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May dién

May dien AC

My dién AC
May dién dén:g May dién khong dong
bo bo
Dong kich tir dwoc cung Dong kich tur c6 duge do
cap tir mot nguoén DC cam ung tu
riéng biét

R o~

Day quan kich tir nam trén
rotor
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« Stator: ddy quan phan Uing
« Rotor: day quan kich tur

il ) = 3 e - - Rotor 1ong soc
',\\\\,w‘\\\?m. "

i - Rotor day quan
J
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(b)

Stator
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Rotor 10ng soc

Aluminum
conductors

Aluminum fan
blades for
cooling

end-rings

Laminated
(a) steel core

%quirrel-cage rotor: (a) i (b) brazed d and end-rings.
Courtesy Siemens Energy and Automation)
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* Tuong tac gira dong rotor va tu truong stator tao ra
luc lam quay rotor: F = BI/sin0

May dién

Nguyén 1y hoat dong

Bién do dién ap cam ung phy thugc vao sy chénh
léch toc do giira rotor va tir truong quay stator.

Chénh léch toc d6 16n nhat khi khéi dong, khi do
dong co ticu thy dong 16n. Tan s6 dong rotor bang
tan sO dong stator kh1 rotor dirng yén.

Khi dong co bat dau chay, do léch toc d¢ giam:
— Tan s6 dién ap cam wrng trong rotor giam.
— Dong rotor va di€n ap cam trng giam.
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May dién

Tu truong quay
cam Ung ra dong
rotor.

Dong rotor va tu
truong quay
teong tac tao
thanh luc quay
rotor

F=B 11

quay® *r
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Force

Nguyén 1y hoat dong
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BK A\ 4 A
s Nguyén 1y hoat dong
Nguyén ly hoat dong cua dong co KDB ba pha:
e Néu téc do rotor b?mg toc do tir truong stator, thi dién 4p, dong cam

mg va moment s& bang khong. Vi thé téc do rotor phai thap hon tbc
d6 dong bo.

* Sy chénh léch gitra toc d6 rotor va toc do tir trudng stator (toc do dong
bd) goi 1a toc dd truot. PO truot s dugc dinh nghia nhu sau:

s =(n, -n,) / ng hay s = (w, — w,)/w,
trongdd n,=60f/p

* Tan s6 dong dién rotor: f.=sf
* DO truot co gia tri thong thuong tur 1 td1 5 %
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’ . LR
D QQui1 do1 rotor

Taco w =2xf = 0, =0 =350, £ an
w, : toc do tu
g e _o-o = 0, =50, truong bién thién
B B — ua rotor
n, @, = f, =51, q

Strc dién dong trén day quan rotor:
E, =444f,N,k,, = s(444f.N,pk,,)

= E, = SEzs|s=1 = sk,

V&1 E, 1a stc dién dong trén day
quan rotor khi rotor ding yén.
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‘B"’ Mach twong duong

May dién

Xay dung mach twong duong & tan so f, =2 can qui doi cac
dai luong O tan sO 1, vé f,

PT can bang dién ap xét trén mot pha day quan (twong dong
vo1 MBA)
Stator l}l :—él-l—(Rl-l—le)].l =—l%1+le.l
Rotor U, =E, —(R,+jX, )], =E,~Z,1,=0
Véi X, =2xf,L, =s(2nf,L,)=sX,
= £ R, )i, =0
B9 mén Thiét bj dién
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’
Q3 Mach twong duong

PT can bang st tir dong:

kdqlNl ]1+kdq2N2 [, = kdqlNl /,

pat po M L p L
kdq2N2 . .k o
=1 =1-1
Qui d6i
* Dong dién I; =1,k
. Sdd E =kE,

* Dién tro, dién khang R, =k’R, X, =k’X,

May dié¢n B0 mén Thiét bi di¢n
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‘B.KJ Mach twong duong

PT can bang dién ap xét trén mot pha day quan sau qui doi

Stator U, =-E+Z 1

'

.V R ' .V
Rotor O0=F —| —=+jX |/
2 2 2
S
i‘s RH TX-: [1_ R-:. jX‘jr
—— Y < Y
Iit‘l.
U, R Lsgr
jX:u i

Mach twong duong cua dong co KDB
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Mach tuong duong

e

I R, iX, [ R, iX ; ; s
- [—rrrn -}~ L - X, i R, X
f et — YY" € Y
l—s .. m
ts Im 5 Rf ] L.Ts an ]g—_bR,
RJ"{’ .}Xm ij 5
. - — : ) Mach twong duong cua dong co KDB
Mach twong dwong déng co KDB vai ton hao sat tir
. R. b i iXr
1 2 A A
| = R cua dong co khong
I_:s r A Py
X s dong bd
" Mach twong dwong déng co KDB vl dong tir hoa
May dié¢n B0 mén Thiét bi dién

CuuDuongThanCong.com

https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

’
s Phan bo cOng suat

Gian do ning lwong.

PCO’ N Te ®Om I:)out = Tout Om

Cac tdn hao

315 2Ryg
0104

2

Tbn hao déng Rotor

3 142 Ry

Tén hao ddng Stator

o

Real(3 U, I,*)
ToOn hao 161 thép ‘

Peoit = 31rR2Rs(1-8)/s

P, =312 (Ry/s) Pout = Peo it = APy

May dié¢n B0 mén Thiét bi dién

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

‘Bﬂl(’ bac tinh co
(moment-toc do)

Néu coi
AP, =0

Torgue
il

| —2
1 0.s 0.0
ra? UR
2 v\ 2
o) (R1+RzJ +(X1+X;)2
S
Do Z,. >> 7,
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* Biem P ting v&1 dong co ¢co
toc d§ dinh murc (co6 trén nhan
cua dong co)

* Doan OP dugc goi 1a vung
hoat dong binh thuong cua
dong co

T=3—

0.5 0.0

P U;

2 o,R,

e
B0 mén Thiét bi di¢n
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Pac tinh co

‘J (moment toc do)

\/R12+(X1+X 2
3

T Uy

P
T2z, (Rl +\/Rf (X, +X;)2j

U’R,

T 2
Tmax i_i_S_m
S S
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‘BKJ Pac tinh CAO’ A
moment-toc do

Torgue
Truong hop nay xay ra khi:
 Moment 16n hon dinh murc P
hoac
* POng co qua tai 0
)
I e

e
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‘B"J Mo may

Khi m¢ may:
* Tom > T
e T du 16n dé thoi gian mé may nho
-Mé may truc tiép: dung cho dong co cong suat nho
-D0ng co rotor day quén: thay doi dién tro phu ¢ mach rotor
-Pong co rotor 16ng soc:
- giam di¢n ap
- dung cudn khang (hodc dién tro)
- dung bién ap tu ngiu
- 1n6i Y/A

May dié¢n B0 mén Thiét bi di¢n
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T1 Low Speed: Close 1, 2, 3
Open 4,5, 6
High Speed: Close 4, 5, 6
Open 1, 2,3
T13
T12
Speed — 120 x Frequency - Slip
Mumber of Poles
1
[
LT 1 ?
i F—
3
|3 _I I_
lo Start: Close 1,2, 3,4, 5,6 To Run: Open 4,5, 6 ,

CuuDuongThanCong.com
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Mé may: dung bién ap

To Start: Close 2,4, 5,6, 7

L1 ‘ 1
1 2 1

Open 1, 3

L2

—

T3

To Run: Open 2,5, 6,7
Close 1, 3, 4

L3 —t—i}
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S

Resistor

MG may: dung dién tro

To Start: Open all R Contacts
oL Close all S Contacts

Resistor

2,

T1

OL

S
19 IH
S
L3 IH

Resistor

Y
3
B

2,

oL T3
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2,

To Run: Close all R Contacts
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Mo may

Line terminals

lE 1_E 1"E
oa"‘) _— = B =7
gk
2
3=
B 2
=
o
| I
| 1
3 6 3 é 0

Motor terminals
Starting sequence:

(a) Close 1 and 3
(b) Open 1 and 3
(c¢) Close 2

May dié¢n B0 mén Thiét bi di¢n
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Overload
F M, heaters
R ks
F,
7 M, | Induction
motor
Fy
M,
o——/ g
Disconnect
switch
Start
Stop l OL
M,
May dié¢n B0 mén Thiét bi di¢n
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Overload
heaters

D:D Induction
motor
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g 3 . :
&*N Dicu chinh vo1 rotor day quan

Tro khénﬁrotor cao
Moment khéi dong cao

Do truot 16n tai cac didu kién
binh thuong

Pcor It~ (1_8) Pdt i
s tang, P_,, giam, hiu suat
giam.

N\

Tr& khang rotor thap

Moment khoi dong thap, dong
khéi dong 16n

Do truot thép tai cac diéu kién
binh thuong
v
Pcor It~ (1_8) Pdt

s giam, P__, tang, hi€u suit tang.

/ Tind

Dung dong co rotor ddy quan va thém dién tré phy
vao rotor lic khot dong va bé dién trd khi dong co da
on dinh dé giam to6n hao

A

Dong co rotor day quan dat hon, can
nhi€u bdo tri etc.

May dién
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Két hop tro khang
cao ltc toc do thap
va tré khang thap
luc toc do cao

High R, L~ Low R

. —
—— i

Looks like

Desired low R,

curve

DU 11Ul 11U 1 uIicun
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Piéu chinh bdi thiét ké rotor 1ong
SOC

-

Tiét dién ngang ciia rotor va
dang thanh dan rotor

NEMA class A — ranh 16n,

gan bé mit (a)

NEMA class B —ranh 16n va

sau (b)

NEMA class C — double-cage

rotor ( ¢ ) 16ng séc kép

NEMA class D — ranh nho
gan bé mit (d)

NEMA (National Electrical
Manufacturers Association)

May dié¢n B0 mén Thiét bi di¢n
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Piéu chinh bdi thiét ké rotor 1ong
SOC

”
¢

Pic tinh moment — toc do.
NEMA class A

« R2 nhé (do tiét dién 16n) va X2
nho (do vi tri gan stator)
« Moment m¢é may nho, dong mo

300 Class D

méy lé’n g - Class C
* Hiéu suat ¢ tar dinh muc cao € 200
;‘::" Class B
NEMA class D g, 1501
* R2 16n (do tiét dién nho) va X2 nho (dovi ¢
=W

tri gan stator)

? /4 \ ? /4 2 50 -
« Moment m6é may cao, dong m¢ may nho
« Ung dung véi cac tai co moment quan tinh =~ o—F—p——1
qUé lé’n Percentage of synchronous speed

May dié¢n B0 mén Thiét bi di¢n
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Piéu chinh bdi thiét ké rotor 1ong
SOC

”
¢

NEMA class B

e Phan trén ranh c6 X, nhé va 16n hon & phan sau

« Khi mé may, s 16n, dién khang 16n so véi dién tré=>» dong rotor chi yéu chay
& phan c6 dién khang nhé (phan trén rinh) = tiét dién thanh nhé = R, 16n >
moment m& may 16n hon va dong m& may nho hon so vai class A

* Khi s nho, f, thap, dién khang nho so véi dién tré = tré khang cua tat ca cac
phan trong ranh tvong duwong nhau nén dong dién s& chay déu trong thanh dan
=> tiét dién thanh 16n = R, nhd =» hiu suit cao hon tai s thap

|_ I'op of bar -
R L
‘ Stator
J: T ‘I | )\\
L W';f — YTV
Slip |
fing R Ly AI rn:? \ J U]
— AAA e *
| i3 Ly |
A e Rotor with deep bars (b}
(al

| Bottom of bar | J

May dié¢n B0 mén Thiét bi dién
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‘BﬂKJ Pi1eu chinh boi tlrliét ke rotor 1ong
SOC

NEMA class C

* Phan rénh trén c6 X, nho va 16n hon & ranh dudi

» Tuong tu voi class B nhung chénh 1éch gifta khi s thap va s cao 16n hon, phan
trén 13 10ng séc mé may, phan dudi 1 10ong soc lam viée

« Str dung véi tai c6 moment khéi dong 16n, nhu bom, may nén, diy chuyén
tai...

M Top bar
i

i
I‘.J
fJ.I
I0
i
|: il Bottom bar
WL

0

v

S

May dié¢n B0 mén Thiét bi di¢n
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g
<D Piéu khién toc d6 dong co KPB

* Thay do1 so cuc P

* Thay do1 tan s6 vao f,

» Thay doi dién ap
U, <U,;=»s’>s=2?n’<n
 Thém dién tré phu vao diy quan rotor
R,’+ R>R,) =Ps’>s=2n’<n

May dié¢n B0 mén Thiét bi di¢n
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Piéu khién toc dd dong co KPB:
thay d01 sO cuc

Xét day quan stator trén 1 pha. Bang
cach thay doi chiéu dong dién
trong mot khung day stator.

a. 2 cuc

b. 4 cuc

B0 mén Thiét bi dién
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‘B‘K’ Di¢u khien dong co KDPB ¢ ché do
xac lap
Khi dong co noi truc tiép voi nguon:
« Dong khoi dong cao = tac ddng xau tdi nguon
« Tan s6 w, va dién ap vao V, khong thay doi

» Toc d6 trong khoang tir w, 4. t&i w, va phu thudc tai

Dé khac phuc thi ¢ thé st dung cac bo bién doi cong suat:
o Piéu khién V/f (thay doi dién ap va tan so)

e Thay d6i dién ap, tan s6 khong doi

May dié¢n B0 mén Thiét bi di¢n
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‘BﬂK’ Piéu khién d@ng 0(3 KPB & ché do
xac lap

B6 khéi dong mém dung ;
triac (2 SCR mac doi1 song)

Yariable voltage
Zonstant frequency

[nduction
hMachine

Thay CJEm g?c l,<10h SCRAde Constantvoltage
thay d61 dién ap cung cap Constant frequency

Khi a tang thi dong va ap |
cang bi méo dang —> chi
nén dugce dung khi khoi
dong

May dié¢n B0 mén Thiét bi di¢n
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‘BﬂK’ Piéu khién dong co KPB & ché d6

Diéu khién V/f

Toc do cua dong co co thé duoc

thay d6i do tan sd cung cap thay
doi.

Khi w, thay doi thi duong dic
tinh moment-toc dd cling thay doi

Pé hinh dang dic tinh khong d6i
thi dién ap phai thay doi ti 1€ vdi
tan sO V, = k.ow,

May dién
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xac lap

a4 [ Kakaks
x5 & |

Y ted =2n{50Hz) in Europe

k-4

— =10
.'I'I":l:nln:::l

Load Torgue TL = 'Ilcl:unatant
|

|

|
| —
1.IIII:Im
speed

e-raled
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Muc dich duy tri tir thong khong
doi khi thay doi tan so

®=L.I
V=2I1=(oL)I+R_.I
V ~ 2nf.® (bd qua R.I)
> ®© ~ (1/4,44).(V/1)

Motor Voltage

O vung toc do thap, khong thé bé qua
thanh phan R.I (f nhé nén dién ap roi
trén R.I tré' nén dang ké so véi roi trén
dién khang). Do do dac tinh V/f thuwong
bit dau tai V, > 0 dé bu lai sut ap do R.I

May dién

CuuDuongThanCong.com

& Luat didu khién V/f

380V T
180V
-+
26Hz 650Hz
Motor Frequency
|4
A
VO
| 1 .,
0 50 100
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'BK

Field Weakening (suy yéu tur
trueong)

Néu VS du‘O’C g]ﬁ' nguyén 6’ ‘ T = constant "‘ Ten= cnnatant.LTi-% constant ,
glé tI'l Vmax R VVe Cé thé téng Torgue
1én néu giam dong tu hod [, overiono A

\ 4 | \ n Torgue produced

(lam Suy yeu tlI tI‘lIOng) sleady-state P for rated current
3 »w ___L___°T

Pé 1am yéu tir truong, ta chi can i:fearg‘-:i'rf;ate !

téng VVe Vél glﬁ' VS khéng d61 region :

7 : 1 1 b
Néu VS:VmaX , moment s¢€ giém khi rated speed 1=1800rpm 2 @,
w, tang lén 2 50Hz 4-pales o

_-P W
T=3———x
2o R
{ 2 h
= EEL H_EE' o,
2R ol

May dién
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"‘J Minh hoa (2/4)

. Nm

Pong co duoc 14i boi bo bidn dbi V/f (415V, 20 184 124
50Hz). Néu dong co hoat dong ¢ 25 Hz, va 15—
moment tai 1a hang s6 10 Nm, dong dién I s€ 1a fo—""""""""""- | =6A
a/ 5A b/ 6A c/25A 5—

. . 4 |
Neéu tan so6 dot nhién tang 1én 5S0Hz (th 25Hz), 25Hz 50Hz
dong dién I s€ la
a/5 A b/ 20 A c/30A

-12R°

Néu tan so dot nhién giam xudng 40Hz (tir 50Hz),

dong dién 1. sé la ]
g dien g Pac tinh moment — toc do

a/ -6 A b/-12 A c/-13 A cia mot dong co 415V
d/-16 A

May dié¢n B0 mén Thiét bi dién
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124 -12A

124

| =64

_5

50Hz

28 L !

May dién ~- 134 iét bi dién
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y A
Q3 Bai tap

bC KbB 4 cuc, 50hp, 60Hz, Y, 460V, c6 dd trugt dinh mirc 3.8%. Cac thong
s6 mach twong duong pha: R;=0.33Q, X,=0. 42Q, X,’=0.42Q, X, =30Q. Bo
qua céc ton hao. Pong co ndi voi nguon dién ap 460V.

a. Timgia tri R,’

b. Tinh T, S,

c. TinhT,_

d. Tinh dong khéi dong tir mach tuwong duong

e. Néu duong day cap ngudn cho dong co co tong trd pha 0.35+j0.25 Q, tinh
dong khéi dong méi va dién ap dat vao dong co

f. Néu mot may bién ap giam ap 1y tuong co ti sé day quan 1.4:1 dugc dat giira
duong day va dong co, tinh dong ludi khi khéi dong
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y A
Q3 Bai tap

DCKDB 208V, 6 cuc, Y, 25hp, class B, co6 cac thi nghiém sau:

No load: 208V, 220 A, 1200 W, 60 Hz
Locked rotor: 246 V,645 A 2200 W, 15 Hz
DC test: 13.5V,64 A

Xac dinh cac thong sb cua mach twong duong.

Cho bang

Fraction of
X1 + Xz
Motor class Description X, X,
A Normal starting torque, normal starting current 0.5 0.5
B Mormal starting torque, low starting current 0.4 0.6
C High starting torque, low starting current 0.3 0.7
D High starting torque, high slip 0.5 0.5
Wound rotor Performance varies with rotor resistance 0.5 0.5
Source: [EEE Standard 112,
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y A
Q3 Bai tap

Bai I: PC KPB 4 cuc, 50hp, 50Hz, Y, 380V, co toc d6 dinh mic 1440
vong/phut. Cac thong s6 mach tuong duong pha: R,=0.33Q, R,”=0.172Q,
X ,=0. 42Q, X,’=0.42Q, X _=30Q. Dong co ndi v4i nguon dién ap 380V.
Pong co dugc thing bang cach dao chiéu tir truong quay (dao 2 day pha),
khi téc do dong co vé 0 thi cat nguén. Xét tai diéu kién dinh muc, tinh

a. DO truot trude va ngay tai thoi diém dao 2 day pha stator
b. Moment dién tur tai trudc va ngay sau khi dao 2 day pha stator
P U;

Bai 2: Bai 4.5/198. Biét dic tinh co ctia dong co khi nay T = 3
2

e
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<D Bai tap

* Bai 3.15 ton hao déng rotor @ moment cuc dai
bang 9 lan ton hao dong ¢ moment dinh muc
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