Bqi Hoc ba Néng - Trudng Dai hoc Bdch Khoa
Khoa Pién - Nhém Chuyén mén bién Céng Nghiép
Gido trinh MAY DIEN 1
Bién soan: BUi Tdn Loi
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Chuong 12

DAI CUONG VE MAY DIEN KHONG DONG BO

12.1. KHAI NIEM CHUNG

May dién khong dong bo 1a may dién xoay chiéu, lam viéc theo nguyén ly
cam ung dién tUi, co tdc do cia rotor n khdc vdi tde do tu trudng quay trong may
n,. Mdy dién khong déng bo c6 thé lam viéc & hai ché do : Dong cd va mdy phat.

May phat dién khong dong bd it dung vi c6 dic tinh lam viéc khong tét, nén
trong chuong ndy ta chli yéu 1a xét dong co khong dong bo. Pong co khong dong
bo dudc st dung nhiéu trong san xuit va trong sinh hoat vi ché tao don gian, gia
thanh ré, do tin cdy cao, van hanh don gian, hiéu suit cao va gan nhu khong bio
tri. Gan day do k¥ thuat dién tii phat trién, nén dong co khong dong bo da dap ting
dudc yéu cau diéu chinh téc do vi vay dong co cang st dung rong rai hon. Day
cong suit cta nd rat rong tui vai watt dén hang ngan kilowatt. Hau hét 1a dong co
ba pha, c6 mot s6 dong co cong suat nhé 1a mot pha.

12.2. CAU TAO MAY DIEN KHONG PONG BO

CAu tao cta mdy dién khong dong bo dudc trinh bay trén hinh 7.1, gdm hai bd
phan cht yéu 1a stator va rotor, ngoai ra con ¢é vé mdy, nip mdy va truc may.
Truc lam béng thép, trén dé gin rotor, & bi va phia cudi truc ¢é gdn mot quat gid
dé€ lam mat may doc truc.



12.2.1. Stator (phan tinh)
Stator gébm hai b phan chinh 1a 16i thép va day quin, ngoai ra con cé vé may

va nap may.

Hinh 13.1 Céu tao cla déng co dién khong ddng bo
1. L&i thép stato;2. Day quén stato; 7. Ndp may:; ; 4. O bi; 5. Truc mdy; 6.H6p ddu
cuyc; 7. L6i thép roto; 8. Than mdy; 9. Quat gid Iam mdt; 10. Hop quat

1. L6ithép
Loi thép stator ¢ dang hinh try (hinh 13.2b), 1am bang céc 14 thép k¥ thuat
dién, dugc dap ranh bén trong (hinh 13.2a) rdi ghép lai véi nhau tao thanh cdc ranh
theo hudng truc. Loi thép dudc ép vao trong vé mdy.

2. Day qudn stator

D4y quin stator thudng dudc lam bing day dong cé boc cach dién va dit trong cdc
ranh cta 16i thép (xem lai chuong 9). Dong dién xoay chiéu ba pha chay trong day
quén ba pha stator sé tao nén tui trudng quay (xem lai chuong 12).



3. V6 may
V6 mdy gdm cd than va ndp, thudng 1am bang gang (hinh 13.1).

Hinh 13.2 Két céu stator mdy dién khong déng bo (b)
a) L& thép stator; b) L6i thép stator

12.2.2. Rotor (phan quay)

Rotor 13 phan quay gém 16i thép, day quin va truc mdy.
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Hinh 13.3 Cd&u tqo rotor déng co khong ddng bo.
a) Day qudn rotor Idng sé¢c ¢) Léi thép rotor d) Ky hiéu dong co trén so db

1. L&ithép

Lo6i thép rotor gdm céc 14 thép ky thuat dién dugc 14y tf phan bén trong clia 16
thép stator ghép lai, mit ngoai dap ranh (hinh 13.2a) dé dit day quin, § gitia c6
dap 15 dé 14p truc.

2. Tryc

Truc cta may dién khong dong bo lam béng thép, trén dé gin 16i thép roto.



3. Déay quén rotor

DAy quén rotor ctia may dién khong ddng bo c6 hai kiéu : rotor ngdn mach con
goi 1a rotor 1dng sdc va rotor day quan.

Rotor 16ng séc¢ (hinh 13.3a) gdm c4c thanh dong ho#c thanh nhom dit trong
ranh va bi ngdn mach bdi hai vanh ngin mach & hai dau. Véi déng co nhd, day
quén rotor dudc dic nguyén khéi gdbm thanh din, vanh ngdn mach, canh tan nhiét
va canh quat 1am mat (hinh 3.3b). Cac dong co cong suit trén 100kW thanh dan
lam bing déng dugc dit vao cac ranh rotor va gin chit vao vanh ngin mach.

Rotor day quén (hinh 13.4) ciling quan gidng nhu day quin ba pha stator va ¢
cung sé cuc ti nhu ddy quén stator. Day quin kiéu ndy ludn luén diu sao (Y) va
c6 ba dau ra ddu vao ba vanh trugt, gin vao truc quay cta rotor va cach dién vdi
truc. Ba choi than ¢d dinh va ludn ty trén vanh trugt niy dé din dién vao mot bién
tré cling ndi sao nim ngoai dong co dé khéi dong hoic diéu chinh téc do.

Gid  vanh trugt  Hop Day qudn roto L&i thép stato Day qudn stato
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Hinh 13.4 Céu tao may dién khéng ddng bd réto déy quén



12.3. NGUYEN LY LAM VIEC MAY PIEN KHONG DONG BO

Khi ¢ dong dién ba pha chay trong day quén stato thi trong khe hé khong
khi xudt hién ti trudng quay vdi téc do n, = 60f,/p (f, 1a tan sé ludi dién; p 1a s6
dodi cuc tii cia may; n, 1a tde do tu trudng quay bac mot) Tu trudng ndy quét qua
day quén nhiéu pha ty ngin mach dit trén 16 st roto, lam cam ting trong day quan
roto cac sdd E,. Do roto kin mach nén trong day quén réto c¢é dong dién I, chay
qua. T thong do dong dién ndy sinh ra hop vdi tii thong cla stato tao thanh ti
thong tong & khe hd. Dong dién trong ddy quan réto tac dung vdi tii thong khe hé
sinh ra mémen. Tac dung dé cé quan hé mat thiét véi tdc do quay n clia réto.
Trong nhiing pham vi tdc do khac nhau thi ché do lam viéc cia mdy cling khac
nhau. Sau day ta sé nghién ctiu tdc dung clia ching trong ba pham vi tdc do.

Heé s6 trudt s clia may :

n—-n_ Q-Q
n, B Q

S =

Nhu vay khi n=n, thi s =0, con n = 0 thi s = 1; khi n > n,, s <0 va khi r6to
quay ngudc chiéu tii trudng quay n <0 this > 1.

1. Roto quay cung chiéu tu trudng quay nhung cét6c d6 n<n, (0<s<1)

(a) (b) (c)

Hinh 13.5 Qud trinh tao moment cda mdy dién khéng déng bo

Gia thiét vé chiéu quay n, cta ti trudng khe h @ va cta réto n nhu hinh 13.
S5a. Theo qui tic ban tay phai, x4c dinh dudc chiéu sdd E, va I,; theo qui tic ban
tay trai, xdc dinh dugc luc F va mémen M. Ta thiy F cung chiéu quay cta réto,



nghia 1a dién ning dua tSi stato, thong qua tui tridng da bién doi thanh co ning trén
truc 1am quay réto theo chiéu tu trudng quay n,, nhu vy mdy lam viéc & ché do
dong co dién.

2. Roto quay cung chiéu tU trudng quay nhung cé téc dé n > n, (s < 0)

Dung dong co so cip quay roto clia may dién khong dong bo vugt tdc do
dong bo n > n,. Luc do chiéu clia ti trudng quay quét qua diy quin réto sé nguigc
lai, sdd va dong dién trong day quin roto cling déi chiéu nén chiéu clia momen M
cling ngudc chiéu cda n,, nghia 1a ngugc chiéu cla réto, nén dé 1a mémen ham
(hinh 13.5b). Nhu vdy may da bién co ning tic dung lén truc dong co dién, do
dong cd so cip kéo thanh dién ning cung cép cho ludi dién, nghia 1a may dién lam
viéc 6 ché do may phat dién.

3. Roto quay ngugc chiéu tU frudng quay tic téc d6 n <0 (s > 1)

Vi nguyén nhan nao dé ma roto cla may dién quay ngudc chiéu tii trudng quay
(hinh 13. 5c¢), lic ndy chiéu sdd, dong dién va momen gidng nhu & ché do dong co
dién. Vi mémen sinh ra ngudc chiéu quay vdi roto nén cd tdc dung ham roto lai.
Trong trudng hop ndy, may viia lay dién ning & ludi dién vao, viia lay co ning tu
dong cd so cap. Ché do 1am viéc nhu vay goi 1a ché do ham dién tu.

12.4. PHAN LOAI MAY DIEN KHONG DONG BO

1. Phan theo két cdu vé mdy.
+ Kiéu kin
+ Kiéu bao vé
+ kiéu hé

2. Phan theo sé pha.

Ta c6 mdy dién khong dong bo

+ Mot pha
+ Hai pha
+ Ba pha

3. Phan theo kiéu day quén réto.
+ May dién khong dong bo roto 16ng séc.
+ May dién khong dong bo roto day quan.



12.5. CAC DAI LUGNG DINH MUC MAY PIEN KHONG DONG BO

Cling nhu tit ca cdc loai may dién khac, may dién khong dong bo co céc tri sd
dinh muc dic trung cho diéu kién ky thuat ctia mdy. Céc tri s6 ndy do nha mdy
thiét ké, ché tao qui dinh va dudc ghi trén nhan mdy. Vi mdy dién khong dong bo
cht yéu dung 1am dong co dién nén trén nhan mdy ghi céc tri s dinh muic cla
dong co nhu sau :

1. Céng sudt dinh moc P, (kW,W)
bién dp dinh moc U, (V).
Dong dién dinh moc I, (A).
Téc d6 quay dinh mic n,,, (vong/phut).
Hiéu suét dinh mic 1, %.
Hé sé cong sudt dinh mic cos,, .

ok owNd

Déi véi dong co dién khong dong bo, cong suat dinh muic 1a cong suét trén dau
truc dong co. Con dong co ba pha, dién ap va dong dién ghi trén nhan may la dién
ap va dong dién day tuong ting vdi cach ddu hinh sao (Y) hay ddu hinh tam gidc
(A).

Tui cac tri s6 dinh mc ghi trén nhan, ta c6 thé tinh dugc:

Cong suat dinh muic ma dong co tiéu thy ti ludi dién :

P
Piym = —dm — \/§'Udm1dm COS Py

dm
Mbmen quay dinh miic 6 dau truc :
P, (W P, (kW
My, = Pam (W) = 9550M N.m
dm D 4m

V6i Qg =2mny, /60 (rad/s) 1a téc d§ gdc clia roto.
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