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DiEU KHIEN TOC PO
DONG CO KHONG PONG BO



Pong co khdng ddng bd

Pong co khong dong bo 3 pha gom 2 loai:
e Rotor 16ng soc
e Rotor day quan

Pong co khéng ddng bd 3 pha rotor 16ng séc
90KW, 1484v/ph, 630kg
(Ngudn: ABB motors)



Pong co khdng ddng bd

Rotor 16ng séc



Pong co khdng ddng bd

Pong co khéng dong bé rotor 16ng séc
2500kW, 3kV, 24000 v/ph
(Nguén: ABB motors)



Pong co khdng ddng bd
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Rotor day quan (dong co 2900kW 6kV)




Pong co khdng ddng bd

Theo dic tinh co, tiéu chuan NEMA ctiia M chia dong co khong

dong bd thanh 4 16p A, B, C, D:

e Lop B: loai thong dung (general purpose)

e LOp A: co momen td1 han cao va dd trugt dinh mirc thép, dung
trong cac tmg dung c6 yéu cau momen tdi han cao nhu may ép
phun (injection molding machine)

e Lop C: dung trong cac ung dung yéu cau momen khoi dong
cao, nhu bing tai, thang cudn. ..

e Ldp D: c6 do truot dinh murc cao, dung trong co cau nang ha
hoac cac tai co chu ky nhu may dot dap (punch press
machines)



Pong co khdng ddng bd

Full-load torque

Percent Full-Load Torque

0 20 40 80 80 100
Percent Full-Load Speed

Pac tinh co tiéu biéu ciia DC KBB 16p A, B, C, D (tiéu chudn NEMA — My) 7



Mach twong dwong cua BC KDB
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Rotor

Stator

Rotor

Ap dung dinh 1y Thevenin:

X . Jxm Rl+jxl




Gian do vector

X5 /

.—> WAmi
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Momen dong co:

M =K®.l1,.sin 5, = KD.1,.sin 5,
Hay :

M =K®.l,.cos D,




Cac cong thire tinh todn co ban vé BDC KPB

e Tbc dod déng bo:

2rf o
a)db = =
P P
e DO truot (slip):
_ Oy — O
Dy,

e Toc do truot:
Wy = Oy, — O = SOy,

e Toc do dong co (toc dd quay cua rotor):
@ =(1-Ss)ay,
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Cac cong thire tinh todn co ban vé BDC KPB
Quan h¢ gitra dong stator va dong rotor:
o L .
Il:[ s+ ] X+ X L
JX

m

Cong suat truyén qua khe ho khong khi (cong suat dién tir):

P = 3Ilz2 [%j

T6n hao dong rotor:
I:)Cu—r — 3' ‘22 RZ

Cong suat co (cong suat dua ra truc dong co):
P =Py _3||22R|2 = (1_S)Pdt

Momen sinh ra trén truc dong co (momen di¢n tu):

P P 3 L[R
M=—2 — dt _ |22 (_Zj
O QO Oy, S 11




Cac cong thire tinh todn co ban vé BDC KPB

e Momen cuc dai cua ddng co:
3 A

M =
2004, Rti\/Rf+ X, +X,°

max

e DO truot tai d6 momen dong co dat cuc dai:
R,

S ==
5 .2
\/Rt + X, +X,

m
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Khéi dbng va ham BC KPB

« Khéi dong:
— Bong co KDB rotor day quan: thém dién tré vao
mach rotor
— Péng co KDB rotor 16ng séc: gidam ap stator
« Bbi ndi Y-A
- DUng bién ap tw ngau

« Cac ché dd ham:
— Ham tai sinh
— Ham nguworc
— Ham dong nang

13



Ham dong nang BC KBB — Mach twong duong

(0 s '
1
LIS X,

Stator Rotor

Mach twong dwong clia ddng co & tan s o4, Suy ra tir mach twong
duwong & tan so wg,
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Ham dong nang BC KBB — Mach twong duong

R,
i Xl X2
— ANN— YN Y Y
A
W
a)db R2 db
v Xm Dy — W
D1

Mach twong dwong cta déng co & tan sO og,, SUY ra
tr mach twong dwong o tan sO wg, 15



Ham dong nang DC KBB — Mach twong duwong

R]_ XZ

e R,
dt E Xm _1—S

la: dong xoay chiéu (tan s6 o, ) tao ra stc tir dong twong duong véi dong mot chiéu
l4 chay trong cudn day stator ¢ ché d6 hdm dong nang.

Dau — trong thanh phan —R, /(1-s) chi ra dong co lic niy nhan ning lugng tir tai
(ché do ham). Khi d3 lwu ¥ 1a momen lac nay c6 chiéu ngugce lai so vdi ché do dong
co, s€ khong can keé t6i dau — nay trong mach tuong duong.
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Ham dong nang BC KBB — Mach twong duong

Trinh ty tinh toan dac tinh co cua dong co & ché d6 ham dong nang khi biét dic tinh tr
hoa E(Ir) cta dong co:

e LAy mot gia tri I,
e Suyra gia tri E tuong ing theo dac tinh tir hoa,

o Tinh Xp: Xm:IE
5 12 —12
e Tinh Dy I7=-%__1
2X,

1+

m

e Tinh d0 truots: s=1-

R,
. 2 9
E/L, " —X,

e Tinh toc d6 dong co tuong tmg: @ =(1-S)w,

e Tinh momen dong co: M -3 |'22( R, j
17



Piéu khién toc do déng co KDB

Cac phuong phap diéu khién toc do dong co KPB:

. Di1éu khién dién ap stator
. Di1éu khién tan s6

1
2
3.
4

Piéu khién dién tro stator

. Diéu khién cong suat truot

18



Piéu khién dién ap stator

Thuong sir dung véi tai bom hay quat gid
Pham vi diéu chinh téc d6 khong cao
Momen ta1 quat g10:

M, =Co® =(1-s)o],

19



Piéu khién dién ap stator

o(rad/s)

N

\ove N
/

N/

/ /
/
LS/

)/

S/

M(Nm)
_ Déc tinh dong co khdng dong bo
khi diéu khién bang cach thay dbi dién ap stator




Piéu khién dién ap stator

Bo qua ma sat trén truc dong co, tén hao do quat g10

C6 thé chtirmg minh dugc dong rotor tinh boi cong thirc:

| — Cay, _(1_3)\/§_
2 \/ 3 \/sz
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Piéu khién dién ap stator

Néu bo qua dong tir hoa, xem l,=1,¢o thé chirmg minh dugc:

L _ (@-s)s

Idm (1_ Sdm)’\/ Sdm
Ti s6 nay dat cuc dai tai s = 1/3, khi do:
I 2

max

Idm ) 3\/é(l_s’dm)\/Son

22



1.4

1.2

0.8

0.6

0.4

0.2

Piéu khién dién ap stator

T =Gw=0.1
/ / ~. \\
/ Sgm= 0.2 \\\
)/ N\
/ A\
| A

Quan hé /14, v&i dod truot s

23



PC KDPB & Bién tan nguén ap

=  Goi a:L.

dm
= Vi a<l (f<fym): dong co dugc diéu khién véi tir théng = const = dinh mrc,

= Voia>1 (f>fam): dong co duge didu khién vai V = const = Ve,

24



PC KDPB & Bién tan nguén ap

Hoat dong véi a<l
= Tu thong khong d6i — dong tir héa = dinh muc,

= (6 thé chimg minh dugc:

. E E
dong tir hoa = dinh mirc < TzconSt — —dm
dm

A 5 y A © A 2 \ ‘A ’ A ’ E r A
= N¢u bod qua sut ap trén dién tro va dién khang stator, nguyén 1y T =const co thé thay

.V
bang ¥ =const

25



PC KDPB & Bién tan nguén ap

Hoat dong vai a<l

Hai phuong phap diéu khién tan s6 va dién ap dong co KDB:

o Phuong phap tir thong khong doi: %: const

Vv
o Phuong phap 3 =const

26



PC KDPB & Bién tan nguén ap

Phuong phap tir théng khong doi: %zconst

= Dong qua dong co:

==
2+ X,
(sa)

= Momen dong co:

Il

E&mR;
M = 3 . as
g R 4 X2
(sa)? °

= Vi cung mot gia tri cua sa, momen M, dong rotor 1,va dong stator 1, 1a khong doi.

27



PC KDPB & Bién tan nguon ap

Phuong phap tir théng khong doi: N _Const

Luu y:

sa= —  sam, = o, = toc dj truot

Dy Dy
Vay, suy ra: véi ciing mot gia tri clia tdc dé trwot, momen M, dong rotor |,va dong
stator 1, 1a khong doi.
Néuxem R, /s X, , momen dong co cé thé tinh nhu sau:

3E:
In_(asw,, ) = const x a,

a)db 2

M =

28



PC KBbB & Bién tan nguén ap
Phuong phap tir théng khong doi: %zconst
Do truot tai d6 dOong co dat Mpay la:

R,
S, =+—=%
aX,

Momen cuc dai cua dong co:

M =%t
20, X,

29



o(rad/s)

PC KPB & Bién tan nguén ap
E/f = const (tw thdng khong doi)

350

QD
=
==
o
3

)
LT

0
-500 0 500
M(Nm)

Ho déc tinh co khi diéu chinh theo quy luét E/f = const
(a = f/fam < 1: diéu chinh dwéi tan sé dinh murc)



o(rad/s)

200
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PC KPB & Bién tan nguén ap
E/f = const (tw thdng khong doi)

a = fffam
\
\\\
= \\
a=1
\ J
75
b / /’ )
T 5
\
\\ /’(
0 100 200 300 400 500
M(Nm)

Ho d&c tinh co' khi diéu chinh theo quy luat E/f = const
(a = f/fsm < 1: dieu chinh dwdi tan s6 dinh mirc)
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PC KDPB & Bién tan nguén ap

Phwong phap VT: const

R4 axXq
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M

PC KDPB & Bién tan nguén ap

V
Phuong phap n =const

Momen dong co:

o
V2 2
_ 3 dmaS
C N\ 2
@ .
db(R1+R2j + X, + X, 2
a sa

Momen cuc dai cua dong co:
_3 Vi
200 R /a i\/ R/a’+ X, +X,

max
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PC KPB & Bién tan ngudn ap — V/f = const

o(rad/s)

350
a = fffam
300 / //’ i
250 // /
200 ,/
150 -~ » —
g>~< / ) a=1
/ \\
100 < : —<
/_/ \\
—
50 25 % 5
. j/
-600 -500 -400 -300 -200 -100 0 100 200 300
M(Nm)
Ho dac tinh co’ khi diéu chinh theo quy luat V/f = const
Théng sb6 dong co:
4 cuwc, Sgm = 0.05, fgm = 50Hz
R;=0.4 Ohm ,X;=0.8 Ohm, R’»=0.25 Ohm, X’; = 0.8 Ohm, X, = 20 Ohm
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PC KPB & Bién tan ngudn ap — V/f = const

200

a = flfam
180

160

140

=
N
o

o(rad/s)
o
o

80 /
) —<
) - // //.5
T [

0 50 100 150 200 250
M(Nm)

Ho d&c tinh co khi diéu chinh theo quy luat V/f = const
Théng sb dong co:
4 cwc, Sgm = 0.05, fgm = 50Hz
R;=0.4 Ohm ,X;=0.8 Ohm, R’,=0.25 Ohm, X', = 0.8 Ohm, X, = 20 Ohm
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PC KPB & Bién tan ngudn ap — V/f = const

200
= f/fam
180
160
140 ~
- 7<
w
= 100 ~
i% // /) 75
80 /
60 //\/ / 5
40 / //
- // / /
i Ve
0 50 100 150 200 250
M(Nm)

Ho dac tinh co khi diéu chinh theo quy luat V/f = const
& vé&i dién ap tdng cwdng (boost voltage) & tan sé thap
V = kf+V,

(k chon sao cho V = Vg, tai f = f4m)
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M

PC KDPB & Bién tan nguén ap

Hoat dong vé6i a>1

Momen dong co:

o
Vi 2
_ 3 dm as
AN
) .
db£R1+R2j + X+ X, :
S

Momen cuc dai cua dong co:
_3 Vi
204, R i\/ R ‘+a? X, +X,

max

37



o(rad/s)

PC KPB & Bién tan nguén ap
Piéu chinh trén tan sbé dinh mic

350 %
2.0
300 ( BN

a = flffam

1.75

. LT

150 / /
100

3
\
|

A

)1.5
v 1.25

/\
/4

. / / //
-200 -300 -200 -100 0 100 200 300
M(Nm)

Ho dac tinh co khi Qiéu chinh theo‘quylluét V/f = const
(a = f/fgm > 1: dieu chinh trén tan so dinh muc)

I \JJ

)
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o(rad/s)

350

PC KPB & Bién tan nguén ap
Piéu chinh trén tan sbé dinh mic

300

250

200

=
a1
(@)

100

50

- a = fffam

Ho dac tinh co khi diéu chinh theo quy luat V/f = const

(a = flfgm > 1: diéu chinh trén tan sé dinh murc)

200

M(Nm)

250
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- BC KDB & Bién tan nguon ap
So’ dd khoi mach diéu khién (kiéu vong hé)

Khau
g —> t39

tré f
@
() .




PC KDPB & Bién tan nguon ap
So dd khoi mach diéu khién (kiéu vong kin)

Khau hiéu chinh
vong dién ap

V*
+_
A

Og —tQ—»
_A

R

—

Vh

j

Chinh lwu
: : PWM

%

Khau hiéu chinh
vong toéc do

Hoi tiép ap
¢

Nghich
i : lwu

Hoi tiép toc do

Q
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PC KBPB & Bién tan ngudn dong

Pac tinh co & tan s dinh mlc

Do su phi tuyén giita E va I, dic tinh ctia dong co o tan s6 dinh muc tinh theo cac budc:

e Chon gia tri I, (Im < Iy),
e Tinh E va X, tir dac tinh tir hda

S .
e Tinhly I,=—2—0
2X,
1+
N R,
e Tinh s tu cong thuc: s = ——
JE/L) =X,
» R
e Momen dong co: M = 3 |} —2
WDy S

42



PC KBPB & Bién tan ngudn dong

Pac tinh co & tan s dinh mlc

Pé dong co hoat dong vai tir thong khong doi:

AN
(RZ] + X,
12 >

m ' Il
(&j+ X +X,
S




PC KBPB & Bién tan ngudn dong

Pac tinh co & tan s dinh mlc

60

50

40

l; (A)

30 \ /

10 ~—

0
-15 -10 -5 0 5 10 15

Quan hé giira dong stator I1 - tic do truotwg '8 (rad/s)

dé tr théng dong co la dinh mic
Théng s déng co:
4 cwc, Sgm = 0.05, fgm = 50Hz
R;=0.4 Ohm ,X;=0.8 Ohm, R’»=0.25 Ohm, X', = 0.8 Ohm, X, = 20 Ohm
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PC KBPB & Bién tan ngudn dong

Pac tinh co & tan s dinh mlc

Momen dong co khi do:

3 I2X2 R, /s

M = 2 2
Dy RZ/S + X+ X,

45



PC KBPB & Bién tan ngudn dong

Déc tinh co & tan s6 f < 4,

Tai tan s6 f = a fu,:

I 2

Tai tan s6 f = fun, (nghia la a = 1):

D\ 2
as

|

R,

as

]4— X +X, 2

C N\ 2
Sl

|

R,

St

j+ X +X, 2

|2

sl

S, : dO truot tai tan s6 dinh muc
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PC KBPB & Bién tan ngudn dong

Déc tinh co & tan s6 f < 4,

V61 dong stator khong d61, nghia 1a [1 = I , d€ dong tu hoa I, khong d61 vol1 moi gia tri
cua a, ta can co:

P N2 N2
(Rj + X2 [RJ £ X2
as S,

(sz+ X + X, [Rz)+ X +X,
as S,

Pang thirc nay dan dén:
Sa=$5,

Hay:
ASWy, =S,Wy,
> Tbc d6 truot tai tan sb afy, = Toc do truot tai tan sb i, = o
Nghia la quan hé 1, (@, ) dé dong co lam viéc vé6i tir thong khong doi tai tan sé dinh mirc
cling dung v6i moi tan sd khac.
47



PC KBPB & Bién tan ngudn dong

11 (A)

60

50

40

30 \ /

. N/

10 ~—
0
-15 -10 -5 0 5 10 15

Quan hé gira dong stator 11 - tbc d6 truot wy 'S (rad/s)

dé tr théng déng co' la dinh mirc
Thoéng sé dong co':
4 cwce, Sgm = 0.05, fgm = 50Hz
R:=0.4 Ohm ,X;=0.8 Ohm, R’,=0.25 Ohm, X', = 0.8 Ohm, X, = 20 Ohm
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PC KBPB & Bién tan ngudn dong

Momen dong co khi hoat dong véi tan s6 khac dinh muc:

3 12X% R, /sa
. 2 . 2
WDy, Rz/sa + X, +X,

Voi: a=flfsy

M =

49



o(rad/s)

PC KBPB & Bién tan ngudn dong

350
a = fffam
300
250 /
200
/ /
150 E— - ) . ——— a=1
/f ]
e
A
100
/]
= )
50
N/
T 1T
900 -300 -200 -100 0 100 200 300 400
M(Nm)

Ho dac tinh co khi diéu chinh tan sb bién tAn ngudn dong

(a = f/fgm < 1: diéu chinh dw&i tAn sb dinh murc)
I = l1gm
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o(rad/s)

PC KBPB & Bién tan ngudn dong

160 —

N l1 = 1.25 lgm
Idm

/ >/ 0.5lgm T
120 / / / 0.25l4m >

100
/
J/
/
60
/ /
40
/
/
20 y s
I ///
//
0
0 50 100 150 200 250 300 350 400 450 500

: M(Nm)
E)ég tl’n‘h d@ng‘ co khdéng dong ‘bcf) ]
hoat déng v&i bién tan ngudn dong (vé tai tan so dinh murc)



PC KBPB & Bién tan ngudn dong

Khéi tao ham
diéu khién tr théng

Khau hiéu chinh
vong dong dién

It

| Mach = 3 Chinh
kich i lLu
Héi tiép dong

Nghich
Iwu

A 4

O
Va X ‘

Khau hiéu chinh
vong téc do

@

Hoi tiép toc do

Y

)
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DIEU KHIEN CONG SUAT TRUQT
PDONG CO ROTOR DAY QUAN

. Diéu khién xung dién tr& rotor
« Hé ndi tang tinh
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PIEU KHIEN XUNG DIEN TRO ROTOR

Cac gia thiét khi giai tich hé théng:
1. B0 qua hién tuong tring dan xay ra trong cau chinh luu diode,
2. Dong lq xem 14 lién tuc va phang
3. Momen dong co sinh ra do su tuong tac gitra hai bac 1 cia dong rotor va tur thong
trong khe hod khong khi gitra stator va rotor,
4. Ton hao trén cau diode va khoa ban dan khong dang ké

54



PIEU KHIEN XUNG DIEN TRO ROTOR

Niang luong hap thu bai R trong mot chu ky T:
W, = I’R(T -t _))

Cong suat trung binh hap thu boi R:

P, :% I°R(T —t_)=I1RA-y) v&i y=t, /T

G14 tr1 déng tr1 cua dién tro R:
R'=R(1-7)
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PIEU KHIEN XUNG DIEN TRO ROTOR

C

R*
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PIEU KHIEN XUNG DIEN TRO ROTOR

Ap pha
¥ rotor

/ /N
e
—

\/

S7



PIEU KHIEN XUNG DIEN TRO ROTOR

Gia tri hiéu dung ctia dong pha rotor:
2

I
rms d
3

Gia tr1 hi€u dung cua hai bac 1 dong pha rotor:

J6

3|
 Trms
T

l,

Cong suat tiéu thu trén 1 pha rotor:

1 R,+R(—-y) 1=05 R, +R(1-y) I?

F)e ~ 5 rms

3

Pién tr¢ dang tri trén moi pha rotor:
R,=05 R, +R(1-7)
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PIEU KHIEN XUNG DPIEN TRO ROTOR

Mach tuong duong cua dong co khi hoat dong voi hé xung dién trd suy ra trén nguyén tic
bao toan cong suat, bao gom:

1. Cong suat co do hai bac 1 ctia dong rotor gay ra,

2. Ton hao trén dién tré do hai bac 1 va song hai giy ra.

Cong suat dién tir truyén qua khe ho khong khi = Cong suat tiéu thy boi mach rotor
P, =3El,cos0 =3I’ (R, +R,)+P

rms

rms

Ma: IZ:EI
T

Nén:
2

3E1,cos6, =% 17(R, +R;) +P,

2
. P
. Elzcoserzglf(R2+Rdt)+§c
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PIEU KHIEN XUNG DPIEN TRO ROTOR

Cong suat truot trong tng vai dong hai co ban (bac 1) ctia dong rotor:
2 *

SRy =3, (R, + Rdt)

Trong do:

Pai1: Cong suat dién tu ing vé1 hai co ban cua dong rotor,

Cong suat co sinh ra bo1 hai co ban cua dong rotor:

P =(L-s)P, =31(R, +R;) L=
S

Tir d6, ta c6 cong suat dién tir truyén qua khe hé khong khi la:

: R,
ec0s,| [ 21,y BBz B
S S
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PIEU KHIEN XUNG DPIEN TRO ROTOR

Mach twong dwong 1 pha cua BC KBB

khi st dung mach diéu khién xung dién tré rotor
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PIEU KHIEN XUNG DPIEN TRO ROTOR

Mach twong duwong 1 pha cua BC KBB

khi s&r dung mach diéu khién xung dién tr& rotor

7t «
Ry = (?_1 (R, + Ry)
R, =(R, + R;)
Quy doi vé stator:
R,; = aTleh

' 2
Rf — aTlRf

Luu y: ar: ti $H vong stator/ rotor,
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arti

HE NOI TANG TINH

Coéng suat tra vé lwoi

—

C

1>

QPP

>

Céng suat truot

—

A A A

> +
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HE NOI TANG TINH

Cac gia thiét khi giai tich hé thong
1. BO qua hién tuong trung dan xay ra trong cau chinh luu diode,
2. Dong lg xem 1a lién tuc va phang
3. Momen dong co sinh ra do su twong tac gitra hai bac 1 cua dong rotor va tir thong
trong khe ho khong khi gifra stator va rotor,
4. Ton hao trén cau diode va khoa ban dan khong dang ke,
5. Bién ap duoc gia thiét 1a ly tuong (bo qua dién khang tan, ton hao)
6. B qua hién tuwong trung dan trén cau nghich luu
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HE NOI TANG TINH - Nguyén ly hoat dong

Dién ap ngd ra bo chinh luu: Pién ap phia DC cua cau nghich luu:
3v6 sV
Vd :i— VIZ%LCOSOK
7 An 7T A

e V: dién 4p pha cung cap cho stator
e ari: ti sO vong day stator/rotor

Néu b6 qua Ry, ta co:
V, +V, =0

Suy ra dd trugt s (nghia la tdc do dong co) co thé diéu chinh theo goc kich a:

__ 9 _
S= COSar=—a, COS
aTZ

Cong suat dién tir do dong co sinh ra:

\"A
Py = de
Momen dién tor dong co sinh ra:
v - Pa _ 36 VI,
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HE NOI TANG TINH — Mach twong dwong

Cong suat di¢n tu truyén sang phia rotor:
I:)dt = I:)c + I:)cur + I:)r

e P cong suat co,

e Py : ton hao dong trén rotor,

e P, :coOng suat tra vé luoi,

Luu ¥ 13 cong suat co (va twong tmg 1d momen co) do thanh phan hai co ban ctia dong
rotor sinh ra, con ton hao dong rotor do dong rotor hiéu dung sinh ra.
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HE NOI TANG TINH — Mach twong dwong

Cong suit dién tur P4 cO thé tinh nhu sau:

2
P, :3[%—1](@ +0.5R,)1? +§{(R2 +0.5R,)I —\&COSa}
S T2

Suy ra, cong suat dién tir trén 1 pha rotor la:

2
EIZCOSQr:(ﬂ-__lj(RZ+0.5Rd)|22—I—(R2+O'5Rd) Izz_lv COSx
) S S ap

|2
Hay:

R
|£|2cose>r:Rh|§+—f|§+\i|2

S S
Trong do:

2
R, =(%—1}(R2 +0.5R,)

R, =(R, +0.5R,)
_V CoOS«

, a'T2
Quy do1 sang phia stator:

V. =

r

. . Re LoV
El,cosd, =R 172 +—17+2C1,
S S



HE NOI TANG TINH — Mach twong dwong

X5 R’y Rf /S

o | <
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HE NOI TANG TINH — Mach twong dwong

D¢ v€ dac tinh co cua dong co voi goce kich o cho trude:

- Léy gia tri cua do truot s,
- Tinh ra gia tri dong rotor I’;:

. _th R+ thz +(R2 + X 2)(\/22 _Vtg)

I2 R2+x2
Trong do:
R
R=R +R, +—
S
A
th :?
X =X, +X,
- Cong suat co sinh ra:
D 1(@-9)
P.=3| IR, +V,1, | -
- Momen dong co sinh ra:
RS [ 1R +V/1, |

(1-S)o,, swy,
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160
\
\
o . —0on°
140 =
— \
120
\ o /
100
o 100
E \
] ~—~
50 \\ 110°
— <
40 ~—
b \‘ i \
0 ~ N
0 50 100 150 200 250
M(Nm)

Ho dac tinh co khi ctia hé néi tAng tinh Scherbius
Thoéng s6 dong co':
4 cuwc, Sqm = 0.05, fgm = 50Hz
R;=0.4 Ohm ,X;=0.8 Ohm, R’,=0.25 Ohm, X’, = 0.8 Ohm, X, = 20 Ohm
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