)
Ur=Enc+td(R1+ jxd)+tq(R1+jxq) (2)
Trong d6:
Xd=(Xl+Xad) (3)
Xq=(Xr+X"q) . (4)

V6i: Ur - Di€n 5p ngd6n; Enc - SOc phdn di€n dQng
do nam chdm vTnh crlu gay ra; 11 - Ddng CtiQn phln
Ong; la - Thdnh phin ddng dign trCn truc d; lq -
Thanh phan ddng diQn tren trgc q.; X6 - DiQn kh6ng
d6ng b0 trqc d; Xo - DiQn kh6ng d6ng bQ truc q; X1 -
DiCn khang tan stator; X"a - Di€n khang phdn rlng
phAn rlng trqc d; Xaq - Dien kh6ng phdn rlng phAn
Ong truc q.

Tir phuong trinh (1) ta c6 gian d6 vecto nhLp mo
ti tt6n H.2:

H.2. GiAn d6 vecto dQng co LSPMSM, khi la>0, 5-
G6c tai; y- G6c m6men; A - Gdc rcch giha U1 ve l1

D6 x6c dinh gie tri thanh phAn ddng di€n la vdr lo
ta dya vio H.3.

U1sin5=(loXo-16R1) (5)
U1cos6=(Enc+ldxd+lqR1) (6)
TU (5) ta c6:

, _ (ur.sina + la.Rr)ro=__&- (7)

, (o'Xo -U','tino)l.=-'-h, (8)

Thay (7) vao (6) thqc hi€n bien d6i ta dtloc:

,, _ u,.(xo.cosa - R.,.sin6)- (En".Xo) 
(9)"-.- Rilrr(.

Thay (8) vao (6) thuc hien bi6n d6i ta duqc:

, U,.(Xo.cos6 - R.,.sina)- (en".n, )'r- --4.x"rq (10)

l-4 cosd

e

H.3. XAc dlnh Upos6vd U6in5

Trong qu5 trinh khdo sat tsl, t6l, & che dO d6ns
co vecto Ur lu6n nim d g6c phAn tu th0 (ll) (xem
H.2), d ch6 d6 may phat thi nguqc lai vecto U1 lu6n
nim d g6c phdn tu th0 (l). Trr H.2, nhAn thdy cl6
dQng co LSPMSM thi6t f6 ra c6 h6 s6 cosa=1, thi
vecto ddng dien ll b6t buoc phai quay sang g6c
phan tu thu (ll) tuong ung voi trudng. hEp thdnh
ph6n ddng di6n 16 6m (16<0). Khi d6 gidn d0 vecto tli6n
6p cria tlQng co LSPMSM sE c6 dang nhu tr6n H.4.

H.4. Gidn d6 vecto dQng co LSPMSM, khi td<O

Tir H.4 nhan thSy t6 hqp di6u ki6n d5 dong co
LSPMSM thi6t k6 ra c6 hQ s6 c6ng suSt cosrp=1,
nhu sau:

E conailGHEPil6sd4-2orl
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r(HoA [0G uA GoilG ilC[E M6

Dudng kinh ngoai (D1) 60
Khodng cAch (O1) 21,5
Khodng c6ch (Rib) 2
Nam cham NdFeB4S

* Kdm tra di6u ki6n th? hai:
En" +lo.Xa +lo.Rt _ lo

u, = ii:' \'z)
{t; + t6

Vdi cac gie tri tinh dugc d tr6n, ta xac dinh
duoc: theo c6ng thuc (9) 16=-6,579 A; theo c6ng
thuc (10)lq=0,716 A. Thay cec gi6 tr! 16 vi lo lrdo
bieu th0c dudi ddy, ta duEc: :

t=----=
tr = f t( + tf = 0,921 A. (2s)

Ve trai:
En" + 16.X6 + lo.Rl.lo

=0,767ul

Khdo s6t k6t qua thi6t kd tl6ng co bing cdng cU
RMxrpt cria phAn m6m Ansoft Maxwell, ta duqc
cac ket qua tinh toan nhu sau (Bdng 5).

Bdng 5.

4. Ki6m tra diAu kiQn cosg=1
* K6m tra didu ki)n thir nhet
U,.(Xo.cos6 - Rl.sina)< (e"".x6) (19)

U1.(Xo.cos6 - Rl.sina)= 29715 ' (20)

(en".xo)= so+sa. e1)
Ket hqp (19), (20), (21), nhQn th5y dieu kien th0

nhit di duEc th6a mdn.

Ve phdi

=o,777

Ket c5u ranh
D0 md mieng ranh (BsO) 1 mm
Chi6u cao miOnq r6nh (Hs0) 0,5 mm
PhAn thdng ranh (Hs2) mm
Ouong kinh ldn (Bsl ) 4 mm
Duong kinh nh6 (Bs2) 3 mm
Ranh hd (Hs01) 0 mm

SOc phin di6n ddng (En") 195,6
G6c mOmen dinh m&c (6) d0
Dien tra pha A 75oC (Rl) 12,68
DiQn kh6ng (X") O
DiQn kh5ng (X"o) 180,9
DiQn kh6ng (X1) t,
DiQn kh6ng (Xd)

')Dien kheng (Xq) O

GNM

Bdng 3.

86 tri nam chdm (H.8) (Bdng 4).

lo-
,84

H.8. So d6 b6 tri nam chem.

Gie tr! d hai v6 gAn x6p xi bdng nhau, nCn
cosrp*1. T[nh gi6 tri cosa. Tar hinh H.2 ta c6:

1qr=la - -0,579 
=-0.8086- lq 0,716

-+ 7=-38,9590. Mqt kh6c:
q=6+y=3p,90 - 38,9590=0,940 -+ cose=0,99986.

5. Kiit luan
K6t qud nghi6n cOu dE dua ra duoc t6 hqp alieu

kiQn d5 x6.c dlnh costo=1 d6i voi dQng co LSPMSM.
Tir c6c di6u kiQn ndy, trong qua trinh thiet ke dQng
co LSPMSM, c5c nhd ch6 tao c6 the di6u chinh
sau thiet kC cac th6ng s6 dien khang vd tliQn tr6
mOt cech hqp li de c6 duqc hQ sO cosq=1.5
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