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LOI GIOI THIEU

Dat nudce ta dang trong thoi ky cdng nghiép hoé hién dai hod nhim dua dat nudce tién
kip vai cac nén kinh té cua cac nudc trong khu vuc va trén thé gii. Tde d6 phéat trién
kinh té caa mot qudc gia phu thudc vao toc do phat trién cia nganh ning lugng. Thudng
téc do phat trién cua nganh cdng nghiép phai cao hon téc do phat trién chung cua nén
kinh té. Do d6 nganh ché tao may dién doi hoi phai ludn di trude 1 budce vé cdng nghiép
va chit luong nham dam bao tdc do phat trién chung cua toan nganh va yéu cau cua nén
kinh té. Nganh ché tao may dién san xuat ra cac thiét bi dién phuc vu cho nén kinh té
nhu: May bién 4p, dong co dién ding lam nguén dong luc cho céc loai thiét bi, cong
Suat tir vai Wat dén hang tram KiloWat. Vi nhitng kién thtc thuc té va thdng qua viéc
tim hiéu va nghién ctru tai liéu cua céc thanh vién trong nhém ching em xin trinh bay
nhitng kién thire da biét vé dong co khong dong bo ba pha. Mong duoc su gop y cua
thay va cac ban.



LOI CAM ON

Nhom em xin giri 161 cam on sau sic dén GVGD Dd Trong Quy trong suét thai gian
qua d3 giup d& ching em rét nhiéu, thay da tan tinh gian day chdng em chi cho ching
em thay duoc nhitng cho sai trong bai va cach dé hoan thién bai thay 13 nguoi da
truyén cam hing cho chiing em dé c6 thé hoc tap tbt mon hoc nay dé chiing em cd thé
lam dwoc mot bai tiéu luan nhu ngay hom nay chung em rat biét on thay. Sau cling
nhom em mudn guri 161 cam on dén céc thanh vién 16p 21C1-VSL1 da dong hanh gidp

d& nhau trong sudt thoi gian qua......

Nhom em xin chan thanh cam on Thay B Trong Quy va tat ca cac thanh vién 16p

21C1-VSL1



CHUONG 1: GIOI THIEU

DPong co khong ddng bo 3 pha 1a may dién xoay chiéu ,1am viéc theo nguyén ly cam
mg dién tir , c6 tdc d6 cua rotor khac véi toe do tir trudng quay trong may . Pong co
khong dong bo 3 pha dugc dung nhiéu trong san xuat va sinh hoat vi ché tao don gian,
giaré, do tin cay cao , van hanh don gian , hiéu suat cao. Myc tiéu nghién ctru DPCKPB
3 Pha 1a dé hiéu biét va c6 thé hiéu biét vé n6 va co thé ap dung vao cac bai tap.

Tiéu luan gom 4 chuong

Chwong 1: Giéi thi¢u so lwgc vé dé tai

Chuwong 2: Co sé |i thuyét

Chwong 3: Bai tap wng dung

Chuwong 4: két qua thuc hién va danh gia dé tai



CHUONG 2: TONG QUANG VE PONG CO KPB 3 PHA
KHAI NIEM

DCKDB 3 pha co ciu tao don gian, ré tién, dé van hanh, tuy nhién né ciing c¢6 nhugc

diém 1a kho diéu chinh toc do va hé sé cong suat cose thap
I. CAU TAO: Gom 2 phan chinh:

1. Phan Tinh (Stator) Stator ding yén gom: vé may, mach ti,

day quan

A.Vé may: Thuong dojoc duc bang gang hoic nhom, dung dé
¢b dinh 16i thép mach tir va bao vé bo day quan. O 2 dau c6 2

La thep hinh vanh khan

nap may c6 gin 6 bi (bac dan) dé d& truc quay Rotor.

B.Mach tir: Gom nhiéu 14 thép k¥ thuat dién ghép lai thanh hinh try, c6 phu Iép cach

dién, mit trong c6 rinh dit day quan.

C.Bd day quéan: Gom 3 cudn day quan pha, mdi pha gom nhiéu bbi day, mdi bdi day
c6 nhiéu vong day, cac bdi day dojoc ldp vao cac rdnh cua mach tir va hoan toan gidng

nhau. Cac pha dojoc bd tri trén mach tir 1éch nhau mot goc 1200 dién.

2. Phan Quay: (Rotor) ciing gdm nhiéu 14 thép k¥ thuat dién ghép lai, trong ranh mit
ngoai c6 dit cac thanh ddng hay nhom, 2 dau ndi vao vanh kim loai tao thanh rotor 15ng
s6c. Loai 1ng soc duoc dung phd bién. Ngoai ra con cd rotor day quan. Truc. Lam bang
thép tdt, cd két cau kiéu try- bac, dojoc ghép chit vao rotor, 2 dau truc c6 gin 2 bac dan
dojoc ghép vao nap may, nho vay ma rotor quay dojoc trong long stator. Giira rotor va
stator c6 1 khe ha khoang 0,2 dén 1mm, khe ha cang bé thi cang giam nho dojoc dong

dién tr hod, nho vay c6 thé nang cao dojoc hé s6 cOng suat cose.




II. NGUYEN LY HOAT PONG

Khi cho dong dién 3 pha vao day quan stator ctia dong co thi trong d6 s& xuét hién tir
truong quay. Tur thong (duong sic) cua tir trudng quay bién thién qua cac khung day
kin cua rotor 1am xuat hién sirc dién dong va dong dién cam tng. Luc tuong tac giira
dong dién cam ng Véi tir treong quay tao ra moment quay lam cho rotor quay theo
chiéu quay cua tir trudng véi toe d6 n nho hon toe do nl cua tir trudong. Ngudi ta goi 12

dong co khong dong bo

Tbc do nl cua tir trojong: n1 = p 60 f, Tdc do n cua rotor: n = p 60 f (1 —s). Trong d6
s 1a hé sb trojot; 12 tan s6 dong dién, p 1a s6 d6i cuc cua tir trojdng quay (6 cip cuc).
Pbi vai dong co: s = 0,02 dén 0,06. .

111.CAC THONG SO PINH MUC
- Thong s ghi trén nhan vé dong co: - Cong suat dinh mac: W ; KW ; HP;

- Dong dién dinh muc (1day): A - Pién 4p dinh mac (Uday): Volt - Téc do quay dinh

muc cua rotor: per round minute vong/phat - Hiéu suat (%) ; Hé sb cong suat (cose)
- COng suat dinh muc cua truc dong co (Pco): 11 KW =15HP;

- Pién ap dinh muc (Uday): Ud ngudn =220V thi ddng co méc hinh tam giac Ud ngudn
=380V thi dong co mac hinh sao (Udm mdi pha ciia dong co 1a 380V)

D
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Hinh 1.3. Cau tao may dién quay

Typ AM 160 I4 R1 3 Mot Nr 28600- 1
LY 2201380V 42124 A 11 KW
cosp  0.77 1455 1/min 50Hz

IP 44 25A Isol -KL.B




- Dong dién dinh muc (Iday): Id = 42A khi dong co méc tam giac Id = 24A khi dong co
méc hinh sao - Téc d6 quay dinh muc cua rotor: 1455vong /phit - Hé sb cong suit
(cose): 0,77

IV. NOI DAY PONG CO KPB 3 PHA

Trong dong co ¢d 3 cudn day véi cac ki hiéu nhu sau:

Cung dau: A - B - C Cung cudi: X - Y - Z. Cac dau day quan nay duoc bd tri & hop ndi
day trén than dong co nhu hinh vé:

Chu y: Trudc khi dau dién, can chd y xem cac day quan da ndi dung ( sao hay tam giac)
phu hop véi dién ap ngudn, dién 4p dong co.

® DAu hinh sao: Ta ndi ngudn dién vao dau A-B-C con X-Y-Z ndi chung véi nhau.

® Dau hinh tam giac: Ta ndi dau cudn day nay vao cudi cudn kia w DPONG CO RA 6

DAU DAY NGUON DIEN 220V /380V Néi sao thi sir dung dién 4p = 380V Noi tam
giéc thi str dung dién 4p = 220 V

L
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PONG CO RA 6 PAU DAY NGUON PIEN 380V /660V Néi sao thi st dung dién &p
= 660 V N&i tam giac thi st dung dién &p = 380 V V. DOl CHIEU QUAY DONG CO
KPB 3 PHA : “Muén doi chiéu quay dong co thi ta phai thay doi tha tu ctia nguon vao
dong co, 2 trong 3 pha va gilt nguyén 1 pha”

V. POI CHIEU QUAY PONG CO KPB 3 PHA :

“Mudn doi chiéu quay dong co thi ta phai thay d6i thir ty cia ngudn vao dong co, 2

trong 3 pha va giir nguyén 1 pha”
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VI. CAC PHUONG PHAP KHOI PONG PCKPB 3 PHA

1. bai Cuong. Nguon dien AC ba pha

f % %

a. bic Piém

- Qué trinh khoi dong co 14 qua trinh ké tir lic dong dién vao dong

& e o
co (khi rotor con ding yén) cho téi luc dong co dat tée do 6n dinh. Y f \ B

- Dong dién chay vao day quan stator khi dua dién vao dong co [] [] [] can

goi la dong dién khoi dong 1kd.

- Dong khai dong Ikd rat 1on, co thé dat tir 4 ¢én 6 lan dong dinh
muc Idm.

Lr s A 1z A A oA A A ‘A s o~ m SPHA
- Vi tri so lon nhu vay, néu cong suat nguon dién nho s€ gay sut

&p trén duong day, 1am anh huong dén sy 1am viéc caa cac thiét bi

s A e A LA gA L an 80 DO KHOI DONG TRUC
khac dung chung trong mang dién do. Vi vay, khi khéi dong dong TIBP D/0O KDB $ PHA
co phai tim céch han ché Ikd, chon phuong phap thich hop ¢6 yéu

CAU sau
b. Yéu Cau.

+ Moment khai dong phai du 16n thich (g véi dac tinh co cuia tai. + Dong dién khoi
dong Ikd cang nho cang tét.
+ Thiét bi sir dung don gian, chac chan, ré tién, thao tac don gian.

7



+ T6n hao cdng suat ltc khoi dong cang bé cang tét.
2. Cac phuong phap khoi dong thuong gap

a.Khoi dong truc tiép :

- Khaoi dong truc tiép 1a dua ngudn dién dinh muc truc tiép vao cudn day stator, do d6
khong han ché dugc Ikd. Phuong phap nay chi 4p dung khi cdng suit dong co nho hon
cong suét ludi dién nhiéu (dudi 10%).

Nhan xét: Phuong phap nay don gian, chi dung cau dao hay CB déng ngudn dién vao
cuon day stator cua dong co.

b. Giam dién ap Iuc khoi dong: Co nhirng phuong phap sau day:

* Khéi dong dung dién khang.

Khi khoi dong, dong CB1 mach stator ndi tiép dién khang DK, dong dién vao dong co
tao ra 1 lugng dién ap roi trén cac dién khang, do d6 dién ap dat vao day quan stator s&
nhé hon dién ap nguon, nhd vay ma dinh Ikd giam nho. Khi dong co quay, dong CB2,

cac dién khang bi ndi ngan mach, luc nay dong co ndi truc tiép vao ngudn dién.

Tkd = (2-2,5)Idm.

0
8]
—
|
1
) S—
| —
 s—
| N
|
|
|
4

—1 l BATN
\ LY .,

I
]
I
]
" 1
DK; ; 3 CcB2 3 " _)
[ F3 ey |
| KD
| |
s | -
| '
LY
| i ;
I ) 1
D{oO L e
KDB
yha

SO DO KHOI DONG DCKDB
Spha DUNG DIBEN KHANG



Nhan xét. Phuong phap nay st dung thiét bj don gian, thao tac khai dong dé dang,
nhung khi dién 4p giam, néu dinh dién giam duoc k 1an thi moment khoi dong giam k2

N
A

lan.
* Khéi déng dung bién ap tw ngau

- Péng cau dao CD3 qua vi tri khoi dong KD, dong CD2 va CD1, dién ap ngudn duoc
dua vao so cap BATN, dong co 1y ngudn tir thir cap BATN va bat dau khoi dong voi
dién &p thap.

- Khi dong co dat téc d6 6n dinh, dong CD3 qua vi tri 1am viéc LV, ngat CD2 cat nguon
khoi BATN, két thic qua trinh khoi dong, dong co hoat dong véi ngudn cap truc tiép.
Nhan xét: Phuong phap ndy ¢ so dd phuc tap, thao tdc khoi dong kho hon nhung két
qua tinh todn cho thay khi giam dién ap duoc Kk lan thi Ikd giam duoc k2 lan. Bong thoi

moment khai dong giam k2 lan.

* Khéi dong dung cach doi ndi sao- tam giac

+ Thuec hién khéi dong doi ndi sao-tam giac,

khi dong co KPB 3 pha lam viéc ¢ ngudn dién ma day quan stator mac tam giéc,

Vi du: trén thé¢ may DPCKPB 3 pha ghi A/ Y - 380v / 660v sir dung ngudn 3 pha c6
Uday = 380v thi thuc hién duoc cach ddi ndi sao — tam giac dé han ché dong dién khoi

dong.

+ Trinh tw khéi dong nhw sau: Pong CD1, dong CD2 qua vi tri SAO. Sau vai gidy,
dong co dat 75% tdc dd dinh mirc, chuyén CD2 qua vi tri tam giac, day quan stator dugc
ndi véi ngudn dang dién ap dinh mirc, dong co lam viée binh thuang, két thlic qué trinh

khoi dong.



Nhan xét: Trong phuong phap nay, khi khdi dong, dién ap dat vao day quan stator giam
3 lan va dong dién khoi dong trén day dan giam 3 1an so véi dong dién khai dong truc
tiép. Phuong phap nay don gian, it ton thiét bi nén duoc &p dung rong rai ddi vai nhiing

dong co khi 1am viéc binh thudng & cach mic tam giac

P~ Nguon AC 3 pha
NN
Mg -

1
& < < tamm giac
ha j j D2

T 17 |-

SO DO KHOI DONG DCKDE 3 PHA
BAING DOI INOI SAOC - TAM GIAC

VIl. CACH XAC PINH CAC PAU DAY PCKPB 3 PHA:

+ Lan 1: N&i bat ky 2 dau day cua 2 cudén nhu hinh v&. Cudn thir 3 kim dong ho 18n thi

2 dau ndi chung s& khéc cuc tinh va nguoc lai.

+ Lan 2: N&i twong tu nhu 1an 1 s& xac dinh cuc tinh cua cudn thi 3.

— -—
1
~S

w333 @ % 333 @
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CHUONG 3: BAI TAP UNG DUNG
BAI TAP 1: Mot dong co KDB 3PHA c6 céc thong s6 nhu sau: Py, = 11,2V,

f = 50Hz, s d6i cuc tir p = 3, hé sb cong suat dinh muac cosd 4, = 0,825 va hiéu suat
dinh méc g, = 0,875. Biét rang dong co 1am viéc ¢ ché do dinh mic ¢ hé s truot
Sam = 0,03 va ton hao P, = 280W. Hdy tinh:

a) Dong dién dinh murc cta dong co
b) Téc do quay dinh muc cua dong co
¢) Cong suat phan khang dong co tiéu thy tir ludi dién

d) Momen dién tir cia dong co

Bai Lam
A Ay ain e , Pim _ 11,2
a) CoOng suat dién dinh mac: Pjgq=——=——=12,8 KW
Ndm 0,875
: : P 12,8.103
- Dong dién dinh muc: I, = 1dd = =40,72A

" V3Ugm co0s®gm  V3.220.0,825
b) Céng suit phan khang dong co tiéu thu tir luéi dién
Q = P4q. tgPam = 12,8.0,685 = 11480VAR
c) Tacé: P, = Py, + P, =11,2. 10° + 280 = 11480 W

2150

Q= 0,(1-9)= ? (1—s) = 22 (1-0,03) = 101,58 rad/s

- Momen dién tu :

P. _ 11480
M=-—== =113 Nm
Q101,58
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Bai Tap 2: Mot dong co KDB 3PHA nbi Y ¢6 c4c thdng sé nhu sau:
Py = 93,25kW; Uy, = 440V ; Iy, = 171A; tan sb 50Hz; s doi cuc tir p = 4; hiéu
suit dinh mc ng, = 0,872; téc do dinh mic ng, = 727 vong/phit. Pong co lam viéc
& ché d6 dinh mic ¢6 tén hao dong va ton hao sit trén stato 12 p.y; + pre = 9550W
Hay Tinh:

a) Hé sb cong suat cosd 4,

b) Tan sb dong dién roto cosf gy,

¢) Cong suat phan khang dong co tiéu thy tir ludi dién

d) Momen dién tir cia dong co.

BAI LAM

6051 _ 60.50

=== 750 vong/phat

a) Toc do dong bo n, =

M= Ngm _ 750-727
nq 750

- Tan sb dong dién réto fo4m = Sfi= 0,031.50 = 1,55 Hz

- Hé sb truot s4,, = =0,031 Hz

b) Cong suét dién dinh muc : Pyyq = :ﬂ = % = 104,775 kw
dm ’

Pigm  _ 104,775.103
V3.Ugmddm  V3.440.171,23

C) Taco: Py = Pram— (Pour + Pr) = 104,775 — 6,98 = 97,795 KW

- Hé sd cong suat dinh muc : cosd 4y, = = 0,803
- Momen dién tur :

M =Zm = Zam_ - 2778 _ 4940 Nm
Q, 2nf1/P 2m.50/4

12



CHUONG 4: KET QUA THUC HIEN
1. Tw danh gia dé tai

- Pay 1a dé tai kha hay gan giii voi doi swdng chung ta, Dé tai mang lai6 nhiéu sy hiéu
biét cho ching em. Pong thoi ciing 1a thir thach dénh gia duoc ning luc caa ban than
chung em dé cho ching emm biét duoc minh dang & muc hiéu biét nhu thé nao dé co

thé ¢ gang thém.
2. Uu diém

- Gilip ching em biét dugc nguyén Ii hoat dong cia DPCKPB 3PHA, dé ching hiéu

biét hon va tir d6 chung em c6 thé ap dung vao trong cudc sdng sau nay.
3. Khuyét Piém

- Tuy vay nhung van con nhitng khuyét diém dang noi vé dong co KBB 3PHA nhu:

+ Heé sb cong suit thip gay ton that nhiéu cong suat phan khang cua luéi dién.
+,Khong str dung dugc luc non tai hodc khong tai.,

+ Khé diéu chinh téc d6.,Dic tinh mé may khong tot, dong mé may 16n (gap 6-7 lan
dong dinh muc).

+ Momen mé may nho.

4. Két luan va dé nghi

- Pay 1a mot dé tai kha hay c6 thé gidp ching em hiéu biét nhiéu hon vé dong co
KPB 3Pha va dé tai nay gilp cho chiing em thay duoc ning luc ctia minh dén dau dé

c6 thé cé gang nhiéu hon nita dé sau nay c6 thé lam mot dé tai hay nhiéu hon nia.
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