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8.1 Khai niém chung
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8.2 Cau tao :
1. Stato  a. L.oi thép: Mach tir, ché tao tir thép lAKTD

L




b. Day quan: Mach dién, ché tao tir day dan dong hodc nhdm




2. Roto
a. Lo1 thép
b. Day quan: c¢¢6 2 loai

R N , A x L4 thép stato va roto
* Roto 16ng séc Day quan 3 1P ] ,

) phandi Y
Thanh dan dong
hoac nhém E
a'ae
__ YY"
Vanh Ea'e's
ngan
mach
DPic diém: Pac diém:
- K&t cau don gian - Cau tao phurc tap, gia thanh cao
- Khong thay doi duoc R, - C6 thé thay déi R,

Khe ho khong khi : 0=1(0,25 +1)mm
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Wound-rotor Motor







8.3 Tu trvong quay trong PCKDB 3 pha
1. Binh nghta: T trvdng do hé théng
dong 3 phatrong day quan stato tao ra
2. Cdch tao ti trvong quay

A.B,C:dau dau
X.Y.Z : dau cuoi

—————

AX: 1, =1_sinot
BY : 15=1_sin(wt-120°)
CZ: 1-=1_sin(ot+120°)

* Tai wt, = 90° :

i, =1,>0 quiuwdci,chay tt A @) =>X (o)

\
iB :—I—m <0 iBChaythY(@) => B (0) (I)tong
2
o =—I7m <0 1icchaytuZ @) =>C (o)

——> Tur trvong téng(T) tongtring voi truc day quén pha A



* Tai Wt, = 90° + 120° d ong
iA:—I?m <0 ijchaytr X (@)=>A (o)
ig=1,>0 ip chay tr B(®) =>Y (e)

lc = — I7m <0 1cchayte Z(®) =>C (o)
¢ tong 18 VoL true day quan pha B
* Tai Wty = 90° + 240°

(I) tongtrung VOl truc day quéan pha C

* Tai VVt4 =90° + 360°

—

§ (ongiring véi truc day qudn pha A




Nhan xet:  Khi choigy, vao dg 3 pha == Ti truong quay
* Pac diém tir truong quay :

- Téc dd: Khi igbién thién 1 chu ky T ¢ o, quay duoc:
+ 50 d6i cwc p=1: 1 vong
+ p doi cwe: 1/p vong

- f
+10i&y: § o, quay duoc El vong

+ Trong 1 phut : (T)tong n, = 6(:1 vong
- Chiéu quay ttr trvong: phu thubce thi tv phacla day quan stato
- NEu doi thir tv 2 trong 3 pha

cla day quan cho nhau

- Tu trwong quay nguoc lai

B A
o C
- Phuong phap doi chiéu quay g )/,nl . b
clla DCKDB 3 pha (



- Tr trwong cua day quan 3 pha la tir trvd’ng quay tron cé bién do
khong doi :




8.4 Nguyén ly lam viéc :

- bat U 5, vao d/q 3 pha cua stato
60f,

=> cOtlr truong quay N, =

=>e, =>1,

- Tac dung d)tong va i2

=> M => kéo roto quay cung chiéun, véi n< n,

n,—n
nl

Dit =s =>hésotruot Sn=0,02+ 0,06

s, =0 =>khong tai ly tuwong



Cdc s6 liéu dinh miic

Pdm W’ k_W
Udm V, kV
Y/A-380/220 V
S
Idm Aa kA
Chay:

Ugm » l4m: dai lvgng day
N4, vg/ph
\Y Nm
1, COSQ

am O, 21N dm
60
M,, = 9550~ m (W)

Nam (vg/ph)



8.5 Cac phuwong trinh co ban (m6 hinh toan hoc cia BPCKDPB)

Day quan stato ~ So cap MBA

Déay quan réto ~ Thi cap MBA

Khong tai ly twong cua BC - MBA khong tai

Thoi diém mé méy claPC = MBA ngéan mach



So sanh BC KbB 3 pha va MBA 3 pha

MBA 3 pha

DPCKDB 3 pha

Truc 3 d/g song song
—> T trwong dap mach

Truc 3 d/q léech nhau 120°
—> T trwong quay

D/q TC ¢6 dinh so v&i SC
—> f2 = fl =f

D/g TC chuyén dong tuvong ddi so
voi SCvoin#n, => f,#f,

D/q tap trung = |E1 = 4440 W, bn,
' Kge= |

D/q rai = C oo
dg

2 dau d/g TC ndi voi tai dién
—> U,=0

2 dau d/qg réto nbi ngan mach
—> U,=0

Tw trwong chinh khep kin
trong 10i thep =—=> |, Nho

Tw treong chinh khép kin 2 lan
quakhehtdd  =—=> I l6n



1. Phuong trinh cdn bang dién Ry X

I
a. Phia Stato l u | QE
d/q Stato la so cap, d/q Roto 1a thi cap

Tuong tu nhi d/q so cap MBA: l.Jl = — Ié1+ ] X, i1+ R, il

B, =4.44f, W) K1 O, kyeq < 1: h& s6 déy quén clia ddy quén stato

b. Phia RGto Khi R quay v6i toc ddn =>cd s
s.dde,vai,cotanso f, = % n,=n, -n X
f2 _ p(nl_n) _ PN, (nl_n) :Sfl :11 {

60 60 n, 2 14N,

f, = st




S’d’d E2 : EZS = 4’44f2 W2 kdqz (I) — S4,44f1 W2 kdq2 d)

E,: s.d.d trong d/q Roto khi Roto ding yén E,

Phwong trinh cin bang dién ap d/qg réto:

O=—-Exs—|Xc12—-R, 12

X, : dién khang tan khi Roto ding yén

X,q ¢ dién khang tan khi Roto quay




2. Phvong trinh cdn bang ti:
khong taj, X.do s.td F,: Fo o mwKg, lo

O—:—’—NL ° ) ° )
? @ .00 torﬁﬁls.t.d Rt Fa e MWK i mw K, I
ml, m, : s6 pha cUa day quan bo quaA U,
Kaq1» Kagz * € 56 ddy quan U~E, =4 441, w, K dal <I> N
/ ............................................................................
=> ( = const o o . const
=>Fh+F=Fo ST
. . & o = ¢
mw, K., l1+ m2w2kOlqz =m,w kOlql It ————= o
"""m1W1kdq1 e
Chia 2 vé€ cho myw, kg L m,wL K daz
| | | | L | I , ............................................ ki
|1 = lo+ 12 VoLl =—— 2

k T \



8.6 Qui doi va so do thay thé:

Phuong trinh can bang dién ap roto dang phiic :
O——Ezs—l—jXZS|2+R B ‘

Tan s06 f,
0= —Ezs—l— I (R, + X )

Chia 2 vé cho s Chd y : E, =sE, | |X,5 =5X,

O——E2+I2(R +]X,+R 5’) Tan so f,

- Quy doi tin s6 f, ->f




Sau quy doi:
. 1-S 4.
RZT dac trung P_

I =(20 +50)%]I,

O

Khong tdi ly tvong: s=0  Khimdmay: s, =1

R, X R, X/

1 7o 2
i R Xy R X, o
SG oO—» L /YT >
U
IIO
o R1 © Xl //R 5
Ul Rth - 2 S
U]_ v Xth

l,

\/(Rﬁ?)z (X +X,)?



8.7 Qua trinh nang lvgng R, Ry I
Cong suat nhan tir lwgi P, %

AP,
To6n hao dong trén Stato
AP, =3R,I " P,
Ton hao sat tix 0
AP, =3 R,I* AP, + AP, = AP, =>Ton hao trén stato
R. =2
Cong sudt dién tr Py =P, - AP, =3—2|
g : dt 1 1 S 2 Asz — SPdt

Ton hao dong trén Roto: AP, =3 R,1,2 = 3R, 2’2
Cong sudtco P_=3R, E’IZ'2

S

Cong sudt co hitu ich dau truc: P, =P, - AP ¢

Hiéu suat n = ~ 0,7+ 0,9

L)
R



8.8 M6 men quay va dac tinh co

1. Biéu thitc moé men

MO men dién tu: M = i ~
' (Dl
R, =2
Pr = 3?2|2
- U, 2
e e IR
J ok 2nf[(Ry+ 2)" + (%, + X, )

o 2nrf,
(Dl = =

P P Y,

I:)2

M,:MoOémencuatai M,=—*%
®
r



3pU12R2'/s

Bdc diém mé men quay : M = -
2mc1[(Rl +—2)2 + (Xl T le)z]
+s,=0 M =0
L
M _ = 3PU12 R, —-#0
2nf,[((Ry+ R, )™+ (X, + X,)7]

+s_ = 1: mo may

+s=s,M=M__.

dM R,
_ O I:> Sk ~ 5 2 Duong cong mo men
ds \/Rl +(X1+X2) ”
R ' ' 50
S( ~ 2 - RZ
X, +X, “©
M — 3PU12 = e
e 47tf1[R1+\/(R12+(X1+X2')2] T
M
3PU12

OO 01 02 03 04 05 06 07 08 09
s

~ : gRZI
20[R, + X, + X, ]



=> khi dién ap thay doi => M thay doi nhiéu

-M,, & R, =>ding R _ (R;) ndi ti€p mach roto dé€ tang M
25‘ . - : - : . . r
S( R2 + Rf / . AT 'p“. fpﬁ pos
X, +X, 0t ‘ |
15} |
3PU1%.... st ¥ ;
~ ~“—— = CONn | | -
" 20[R, € X, + X, ] M
e, \: - & "‘J‘I max
Dé Mm — Mmax . fl 5J' |
| M,,
R2 + Rf v . , l ] ) l. ,’5
Sk ~ X X ' — 1 DU EI-1 02 03 04 0‘5 e 07 08 09
1 + 2 Sk
U,”

]



2. Pic tinh co : 1 = f(M) Al

S M n
0 0 n,
Sk Mmax nk
1 M, 0

AB : ving 6n dinh - doan lam viéc o

BC : viing khong 6n dinh

{

c_Mm—n
nl 1000
n=(l-s)n, |

*Vung AB: tai k; c6 My, = M,

Khi M, 7 > M,

KhiM. 7 >M,,

> n sé giam vé 0

=>ny\, = Md,/c/v
*Vung BC:  taik, c6 M, =M,

N

de M can bang M.

cang < M-



8.9 Cac phuong phap mo may cua PCKDB 3 pha

X, R, X,
1. Tai sao phai me¢ may? M& may:n=0,s=1 o—|:|-»m\—|:|-fm
U, b

| - =571, U,

CJR 4R+ (X, +X,)?

O

Khi nhiéu d/c cing m& may: I, tit i vao s& rat 16n >AU /*

Ugre « 2 M tn /' Aptomat tic dong -2 gay mat dién

"\
—> Bién phap m& may: giam I

2. biéu kién va yéu cau

+Dicukién: M, >M. M -M_ =] C(Ij—m J : m6 men quan tinh
+ Yéu cau: :
e M_16n e I _nho

+ Thiét bi don gian e AP_nhd



CURRENT (% Motor Full Load Current)

3. Phuong phdp mo mdy dong co long soc

a. Mo mdy truc tiép

Direct starter

7% ELC = Full V'U“Iﬂge Stator Current

6x FLC

5xFLC =

4 xFLC

IxFLCH

2xFLC

1%FLC—

Full Voltage Start Torque

-

- 1_16n

- Cobng suat dong co
Pam << Susi

a -

—2xFLT

—=1xFLT

I
10%

I I I I I

I

|

20% 30% 40% 50% 60% TO0% B0% 90% 100%

ROTOR SPEED (% Full Speed)

{enbuo) peon |Ing 10l10W %) ANDHOL

L1

13

14

™ off
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- KM1

A1 96 {ﬁis

v

CD

L~
L1
L2
L3
. \25\22\;
&1 N N
E3 s s
- KM1 \te‘é\:
TOR | 1 1
M
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b. Md mdy bang gidam U,

* Cuon khang khoi dong

Do cO AU

U,,= kU, ,k <1

Udc
Ide= gdc
Ide: kI m
ViM ~ U?

= U, giam

A

p— k 3

¢

oo'\
I

m

> M o= kK*°M

CD,

#/

cp, @51%%

3

O

|, M ladong vamb men md may truc tiép voi Uy,



* Bién &p tw ngau

I1:|ml I2:|md’c
— ()
U,=U, U, = Uge
U _ L
Trong MBA : =—==Kg, (¥%)
U, L
|
- U2 — i 2 Imdc =
kba ba

m|:kb _kb2




*PoindiY 2 A
M@ may truwec tiép D:

U
Imd — ImA :\/élmp:\/é—p :\/éh
gdc gdc

M@ may bang noi Y

md




Star- Delta starter
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4.Dong co day quan R (R;) ndi tiép mach réto

U
Imf — : .1 . ™
JRAR, +R P+ (X, +%,)2 \, | Uudiém
_ dong co
3pU,' R, +R;) / qduaéyn

" T Ol(R 4R, R+ (X, +X,)] -

25

i}
T = » JRI?
| 7 Wty N Sy -
; / bt -
20 ;
/ \\ .
{ R‘x "
[ 5
151 |/ vl
| 1 % s, 0 i
|| W - i =
[ / . —~— ~x
/! g et T
10} |I_J M s
I , max e &
] B A i L i 1 E ._l-.‘ :
0 01 02 03 04 05 06 OF O 03 1

S

[/ s CD




8.10 Cac phuong phap diéu chinh toc do

Muc tiéus—9 chinh tron, pham vi 5 | 4
7 PSL-9 o 2 ®\5
1. Bfiéu/dhinh toc ahg thay i p
-K '.”Ebaydﬁi \® 6
k 000 vg/ph N
p= 8 =>n, = 1300 vg/ph > EP:Z;SS:Q:JH 7

p=3 =>n,=1000vg/ph
- Bé thay doi p = a. Thay doi cach ndi dq stato:

AN

N . | )

SR N1sS [ NS N[ S

OR Q© O KO © ®._. ﬁ?’® @-.?

1123 6 7|8 1123 45l678
p=2 p=1



Dic tinh co khi thay doi p, cong suat P, khdng doi

I r I r r r r r r
0 10 20 30 40 50 60 70 80 90

—> Phuong phap nay chi dung cho DPCKDB 1ong s6c

a. bong co KBB ¢6 2 day quan stato v&i sé doi cuc khac nhau



2. Biéu chinh toc d6 bang thay tan s6
- Khi thay ddi f, mong muén git* M, = const

2
Vi:i M~ Ui

60f,

2

@ fl nl 1500
- thay doi f, phai két n, "t
hop voi diéu chinh (giam) o
. )
—y f,<f, =50Hz

1200 -

1150 -

Pac diém

1100 -

e DBiéu chinh tron, pham
vi diéu chinh rong

1050 -

1000

e Phai c6 b0 bién tan

35



Piéu chinh tdéc dd hé théng HVAC

Thi du:
May nén (voi ap suat dat 80 psi) Emabis
PID Enable =[ON_]
Alarm
VFD
AC Motor
Pressure Switch Pressure Transmitter
4 20mA
Screw Compressor ", Screw Compressor M,
50Hz 50Hz -
25Hz 25Hz
OHz OHz

- Tiét kiém t&i 35206 dién nang
Giam hao mon co khi do khé&i déng nhiéu lan



3. Diéu chinh tdc do bang thay déi hé s6 truot s

a Giam dién ap U,

Khi giam U, :
(s =~ R, _ =const

X, +X,
M =f(s) giamviM ~ U,?

Néu M, = const ==> pham vi hep

My/e = Cmgz/! = const

U\/

V

90

80

70+

60 -

7
P

B Udm

M, tai quat gié

U1< Udm

S1 Sy

may noéng, ton hao tang = giam n

01 02 0.3 0.4 05 06 07 08 09

l\012 +0,2

1



b. R; ndi tiép mach réto

Khi co R, ssz2+Rf. /

60f,
p

n=(1-9)

3pU12

" 2[R, + X, + X, ]

X, +X,
—_ 25
M o = Const o s
q-\‘“'“-. ﬂ"'-.
N S
DéC dlém : MH.m;;“a
15} il
LN > H"'-\. T
e Bieu chinh tron, pham ! f g
vi diéu chinh twong doi ()| /. e
rong /
]
» Dong roto lon => /A
v il 2 —
AP tang nu.._ e i i e e e

——> Giam n

B2 03 04 08 06 0OF 08 08



8.11: bong co KPB 1 pha

?/

a- Cau tao: day quan stato laday quan mét pha
b- Nguyén ly lam viec ~ U_;,=> ¢ Ji
TTdap mach ¢=>¢, & ¢, )
W) =W =0, | ¢Bn1®}nr¢;
d)mA:(I)mB:(I)m oo Ny

n,—n

o) = €5 foa=8a1f] Sp =

S —
. . Pg
12A/¢A&12A:> M, =1(s,) /\
®

n,+n

1
0p => Cp c6f,p=s3f, s, =
/: "
< _n/+(@d-s,)n, S0 g =2-s (I)B/

=




pp&iy => My

M =M, + M,

Nhan xét:

Tais=1=>M=0

- Bong co mot pha khong co
mo6 men moe may

-100 r r r r r r r r r
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2

v



c. Phrong phap mo may

* Day quan phu
Ly = Z:=L
B << 9()0&
= B _
} U1 ‘3
So—_
|¢ .
- T lc
| |1
C

r‘\k

‘ Z. 1éch pha
‘ R,LorC
‘% of Lo~

Q00°

Wi

W, % Ak

OOOQO

S 0

%oos) T

Wi



mm
600 6° 9%
o ° o A
@) O ®)
A o & MU
00 00

Pong co dién dung lam viéc Pong co dién dung vura co tu
lam viéc vira c6 tu m& may

[ [
WA§ WA§ ___CIV K

All »

=
=



* VOng ngan mach trén mat cuc

dg chinh




Vi du: DBCKDB 3 pha co : Py, =15 kW, ny,, = 1420 vg/ph;

M M I
=(0,88; coso = 0,39; =15 —mx_22 _m_§{
n (P Mdm Mdm Idm
Ky hiéu dqg ndi Y/A - 380/220V ; U,=380V; M, = 0,45 M,

1-Tim Il Mgy ; P, Q cua dc tiéu thy
2-Timl ;M ;M_
3 - DE m& may:
- Dung cubn khang giam 30% dién ap
- Dung BATN voi kg, = 1,4
- Dung déi nGi Y - A

Phuong phap nao str dung dugc? Tai sao?



Giai

1-Tim 4, My, ; P, Q cla dc tiéu thy

S - 15.10°
an \/gUdmncosq) \/5.380.(),89.0,88
M, =9550 L — 955()1_5 (N.m)

N, 1420

N 0,88

cosp =0,89=>tgop =




Im :6Idm =06.....

M, =15M,, =15..... M, .. =22M, =272..... .
2- M& may
- Cudn khang giam 30% dién ap => Uy, = 0,7 Uy,
=> M. «=(0,7)?*M_, = 0,49.....
=071 =07......
.. M,, M
- BATN v6i k,, = 1,4 M, pa = Koo 1,4“;
-Doindi Y - A:

Y/A-380/220V ; U,=380V - ndi Y = khong dung dugc



