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Cong trinh duoc hoan thanh tai:
KHOA SAU PAI HQC - PAI HQC CONG NGHIEP

Ngudi hwéng din khoa hoc: PGS.TS NGUYEN VAN LIEN

Phan bién 1: PGS.TS NGUYEN NHU HIEN

Phin bién 2: TS. TRAN TRONG MINH

Luan van duoc bao vé trudc Hoi déng chidm luan van hop tai:
TRUONG PAI HOC KY THUAT CONG NGHIEP
Vao héi 11h ngay 22 thang 11 nam 2009

C6 thé tim hi€éu luan van tai:
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THU VIEN TRUONG PAI HQC KY THUAT CONG NGHIEP
TRUNG TAM HQC LIEU - PAI HOC THAI NGUYEN
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Chuong |
PONG CO KHONG PONG BO VA PHUONG PHAP

PIEU KHIEN TAN SO
1.1. M ti chung vé dong co khong ddng bd.
- O day ta chil yéu nghién ctru dong co khéng dong bo ba pha.
- Pong co khong dong bo ba pha 13 may dién quay khong ddng b ba pha. vé ciu tao, dong
co khong ddng bo gdm 2 phan chinh 14 phan tinh hay 4 stato va phan quay 1a roto. Stato
thudng gom 3 cudn day dat 1éch nhau 120° trong khong gian.
Roto phan 1am 2 loai chinh: réto day quén va roto 16ng séc. Roto diy quéan 1a kiéu roto co
day quan giéng & stato, day quan roto dugc dit va cac ranh cia 15i st roto. Con réto 1ong
soc thi khong dung ddy quan ma dung cac thanh dan bang déng hay nhom, cac thanh din

nay dugc noi ngan mach véi nhau & moi1 dau bang vong ngan mach.

Hinh 1.1. Péng co khéng dong bé. a) Ré to long séc, b) Réto ddy qudn

- Bbong co khong déng bd dugc s dung rong rai trong thuc té san xuat. Uu diém ndi bat
cua loai dong co nay la cau tao don gian dac biét 1a dong co roto 16ng sdc; so voi dong co
mot chiéu dong co khong déng bo c6 gia thanh ha, van hanh tin cay, chic chan. Ngoai ra
dong co khong dong bo co thé dung truc tiép ludi dién xoay chiéu 3 pha nén khong can bo
bién doi nhu dong co dién 1 chiéu.

Nhuoc diém cia dong co khong dong bo 1a diéu chinh tbe do va khéng ché cac qua
trinh qua d6 khé khén; riéng véi dong co khong dong bo roto 16ng séc thi cac chi tiéu khoi

dong xau hon.
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1.2. Phwong trinh diic tinh co clia ddng co khong dong bo:

- So db thay thé cia dong co khong dong bo:

Pé thanh 1ap phuong trinh dic tinh co cua dong co khong dong bo ta st dung so do thay
thé. Trén hinh 1.2 13 so d0 thay thé gan ding mot pha cua dong co khong dong bd véi cac
gia thiét sau:

+ Ba pha dong co 1a ddi xtng, khe hé khong khi 13 dong déu.

+ Céc thong sd cua dong co khong d6i, nghia 1a khong phu thudc vao nhiét do, tan sd,
dong dién roto, mach tir khong bao hoa. Nén dién khang X; X, khong doi.

+ Dong di¢n tur hoa khong phu thude vao tai ma chi phu thudc vao dién ap dat & stato dong
co.

+ Bo qua ca ton that ma sat, toi that trong 15i thép.

+ Pién ap ludi hoan toan sin va dbi xing 3 pha.

X'z

]

Hinh 1.2. So dé thay thé dong co khéng dong bé

- Trong so do:

+U;: Tri s6 hiéu dung cua dién 4p pha stato.

+1, 11, I2: Cac dong dién tir hod, stato va roto da quy ddi vé stato.

+Xs. X6, X206 : Di€n khang mach tir hod, dién khang tan stato va roto da quy doi vé stato.

W, —

+s: B0 truot cua dong co: S =
2]

+ f,: Tan s cua dién 4p ngudn dit vao stato.
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+o: Toc do goc ciia dong co.
+Py: Sb d6i cuc tir dong co.
Tir so d6 thay thé ta co:

1

1
b 2 X2+ RI 2
1/R +
# # (RH—ZJ + X2

(1.1)

S

Trong do: Xnm:X16+X’26: bi¢n khang ngén mach
Biéu thirc (1) 1a phuong trinh dic tinh cua dong dién stato.
Uy —

+ l1ym: DOng dién ngan mach stato.

+ Khi o=w,, s=0 thi: I, =

+ |,: Dong dién tir hoa co tac dung tao ra tur truong quay tur hoa 161 sat dong co. Ta ciling
tim dugc dong dién roto quy doi vé stato:
: U
I, = o _ (1.2)
JR +R12f + X2,

- Phuong trinh dac tinh co ctia dong co:

Dé tim phuong trinh dic tinh co cua dong co ta dwa vao diéu kién cin bang cong suit
trong dong co.

Cong sut dién tir chuyén tir stato sang réto:
P12=Mgt.01

Trong do: Mg:: 1a momen dién tir ciia dong co
Bo qua cac ton that phu thi : Mg=M_, =M
Cong suat d6 chia 1am hai phan:

P.,: Cong suit co dua ra trén truc dong co
AP,: Cong suat ton hao dong trong réto.
P12=Pc,tAP;

=M.m1;=M.0+AP;

Do d6: AP,=M(®1-®)=M.®1.S
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Mit khac: AP,=3.1%.R,

312 R
M=__ S
)
Tudotaco: M =

Xac dinh cuc tri béng cach tinh dd—M =0
s

Tu doé suy ra:

R.
t Sp==% > 2 >
R+ X,
U2
+ My =% - > >
2(01(R1+\/R1 +Xnm)

(1.3)

(1.4)

(1.5)

Trong hai biéu thuc trén dau + Gmg v6i trang thai dong co. DAu - tng voi trang thai may

phat. Do d6 My, & ché d6 may phat 16n hon & ché d6 dong co.

O day nghién ctru hé truyén dong véi dong co khong ddng bd nén ta quan tdm nhiéu t6i

trang thai lam viéc déng co nén dudng dic tinh co luc nay thudng biéu dién trong khoang

0<s<sy, goi la doan dac tinh co lam viéc.

Phuong trinh dic tinh co cua dong co khong dong bo c6 thé biéu dién don gian hon bing

cac 1ap ti s6 gitta (1.3) va (1.5) ta co:

M = 2M,, (d+asy)

S Sy
—+ ™M tas,

Sih S

Trong do: a= &
RZ
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Sdm

Sth

Mdm Mkd

Hinh 1.3. Ddc tinh co déng co khéng dong bo

Tir phuong trinh dic tinh co ta thay cac thong sé anh huong t6i dic tinh co:

Anh huong dién tro, dién khang mach stato
Anh huong dién tré mach réto
Anh huéng dién ap lu6i cAp cho dong co

Anh hudng cua tan s6 ludi cap cho dong co f;.

1.3. M hinh ddng co khong dong bd.

1.3.1. M6 hinh ddng co khong dong bd trong khong gian ba pha.

- Quy udc: A,B, C chi thtr tu pha cac cudn day réto va a,b,c chi thir ty cac cudn day stato.

Gia thiét:

Cudn day stato, roto d6i ximg 3 pha.

Day quan stato dugc bé tri sao cho tir thong khe hd co phan bé dang hinh sin doc
theo chu vi khe ho khong khi.

Tham s6 khong doi.

Mach tir chua bao hoa.

Khe hé khong khi § dong déu.

Nguon 3 pha cip hinh sin va dbi xtng (1éch pha goc 2n/3).

Phuong trinh can bing dién 4p ctia mdi cudn day k nhu sau:
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Trong do: k 1a tht ty cudn day A, B, C r6to va a,b,c stato.
Vi
u =IR +d—
k k' Yk dt

Py 1a tr thong méc vong ctia mdi cudn day thir kW= Lii;.
néu i=k: ta c6 dién cam ty cam , J7#k: ta c6 dién cam hd cam.
Vi du: Wa=L, alatLapip+ LacictLaalatLagig+Lacic

L 12 dién cam chinh ctia day quan pha dong co khong dong bo.
L, 1a dién cam tan

N, 14 s6 vong day quén stato

N, 13 s6 vong day quan roto

L L

O-s:_OS:_S_l
L L
L,.N2 L
o, = =——
LN L
—Wa _
Yy
v Nz w=| 7
v =|w, v =y, ¥ A
78 Ve Ve
| W |
i, N u U,
E: ib E: Ig |» I: aj, E: Ug
i i u Ug
R, 0 0 R 0 0
[RS]: O RS O [Rr]: 0 Rr O
0 0 R 0 0 R
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