5
SACH DUNG CHO CAC TRUONG DAO TAO HE TRUNG HOC CHUYEN NGHIEP

NHA XUAT BAN GIAO DUC



DANG VAN DAO - TRAN KHANH HA - NGUYEN HONG THANH

GIAO TRINH

Y DIEN

Séch ding cho cdc trudng dao tao hé Trung hoc chuyén nghiép

(Tdi bdn ldn thii nhdt)

NHA XUAT BAN GIAO DUC



Loi gidi thiéu

Viéc t6 chitc bién soan va xud? bin mét s6 gido trinh phuc vu cho dao tao
ede chuyén nganh Dién — Dién ti, Co khi -~ Dong lue & cde tritimg THCN - DN
la mét sy c6'gdng lon cia Vu Trung hoc chuyén nghiép — Day nghé va Nha xudt
bdn Gido duc nhdm ting budc thong nhat néi dung day va hoc & cde truong
THCN trén toan qude.

Ngi dung cua gido trinh da duge xGy ding trén cd so k& thita nhitg néi dung

duge gidng day J cdc truimg, két hop vdi nhitng néi dung mdi nhdm dip ting yéu
cdu néng cao chit lugng dao tao phuc vu s nghiép céng nghiép héa, hién dai
héa. Dé cuong ciia gido trink dé duge Vu Trung hoc chuyén nghiép - Day nghé
tham khdo y kién ciia mét s6’ trudng nhu : Truong Cao déng ki thudt Ha Néi,
Truong TH Viét — Hung, Truong TH Céng nghiép 11, Truong TH Cong nghiép I
v.v.. v& di nhén duge nhiéu ¥ kién thiét thue, gitp cho tdc gid bién soan phi
hdp hon. '
.~ Gido trinh do cde nha gido c6 nhidu kinh nghiém giéng day 8 cde truing
Dai hoe, Cao dang, THCN bién sogn. Gido trink duwge bién soan ngdn gon, dé
hiéu, b8 sung nhiéu kién thite mdi va bién soan theo quan diém md, nghia la, dé
¢ap nhitng ni dung co bdn, c6t yéu dé tiy theo tinh chdt ciia cdc nganh nghé
dao tgo ma nha trudng tw diéu chinh cho thich hop va khéng trdi vdi quy dink
cita chuong trinh khung dao tao THCN. _

Tuy cde tde gid da c6 nhiéu cd gdng khi bién soan, nhung gido trinh
chdc khong trank khéi nhitmg khiém khuyét. Vu Trung hoc chuyén nghiép —

Day nghé dé nghi cdc truimg s dung nhiing gido trinh xudt bén lén nay dé b6

.sung cho ngudn gido trinh dang rét thigu hién nay, nhdm phuc vu cho viée day
va@ hoc cua cde trudng dat chdt lugng cao hon. Céde gido trink nay ciing rét bé
ich doi vdi di ngii kI thudt vién, cdng nhén ki thudt dé néng cao kién thite va
tay nghé cho minh. '

Hy vong nhdn duge sy gop ¥ ctia cdc trudng va ban doc dé nhitng gido
trinh duge bién sogn tiép hodc lan tdi bdn sau c6 chdt luong t6t hon. Moi gop y
xin giti vé NXB Gido duc -81 Trdn Hung Dao - Ha Noi.
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Mo déu

Gido trink Mdy dién duge bién soan dé cuong do vu THCN ~ DN, Bé Gido
duc & Dao tao xay dung v thong qua. Nt dung duge bién soan theo tinh thin
ngdn gon, dé hidu. Cdc kién thite trong toan bg gido trinh c¢6 méi lién hé logic
chdt ché. Tuy vdy, gido trinh cing chi g mgt phdn trong néi dung cia chuyén
nganh dao tao cho nén ngudi day, ngudi hoc cdn tham khdo thém cde gido trinh
¢d lién quan'd6t vdi nganh hoe d¢€ vide siz dung gido trinh c6 hiéu qud hon.

Khi bién sogn gido trinh, ching t6i dé o6 ging cdp nhét nhitng kién thic
mdi ¢6 lién quan dén mén hoc va pha hop vdi doi tuong st dung ciing nhu c6
gang gdn nhiing néi dung If thuyét véi nhing vin dé thic t& thuimg gdp trong
sdn xudt, dot séng dé gido trink cé tink thue tién cao.

Néi dung ciia gido trink dutge bién soan vdi dung heong 60 tict, gom :

Khéi niém chung vé may dién; Chuong 1. May bién ap; Chuong 2.May dién
khéng ddng bd; Chuong 3. May dién déng b; Chuong 4. May dién mét chidu;
Chuong 5. Diy quén miy dién; Chuong 6. Cac ché dé lam viéc va cac dang khac
clia may dién khong dbng bs.

Trong qud trink sit dung, tiy theo yéu cdu cu thé cé the didu chink s6' tiéh
trong mdi chuong. Trong gido trinh, ching i khong dé ra ngi dung thue tép
cua titng chuong, vi trang thiét bi phuc vy cho thue tdp cua cde trudng khong
dbng nhét. Vi vgy, cdn ci vao trang thiét bi dé c6 cia ting trudng va khd néng
t6 chite cho hoc sinh thuc tép J cde xi nghiép bén ngoai ma truong xdy dung thoi
lugng va noi dung thuc tip cu thé — Th¥i luong thue tap 161 thifu néi chung
cling khong it hon thai lugng hoc I thuyét ciia méi mén.

Gido trinh duge bién soan cho déi tuong la hoc sinh THCN, Céng nhén
lanh nghé béc 3/7 va né cing la tai ligu tham khdo b6 ich cho sinh vién Cao
ding ki thugt ciing nhuw Ki thudt vién dang lam viéc d cdc co s¢ kinh t& ciia
nhiéu linh vie khde nhau. :

Mgc di: di cd’ gdng nhung chic chén khéng tranh khéi hét Bhicn khuyét.
Rdt mong nhén duge y kién déng gop cta ngudi sit dyng dé'lan tdi bdn sau duoe
hoan chinh hon. Moi gép ¥ xin due gii vé Nha XBGD 81 Trén Hitng Bao, Ha No.
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KHAI NIEM CHUNG VE MAY DIEN

K.1. DINH NGHIA VA PHAN LOAI

K.1.1. Binh nghia

May di¢n 1a thist bj dién tir, nguyén 1y 1am vigc dua vio hien trgng cam -
ing dién tir. Vé c4u a0 may dién gém mach tir (161 thép) va mach dién (cac
day quan), ding dé bign déj dang nang luong nhu cg nang thanh dién nang
(mdy phat dién) hoac nguoc lai bién d6i dien nang thanh co ning (dong co
dien), hodc ding dé bien dgi thong s¢ dién nhu bigh déj dién 4p, dong dién,
tin &, s6 pha v.v..

Miy dién 1a mdy thudng gip nhidy trong cac nganh Kinh ¢ nhu cong
nghiép, giao théng VAN tai... va tfrong cdc dung cy sinh hoat gia dinh.

K.1.2, Phan loai

Maiy dién cé, nhidu ioai duoc phan loai theo nhiéu cich khdc nhau, vi duy
phan loai theo cong sudt, theo cdu tao, theo chitc nang, theo loaj dong dién
(xoay chiéu, mot chiéu), theo nguyén If lam vi¢c v.v.. Trong gido trinh nay ta
phin loai dya vao nguyen 1y bi€n ddi nang iugng nhur sau:

a) Mdy dién tinh

Méy dién tinh thudng 2ap la may bién dp. Mdy dién tinh lam viéc dya trén
hién tuong cim g dién tir do sur bi€n thién tir thong giita cdc cuon day khong
¢6 chuyén déng twong d6i véi nhau,

Mdy di¢n tinh thuong ding dé bien ddi thong 56 dién nang . Do tinh chat
thuan nghich cta cic quy ludt cdm tng dién tir, qué trinh bién déi c6 tinh
‘thu:_ln nghich, vi dy mdy bién dp bién ddi dien ndng ¢6 thong s6: Uy, 1, f
thanh dién ning c6 thong sd U,, L,, f, hoac nguoc lai bién déi he théng dién
Uz. Iz, f thanh he théng dien U, 1,. f, (hinh K-1)

b) May dign c6 phin dong (quay hodc chuyén dong thdng)



U1. |1- f ‘ Uz, |2. f Pt‘.ﬁé;n Pcd

Hinh K-1 Hinh K-2
Nguyén 1y 1am viéc dua vao hién turang cam ting di¢n uir, luc dién tir, do tir

truong va dong dién ciia cdc cudn day cé chuyén dong twong d6i véi nhau gay
ra.

Loai mdy dién nay thuong ding dé bicn déi dang nang lugng, vi dy bién
d6i dién nang thanh co nang (déng co dien) hozc bién ddi co nang thanh dién

May dign
| 1
May dién tinh May dién cé phan quay
I
[ I
May dién xoay May dién
chiéu mot chiéu
May Miy
déng
bo
May Dong Mayphét Béng May Déng May
bién &p - ¢o khong co phét ¢ phat
khong dsng bg déng déng mét mét
dggg bd - bd chiéu chidu

Hinh - K3 _
nang (mdy phdt dién). Qud trinh bi€n déi cé tinh thuan nghich (hinh K-2)
nghia 1a mdy dién c6 th€ 1am viéc & che do mdy phat dién hodc dong co dien.

Tren hinh K-3 v& so d6 phan loai may dién théng dung thudng gap.

K.2. CAC PINH LUAT PIEN TU CO BAN
DUNG TRONG MAY DIEN



Nguyen 1y lam viéc cla tit ca cdc mdy dien déu dya trén co s& hai djnh
luat cam tng dién tir va lyc dién tir. Khi tinh todn mach dién tir ngudi ta sir
dung dinh luit dong dién toan phén.

K.2.1. Binh luat cam ing dién tur

a) Truong hop tix thong @ bién thién xuyén qua vong ddy.

Khi tir thong @ bién thién xuyen qua vong day din, trong vong day sé
cam (ng sic dién dong. Néu chon chiéu sic dién dong cam img phi hop véi
chi€u ciia tir thong theo quy téc van niit chaj (hinh K-4), siic dién doéng cam
iing trong mot vong day, duoc viét theo cOng thiic Mdcxoen nhir sau:

dO

== K.1
T Th ®-1

Diu @ trén hinh K.4 chi chiéu di tir ngoai vao

trong gidy. N&u cuon day cé w vdng, sic dién dong ®
cam ing cia cudn day sé [a: ® .Je
__wd® _ _9_4_’ (K.2)
dt dt Hinh K -4

Trong dé: y = w® goi 12 tir théng méc vong clia cudn day.
Trong céc cong thic (K.1), (K.2) tir théng do bing Wb (vebe), sitc dién
dong do bing V.
b) Trudng hop thanh din chuyén déng trong tir truong.

Khi thanh déin chuyén dong thing vudng gée vai dudng sitc tir trudng ( dé
la trudng hop thudng gap trong mdy phdt dién), trong thanh din sé& cam tng
sitc dién dong e, cé tri s6 la:

e =Blv (K.3)
Trong do: B- tir cdm do bing T (tesla).

I- chi€u dai hi¢u dung clia thanh din (phin thanh din
nam trong tir trudng) do bing m.

v- t6c do thanh din do bing m/s.

Chiéu cia sic dien dong cam ing duge xdc dinh theo
quy tic ban tay phai(hinh K - 5).



K.2.2. Dinh lut lyc dién tir

Khi thanh din mang dong dién dat thing géc véi dudng sic tir trudng ( d6
1a truong hop thuong gip trong déng co dieén), thanh din sé chiu mot lyc dién
tir tdc dung vuong goéc cé tri s la:

F,=Bil (K.4)

Trong dé: B- tir cam do bang T

i- dong dién do bing A(ampe)

1- chi¢u daj hi¢u dung thanh din do bing m(mét)

Fg;~ luc dién tir do bing N (niuton) _

Chiéu lyc dién tir xdc dinh theo quy tic ban tay Hinh K-6
trai{ hinh K - 6).

K.3. NGUYEN LY MAY PHAT PIEN VA PONG CO DIEN.
TINH THUAN NGHICH CUA MAY DIEN

- My dién c6 tinh thuan nghich, nghia 12 ¢6 thé 1am viec & ch€ do mdy
phdt dién hoac dong co dién.

K.3.1. Ch& d6 may phat dién

Cho co nang _cﬁa' dong co so cdp tic dung vao thanh din mot lvc co hoc

Fcy thanh din s& chuyén dong véi t6c do v trong tir trudng ciia nam cham N- S
(hinh K-7) trong thanh din s& cidm 1ing sic dién.dong e. Néu ndi vao hai cuc
cua thanh din dién trd R cia tai, dong dién i
chay trong thanh din cung c4p dién cho tii. Néu
bd qua dién trér cha thanh din, dién dp dit vao tai
u = e. Cong sudt dién mdy phdt cung cip cho tai

la Pg= ui = ei.

Dong di¢n i ndm trong tir trudng sé chiju tic

dung cta luc dién tir Fy, = Bil ¢6 chiéu ahu hinh
K-7

Hirh K -7
Khi mdy quay véi 16c d6 khong déi luc dién tir s& cin bing véi luc co cia
dong co so cdp:



Fcuz_ Fdl

Nhin 2 v& v&i v 1a ¢6:
Fegv = Fgqv =Bilv = ¢i

Nhu vay cong suat co cia dong cq so cdp P, =F_,v da duoc bién déi

thanh cong sudt dién Py =ei nghia 1A co nang bién thanh dién nang,

K.3.2.Ch& dé déng co dian

Cung cédp dién cho mdy phdt dien, dién ap U cha ngubn dign s& gay ra
dong dién i trong thanh din. Dusi tac dung cta tir trudng sé ¢6 luc dién tir F 4

= Bil tic dung 1¢én thanh din 1am thanh din chuyén dong vai tée do v ¢6 chiéu
nhu hinh K8§.

i
Nhu vay cong suit dién P4 =ui dua vao d6ng co

d& duoc bi€n thanh cong suit co P.g= Fqv trén truc
dong co. Dién niang di dugc bién déi thanh co nang.
Ta nhan thdy cing mét thiét bi dién tir thy theo nang
lugng dua vao ma mdy di¢n c6 thé 1xm viec & ché do
dong ca hodc mdy phat dién. Moi loai méy dién déu
c6 tinh chat thuan nghich.

K.4. PINH LUAT MACH TU. TINH TOAN MACH TU

K.4.1.Bjnh luat mach tir

Loi thép cita mdy dign 1a mach tir. Mach tir 1a mach khép kin ding dé din
tir thong. Hinh K-9 1a mach tir don gian: mach tir déng nhat bing thép k¥ thuat

dién va c6 mot day quén. Dinh luat dong dién toan phin éHdi = Zi dp dung
- i

vao mach tir hinh K-9 dugc viét nhu sau:
Hi=wi
Trong dé:
H - cudng d¢ tir trudng trong mach tir do bing A/m;

I - chiéu dai trung binh ciia mach tir do bing m;



W - 56 vong day cla cudn day; /!

Dong di¢n i ta0 ra tr théng cho mach tir, goila | ;
dodng dién tir héa. . M e ) !
o : -] 1
Tich s6 wi dugc goi 1a sirc tir dong. : ;

HI dugc goi 1a tir 4p roi trong mach tir.”

D6i v6i mach tir gém nhiéu cuon day va nhigy T K - 9- Mach tir don gidn
doan khdc nhau (cdc doan lam bang vat lieu khdc nhau, hoac tiét dién khac
nhau), vi du hinh K-10 thi dinh lut mach tir viét 1a:

Hyly + Hyly = wyi; - waiy
Trong d6: H|, H, - tuong ing cudng do tir trudng trong doan 1.2;
Iy 13- chiéu dai trung binh doan 1,2;
H,l;, Hyl, goi 1a tir dp doan 1,2;
Wiy, Woiy- sifc tir ddng day quan 1,2;
81+ S,, - tigt dién doan 1,2.

C6 dau - trude wyiy vi chiéu dong dien ip khong phd hgp véi chiéu tir
thong @ di chon theo quy tic vin nit chai.

Mot cich téng quat d6i v6i mach tir ¢6 n doan va m cuén day dinh lust
mach tir dugc viét:

PRIANEDY Wil
i=1

k=1

trong d6: dong dién i; ndo c6 chiéu phd hgp véi chiéu ¢ da chon theo quy
tic van niit chai s& mang d4u duong, khéng phi hgp s& mang d4u am.

k- chi s§ tén doan mach tir.

J - chi s6 tén cudn day dong dien.
K-4.2.Tinh toan mach tir

Viéc tinh todn mach thudmg thé hién trong hai loai bai todn:
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Bai todn thudn: Cho biét tu thong, tinh dong dién tir héa (hodc s6 vong
day) dé sinh ra tir théng 4y.

Viécgiai bai todn nay thudng ti€n hanh nhu sau.

Vi du: Cho mach tir khéng phan nhdnh nhi hinh K-10, tir thong & cac
doan déu gidng nhau, do dé tir cdm cia mdi-doan mach &y la:

Q’ (D Iir S1
B =3 , B, = . /
_] 2 I_c.l).)._-.[_ﬁ_‘l_l
. ) N . i'r . i | +
S; . §, - ti€t dién doan mach tir 1, 2. : W, H, _I;:Sz
Tir tri 56 tir cAm B & timg doan mach , tatinh  ° | | Lepad 1 [¥
cuong d§ tir trusng H tuong dmg véi mdi doan TP
mach ay nhu sau: W, | & iy
D6i v6i doan mach 2 1a khe h& khong khi, tir HinhK - 10

tri s6 tir cam B, , ta tinh cuong d¢ t trudmg H, nhu sau;

B : -
H,=~2  trong d6 pg=4x. 107 H/m.
Ho

D6i v6i doan mach tir 1a vat ligu sit tir (doan 1), ta phai tra dudng cong tir
héa B=f(H) trén hinh K-11 (hodc béng) d6i v6i cdc loai thép. Tir tri s6 B ta
tra ra trj s6 H, tuong ting. Sau d6 ta tim téng AB M
SHyly = H, 1+ Hyl,

Tir d6 ta tinh ra dugc dong dién tir hoa
(hodc s0 vong day).

Bai todn ngugc: Cho bi€t ddong dién, cin
tinh tir thong. Loai bai todn nay phitc tap H
N N ; N i >
hon, thudng diing phwong phdp do hoidc cic H, Al
phuong phdp ding cho mach phi tuyén.

Hinh K - 11, Buimg cong tir ho4
K.5. CAC VAT LIEU CHE TAO MAY DIEN

Vat ligu ch€ tao mdy dién gbm : vat liéu ddn dién, vat lieu dén tir, vat lieu
cdch dién va vat lidu két cau.
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K.5.1. Vat liéu dan dién

Vat liéu dan dién ding dé ché tao céc bo phén dan dién. Vit liéu din dien
dung trong mdy dién (6t nhat 1a déng vi chiing khong dat lim vi c6 dién trd
sudt nhd. Ngoai ra con diing nhom va cic hop kim khic nhu déng thau, déng
phot pho. DE ché tao day qudn ta thuong ding déng, doi khi nhom. Day dong
va day nhom nhu soi vii, sgi thiiy tinh, gidy nhya héa hoc, son émay. Véi.cic
mdy dién cong sudt nhd va trung binh, dién dp dudi 700V thudng dang day
€may vi 16p cich dién mdng, dat do bén yéu clu d6i v§i cdc bo phan khdc nhu
vanh déi chiéu, 16ng séc hodc vanh trugt, ngoai dong, nhom, ngudi ta con
dung cd hop kim ciia déng hodc nhom, hodc c¢6 ché con diing ca thép dé tang
d¢ bén co hoc va gidm kim loai mau.

K.5.2. vat lidu dan tir

Vit li¢u dan tir dung dé ché tao cdc bo phan caa mych tlt, ngudi ta ding
cdc vat ligu sat tir dé 1am mach ti, thép 14 ky thuat dién, thép 14 thudng, thép
dic, thép rén. Gang it khi dugc diing, vi din tir khong 16t 1im.

O doan mach tr c6 tir thong bign ddi v6i tan s6 50 Hz thudng dang thép 14
ky thuat dién day 0,35-0,5 mm, trong thanh phéin thép ¢ tir 2-5% Si (dé ting
dién trd cla thép, gidm dong dién xody). O tin s6 cao hon, diing thép 14 k¥
thuat dién day 0,1-0,2 mm. Tén hao cong sudt trong thép 14 do hién twong tix
tré va dong dién Xxody duoc dic trung bing suit tén hao. Thép 14 ki thuat dien
dugce ché tao bang phuong phdp c4n néng va cén nguoi. Hién nay vdi miy bién
dp va mdy dién thudng ding thép cdn nguoi vi c6 do tir thim cao hon va cong
sudt ton hao nhé hon loai cdn néng. '

J doan mach tir ¢6 tir trudng khong déi, thudng dung thép dic, thép ren
hoac thép la.

K.5.3. Vat liéu cach dién

Vat liéu cdch dien ding dé cich ly céc bé phan dan dién va khéng din
di¢n hodc cdch ly cdc bo phan dan dién v6i nhau. Trong mdy dién, vat lisu
cich di¢n phai ¢6 cudng do cich dién cao, chiu nhiét tot, tan nhiét i6t, chéng
dm va bén vé co hoc. D¢ bén vitng vé nhiét clia chdt cich dién boc day din,
quyé€t dinh nhigt d6 cho phép clia day din va do dé quyét dinh 1ai cla né.

Néu tinh nang cao thi 16p cich dién c6 thé méng va kich thudc may gidm.
Chat cdch dién chi y&u & thé rin, gdm 4 nhém:

L]

- Chit hitu co thién nhién nhyu gidy, vai lua
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- Chat v6 co nhu amiang, mica, soi thuy tinh

- Céc chat téng hop

- Céc loai men, son cdch dién

Chat cdch dién 16t nhat 12 mica, song tuong d6i dit nén chi ditng trong cic
mdy dién ¢6 dién dp cao. Thong thudng dung cdc vat liéu ¢é sgi nhu gidy, vai,
soi v.v.. Chiing c6 d¢ bén co 16t, mém, ré tién nhung din nhiét x&u, huit 4m,
céch digén kém. Do dé day din cach di¢n sgi phai dugc sdy tdm d€ cai thién
tinh nang ctia vat liéu cdch dién.

Can of vao 49 bén nhiet, vat liéu cich dién duge chia ra nhidu loai cap
cdch dién sau:

, Nhiet do Nhiet do
C’ap _ giéi han cho | trung  binh
Z"’.'?h Vat lieu phép vat liéu, | cho phép day

ién 0 - )
O quin, (' C)

A ‘ Soi xenlu!ﬁ, bﬂOng hf)ac to 105 100

tam trong vat liéu hitu co long.

E Vai loai mang téng hop. 120 115

""""" Amiang, sqi thuy tinh o6 chat | . |
' : 3 0
B két dinh vi vat lidu g6c mica 130 12

Amidng, vit lieu g6c mica,

F s¢i thuy tinh c6 chat két dinh va 155 140
tdm téng hop. '
Vit lieﬁ g6c mica, amidng

H sgi thuy tinh ph6i hgp chat két 180 165

' dinh vi tdm silic hitu co

Ngoai ra con ¢é chét cich dién & thé khi ( khong khi, hydro ) hodc thé
1ong (ddu mdy bién 4p).

K.5.4. Vat lidu két cau

Vit lidu két cdu 1a vat lieu dé€ ché tao cic chi ti€t chiu cdc tdc dong ¢o hoc
nhu tryc, 6 tryc, v6 may, ndp mdy. Trong mdy dién, cdc vat lieu két cau
thudng 13 gang, thép 14, thép rén, kim loai mau va hop kim coa ‘chuing, cic

chdt déo.
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K.6. PHAT NONG VA LAM MAT MAY DIEN

Trong qué trinh 1am viéc ¢6 tén hao cong sudt. Tén hao trong mdy dién
gém t6n hao sit tir (do hién twong tir ré va dong xody) trong thép, tén hao
déng trong dién tr& day quin vi'tén hao do ma s4t (0. mdy dién quay). T4t ca
tdn hao nang luong déu bién thanh nhiét nang lam néng mdy dién.

Dé 1am mét m4y dién, phai c6 bién phdp tin nhiét ra moi trudng Xung
quanh. Sy tan nhiét khong nhitmg phu thuéc vao bé mat lam mdt cia mdy ma
con phu thugc vao sy d6i Iwu cia khéng khi xung quanh hodc ctia moi trudng
lam mat khac nhy ddu mdy bién 4p v.v.. Thudng vd mdy dién duge ché tao c6
cdc cénh tin nhiét vd mdy dién c6 hé théng quat gié dé 1am mat.

Kich thudc cla mdy, phuong phép 1am mdt, phii dugc tinh todn va lya
chon dé€ cho d6 tang nhiét clia vat lieu cdch di¢n trong mdy khong vugt qui d6
ting nhiét cho phép, dam bao cho vit liéu cich dien lam viec lau dai khoang
20 nam.

Khi mdy dién lam viéc & ch€ d6 dinh mic, d¢ tang nhiét clia cdc phdn tr
khong vugt qud do ting nhiét cho phép. Khi méy qui tai, do ting nhiét s& vugt
qud nhiét d¢ cho phép, vi th€ khéng cho phép qué tai lau dii.

BANG TOM TAT KHAI NIEM CHUNG VE MAY DIEN

bai lugng Biéu thife
Sitc dién dong cudn day e _wd® _ dy
.................................................................... e 9
Tir théng méc vong Y= wo
Sitc dién dong thanh din e ¢ = Blv
Luc dién tir Fy, Fo = Bil
o Twsp TTTTTTTTTTT Ht -
_ éuc tir dong Wl
............................................................. R St
Dinh luat mach tir | > Hyly = Y wii;
k=1 j=1
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CAU HOI ON TAP
1. Cdc bo phan co ban ctta mdy dién Ia g1? Chifc nang cdia cdc bo phan &y.

2. Giai thich tng dung cta dinh luat cam g di¢n tlr va luc dién tr trong
mdy dién.

3. Giai thich nguyén 1§ thuan nghich ciia mdy dién.
4. Dinh luat mach tir v phuong phdp tinh mach tir.
3. Céc vat liéu chinh ché tao mdy dien 1a gi.

MOT SO BAI GIAI MAU VAN DUNG KIEN THUC PA HOC
Bai s& K.1 |
Mot thanh dan ab ¢6 chiéu dai 1 nim trong khe h& cia mot nam cham

dién. Cho thanh din chuyén dong thing géc véi tir trudng véi t6c do v. Xdc
dinh tri s6 va chiéu stic dién dong cim iing e.

Bai gidi
N 2t 3 MOWi a
Tircam B, trong khe h¢: B, = —o—
1, — vz
] I -
. . , . N % v
Chiéu ciia tir cdm B, duge x4c dinh theo 40> b y
‘quy téc van nit chai. Tri s6 sitc dién dong cam 2
iing trong thanh dén 1a: HinhK - 12

il
e=B,lv= “";m v
2

Ap dung quy tic ban tay phai chidu sdd e tit b dén a (hinh K - 12).

Bai sé K.2

Mot thanh dén ab c6 chidu dai | ndm rong
khe hd cia nam cham dién . Xéc dinh trj s6 va --—? , ¥ 7
chiéu ciia luc dién tir tic dung lén thanh din i 1] 24}\, "'“"l'::‘
khi thanh din mang dong dién 1. Te—> 52
Bai gidi
HinhK - 13

Tri s& cia luc dién tir [3
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Fy = ByLl=p %Ll

2
Ap dung quy tic ban tay trdi xdc dinh dugce chiéu cha Fy, nhu hinh K - 13.
BAI TAP HOC SINH TU LAM
e 1,=400
Baisd K3 e
Mot mach tir (hinh K - 14). Dubng
cong tir hod B = f(H) cia vat litu cho &
bang sau. Bi&t tix cAm trong khe h& B, = . L=imm
1,3 T va cudn day ¢6 1000 vong.
Tinh dong dién trong cudn day.
Hinh K - 14
B(T) 0,3 0.4 0.5 0.6 0,7 0.8 0,9 1 1,1 1,2
H (A/m) 52 58 65 - 76 50 110 | 132 165 220 300
B{T) 1,25 1,3 1,35 1.4 1,45 1,5 1,55 1,6 1,65 1,7
H (A/m) 380 600 900 1200 | 2000 | 3000 | 4500 | 6000 10000. 14000
Daps6:1=1,275 A
Bai sé6 K.4
Mach tir hinh K - 15 gém 3 cuén day
wy = 2000 vong; [, = 0,5 A o
Iy | === alulahdelngr
+ O 3
wy= 400vong ;I,=1A 3w, ;
N :D——)-— E w3 EI'
wi= 1000 vong. o ——o
z i !
— o W2 '
Chiéu dai cha 16i thép 1 = 0,5m. Tiét dién ptympepyperrreyesedl
161 thép S = 10 m? Hink K - 15
Dudng cong tir ho4 ciia vat liéu B = f(H) cho & bai K.3. Cho biét tir théng

‘trong 15i thép bang 1,5. 102 Wb. Xdc dinh dong dien I,

Pips6:13=09 A
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Chuong I
MAY BIEN AP

1.LKHAI NIEM CHUNG

Dé bign d6i dien 4p ciia dong dién xoay chiu tir dién 4p cao xuéng dien
ap thdp, hodc nguge lai tir dién 4p thép 1én dién 4p cao, ta diing mdy bién 4p.
Ngay nay do viéc sit dung dién nang phét trién rét TOng rai, nén ¢4 nhitng loai
mdy bi€n dp khéc nhav: m4y bién ap mot pha, ba pha, hai diy qudn, ba day
quén v.v... nhung ching dua tren cling mot nguyén ly, d6 1a nguyén ly cam
ing dién tir.

1.1.1.Binh nghla

Méy bién dp 12 mot thiét bi dien tir finh, lam viéc theo nguyén Iy cam tmg
dién tir, diing d€ bién déi dién 4p ciia he thng dong dién xoay chiéu nhung
van gift nguyen tdn s6. He théng dién ddu vao miy bién ap( trude lic bién déi)

cé: di¢n dp U,, dong dien I;, tdn 56 f. He th6ng dién ddu ra cia mdy bién 4p (
sau khi bién ddi) cé: dien dp U,, dong di¢n 1,, va tén s6 f. Trong cdc ban v,
mdy bién 4p dugc k¥ hién nhir hinh -1, '

Didu vao cha médy bién dp n6i véi
ngudn dién, dugc goi l1a so cip. Pdu ra .
ndi véi tai goi 1a thi cdp. Cic dai luogng, :
cac thong s¢ so cdp trong ky hiéu c6 ghi Hinh1-1
chi 56 1: S8 vong day so cdp w, dién 4p
so cdp U,, dong dién so cap 1y, cong suit so cdp P,. Céc dai lugng va céc
thong s& thir cAp c6 chi s6 2: S5 vong day thit c4p wj, dign dp thit cdp U,,
dong dién thit cp I, cong sudt thit c4p P,. |

GIAG TRINH MAY BIEN . 2 17



N€u dién 4p thit c&p 16n hon so cdp la mdy bién 4p tang 4p. Néu dién 4p
th& c&p nhod hon dién 4p so cdp goi 1a mdy bién dp giam 4p.

Céc dai luong dinh mife

Cic dai luong dinh mirc cha may bién dp do xudng ché tao mady bién ap
qui dinh dé cho méy c6 kha nang lam vig¢c lau dai va 16t nhat. Ba dai lugng
dinh mifc co ban la: .

a) Dién dp dinh mic, Dién dp sd cap dinh miic ky hieu Ujgm- 12 dién 4p

~qui dinh cho day quén so cdp. Dién 4p thi c4p dinh mitc ky hiéu Uy, 12 dien

ap gilfa cdc cuc cha day quan thit cdp, khi day quan thit cdp hd mach va dien
dp dat vao day quén so cdp 1a dinh mitc. Nguoi ta qui ude, véi may bién 4p
mot pha dién dp dinh mifc 1a dien dp pha, véi mdy bién 4p 3 pha 1a dién 4p
day. Don vi di¢n 4p ghi trén mdy thudng 1a V hoac kV.

b) ang dién dinh mirc. Dong dien dinh miic 14 dong dién da qu.y dinh
cho mdi ddy quén cia mdy bign ap, Wing v6i cong suét dinh mic va dién 4p
‘dinh mitc. D6i v6i mdy bién ap mot pha, déng di¢n dinh miic 1a dong dién
pha. DSi véi may bign 4p 3 pha, dong dién dinh mifc 1 dong dién day. Pon vi
dong di¢n ghi trén mdy thudmg 13 A. Dong dien so cdp dinh mic ky higu I,
dong di¢n thit cdp dinh mikc ky hi¢u Iy, .

c).Cong sudt dinh mire. Cong suit dinh mitc cta may bié’n dp 1a cong suat
bi€u kién dinh mtec. Cong sudt dinh mic ky hiéu 1a Sam- don vi 12 VA, K VA.
D61 véi mdy bién 4p mot pha cbng sudt dinh mic 14:

Sam = Udm: Lyam= I-?ld_m' liom ' - A{LD)

Dé6i v6i may bi€n dp ba pha cong suat dinh mic 1a:

Sim =3 Upgmlagm = 3 Utdmlidm (1.2)

Ngodi ra trén bién mdy con ghi tin s6 dinh mic f4m» 5O pha, s¢ d6 n6i
day, di¢n dp ngdn mach, ch€ d¢ 1am viac v.v..

1.1.3. Cong dung cla may bién ap

M4y bign 4p cé vai trd quan trong trong h¢ théng dién. N6 1a mot khau
quan trong diing dé truyén tai va phén phéi dig¢n nang. Cdc nha mdy dién cong
suat 16n thudng & xa cdc trung tam tieu thy di¢n (khu cong nghiep, do thi
v:v..) vith€ cin phai x4y dung cdc dudng day truyén tai dién nang.
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Di¢n 4p may phar thuong 12 6,3 ; 10,5 ; 15,75 ; 38,5 kV. D€ ning cao kha
niang truyén tai va giam tén hao cong sudt trén dudng day, phai giam dong
dién chay trén dudmg day, bang cdch nang cao dién ap. V1 vay ¢ diu dudng
day cdn dit mdy bién 4p ting ap. Mat khdc dign 4p cha tai thudng khoang
127V dén 500V; dong co cong sudt I6n thudng 3 hoic 6 kV, vi vay & cudi
dudng day cdn dat mdy bién ap giam 4p (hinh 1-2),

@’ GDI L IGD ’,
, Buding day truyén tai

May 5 MBAhaap Tai
phat dién MBA t&ng ap aap  Tai
Hinh 1-2. Su d6 wuyén 1ii dign ning

Ngoai ra mdy bién dp con duoe sir dung trong cédc thiét bj 15 nung (mdy
bi€n 4p 1d), trong han dien ( mdy bi€n dp han) 1am nguén cho cic thiét bi dién,
dién 1ir cdn nhiéu cdp dién dp khdc nhau, trong linh vye do ludng (méy bién
dién 4p, may bién dong) v.v..

1.2. CAU TAO CUA MAY BIEN AP
M4y bién dp c6 hai bo phan chinh: L3j thép va day quan.
1.2.1. L&i thép may biéh 4p
L5i thép méy bi€n 4p ding dé din tir thong chinh ciia mdy, duge ché tao

tir nhitng vat liéu din tir t6t, thudmg 13 thép ky thuat dién. L6i thép gém hai bo
phén;

Tru 1a noi dé dat day quén

Gong la phdn khép kin mach tir giita cdc tru.

- Tru vi gong tao thanh mach tir khép kin.

D& gidm dong dién xoéy trong 15i thép, ngudi ta dung thép 14 k¥ thuat
dién (day 0,35 mm dén 0,5 mm, hai mat ¢6 son cdch dién) ghép lai véi nhau
thanh 18i thép (hinh 1-3a).,

1.2.2. Day quan may bién ap

Day quin mdy bién 4p thudmg dugc ché tao bang day déng (hoic nhom),
c6 ti€t di¢n trdn hoic chif nhat, bén ngoai day din c6 boc céch dién.

Day quin gém nhiéu vdng day v 16ng vao try 15i thép. Giita cdc vong
day, gifta céc day quan cé cich di¢n véi nhau va cdc day quin cidch dien véi
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16i thép. Mdy bién 4p thudng cé hai hodc nhiéu diy quén. Khi cdc day quén
dat trén cing moét try, thi day quén thip ap dat sit tru thép, day quén cao 4p
dat 16ng ra ngodi. Lam nhu viy s& gidm duge vat lidu cich dién va khoang
cdach cdch dién v6i phén ti€p dat (161 sdt) nén gidm duoc kich thudc mdy bién
dp. (hinh 1-3b).

|
T Day quén
ha a
W, w, ‘\5 A ap
i
|
!
b~ 21
by | 2!
I :
!
i ;
- - D&y quén
a) ] cag ap

Hinh 1-3. L0i thép va day
quéin mdy bién 4p —4.4.

Pé& lam mat v3 ting cudng cich dién cho mdy bién 4p, ngudi ta thudng dat
15i thép va day quén trong mot thing chita ddu mdy bién dp. D6i véi mdy bién
ip cong suit 16n, v thing ddu ¢ cdnh tdn nhiét va trong nhiéu trudng hop
phii 1am mét cudng bic bing cich dat quat gié thdi vao cdc cdnh tan nhiét va
trong nhiéu trudng hop phai 1am mét cudng biic bing cich dit quat gié théi
vio cic cdnh tin nhiét. Ngoai ra cdn ¢é cdc st xuyén ra d€ néi ciac ddu day
quén ra ngodi, bd phan chuyén mach dé diéu chinh dién ép; ro le hoi dé bao vé
may, binh din d4u, thiét bi chﬁng dm v.v..

1.3. NGUYEN LY LAM VIEC CUA MAY BIEN AP

Trén hinh -4 v& so d6 nguyén Iy cla mdy bién ap mot pha c6 hai day
quin w; va wy,

any




Khi ta ndi day quéan so cip w; vao nguén dien xoay chiéu dien 4p up, s& cé

dong dién so cdp i, chay trong day quin so c4p wi. Dong dien ij sinh ra tir
théng bién thien chay trong 15i thép, tir théng niy mée vong ( xuyén qua) déng
thoi véi ca hai day quén so cdp w, va thit cap W2, dugc goi 1a tir thong chinh.

Theo dinh luat cam ng dien i, su’ bién thién cua tir théng lam cam ing
vao diy quan so cdp stic dién dong la:

dd
€ =W _E][_ (13)

Va cam ung vao day qudn thi c4p sirc dién dong Ia:

dd
.ez =—W2—at— (14)

Trong d6 w, wy 1a s6 vdong cla day quin so cdp va thir cép. Khi médy
bién 4p khong tai, day quan thy ¢dp hd mach, dong di¢n thi cip I, =0, tir
thong chinh trong 15i thép chi do dong so cdp I; khong tai sinh ra, ¢6 gia trj
bing dong tir ho4 Iy.

Khi médy bign 4p c6 tai, day quan tht c4p néi vi taj c6 téng trd tii Z,,
dudi téc dong cita siic di¢n dong e,, c6 dong di¢n thit c4p Iy cung cép dién cho

tai. Khi 4y tr théng chinh do déng thoi cd hai dong so cdp Iy vathi cap I,
sinh ra,

. h TR I
o—_2 ; | = o . .
Lo w1 ) u

v <::L\‘\;W: - 2
e [ M s

\\____* _____ s '
AN
N
¢®

Hinh I-4. So d6 nguyen 1i miy bign dp

Dién dp u, sin nen tir thong ciing bi&n thién sin ta co:

D =0 . sinwt ; @ = 2xf



d(¢o wt
e =~ —(—’mﬂ—) 4,44fw; @, /2sin| ot -2
dt 2
. n
=E1\/Esm((nt-5] : (1.5)
d(d inwt
€2 = ~Wsy LT;SL_) =4.44fw, P ﬁsin[mt —-;—}
. n -
=E2\Esm[mt—-2—) (1.6)
trong do:
E| =4,44fw D, : (1.7)
E; =4,44fw, ., o (1.8)

‘E}, E; la trj s6 higu dung sitc dién dong so c4p, thi cdp.

Nhin cong thitc (1.5) va (1.6) ta thdy: sic dién dong th& cAp va so cdp ¢
cung tdn s6, nhung trj s6 hiéu dung khéc nhau.

Néu chia E, cho E, ta cé:

k = Ei_w ' (1.9)
E; w
k duge goi 14 he s6 bign 4p.
Néu bd qua dién tr& day quan va tir thong tin ra ngodi khong khi, ¢6 thé
coi gan diing U, = E,, U, = E, ta c¢é:

U_E_w
Uy E; wy

=.k
nghia 12 ty s& dién 4p so cdp va thit c4p ding bing'ty s& vong day.
b6i v6i mdy ting dp c6: U, > Upswy>w

D6i voi mdy gidm dp ¢6: Uy < U5 wy < w,
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Nhu vay day quén so cdp va thif cdp khong. tryc ti€p lién hé v6i nhau vé
di¢n nhung nho c6 tir thong chinh, nang lugng da dwoce chuyén tir day quin so
cap sang th{ cép.

Néu bo qua t6n hao trong mdy bién dp, c6 thé coi gin diing, quan he gifa
cac lugng so cap va thit cdp nhu sau:

U212 B UIII

hoic

1.4. MO HINH TOAN CUA MAY BIEN AP

D4 thiét 12p mo hinh todn truéc hét xét qud trinh dién tir trong may bién 4p.
1.4.1. Qua trinh dién tir trong may bién ap

Tren hinh 1-5 tinh bay mdy bi€n 4p mot pha hai day quan trong dé day
quén so cdp ndi véi ngudn, day quan thit cap ndi véi tai cé téng trd Z,. Dign dp
u; sinh ra dong dién ij c6 chiéu nhu hinh 1-5. Theo quy tic van nit chai,
chiéu @ pha hgp véi chidu i}, chiéu e, e, phit hop v6i chiéu @ nghia 1a e va
i} trung chiéu. Chidu i,

. _ @
dugc  chon nguge véi I, | oo bl |
. . — | : I : T ! . "‘Hg—b

chiéu e, nghia 12 chiéu i, | S i‘-{-—-—.*—-"l

. v iea Up L[y Vet l4E, Z| |lU
khon hg r A 2

g phl% I_p véi chiéu \:\I‘ ! i'f.*""

@ theo qui tic trén. Dong [ =1

dién i; va iy sinh ra wr —
thong trong mAy. Hinkh 1-5. Miy b:en-ép mdt pha

Ngoai tir théng chinh @ chay trong 151 thép nhu da néi'_c’)‘ trén, trong may
bi€n dp cdn c6 tir théng tan. Tir thong tdn khong chay trong [6i thép ma chay
tan ra trong khong khi, cdc vat liéu cich dién vv...Tir thong tan khép mach qua
cdc vat ligu khong sét tir, ¢6 do dén tir kém, do d6 tir thong tan nhd hon rat
nhi€u so véi tir thong chinh. Tir thong tan chi méc vdng rieng ré véi mbi day

quan. Ti théng tin méc vong so cAp ky higu 14 v, do dong dién so cép iy gy
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ra. T théng tan moéc vong thit cdp wy,, do dong dién thi cdp i, gay ra. Tir
thong tin dwoc dac trung bing dién cam tan.

Dién cim tin day quan so cdpL la:

(L.11)

- Di¢n cdm tan day qudn thit cdp L, 1a:

Ly=—2 12)

)
1.4.2.Phuong trinh dién ap so cip
Chiing ta hdy xét mach dién so c4p, gém nguén dién 4p u,, siic dién dong

ey, di¢n tré day quan so cdp R,, dién cam tan sg cdp L;. Ap dung dinh luat
Kiéch6p 2 ta ¢6 phuong trinh dién 4p viét dudi dang trj s6 tic thei 1a:

Ry, +L1%=ul ey
hodc chuyén vé ta c6:

. u; =Ry, +L,9diT'-e, | (1.13)
Néu vi€t du6i dang s6 phic:
Téng tré phitc day quan so cdp la:
Zt =R, +joL, =R, + jX, o (1.14)
Trong d6 X, = toLl. 1a dién khéng tin day quén so céip.
Phuong trinh dién 4p so cdp vi€t dudi dang s6 phife 1a:
U1=R1i1+jX1i1-—E.1=Z_1i1—E1 (1.15)

1.4.3.Phuong trinh dién ap tha cip

Mach dién the cap gém sie di¢n dong e, dien & day quén thit cdp R,,

dién cam tan day quén the c4p L;, tdng tré tai Z,. Phuong trinh Ki&chép 2 viét
dudi dang tri s6 tuc the 1a:
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- d. L -
R,ip + Ly —dl—tz— +uy =—e, hodc chuyén v€ ta cé:

. di
Ug =—82—R212 —szd—tz‘ (116)

Néu viét dudi dang s8 phie, téng trd phitc day quin thit cdp la:

Z2 =R, + joL, =Ry +jX, : (1.17)

trong d6 X,= oL, 1 dién khing tan day quan thi cdp.

Phuong trinh dién dp thit cdp s€ 1a

['Jzz-—}-E.z-Rzig-jXZiz=—E2—22i2 (1.18)

Pién 4p thit cdp U, chinh 1a dién dp dat tai lén do do:

Uy, =Zi 1z (1.19)
1.4.4. Phuong trinh siic tir dong

Trong phuong trinh dign dp so cdp, Ul = il Z —E1 , dién ap roi il Z,

thudmg rit nhé vi the ¢6 thé 14y gén diing U =~ E;.

Vi dién 4p luéi dien dat vio mdy bi€n 4p U khong d6i, cho nén sic dién
dong E; khong d6i va tif thong chinh ®yq s& khong d6i. § ché do khong i,
tir thong chinh do sitc tir dong ciia day quan so cap igwg sinh ra, con & ch& do
c6 tai, tir thong chinh do sic tit dong ca 2 day quin so cdp va thif cap sinh ra.
Siic tir dong ldc d6 c6 tai 1a i, w-i;w, C6 d&u- trude i vi iy sinh ra tir thong
ngugc véi chiéu @ chinh di chon ( hinh 1-5).

Vi @,,,, khéng d8i, cho nén sic tir dong khong tdi bang suc tir dong lic
c6 tai, do d6 ta c6 phuong trinh siic tir dong dudi dang tic thoi nhur-sau:

Chia ca hai v€ cho w, ta c6:
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. . . Wooo, iz . 12 . -
lg=1l] —"1Ihn—=]y ~———=} ——=%= =1, —1
0=l —lp =k - g =l —y =i -
w2

hodc i =ig+is - (1.20)
Trong d6:
k=L heé s& bién 4p

W2
., s
i'y =%

27K

i‘z 1a dong dién thit cdp da qui déi v€ phia so cdp.

Phuong trinh sic tir d9ng dudi dang phite 1a:

I =Ip+T, (1.21)

Phuong trinh sitc tir dong cho ta thdy rd quan hé giita dong dién so cdp va
thr cdp. H¢ ba phuong trinh dién va tr (1.13, 1.16, 1.20, hoac 1.15, 1.18,
'1.21) 1a mo6 hinh todn cia mdy bién ap.

1.5. SO PO THAY THE MAY BIEN AP

Tir mo hinh toan:

U, =71 1,-E (122
Uy =-E,-Z21, | - (1.23)
I =Io+1, o (1.24)

Ta xay dung mo hinh mach, d6 1a so dé dién, goi 12 so d6 thay th€ , phan
anh ddy db qud trinh nang luong trong mdy bién 4p, thuan Igi cho viéc phan
tichaghién citu clia méy bién 4p.

Dé xay dung 50 46 thay thé, trude hét cn thyc hién mot s6 bién déi toan hoc.

1.51. Qui ddi cac dai lugng thi cip vé so cap
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Nhan phuong trinh (1.23) véi k, phuong trinh (1.23) s& 1a:

kU; =~KEy-kZ21 = B, K27, 2

Dat . E2=kE;=E, - (1.25)
U’ =kU, (1.26)

7 k275 R 12 . v L2

Z2=k*Z2 R =k™R; ; X}, =k?X, (1.27)

Phuong trinh (1.23) r& thanh

Uy =~E-Z2 T, (1.28)
Nhan phuong trinh (1.19) véi k

Uz =kU, =k7, I, =k2211k2—=2'11"2 | (1.29)

r,=-% (1.30)

Phuong trinh (1.28), (1.29) ia phuong trinh dién 4p the cap dd qui déi vé

so cdp. Trong dé Ez U‘z, i‘z, 2‘2, i'[ ldn lugt duge goi 1a sitc di¢n dong
thit cdp, dien 4p thit c4p, dong dien thi cdp, tdng tré day quan thi cap, téng
tré tai da qui doi vé so cap.

He¢ (1.25,26, 27, 30) 1a cdc cong thic qui d6i céc dai lugng thé cap vé so cap.

Ta bi€t rang, diéu kién qui déi 13 bao toan nang luong. Diéu kien dé da
‘duge dam bao trong qud trinh bién ddi tren. Thue vay, cdng sudlt trén cdc phan
tir trude vA saw khi qui d6i bing nhau.

2
Vidy:  E,I =kE, %:Ezlz ; RyI%=Kk%R, (—Ili =Ry1,?
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1.5.2. Thiét 1ap so d5 thay thé may bién ap

Bay gi¢ ta xét phuong trinh (1.22), vé phéi phurong trinh gém :Z,14 12 dign

4p roi trén téng tré day qudn Z, va (- E) chinh 12 di¢n 4p roi trén tong trd Z,,
déac trung cho tix thong chinh , va tdn hao sit tir. Vi tir thong chinh do dong

dién khong tdi I sinh ra do d6 ta c6 thé viet:

~Ej =(Ryp + X )Ig =Zn I (1.31)
Trong d6: Zi =Ry, +JXip 12 tdng trd tix héa dac trung cho mach nir;
R 12 dién & tir hod dac trung cho t8n hao sit tir.
2
APy =Ry %)
Xin 12 dién khéng tir hod déc trung cho tir théng chinh ®.

Thay gid tri — E| vio he 3 phuong trinh mdy bién 4p, cudi cling ta c6:

Uy =Zi1+Zn Iy (1.32)
Uy =Zu Iy~ Z2 T (1.33)
I =Ig+T, (1.34)

H¢ 3 phuong trinh (1.32,33,34) chinh 11 2 phuong trinh Kiéchdp 2 va t,
phuong trinh Kiéchdp 1 viét cho mach dién hinh 1.6a. Nhanh c6 Zy, duge got
la nhédnh tir hod.

Thong thudng téng tré nhanh 1l hoi rat 16n, dong dien Iy nhd, do d6 cé
thé bd nhdnh tir hod ta 6 sg d6 thay th& gan diing hinh 1.6b.

So d6 gidn ding duge sir dung nhiéu trong tinh todn cdc dac tinh cla may
bién dp. Trong so dé gin diing hinh 1.6b.

Ry=R;+R, ; Xp=Xp+ X,
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Hink 1-6. 3046 thay the may bién dp

L.6. CHE PO KHONG TAI CUA MAY BIEN AP

Ché do khong tai 1a che do ma

phia thit c&p hd mach, phia s cap dit vao
dién dp. '

¢
1.6.1.Phuong trinh va so dé thay thé cia may bién ap khéng tai.

Khi khong tai I, = 0 ta c6:

U =1yZ -E, hoac

U, =1o(Zi +Zm)=IgZo  (1.35)

O

e LT s 2 . , Hinh 1-7. 30 43 thay the mdy
Zo =7y +Zm, 1a18ng tré médy bien ap khong tai. bich &p khong i
S0 d6 thay thé clia m4y bign ap khong tai v& trén hinh 1-7

1.6.2.Céc dic diém & ch& dd khéng tai
a) Déong dién khong tdi
Tir phuong trinh trén, ta tinh duge dong dién khong tai nhu sau:
Uj U

IO:_Z_c::J 2 2
(Ri +Rep )" +(X +Xg)

Tdng tr& Z; thudng rat 16n vi the dong di¢n khong t4i nhé bing 2% +10%
dong dién dinh mic.

b) Cong sudt khong tdi
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G che do khfmg' tdi cong suat dua ra phia thitc4p bing khong, song may
vin tiéu thy cong suat Py, cong suat Py 86m cong sust t6n hao sit rir AP

trong 15i thép va céng suat t6n hao trén dién tr& day quan so c4p APgp . Vi
dong dién khéng tai nhéd cho nén ¢é thé bod qua cong suit ton hao trén dién tro

va coi gdn diing:
AP, ~ P, | (1.36a)
T6n hao sit tir APy duge tinh dya vao dac tinh cia thép nhu sau;

1.3
. f *
APy = p) g/50B2 (Eﬁj G (1.36b)

Tro_ng. dé: P1.0/50 12 cong suit tn hao trong 14 thép khi tdn s6 50Hz va tir
cam 1 T. D&i véi 14 thép k¥ thust dien 3413 day 0,35 mm, P} 050 = 0.6 W/kg.

B tlt cdm trong thép (T)

G kh6i lwgng thép (kg)

¢) Hé s6 cong sudt khéng tdi

!

Céng suat phan khdng khong tai Qg it 16n so véi cong sudt tic dung
khong tai Py. He s6 c0ng sudt hic khong tii thép. ' '

Re P =0,1+0,3
VR + X3 \R2+Q3

Tir nhitng dic diém tren khi sir dung khong nén dé may & tinh trang khong
tai hodc non taj .

COs (pg. =

1.6.3. Thi nghiém khéng tii ciia may bién ap

D€ xdc dinh he 56 bi¢n 4p k, i6n hao sit tir va céc thong s& clia mdy & che
- d6 khong ti, ta ti€n hanh thi nghi¢m khéng tai vé trén hinh 1-8.

Dit dién dp dinh mirc vao day quin so c4p, thi cdp h& mach, céc dung éu
do cho ta cdc s& litu sau: Ot ke chi cong sudt khong tai Py ~AP;. Ampe ké
cho ta dong dién khong tai Iy. Cic von k& cho gid tri U, U,
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Tir dé6 ta tinh duoc:

a) Hé¢ s6 bién dp k

_W E U
W, E; Uy
b) Dong dién khéng tdi phin Hinh 1-8. So 43 thi nghiem khong 1di MBA
tram .

0% = IIO 100% = 3% + 10% v0i I} 4., 12 dong dién dinh muc so cap.

tdm

c) Dién tro khong tdi -

-
Ig
RO = R] + th

Virding Ry, >> R| nén 14y gin ding
Rin * Rg |
d) Tong tré kkéng tdi

ZO — Uldm
Ip

Cting nhu trén,téng tré tir ho4 14y gdn ding la:
Zn=2Zy
¢) Dién khang khong tdi
Xo =\Z% - R}
Dién khang tir hod 14y gin ding 1a:
Xip = Xg
) H¢ 56 cong sudt khong tdi

cosQy = B _ 0,1+0.3
Uldm'IO

(1.37)

(1.38)

(1.39)

(1.40)

(1.41)

(1.42)

(1.43)
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1.7. CHE PO NGAN MACH CUA MAY BIEN AP

Ché€ d6 ngdn mach 12 ché do ma phia thi c4p bi n6i tit lai, so cdp vin dat
vao dién dp. Trong van hanh, do nhiéu nguyen nhan 1am mdy bién dp bi ngéin
mach nhu hai day ddn dién & phia thit c4p chap, vio nhau, roi xuéng dat hodc
n6i v6i nhau bang mot day t6ng tro rat nho. DAy 13 tinh trang sy c6,

1.7.1. Phuong trinh va so dé thay thé cGa may bién ap ngdn mach

So d6 thay the ciia mdy bién 4p ngin mach v& trén hinh 1-9. Vi tng trd
2 rdt nhd so véi Zy nén coi gdn diing cé thé bd nhanh tir hos. Dong dién so

cfp la dong dién ngan mach I,
Phvong trinh dién 4p l:
UI:I;.I(21+EQ)-_—»I;1ZI1 (1.44)
trong do:
Zn=(Ry +R)+j(X; +X)
. n n
= Rn +an =Znej‘pl'l O—’—:'.—(YYIL\__

R,=R; + R’z [a dién trd mach mdy l,_h
bién 4p

X, = X; + X, 12 dién khing ngin
mach may bién 4p

Zy=yR2+X21a téng trd ngin

“mach mdy bién 4p

Hinh 1-9. So d6 thay th€ cia
MBA ngén mach

Zn 12 tng tr& phitc ngin mach mdy bién 4p

1.7.2. Djc diém & ch& d6 ngin mach

Tu phuong trinh trén ta c6 dong dién ngén mach khi dién 4p so cép dinh
mc :

i = Yidm

0=t (1.45)
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Vi téng trd ngin mach rdt nhd cho nén dong dién ngdn mach thudng rat
16n béng 10 + 25 l4n dong dinh mitc, nguy hiém déi véi mdy bi€n 4p va anh
hudng dén cdc 1aj dung dién. Tir cac nhan xét trén, khi sir dung mdy bién 4p
cdn trdnh tinh trang ngin mach.

1.7.3. Thi nghiém ng&n mach may bién ap

D€ x4c dinh t8n hao trén dién tré diy quin va xdc dinh cdc thong s6 so
cdp va thit cdp, ta ti€n hanh thi nghiém ngén mach. So dé thi nghiém ngin
mach v& irén hinh 1.10,

Day quan thit c4p n6i ngin mach. Day.quan so cdp ndi véi nguén qua bo
di€u chinh dign ap. Nhe bo diéu chinh dien 4p ta c6 thé didy chinh dién 4p
dat vao day quan so cdp bing U, sao cho dong dién trong day quén bing dinh
mifc. U, goi 1a dién 4p ngén mach, thudng duge tinh theo phén trim cia dién
dp 50 cdp dinh me. '

Un%'-— U" 100% =3% + 10% (1.46)
Ugm

Liic ngin mach dien ép thit cip U, = 0 do d6 dien 4p ngan mach U, Ia
dién &p roi trén téng trd day quén. Vi dién dp ngdn mach nho, tir thong & sé&

O A _
Piéu
chinh '
dignap | Un v I o
W %
* .

- Hinh 1.10. So d6 thi nghi¢m ngén mach MBA
nho, cé thé bd qua t6n hao sét tir, Cong suat do duge trong thi nghiém ngén

[+—

mach P, chinh 14 t8n hao trong dién trd 2 day quan. Tir d6 ta tinh ra duge cde
thong s6 day quén trong so d6 thay thé. '
a) Téng tré ngdn mach
UI'I
Ilc!m

Z, = (1.47)

b) Dién tré ngdn mach

3 - GLAO TRINH MAY DIEN . ~



P

R, =

== (1.48)
I
1dm

c) Pién khdng ngdn mach

X, =\Z2 -R2 | (1.49)

Dé tinh thong s6 day quin cha mdy bién dp, thudng ding cdc cong thic
gin diing sau

R

Ry~R7y~—* (1.50)
X

XpaXp==t | (1.51)

Biét hée s6 bién 4dp, tinh duge thong s6 thit cp chua quy dbi

Xz:% , (1.53)

Hinh 1-11a 14 tam gidc dién 4p ngén
~ mach, hinh 1-11b 12 tam gi4c téng tr& ngin
mach. DPi¢n 4p ngin mach U, gém hai
thanh phdn: thanh phén trén dién tr& ngin

mach R, goi 1a dién ap ngin mach tdc @,

dung U,g; thanh phdn trén dién tr& ngin

mach X, goi 13 di¢én 4p ngin mach phan b)

khing U, x(hinh 8-11a).

Hinh I-11

d) Pién dp ngdn mach tdc dung phdn tram

Ujr% = R['Illﬂloo% = U, %cosg, ('1 54)
1dm

e) Dién dp ngdn mach phdn khdng phdn tram

Upx%= XSI“’“‘ 100% = U , %sing, - (1.55)
ldm .
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cosQ, =%. i sing, Xn

1.8. CHE PO CO TAI CUA MAY BIEN AP

Ché& do c6 tai 12 ch€ do trong d6 ddy quéin so cip ndi vio ngudn dién 4p
dinh mic, day quén thit cdp néi véi tai. D€ ddnh gid mic do tai, ngudi ta dira
ra hé s@ tai k;

b
t S et BT ——
Iam  Tigm
k, =1 tai dinh miéc ; k, <1 non tai; k; > 1 qué tai.

3 ché do tai, phuong trinh dién 4p va dong dién d3 xét O bai 1.4 (cong
thiic 1.13, 1.16, 1.20 hoac 1.15, 1.18, 1.21), so 46 thay th&€ d3 xét & bai 1.5
(hinh 1.6a,b). Cic thong s8 cia so 46 thay th€ duge xdc dinh bdng cic thi
nghiém khong tdi va ngdn mach (bai 1.6, 1.7).

Du6i day ta dya vao he phuong trinh vi so d6 thay thé dé nghién ciu mot
s6 dic tinh 1am vieéc lic cé tai.

1.8.1_. P& bién thién dign ap thy cgp théo tai. Pudng dic tinh ngoai
a) D¢ bién thién dién dp thit cdp. |
M4y bi€n 4p c6 ti, sy thay déi tii gay nén sir thay ddi dién éi) thi cip U,.
Khi dién dp s¢ cdp dinh mirc, 46 bi€n thién dién dp th cdp AU, la:
AU, = Uyg- Uy (1.56)
D9 bién thién dién 4p thi cdp phéan tram tinh nhu sau :

AU2%=MIOO% ' . C o (1.57)
2dm
Nhan tt va miu véi hé s6 bién dp k=2l tacé:
Wz
AU, % =M100%;M10@% (1.58)
Zdm Utdm
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Do thi véctd ciia mdy bién dp 1ing véi so d6 thay thé gin ding vé tren
hinh 1-12. '

D¢ tinh AU, ta chigu U, len U - Theo d6 thj th&y ring géc léch pha giita
U, vau’ » khong 16n, ¢6 thé coi gin diing.

Uldm = 0B = 0OC
Uigm — U‘z ~ AC="ABcos( ¢, - p,)

= Ilchos((pn - Q)

=11Zycosq cosg, + LZ, sing sing,

(1.59a)

Hinh 1-12

®q 12 géc cia téng trd ngén mach

¢y 12 g6c léch pha giita dien ap Uz va dong dién Iz, chinh 1a g6c clia t6ng
trd tai:

= arct X
™ g R,

Vay AU, % = IL,Z costh+IIZ sin@,, sinq, 100% =
Uidm

—k, [Immzh cosQ; + Ildmzn_ Sin @y Sin ¢, }IOO% =

Uldm
=k (U % cos@y +Upy%sing,) _ (1.59b)
I, “
trong dé: k,=——
Iidm

Tri s6 AU, ¢6 thé cyc dai, duong, am, hodc bing khong phu thudc vao
tinh chat cda tai.

Trén hinh 1-13a v& AU,% tuong g v6i cdc tai thudn r, thudn L va thudn C.

b) Puong ddc tinh ngoai
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Dudng dic tinh ngodi cia mdy bién 4p biéu dién quan he U, = f(I,), khi
U} = Uy, va cosg, = const( hinh 1-13b).

Dién 4p thit cép U, Ia:

Dua vao cong thiic (1.62) ta vé dudng dic tinh ngoai.

Tir d6 thi ta thay, khi tai dung, I, tﬁné thi U, tﬁﬁg. Khi tai cam hoac tré,
I, tang thi U, gidm ( téi cim dién 4p U, gidm nhiéu hon).

- Di¢n dp 1a mot théng s6 ¢6 ¥ nghia rat quan trong, trong van hanh khéng
dugc bi€n thién qud pham vi cho phép.

Pé diéu chinh U, dat duge gid tri mong mudn, ta thay déi s6 vong day

trong khodng +5% ( thudng thay ddi s6 vong day cudn cao dp & d6 dong dien
nho viéc thay déi s6 vong day thuc hien dé hon). Vi th€ cic day quan mdy
bi€n dp c6 ch€ tao cdc ddu phan 4p.

‘L AU %

=~ ¥

0,5 1,0
b)

Hinh 1-13. Djc tinh ngoai MBA
1.8.2. Tén hao va higu suat may bién 4p
Khi mdy bi€n dp Idm viée c6 cic t6n hao sau :
Tén hao trén dién trd day qudn so cdp va thi cdp goi Ia tdn hao déng APy.
Tén hao déng phy thuoe vio dong dien tai:
APy =1 R+ TR, = 1% (R, +R )

=R, = K4 % R, (1.63)
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APy =k*P,

trong d6 P, 12 cong sudt do dugc trong thi nghiém ngin mach.

(1.64)

Tén hao sit tir AP, trong 161 thép, do ddng dién xody va tir tré gay ra. Tén hao
sét tir khong phu thudc tai ma phy thudc vao tir théng chinh, nghia la phu thude vao

dién dp. T8n hao sit tir bing cong suit do dugc khi thi nghiém khong tai.

Dudng dac tinh hiéu suft v trén
hinh 1-14, C6 nhén xét ring trong
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AP, = P, (1.65)
Hiéu sudt mdy bién 4p 1
P Py = k1SamCosey _ - (1.66)
Py P, +APy + APy k(Symcos@, + 79 + ki P,
Trong d6 P, 12 cong sudt tdc dyng & ddu ra ( tai tiéu thy)
P; = Syco80, = k,Sq,cos¢,
k, =_I_2=S_2
Iam  Sdm
Néu cos@, khong d8i, higu sudt cyc dai khi
l ' 1o Cosg,=1]]
Sau khi tinh, ta cé hiéu suft cyc = Ak
dai khi tén hao déng bing t6n hao 0.98 é/ﬁ Cos,=0.8 1
sat ti: k%P, =Py . He s6 ti (ag véi ggg |4
- hiéu sudt cyc dai 1a: /
: 0,94
k= R (1.67)
P, 0892
D6i v4i may bién 4dp cong sudt 09 _ K,
trung binh va I6n, hidu suit cuc dai 0 02 04)\06 08 10 12
khi hé s6 tai k= 0,5+0,7. o
Py

Hinh 1-14. Dutng dic tinh hiéu suat



pham vi 0,4 < k, < 1,2 hiéu suft thay déi khong ding k&.

1.9. MAY BIEN AP BA PHA

Pé bién déi dién 4p cla hé théng dong dién ba pha, ta ¢é thé ding 3 may
bién 4p mot pha ( hinh 1-15a) hoac diing mdy bién dp ba pha ( hinh 1-15b).
V& c4u tao, 18i thép clia mdy bién 4p ba pha gém 3 try nhu hinh 1-16. Day
quén so cfp k¥ hiéu bing cdc chit in hoa: Pha A k¥ hi¢u AX, pha B ky hiéu
BY, pha C Ia CZ. Day quén thit cp ky hiéu béing chit thuong: pha a Ia ax, pha
b 1a by, pha ¢ I cz. Day quén 50 c4p va thi cdp c6 thé néi hai hinh sao hoic
hinh tam gidc. N&u so cdp n6i hinh tam gidc, thit cép néi hinh sao c6 day

trung tinh ta ky kiéu la Y/Y\.

A 8 - ol A B c
T T 2 %] 7]
X
- L yj L J- ’,: —
./: 1:. .,: -: ": 1:. x Y Z
Wy :_ w214 W1::_ wol 2 W1::_ Wz',: < y
x o ly]z L}
a b : c a b ¢

a) .
Hinh I-15. MBA ba pha

Goi s6 vong ddy pha mét pha so cép la

w/. s& vong day mot pha thit cdp 12 w,, ty 56 X 1 |-|
dién 4p pha gilta so cdp va th cdp s€ la:
U
ht 4§ (1.68)
I 11— 1111 ]

Up W

Ty s6 dién 4p day khong nhiing chi phy
thuoc vao ty s6 vong diy ma con phu thudce

A

viio cdch néi hinh sao hay tam gidc. Hinh 1-16. L5 thép MBA ba pha

Khi 06i A/Y ( hinh 1-17¢), so c4p n6i t.am gidc Uy, = Upl cdn thit cap nbi
hinh sao Uy, = \/§Upz . Vay ty s6 dién dp day la:

[ ]
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Ugr _ Uy dl

Up J§Up2 V3w,

(1.69)

Khi n6i A/A ( hinh 1-17b), so cdp Uy = Up vathicip Uy, =U p2 €ho nén:

Uar _Ypi _w (1.70)
Usz Up w

Khi n6i Y/Y ( hinh 1-17a)

T "EUIJI _ W
Ugz VU, wy

Khi n6i Y/A (hinh 1-18a), so clip Ugy =V3U,,; va thi cip Ugz = U, cho

nén;

HQL;EULIZ\EEL (1.71)

U Up w2

0 trén méi cha ¥ 16i ty s6 dien 4p day, trong thuc t€ khi ¢6 nhiéu mdy
bién 4p lam viec song song v6i nhau, ta phai chi ¥ dén 86c léch pha giira dien
4p day so cfp va dien 4p day thit cdp. Vi thé khi ky hieu t6 dau day cha mdy
bi€n 4p, ngoai ky hiéu cdch ddu cic day quén ( hinh sao hoic hinh tam giac),
con ghi thém chif s6 chi goc lech pha giita dién ap day so cdp va thd cdp. Vi
du Y/Y - 12 ( hinh 1-17a) goc léch pha gita dién p day sa ¢dp va thi cap 1a

12 x 30° = 360°. Y/A - 11 ( hinh 1.18b) thi goc lech pha 1a 11 x 30° = 330°,

A B ¢C A B C A B ¢
XL Yl z X 7Y |z z
a b c a b [ +]
X ¥ z X y z
a) c)

Hinh 1.17. Sa 46 ddu day may bich dp
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Khi v& dé thi vécto dé x4c dinh goc lech pha, cdn chi ¢ pha cia dién dp
pha cdc day quan trén ciing mot tru. Phy thudc vao chiéu quan day, va ky hieu
dau day, ching ¢6 thé tring pha nhau ( hinh 1-19a) hodc nguge pha nhau (
hinh 1-19b). Cin ct vio c4ch dau day ( sao hoic tam gidc), vé dién dp day so
cdp Uy g va thit cdp U, . Tir dé x4c dinh géc léch pha giifa dien dp day so cdp
Uap va thit cdp U,p. Trén hinh 1-18 gc’:é léch pha 1a 3300, t6 ddu day kA
330°

So0 = 1L vay mdy (hinh 1-18) ky higu 13 Y/A -11.
0

A ay

i

:
T
Jxllx

\
\

a) b)

Hinh 1-19

Hinh 1-18

b61 v6i mdy bién 4p ba pha d6i xung khi nghién cttu chi cdn viet phuong

trinh s d6 thay thé, dé thi vécto cho mot pha & trén. Vi thé khi tinh céc thong

s6 thay the cho so d6 thay the cdn tinh thong s6 pha ( dong dién pha, dién 4p
pha, t8ng tr& pha, cong sudt mot pha vv....).

Vi duy: Tinh dién tr& R, trong so dé thay thé:
|

Ry =R +R’ =—F
It

Trong d6: P, 12 t6n hao ngdn mach mot pha. Py 1a t6n hao ngén mach ba pha.
Pﬂ

P, =in
S

Ilp = Ildm (I’léll néi Y)
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hoac 1, = Ii%“ (n€u ndi tam giac).

1.10. SU LAM VIEC SONG SONG CUA MAY BIEN AP

Trong hé théng dién, trong cdc ludi dign, cdc mdy bién dp thudng lam
viéc song song vdi nhau. Nhoy Iam viéc song song, cong sudt ludi dién 16n rét
nhidu so v6i cong suit méi may, cho phép nang cao hiéu qua kinh t€ cia he
théng va an toan cung cip dién khi mot may héng hdc hodc phai sira chira.

Diéu kién dé cho cic mdy lam viéc song song la : DPién dp dinh mic 50
céip, thi cdp phai bing nhau, ciing t& néi day va dién 4p ngén mach phai bing
nhau.

1.10.1. Dién ap dinh mifc sd cap va thir cap cla cdc may phai
bing nhau tudng tng

Uy =Upy
Uz = Usn
Nghia 1 ty s& bién 4p cia cdc mdy phai béng nhau:
kp=ky
Trong d6 ki 1a he 56 bién 4p mdy I ; kyy 12 hé s6 bién dp mdy II.

Trong thue t&, cho phép hé s6 bién 4p k clia cic mdy khic nhau khéng Quz’t
0.5 %. '

1.10.2, Cac may phai c6 cung té ndi day

Vi du khong cho phép hai may ¢ t6 néi day Y/A -11 va Y/Y — 12 lam vigc
song song v6i nhau vi dién 4p thit cap cua 2 miy nay khong tring pha nhau.

Diéu kién 1 va 2 dam bao cho khéng c6 dong dién can bang Ién chay quin
trong cic may do sy chénh léch dién dp thif cdp ciia ching.

1.10.3. Dién ap ngin mach cla cac may phai bing nhau
Unl% = UnII% =...

Trong d6 U, ;% dién 4p ngén mach phdn trdm cta mdy I
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Ua1% dién dp ngin mach phdn trim ciia mdy II

Cin dam bao diéu kién nly, dé tai phan bs tren cdc méy ty 1¢ vdi cong
suit dinh mic cha chung

Néu khong dam bao diéu kién thit 3, vi du Un% < Uyp% thi khi méy I
nhan tai dinh mitc, mdy II con non tai. That vay, & trudng hop nay, dong dién

mdy I dat dich mifc Ipy,, dién dp roi trong méy I 1a ljgmZyp » dong dién mdy II

1a Iyy dién dp roi trong méy II 12 Ii1 Zyy- V1 hai méy lam viec song song, dién
ap roi trong hai mdy phdi bing nhau ta cé:

Liam Zn1 = I; Zyyg (1.72)

Zyy» Zyy 12 t6ng tré ngén mach mdy LIL Vi ring U % < U.n% do d6:

Ham Zni < Itam Zalr (1.73)
So sdnh (1.72) v6i (1.73) ta ¢6: T 44
A o~
It Zon < Inigin Zant B o—
hoic 1a: ' Co—e +
I < Illdm- May | May Il
Dong dién mdy II do nhé hon dinh
mifc, vdy méy II dang non ti, trong khi = o—é -
mdy I di dinh mifc. Néu mdy IT tai dinh o
muc, thi mdy [ s&€ qud téi. Trong thuc té€, o— .

cho phép di¢n dp ngdn mach cia cic mdy Ngudn dién
sai khdac nhau 10%.

Hinh 1-20 v& hai mziy bién 4p ba pha May phat dién
lam viéc song song. '

Hinh 1-20. MBA lam viéc song song
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BANG TOM TAT CHUONG 1

Dai lugng

Biéu thuc

Cong sudlt dinh mizc méiy bién 4p mt pha San,

Sam=Uidmliem=V2gm2am

Sdm=ﬁUldmIldm =J§U2dm B2dm

Cong suflt dinh mic méiy bién 4p 3 pha S4
Sitc dign dong day quin soclpEy

El = 4, 44fw1¢mu

Sic dién dong day quiin thit cép E;

Eé = 4'44fw2d)max

He 6 bién ap k

W
k=—L
W2

Phuong trinh dién 4p so cép

U, =Rji; +jX;i|- E

Phuong trinh dién 4p thif c4p

Uz =-Rai; - iXhis- E;

Phuong trinh sike tir dong

il =i0+i2

So d6 thay the
. a) Chinh x4¢

b} Gan ding

i1 R'l X1 Rlz X’z i’z Rn Xn

Thong s6 nhdnh tir hod

P
Ry =Ry = 2 .Zm =z =

4 I,

X = Xo =yz5 —Rj

Qui déi dai fugng thit clip v& so cfp

I, =[?;U2 =¥UyE; =kE,

Ry =k’Ry: X, =k*X,y; R =k°R;; X, =KX,

Pién tr¥ ngén mach R,

R, =R; +R; =t
n= ]+R2=2R|—2

It pdm
bién khéng ngin mach X, X, X, +X5 =2X, = \}
U, %U f_‘
Zn lpdm X2

Téng tré ngdn mach Z,,

Il]:ldm

B bi€n thién dien 4p thii cdp AU,

AU, =k (U, %ocosp, + U x%sing, )

Tén hao déng AP, APy =k?P,
Tén hao sit tit AP ' of £
AFy =Py =Py g/50B (5] G
Higu suflt n= B _ Ky S m COSP,
By Kk, SgmcosQ, + Py + k2P,
He 56 tii k; L _
. Dam  Tiam




CAU HOI ON TAP

. Cdu tao va nguyén ly lam viéc cia may bién 4p.

2. M6 hinh todn ctia mdy bién 4p.

3. Qui déi va so d6 thay the mdy bién 4p.

4. Thi nghiém khong tai va thi nghi¢m ngin mach.

3. Céch x4c dinh théng s6 mady bi€n dp bing s6 lieu thi nghiém.

6. Do bién thien dién dp thi cap va dudng dac tinh ngoar cia m4y bién ap.

7. Tén hao va hiey suat cia mdy bién 4p.

MOT SO BAI GIAI MAU VAN DUNG KIEN THUC pA HOC

Bai s6 1.1

Mot cuon-day Isi thép diy quén c6 w = 294 vong c§ dién tr¢ ban than R =
0.5Q. Lsi thép ¢6 chiéu daj trung binh Ly = 0,4 m va tjs dién S = 32,26 cm>.
L&i duge ché tao bing 14 thép ky thuat dien 3413 day 0,35 mm (Bang 1). He
6 dién kin 15i thép 0,93, xuit 18n 'h'ao riéng Py os50 = 0,6 Wikg, trong luong
riéng 7650 kg/m3. Tong khe hé khéng khi toan mach tr I, =0,2 mm.

Cudn day dwoc dit vao nguon U=220V, f= 50Hz.

Bdng I: Dudng cong tir hod chii yéu B=f(H) cfia thép 3413

-+

-
=

B 0 | 001 70027 003 [ 004 T 005 T 006 [ 0.07 ] 6,08 [ 0,09
(T) H, A/m
07 | 103 T 105 7 108 T 110 1254 115 T175T 119 [ 122 T 124
08 | 126 | 129 | 132 | 134 136 ) 139 | 142 | 145 | 147 | 150
09 1 152 [ 155 | 158 | 161 | 164 167 1 170 | 173 | 176 | 179
LO T 18 [ 185 | 188 | 1915 |os 199 1 203 | 207 | 210 { 213
LI+ 216 219 | 222 | 225 | oag 231 | 234 | 237 | 240 | 243
121 246 | 249 | 252 | 255 | 255 261 | 264 [ 267 | 270 | 273
130276 | 279 | 284 | 287 291 1 295 | 299 ¢ 304 | 310 | 313
14 13185 | 324 | 320 | 336 342 13485 | 355 | 363 | 371 | 380
L5139 | 400 | 412 | 425 | 133 ASL | 464 | 478 | 492 | 506
L6 [ 520 | 536 | 550 | 580 | 506 610 1 640 | 670 | 700 | 740
L71 793 | 820 | 880 | 930 { 999 1060 | 1130 | 1210 | 1300 | 1400
L8 [ 1500 | 1610 | 1760 | 1920 | 2100 2320 | 2580 | 2820 ( 3110 | 3449

3800




Tinh:
a) Tén hao sit tir trong 15i thép.
b) Dong dién trong cudn day.
¢) Cong sudt tic dung va phan khang cudn day tiéu thy .
d) H¢ s6 cong sudt cudn day.
e¢) Cong suit va dong dién thay ddi th€ nao néu tdn s6 f = 60 Hz.
Bai gidi: | |
Ne&u bo qua di¢n 4p roi trén di¢n trd R va dién khang tan, coi gdn diing
U= E =4,44fwd ., =220V.

220

— 2 -0,335.102Wb (1)
4,44.50.296

Tir thong cye dai D, =
Tiét dién hitu ich 15i thép
S, =0,93. S = 0,93.32,26 = 30cm’

Tir cdm cyc dai trong 151 thép

Dax _ 0,355.107

B =
™S, 30107

=1.11T - (2)

Thé tich I8i thép : V= Sl = 30.10%.0,4 = 12.107*
Trong lugng 16i thép: G,=7650 .12.10%=9,18 kg

T6n hao sét tir trong 16 thép

, (£33 (503
APy =Py o/50B2, (5} G, =0,6.1,11 [E) 9,18=68W
b) Dong dién I trong cudn day c6 thé pl{an thanh 2 thanh phén: thanh phéin
tic dung I,4 tring pha v6i di¢n dp U va thanh phdn phan khang Ik ( con goi la
thanh phdn tir hod) chdm pha so v6i dién 4p g6c n/2 ( h.6-1). Bd qua phén t6n
hao cong sudt trén dién trd R (nhd so v6i tén hao sit tir Py) ta c6 P = AP,
P_AR, _68

Itd="—— _“—'_=0,031A
U U 220



Giai mach tir d€ tinh dong dién tir hod Loy Tit By, =1,1 IT,tra duding tir hod
thép 3413 (phu luc 1) duoc cudng do tir truong Hyp =219 A/m.

Tir cam cuc dai trong khe ha khéng khi

-2
B, ~ Jmax _ 3.55.10 _LOT

S 3226107

Cudng do tir trudng trong khe hés khong khi

Hym =—2km_ _g 96 105 A
4m.10~7 m

Ap dung dinh lu4t dong dién toin phin

Hiplyp + Hyply = kamw

T 46 nit ra:
1. _Huply +Hyolp  219.0,44+826.10°.0,2.10°2
~pkm w ' 296
I km
Lim =0.85A . I=ED - 0g6A
pkm \/E

Dong dién I trong cuon day

I=R+ 13 =0,032 10,67 ~ 0,64

So sdnh I va ka c6 nhan xét rang cé thé coi gdn ding dong dién trong
cudn day 18i thép 1a dong dién tir hod.

Cong sudt cudn day tieu thu
P = APy + APy, = 0,5.0,62 + 6,8 = 6,98 W
Trong d6 APs=RI’=0,5.0.6% = 0,18 W 12 t6n hao trén dién trés cuén day.
Cong suﬁt phan khéng cugn day tieu thu:
Q =sing = Uka =220.0,6=132 VAr
c) H¢ 56 cong sudt cuon day
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d) T (1) va (2) rit ra khi f = 60 Hz th Ppnax gidm, By, giam, APy giam
do d6 14, Ik giam nghia 13 cong sudt va dong dién giam so véi lic f= 50Hz
Bai 8 1.2

Hay xdc dinh cic thong s trong so db thay the cuén day & bai 1.1. Vé so
d6 thay the va dé thi vécto.

Bai gidi:

Déi v6i dong dien mot chidu (dong dién khong déi) & ché do xac lap cuon

day c6 so d6 thay the 13 dién r& R, dic trung cho t6n hao déng trong cuon

day. Khi dat di¢n 4p xoay chiéu, ngoai tén hao dong con c6 16n hao sét tir
trong 51 thép va cong suit phdn khéng tao tir trudng cho cudn day.
Tong trd cuon day Z = EIJ— = %ZBQ =366,7Q

Bién tr cuon day Isi thép d6i vai dong dien xoay chiéu:
R=L _APa+ARy 018 68

22420 1930
P 062 06 062
Trong d6 R =2'~I?8=0,SQ 1a di¢n tré dac trung cho t6n hao déng trong
_ 0,6 .
day qudn; Ry =i87=18,89ﬂ 12 dién tr& dgc trung cho tén hao sdt tir trong
0.6 . :

16i thép.
Dién khang X cfia cuén day 16i thép

X=vZ2-R? = 366,77 _19.39 366,20

X con dugc goi 1a dien khéng tir hod X

Mach dién fhay th€ va d6 th cuon day 15i thép V& trén hinh 1-21a,b.
R Ry

a)

Hinh 1 =21
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Bai s6 1.3

M4y bi€n d4p mot pha mach tir 18] thép 6 kich thudc va vat liéu nhu trong
bai 1.2. Cuén cao dp c¢6 Wea = 296 vdng, dién 4p dinh mitc cudn cao 4p
Uc,=220V, di¢n dp dinh muic cuon ha dp Uy =1 10V.

a) Tinh s6 vong day cuén ha ap. E

b) Tinh dong dién khong tai khi dar dién dp dinh mitc vao cudn cao 4p,
cudn ha dp hé mach. ' '

. ¢} Tinh dong di¢n khong tai khi dat dien dp dinh mitc vao phia ha ap
Uhadm, cuén cao dp hd mach.

d) Tinh cong sust biéu kién lic khong tai trong 2 trudng hop irén.

Bai gidi _
S6 vdng day cuén ha 4p
Uta 110
Wha = Wey —==296-—— =148 vdn
ha ca U, 220 g

~b) Khi dit dién 4p dinh mitc vao cudn cao dp, cuén ha dp hé mach, tinh
trang dién tir cia mdy bién 4p gidng nhu d3 gidi & cuon day 15i thép bai 1.2.
Ta cé thé 14y céc két qua d6. Nhu di tinh & bai 1.2, {ir. thong
o - 220 |
™ 4,44.50.296

0,6A.

0,335.10Wb va dong dien khong tai ciia méy 1 Iy, =

¢) Khi déng dién 4p dinh mic vao phia ba 4p, day cuén phia cao dp hé
mach. Tl thong trong 15i thép sé 1a:

110 -2
=———=0,355.10"“Wb
M 4,44.50.148 |
Tir thong trong ca hai trudng hop b,e bléing nhau, tén hao sit tir 58 khong
ddi va bing AP, =6,8 W va sitc tiy dong cla hai trudng hop phii bing nhau, do
dé ta cé:

Iocawca =Iohawha

Vea 20,629 _1 04
Waa 148

Icuh::l =Ioca
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Cong sudt biéu ki¢n khong tai

Trueng hop déng dién vao diy quin cao dp

Sp =IpcalUcy =0.6. 220 =132 VA

Truémg hgp déng dién vao phia ha dp

So =lonaUha =12 - 119 =132 VA

Céng sudt biéu kién khong tai trong hai trudng hop bing nhau.
Baisé 1.4

Théng s6 ciia m4dy bi€n dp mot pha: Sqp =25 kVA; U 4,,=380 V:Uzgm
=127 V, dién 4p ngin mach phén trim u,% =4 %

Tinh ddong dién dinh mic.

Tinh dong dien_ ngin mach khi dat dién dp dinh mifc vi 70% dinh mic vio
cuon cao 4p, cudn ha 4p ngén mach.

Tinh dong dién ngén mach khi dat di¢n 4p dinh mic vao cu¢n ha dp, cudén
cao 4p ngin mach.

Bai gidi
Dong dién dinh mifc trong hai day quén
3 _
Lidm = Sam 23107 _ 5 794
Uldm 380
3 .
Lydr = Sam__ 25107 _ 196 854
Uzdm

Khi dat dien dp dinh muic 380 V vao cudn cao 4p, cudn ha 4p ngin mach.

Goi Uy, 12 dién 4p ngdn mach khi thi nghiém v6i dong dién dinh mic.
Dong dién ngén mach & cuén so cép khi dat dién 4p dinh mitc vao cudn so cip la:

Ulidm = Iy dm — lidm
_Uln Yin_ uy
Ujdm

trong dé u, = IEJ“‘ la dién 4p ngin mach tuong déi.

-

1dm
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Dong dién nga‘in mach trong cun thit cap

Ly =201 = ¥1 Tdm _ Dam
n Wz n W2 un ul‘l

Téng quit ta cé:

II‘I - Idm
un

(1)

Thay s6 vao ta cé:
Khi dat dién dp dinh mikc

Ligm _ 65,79
Ljp = =—7 -~ 1644,75A
In u, 0,04

Lygm 196,85
Ipp =50 = ——=

=4927A
ug 0,04

Khi dit dien ip 70% dinh miic
70
I =1644,75. — =1151,32A
In 100
70
Iy =4927.—— = 3448 9A
2n _ 100

Khi dat dien 4p dinh mic 127 V vao cudn ha ép, cuon cao 4p ngén mach.
Ap dung cong thitc téng quat (1) ta duge két qua nhu trén nghia la dong
dién ngin mach trong méi day quén vin khong déi dil ngén mach & phia nao.

Tir céng thic (1): I, :.I—dﬁ cho thdy rang, mdy bién 4p ¢6 u, nhd, dong
Uy

dién ngdn mach I6n. Véi u, = 0,04 ddong dién ng&n mach 16n hon dong dien
dinh mic 25 J4n.

Bai sé 1.5

May bi¢n dp mot pha Sy, =2500 VA; Uy gy, =220 V; Uyy =127 V. Thi
nghiém khong tai: U, =220 V; Tio =1,4 A; Py =30 W. Thi nghi¢m ngin
mach: Iy, =1,4=11,35 A; U =88V, P, =80 W.

a) Tinh céc théng 56 50 d6 thay thé.
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b) Khi tai R, L ¢6 cos ¢; = 0,8. Xdc dinh hiéu sust va dién 4p thit cap khi
hé 56 tai k; =1; 0,5.
Bai gidi:
Dién trd nhanh tir hod
Po 30

Ry=20_-2 _ 1530
"R, 142

Bién khdng nh4nh tir hod

K =22 -R2, = 1572 —15.32 =156.250
bién tré ngdn mach

Ry =R, +Ry=n-_80 5600

Iy (11,35)
Téng trd ngin mach

U, 88

Z, = =2
I, 11,35

n

=0,775Q

bién khang ngin mach

Xy =yZ2 ~R2 =/0,775% —0,6212 =0,460)

COi R1‘~‘" R'z; Xlz X’z

He 56 bi€n ép k = L » Uldm _ 220

=173
wy Uy 127

Thong s6 day quén thit cdp chua qui déi
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Ry=—2="""20,1Q
Kk 1,73?

Xy =22 ’232 =0,077Q
¥ 1,713

b) Hiéu suit may bién 4p khi dinh mié

"= S dmcosQ, _ 2500.0,8
Semcosgy + Py + P, 2500.0,8+30 + 80

=0,948

Khi he s6 tai k, = 0,5

K Sgm cos @, _ 2500.0,8

" k(S c0s@, + Py + k2P, 0,5.2500.0,8+ 30+ 0,52.80

U, % =2 100% = 4%
220

Do bién thién dién p thi cdp phén trim
AU,% =k (U p% cosqy +U x% sing,)
Trong dé '

Upr% = U, % cosg, =4% .0,8 = 3,2%
Unx% = U, % sing, = 4% 0,6 = 2,4%

Py __ 80
Upl,  88.11,35

sing, =\]I—cos2{pn =06

Thay 58

COSQ, =

»

Khi k, = 1; cosg, =0,8 , sing, = 0,6
AUy% = 1(3,2%. 0,8 + 2,4% . 0,6) = 4%
AUy =4%U54., =i-127= 51V

100
U; =Uygm - AU, = 127 - 51 = 121,9V
Khi k; =0,5; cosp, =0,8
AU3% =0,5(3,2%.0,8+2,4% . 0,6) = 2%

=0,952
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2
AU, =2%1J =—-127=2,55V
2 oL 2dm 100
Uy =Usinm —-AU, =127-2,55 =124,45V

BAI TAP HOC SINH TU LAM
Bai s6 1.6
Mot may bi€n 4p mot pha Sy, = 150KV A; U4 =2400V; Usgm = 240 V;
R =0.20; X; = 0,45Q; R, =2m(2; X, = 4,5mq.
1. Tinh Rl‘l’ Xn‘IIEIm‘ Ide

2. Tinh P,» P, bi€t rang khi cos ¢, = 0.8, h¢ s6 tai K, = 1, hiéu suit n
0,982,

bép s6: R, = 0,4Q; X,;= 0,9Q; I, 4, =62,5A
Lygm = 625 A, P, = 1562,5W; P, = 637W-

Bai s5 1.7
Mot mdy bi€n dp mot pha ¢6 Ry = 200Q; Ry = 2Q dién cdm tén L, =
50mH; L, = 0,5mH; ~W—1=10
W,

So cdp mdy bién 4p ndi v6i mdy phdt, c6 tdn s6 f= 5000Hz, dién trd trong
Ry, = 1600€2; sttc dién dong E = 100V. Thit cdp n6i vai tdi c6 R, = 16Q.

‘Xdc dinh cong sudt tai tiéu thu.
Xdc dinh dién 4p trén tai
Pip s6: Py, = 0,7W; U, = 3,348V
Bai s6 1.8
Mot méy bién 4p ba pha 11000/415V
Biét dién dp mdi vdng day 4V
Tinh s¢ vong so cdp va thit ¢&p trong cdc trudng hop
a) N&i Y/Y
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b) N&i A/Y
Dép 56 a) W, = 1588; W, = 60
b) W, =2750; W, = 60
Bai s5 1.9

Méy bién ép ba pha Sdm = 160 kVA, Uldm = lSk.V;Ude = 4OOV‘ PO =
460W; P, = 2350W; U, % = 4% Y/Y-12. Cho biét R~ R’, ; X;~ X',

Tinh I 14 Ry Xo Ry Ry X5 X

Tinh 7 khi k; = 0,75; cos 9, =0,8

Tinh AU;%, U, khi k; =1, cosgp, = 0,8 (¢, > 0)

Didp $6: I14m = 6,16 A; Iygp, = 230,95 A; R, = 20,640

Z, = 56,24Q; X = 52,31Q; R| =10,32Q%; X, = 26,15Q

Ry = 7,34 mQ; X, = 18,6mQ; n = 0,98; AUs% = 3,4 %

U, = 386,4V
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Chuong. 2
MAY DIEN KHONG PONG BO

2.1. KHAI NIEM CHUNG
M4y dién khong déng bo 12 loai mdy dién xoay chiéu, 1am viéc theo
nguyén 1y cam ing dién tlr, cé t6c 40 quay cla roto n (t6c do clla mdy) khic
vdi t6c do quay cta tr trudmg ny .

M4y dién khong déng bo c6 hai day quén stato (so cip) néi voi luéi dién
tin s6 khong déi f, day quén roto (thi cip) duge néi tat lai hodc khép kin qua
dién tr&. Dong dién trong ddy quén roto dirge sinh ra nhd sic dién déng cam
ting c6 tdn s6 f; phy thudc vao téc d6 roto nghia 1a phu thudc vao tai & trén
truc clia may. Ciing nhu cdc mdy dién quay khidc, may dién khong dong bo cé
tinh thuin nghich, nghia 12 ¢6 thé 1am viéc & ché d6 dong co dién, cling nhu
ch& do mdy phat dién.

Miy phat dién khong déng b6 c¢6 dac tinh 1am viéc khong t6t 1am so véi
mdy phét dién déng bo, nén it duge diing. '

Pong co dién khong déng bo so vdi cdc loai dong cd khac b cdu tao va van
hanh khong phiic tap, gid thanh ré, 1am viéc tin c4y nén dugc sir dung nhiéu
trong san xudt va sinh hoat. Duéi day ta chi xét dong co dién khong déng bo.
Dong co dién khong déng bo ¢6 cic loai: ddng co ba pha, hai pha va mot pha.

Péng co dién khong ddng bd ¢6 cong sudt 16n trén 600W thudng 1a loai
ba pha ¢é ba day quin 1am viéc, truc cdc day quén léch nhau trong khong gian
mot géc 120° dien. Cic dong co cong sudt nhd dudi 600 W thudmg 1a dong co
hai pha hoac mét pha. Pong co hai pha c¢6 2 day quén 1am viéc, truc clia 2 day

. qudn dat lech nhau trong khong gian mot géc 90" di¢n. Dong co di¢n mot pha,
" chi cé mot diy quén lam viéc. '
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- Céc 56 ligu dinh mitc ciia dong co khong déng bo 1a;
Cong sudt co cd ich trén tryc: Pim
Dien dp day stato: U4,
Dong dién day stalo': Litm
Tén s¢ dong di¢n stato: f
.Tr:&'c do quay roto: ny,,
He s6 cOng suit: cosgy,

Hiéu sudt: ng,

2.2.CAU TAO CUA MAY PIEN KHONG PONG BO BA PHA

Céu tao clia mdy dién khong déng bé gém hai b¢ phan chi yé&u 1 statd va
roto, ngoai ra con ¢ v miy va ndp mdy. Hinh 2-1 vé& mit cit ngang truc méy,
cho ta thay rd cdc 14 thép stato va réto.

2.2.1. Stato

Stato 1a phan tinh gém 2 bé phan chinh Ia
161 thép va day quén, ngoai ra cé vd mdy va
ndp mdy.

a) Léi thép: Lsi thép stato hinh tru do
cdc 14 thép k¥ thuat dien duge dap ranh bén
trong (hinh 2-1) ghép lai v6i nhau tao thanh
céc rinh theo huéng truc. Lai thép duge ép
vao trong vo may. '

b} Day qudn: Day quin stato 1am bing Hinh 2.1
ddy dan boc cich dién (day dién 1) duge dat _
trong cdc rdnh cla 15i thép. Trén hinh 2-2 v& so d6 khai trién day quan ba pha
dat trong 12 ranh, day qudn pha A trong céc ranh 1,4, 7, 10, pha B trong céc
ranh 3,6,9, 12, pha C trong cdc ranh 5, 8,11, 2.

Déng dién xoay chiéu ba pha chay trong ba pha day qu#n stato s& tao ra tiy
trudng quay.
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A ZB C
Hinh 2-2. Diy quan stato _
¢) V6 mdy. V6 mdy 1am bing nhom hoac bang gang, ding dé gii chat 16i
thép va ¢§ dinh mdy trén be. Hai ddu vo.¢6 ndp mdy, 6 d& truc. VO méy va ndp
mdy con diing dé bio vé mdy.

2.2.2 Réto
Roto 1 phdn quay gém 161 thép, day quan va tryc mdy.

. . Hinh 2-3. Roto

a) Loi thép. 1.5i thép gém cdc 14 thép ki thuat dién duoc dap ranh mat
ngoai (hinh 2-3a) ghép lai, tao thanh cdc rinh theo huéng truc & giiia c6 16 dé
lip truc.

b) Day gudn. Day quin roto cia mdy dién khéng déng bo ¢6 hai kiéu:
roto ngan mach ( con goi 13 roto 18ng séc) va roto day quin. Loai roto 16ng
séc cong sudt trén 100kW, trong cdc rinh cia 13i thép roto dat cdc thanh dong
hai ddu néi ngin mach bing 2 vdng déng tao thanh léng séc (hinh 2-3b)

O dong co cong sudt nho 16ng séc duge ché tao bing cich dic nhém vao
cdc ranh 15i thép roto, tao thanh thanh rhém, hai ddu dic vong ngén mach va
cdnh 'qﬁat lam mét (hinh 2-3c). Dong co dién ¢4 roto 16ng séc goi 12 dong co
khong déng bo 16ng s6c duge k¥ hiéu nhu (hinh 2-3d).
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Loai roto day qudn, trong ranh 16i thép roto, dat ddy quén ba pha. Day
quédn roto thudmg néi sao, ba ddu ra néi v6i ba vong ti€p xic bing ddng, c6
dinh trén truc roto va dugc céch dién vdi truc,

Nh& ba chéi than ty st vio ba vdng ti€p xiic, day quén roto duge néi vai 3
vong ti€p xidce, dong thoi ndi véi 3 bi€n trér bén ngodi, 4 m& mdy hay diéu chinh
téc do (hinh 2-4a). Loai dong co nay goi 13 dong co khong déng bod day quan,
trén céc so 46 dién dugce ky hiéu nhu (hinh 2-4b).

Dong co 16ng séc 12 loai rat
phé bién do gid thanh ré vi 1am
viéc dam bao. Pong ¢u roto day
quin ¢6 vu diém vé m& miy va
diéu chinh t6c do song gid thanh T
dat v v4n hanh kém tin cay hon
dong co 16ng séc, nén chi duoc
ding khi dong co 16ng séc khong a) b}
ddp Ung dugc cic yeu cdu vé Hinh 24, B4ng ca khong déng bé roto day quéin
truyén dong. ‘

(321

2.3. TU TRUONG CUA MAY PIEN KHONG PONG BO

2.3.1. Tir truong dap mach cha day quan mot pha

Tir trudng cia day quin 'mot pha 12 tir trudng c6 phuong khong déi, song
tri s6 v chiéu bién déi theo thdi gian, duoc goi 1a tir trudng dap mach. Goi p
la s6 doi cyc, ta cé thé cfu tao ddy qudn dé€ tao ra tiy truong mét, hai hoac p
doi circ. ' :

Dé don gian ta hay xét day quidn mot pha dit trong bén rinh cha stato.
Dong dién trong day quén 12 ddng dién mét pha i =lax Sinwt (hinh 2-5 va 2-
6). Trén hinh v&, chi€u dong dién trong thanh 1 di dén 1’ dwgc ki hiéu ® &
rdnh 1 (hinh 2-5b) trong thanh 2 di tir 2° d&n 2 duoc ki hidu @ & ranh 2. Ciing
ki hiéu twong ty d6i véi cdc thanh con lai. Can ctt vdo chidu dong dien, vé
dugc chiéu tir trudong theo quy tdc van niit chai. Day quén hinh 2.5a tao thanh

tir trudng mot doi cyc: p = I1(hinh 2-5b). Day quén & hinh 2.6a tao nén tir
trudng 2 doi cyc: p =2 (hinh 2-6b).
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Hinh 2.5

Hinh 2-6

2.3.2.Tit trudng quay cua day quan ba pha

Dong dién xoay chiéu ba pha c¢é mu d1em 16n 12 tao ra tir truéng quay
trong cdc mdy dién. '

a) Su tao thanh tir truong quay

Trén hinh 2-7a,b,c, v& mit cit ngang clla may dién ba pha don giin, trong
do day quan ba pha d6i ximg & stato AX, BY, CZ, dat trong 6 ranh. Truc cha

cac day qudn léch nhau trong khéng gian mOt goc 120° dién.
Gia thi€t trong ba day quan c6 dong dién ba pha ddi ximg chay qua (hinh 2-7).
i 4= ILacsinet
ig = I, sin (ot - 120%

ic =1, sin(ot - 240%)



D¢ thdy 5 sy hinh thanh tir trudng, khi v& v trudng ta quy ude chidu dong

dién nhir sau;

- Dong diéu pha nao duong cé nhidu tir ddu dén cuéi pha, ddu dugc ky

hiéu bing vong tron ¢6 dfu nhan & gilta @, con cudi ky hiéu biing vong trdn cé
dfu cham & giita®. Ddng dién pha naoc am c6 chiéu va ky hiéu ngugc lai, ddu
ky hi¢u bing © cudi ky hiéu bing ®.

Bay gidy ta xét tir trudng & céc thdi diém khéc nhau:

4 Ui i i A
! A . B — c
[~ 1 - T\./ - lh“/
“ ] SN . t
h 1 Vi | * s |
* 1 : i N l
| 1 ¥ !
\
\ : . 1 J * I
| " 1
N 1 4 1 P N\ )
\ ! / ! ¢ AN ¢ * 1}
'\ 1 , ' / . 1 \ ’
T — < O 7 >
0 o s 1, N A /
A 1 N A
\I./ A ! V‘
X S AN A
/| * ’ ] 1 N Vd b
oM 2 1 1 . .
e - : "\__‘ 4 : : \‘-.__.-'/
¢ - 1 1
1 1 !

ot=00"+240

Hinh 2-7. Sy tao thanh ti¥ trudmg quay
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-~ Th&si di€ém pha ot = 90% & thoi diém ndy, dong dién pha A cuc dai va
duong ( xem hinh 2-7a), dong dién pha B va C am. Theo quy dinh trén, dong
dién pha A duong, nén ddu A ky hiéu 12 ®, cu6i X k¢ hiéu 12 ©; dong dién
pha B va C am nén ddu B va C ki hiéu 12 @; cudi Y va Z ky hitu ®.

Ding quy tic van niit chai xdc dinh chiéu dudmg stic tir trudng do cac
dong dien sinh ra (hinh 2-7a); tir trudng t6ng cé mot cyc S vi mot cuc N, duge
goi 1a ¢ir trudng mot doi cuc (p =1). Tryc cha tir trudng téng tring véi truc day
quin pha A 1a pha ¢4 dong dién cyc dai.

- Thoi diém pha ot =90%+ 120° : La thoi diém sau thoi diém da xét & trén
mot phﬁ‘n ba chu ky. O thoi diém nay, dong dién pha B cuc dai va duong, cdc
dong di¢n pha A va C 4m (Hinh 2-7b). Ding qui tic vin niit chai xdc dinh
chi¢u dudng sitc tir trudng. Ta thdy tir trudmg téng di quay di mot géc 1a 120°
s0 v6i thoi diém trude. Tryc cla tir trudng tdng triing véi truc day quén 13 pha
c0 dong dién cuc dai.

- Thdi diém pha ot = 90° + 240° : La thoi diém cham sau thoi diém ddu
2/3 chu ky ; lic nay dong dién pha C cuc dai vA duong,, con dong dién pha A
va B am ¢hinh 2.7¢).

- T trudmg t16ng thdi diém ndy da quay di mot géc 240° so véi thasi diém
déu. Tryc cla tir trudng téng tring vdi truc clia day quén pha C 1a pha c6 dong
dién cuc dai.

- Qua su phan tich & trén, ta thdy tir trudng (dng cha dong dién ba pha 12
tir trudng quay. Tir trudng quay moéc vong védi ca hai day quén stato vi roto, dé
1a tir trudmg chinh clia mdy dién, tham gia vdo qu4 trinh bién déi nang luong.

- V6i cach cdu tao day quén nhu trén, ta cé tr trudng quay mot doi cuc.
Néu thay déi cdch c4u tao day quén, ta c6 tir trudng 2,3 hay 4 v.v... doi curc.

b) Ddc diém ciia tir trueng quay
Tir trwdng quay ciia h¢ théng dong dién ba pha d6i xing c¢é 3 dic diém
quan trong.

- Téc do tir truomg quay. T6c do tir trudmg quay phy thudc vao tdn s6 dong
dién stato f va s6 doi cyc p. That vay, & hinh 2-7 khi dong dién bién thién mot
chu k¥, tir truding quay duge mot vong, do d6 trong mét giay dong dién stato
bi€n thién f chu ky, tir trudng quay duge f vong. Vay khi tir trudng cé mot déi
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cuc, t6c do cita tir trudng quay 1a n; = f vong/giay. Khi tir trudng c6 2 doi cuyc,
dong dién bién thién moét chu ky, tir trudng quay duge 1/2 vong (trcuc Nqua
S dén N 1a 1/2vdng), do d6 t6c do tir truomg quay la ny =f/2. Mot cich téng

qudt, khi tr trudng quay cé p déi cuc, t6¢ do tir trudng quay (con goila t6c do-
déng bo) 1a:

c

f .
ny :E (vong/giay)

hoac n='6—0'f— (vong/phit)
P ,

- Chiéu quay ciia tir truéng. Chiéu quay cha
tr trudng phy thude vao thit ty pha cia dong
dién. Mu6n déi chiéu quay cia tir trudmg ta thay
d6i tht ¢y hai pha vé6i nhau.

That vay, & hinh 2-8 khi thit tv dong dien _
cdc pha cyc dai 1an lwot 12 pha A, pha B rdi dén Hinh 2-8. S0 46 mach déi
: N < . : chiéu quay tir tnrng
pha C mét cdch chu ki thi ti trudng quay tif truc
day quén pha A dén truc day quén pha B rdi dén truc day quén pha C mot cdch
turong Umg.

Nhu vay néu thay déi thit ty hai pha cho nhau, vi du dong dien ig cho vao
day quin CZ, dong dien ic cho vio day quén BY, tir trudmg s€ quay theo chiéu
tir truc day quédn AX dén truc day quan CZ (c6 ddng di¢n ig ), réi truc day
quin BY (c6 dong dien ic), nghia 12 tir trudng quay theo chidu ngugce lai (xem
bai tip 2.1). :

- Bién d¢ cia ur truong quay. Ti trudng quay sinh ra oir thong @ xuyén
qua méi day quan. Vi du ta xét tir thong cia tir trudng quay xuyén qua day
quin AX.

Day quén cic pha lech vé& khong gian véi pha A mot géc ldn liot 1a 120°,
2400, tir théng xuyén qua day quin AX do day quén ba pha la:

D = B, + Dyeos(-120%) + P cos(-240% (2.2)

=25 -3 (@ + )
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He théng ddng di¢n ba pha déi xing ®, +®p +® = 0 hay

q)B +¢C = _(DA
Do d6:
O=0, +(—I’2A=%<DA : (2.3)

Dong di¢n i, = I,,sinot, nén:

Tu thong cia dong dién pha A 13:

Gy = By sinot.

Cuéi ciing ta cé: |

3 .

o= E(DA max SNt

Vay tir thong clia tir trudng quay xuyén qua day quin bién thién hinh sin
va c6 bién d¢ béng 3/2 tir thong cye dai cha mot pha.

3
Prax =E¢'p max (2.4)

Trong dé: Dymax 12 tlf théng cuc dai ciia mot pha
Doi v6i day quan m pha thi;
m

Prnax :Eq)pméx (2.5)

2.3.3. Tu trudng quay cua day quan hai pha

Khi c6 day qudn hai pha (m=2) dat léch nhau trong khéng gian géc 90"

dién, ddng dién trong hai day quan lech pha nhau vé thdi gian 900, ciing phén
tich nhu trén, tir trudng clia hai pha 1a tir trudng quay cé céc tinh chdt nhu da
xét & trén va c6 bién do la:
m
Diax =h2_q)pmax = ‘bpmax _ (2.6)

Tf_x trudng quay chia day quén hai pha ¢é bién d6 béng bién do tir trudng
mot pha.Qua phén tich & trén thdy ring khi day quén d6i xiing va dong dién
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cdc pha d6i ximg tir trudng quay tron c6 bién do khong 48 va téc d6 khong
ddi. Tir trudng quay tron sé cho dic tinh cba médy t6t. Khi khong déi xing tix
trudng quay ellip c6 bién do va téc do quay bién déi.

2.3.4.Tir théng tan

Bo phan tir théng chi méc vong riéng ré voi méi day quan goi la tir thong
tan. Ta c6 tir thong tan stato, chi méc vong véi day quan stato, tir thong tan
roto chi mée vong véi day quén roto. Tiy thong tan duge dic trung bing dien
khang tan, nhu da xét & mdy bién ap.

24NGUYEN LY LAM VIEC CUA
MAY DIEN KHONG PONG BO

2.4.1. Nguyén Iy lam viéc clia dong co dién khéng déng bd
Khi ta cho dong dién ba pha tdn s6 f vao ba day quén stato, s& tao ra tir

truong quay p doi cuc, quay véi t6c d¢ 1a n =~6—0—f. Tu trudng quay cit cdc
P

thanh dan cla diy quédn r6 to, cam Umg cdc stic dién dong. Vi day quén réto
noi ngin mach, nén sic dién dong cidm g s& sinh ra dong trong cdc thanh
dén réto. Lyc tic dung twong hé giifa tir trudng quay ciia mdy vdi thanh din
mang dong dién roto, kéo 16to quay cing chiéu quay tlr truong vdi 6c do n.

Dé minh hog, trén hinh 2-9a v& tir trudng quay t6c do n; chidu sitc dién

dong va dong dién cam tng trong thanh din roto, chiéu cdc luc dién tir Fyr.

a)

Hinh 2-9
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Khi xdc dinh chiéu sic dién dong cam ing theo quy tic ban tay phai, ta
can cif vao chiu chuyén dong tuong d6i cha thanh dén véi tir trudng . Néu coi
tir trudng dimg yén, thi chiéu chuyén dong tuong dé6i ctia thanh din ngugc

chiéu n|, tir 46 4p dung ban tay phdi, xdc dinh chiéu sdd nhv hinh v& (dfu®
chi chiéu di tir ngoai vao trang gidy).

Chiéu dién tir x4c dinh theo quy tic bin tay irdi, tring vdi chi€u quay n|.

Téc d6 n cia mdy nho hon t6c do tir trudmg quay n; vi néu tSc do bing
nhau thi khong cé sir chuyén dong twong d6i, trong day quén roto khong cé
sdd va dong dién cam dng , lyc dién ti bing khong.

D6 chénh léch gifta t6c do tir trudng quay va t6c dd mdy goi 1a téc do
trugt Ny

Ny =Ny -N

He s6 trugt chia t6e do 1a :

S_n2 _.Ill-‘l'l
m m

(2.27

Khi roto dlmg yén (n=0), hé s§ trugt s= 1; khi roto quay dinh mifc s =
0,02 + 0,06. T6¢ 4o dong co 1a:

n=n; (l—s)=%(l—s)vg/ph (2.28)

2.4.2. Nguyén ly 1am viéc cOa may phat dién khong déng bd

Néu bay givr stato vin néi voi lusi di¢n, nhung truc roto Khong néi vdi tai,
ma néi véi mot dong co so cdp. Ding dong co so cfp kéo roto quay cing '
chiéu véi n) va véi t6c do n 16n hon t6¢c d¢ tir trudng quay n;. Lic ndy, chiéu
dong dién r6to Iy nguge lai v6i ch€ do dong co va luc dién tix d6i chiéu. Luc
dién tir tic dung lén réto nguge v&i chiéu quay, gdy ra momen him cén bing
véi mémen quay dong co sd cdp (hinh 2-9b). Mdy dién 1am viéc & ché do may
phét. He s& trugt la:

n;-n

§= <0
n
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Nh& tir truéng quay, co ning dong co so cdp dua vio roto duoc bién thanh
dién nang & stato. DE tao ra tir trudng quay, ludi di¢n phai cung cdp cho may
phit khong déng bo cong suft phan khdng Q, vi th€ 1am cho heé s§ cong suit
cosg cla ludi dién thdp di. Khi mdy phdt 1am viéc riéng 1€, ta phai ding tu
dién ndi & ddu cyc mdy dé kich tir cho mdy.

DS 1a nhuge di€m cia may phat khéng déng b0, vi the it khi diing méy
phét khong déng bo. .

2.5.MO HINH TOAN CUA PONG CO PIEN KHONG PONG BO
2.5.1. Phuong trinh dign ap day quin stato
ﬁ] = il 21 —El I (2.9)

Day quén stato ciia dong co dién tuong ty nhur day quan so cdp cia méy
bién dp, ta ¢6 phuong dién 4p Ia:

Trong dé: Z1 = Ry +jX| la tdng tr& day qudn stato
R la di¢n tr& day qu#n stato

X, = 2=fL; 1a dién khéng tin day quén stato, dic trung cho tir thong tan
stato. ' '

f- tdn s6 dong dién stato,
L;- di¢n cdm tin stato

E|- sifc dién dong pha stato do tir thong cua tir trudng quay sinh ra cé tri
s6 la:

E} =4,44fw kg Do | (2.10)

W) Kqq thir ty 13 s6 vong day quin va hé 56 diy qudn ciia mot pha stato.

Heé s6 day quan kgq<1, néi 1én sy gidm sitc dign dong cua d&y quin do quin
rii trén cdc ranh va budc rit ngén, so véi quén tap trung nhv mdy bign 4p.

®pnax- bien do tir thong ciia trudng quay.

2.5.2, Phuong trinh day quan réto
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Tir trudng chinh quay v6i téc do n; r0to quay v0i t6c do n vay tir truong
chinh quay d6i véi day quén roto tdc do trugt ny=n; — n. Nhu vay suc dién
‘dong va dong dién trong day quén roto c6 tan 6 la:

_Ph2 _SPM ¢ 2.11
2760 60 : ' 210

Tan s6 dong dién réto lic quay bang heé s& trugt nhan vdi tin s8 dong dién
stato f. Lic roto ding yén tin s& dong dién roto la f.

Sitc dien dong pha day quin roto lic quay la:

EZS = 4’44f2w2kdq2cbmax (2 123)

= 4,44fSW2kdq2¢)max (2 12b)

wy, kgyp th ty 12 s6 vong day, hé s& day quan cla day quén roto. He s8
kgqa<l néi 1én su gidm stc dién dong do day quin roto dai trén cdc ranh va
bude rit ngin. _

Khi roto ding yén s =1, tdn s6 f,= f. Sic di¢n dong day quin roto lic
ding yén la:
E, =4,44fw3K 492 Pmax (2:13)
So sénh (2.13a) va(2.12b) ta thiy

Ey=sEy (2.14)

Sic dien dong pha roto lic quay E,, bang sic di¢n dong pha roto lic
khong quay nhan v6i he s6 trugt s.
Ciing tuong tu nhu vay dién khdng tan day quén roto lic quay la:

X, = 2f,L,= s2nfL, = X, (2.15)

Trong d6 L, 12 dién cim tan pha day quin roto, X, = 2nfL, 1a di¢n khing
tan roto lic khong quay. Dién Khing tan roto lic quay bing dién khédng tan
roto lic khOng quay nhan vdi hé s6 truot s.

Tir (2.13) va (2. 10) ta cé ti s6 sdd pha stato va roto la:
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E; _ wikgq

ke = 5
2 Wakgg

(2.16)

k. goi 12 hé 58 quy déi sdd 16to

Chon chiéu Ey, , I, nhy hinh 2-10. Vi day quan roto ngin mach, nén

phuong trinh di¢n 4p day qudn réto quay la:
- ’ R2 SXQ

-Eog =L(Ry+iX5) (2.17a) — L —r
hogic: 0 = sEy + L,(Ry+jX5) (2.17b) ' Y L

Trong phuong trinh (2.17) dong dién roto 6 G) Eye
tdn s& f, =sf va tri s6 hiéu dung la:

1, :_5_1“32_? (2.18)
2
VRE +(sX;) Hinh 2-10

2.5.3.Phuong trinh sic tir dong ctia dong co khdng déng bd

Khi dong co lam vige, tir trudng quay trong may do dong dién cia ci hai
day qudn sinh ra. Dong dién trong day quan stato sinh ra tir trudng quay stato

quay tdc do n; ddi v6i stato. Dong dign trong day quén roto sinh ra tir trudng
quay roto, quay déi véi roto toc do:

60f2 s60f
=—Ff=——=3n

P p

Viroto quay d6i véi stato t6c do n, cho nén tir trudng roto s& quay doi véi
stato t6c do la:

By +n=snm+n=sn; +n(l-s)=n;

Nhu vay, tir trudng quay stato va tir trudng quay réto kh_émg chuyén dong
twong doi v6i nhau. Tir truong tdng hop cha méy s& 12 tir trudngquay téc do n,.

Ciing 1y luan nhu & mdy bién 4p, tir thong @, c6 tri s6 hdu nhu khong

déi Gng v6i ch€ do khong tai va c6 tai. Do d6 ta ¢6 thé viet duge phuong trinh
surc tir cla dong co:
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-y Wikyg hy - mapwokygoly = myw kge I
Trong d6: I 12 dong dién stato ldc khong tai
I;, I 12 dong dién stato va roto khi dong co kéo tai
m;, m, 12 58 pha clia day quén stato va roto

Céc he s6 myw kg, m;W,kgqo n6i 1én tir trudmg quay do déng thdi m; pha

stato va m; pha r6to sinh ra va c¢é xét dén s6 vong day va cfu tao céc day quan.

Déu trir trudc 1, vi ta chon chiéu I, khong phit hop v6i chiéu tir thong theo
qui tic van niit chai.

Chia hai v€ cho mwkgqy va dit:

_ b =Jl =l
m Wi Kgg i
myWwoKgq2
Ta c6: I =Ig+ I, (2.19)

I'y 1a dong dién roto qui d6i vé stato, he s6

mywk
1. = i¥1Xdql

(2.20)
myWokyqo

goi 12 hé s6 quy déi dong dien roto.

2.6. SO PO THAY THE PONG CO PIEN KHONG PONG BO

D¢ thuan tién cho viéc nghién ctim va tinh todn, tir hé phurong irinh dién ap
va stic tir dong ciia dong co, ta thanh 1ap mot so d6 dién, goi 12 so d6 thay the
dong co dién.

Theo (2.9). (2.17b), (2.19) hé phuong trinh clia dong co dién 1a :
Ul =II(R1 +_]X1)-EI 2.21)

0 =5 By + LR, +jsX,) (222)
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Il = IO + I,z (223)

Phwong trinh (2.22) 1a phuong trinh mach dién roto lic quay, trong dé
dong dién I c6 tdn s f=fs

Chia (2.22) cho 5 ta c6:
: "Ry . '
0=E2+Iz —+_]X2 (224)
s

Céc thong s6 E,, X, trong (2.24) 1a sdd roto, dién khing réto hic khong
quay, iing vdi tdn s8 dong dién roto bing 1.

Phuong trinh (2.24) 13 phuong trinh di¢n 4p roto quay, di duge qui déi vé
roto ding yén. C6 thé goi d6 1a phuong trinh dién 4p roto qui déi vé tdn s6
stato.

Nhan phuong trinh (2.24) vdi k.- chia va nhan v6i k; ta ¢é:

0=F(e Ez*k%(%keki +jX2kckiJ (2.25)

Trong dé : ke, k; 12 hé¢ s6 quy déi sic dién dong (2.16) va he s quy déi
dong dién (2.20) . Goi E’; = k. E, = E, 14 sdd pha roto qui déi vé stato.

Iy = II{—Z 1a dong dién roto qui ddi vé stato.
i

Trong biéu thitc k; cho thdy, ngoai qui d6i diy quin con qui d6i s6 pha
rdto m; vé bing s& pha stato m,.

R’, =Rikeki 1a dién trd day quén roto qui déi vé stato
X’y =Xjkck; 12 dien khing day quén réto qui déi vé stato

_kek; =k 12 hé s6 qui déi tdng tré
Phuong trinh (2.25) tr& thanh:

0=-E2-I (ﬁ+ jX'zJ . 2.26)
5 o
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Giéng nhu mdy bién dp, -E; va -E, 12 dién 4p roi trén téng trd tir hoa:

~E'y=-E'3 =lo(Ry + jXp) | (2.27)

Cudi cung ta c6 h¢ phuong trinh dong co dién nhuy sau:

Up =L (Ry + X )+ To(Ryp + X)) (2.28)
v v o (Ry .o '

0= IO (th + jX[h)—I 2 T+JX2 (229)

I =To+ I ' (2.30)

Hink 2-11. So d6 thay thé dong co dien khong déng bo
Ciing tuong ty nhu di nghién ctfu & mdy bién dp hé phuong trinh (2.28),
(2.29), (2.30) la h¢ phuong trinh Ki€e_hop cho mach dién hinh 2-11a. Mach
dién hinh 2-11a 1a so d6 thay th€ dong co dién khong déng bo. PE thuan tién
cho viéc tinh todn, so d6 2-11a duge xem gdn ding tuong duong vdi so dé 2-
~ 11b. So dé 2-11b duge si ‘dung nhiéu trong tinh todn doéng co dién khong ddéng
bo, trong dé:

R0=Rl +Rt|‘l

Xo= Xl + Xin
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Ngoai ra n€u 1am phép bién d6i don gian

: R, (1-
&:R,ﬂz_(}_) (2.31)
» S |

So d6 thay thé dong co khong déng bo c6 thé vé nhu hinh 2.11c trong dob:
R, =R; + R’y '

Xn =X1 + X’z

|, 09

12 dac trung cho cong suét co P, clia dong co.

2.7.BIEU PO NANG LUQONG VA HIEU SUAT CUA
PONG CO DIEN KHONG DONG BO

Dong co dién khong déng bo nhan dién ning cta ludi dién, nhd tir truong
quay, dién nang da dugc bi€n thanh co nang. D6 thi qué trinh nang luong duge

v& trén hinh 2-12. Khi s6 pha statom =3 tacd:
P,- cong sufit dién dong co tiéu thu cia lusi di¢n: Py = 3U, Il cosep

Trong d6 U, I; 12 dién 4p pha va dong dién pha.

APd‘l

: /! APgn Apdz_jpd

B Sl L
o
e}
e
ot

Hinh 2-12. D3 thi qué trinh nang luong
P4,- cong suat dién tin:

2R R
Py, =31§T2=m21§T2 (2.32)
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P.y- 12 cOng sudt dién tir dugc tinh theo

Peyp =31 R'z—_-~m212R2-I-—S (2.33)
8

Py- cong suat co hitu ich trén truc déng co
Py =Py APy
AP : 16n hao co do ma sét 8 truc, quat gié va phu

Hiéu sudt cta dong cd dién:

A= P
Pl Pz + AP

AP: )a téng cdc cong sust tén hao trong mdy:
AP = APy, + APy + APy, + AP
APg: t6n hao st tif trong 15i thép stato do dong dién xody va tir tré
APy4;: t6n hao trén dién tré day quén stato
APy = 3R 1,2
APy4j : t6n hao trén dien trd day quin roto
APg; =3R',T5 =m,R,13

Tén hao sit ti trong 15i thép réto nhéd ( 6 thé bd qua) vi tdn s6 dong dién
réto nho.

Thong thudng ngudi ta x4c dinh gdn ding hiéu sudt nhu sau:
P

P, + Py +k{'P,

trong dé: k, A hé s6 tai
Ildm :
Py =AP,, + AP ¢ t6n hao khong tai
P, 12 t6n hao trén dién tr&r day quan stato va réto khi dong dién bing dinh mitc

Hiéu sudt dinh mic clia dong co khong dong b9 khodng 0,75+ 0,95
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2.8. MOMEN QUAY CUA PONG CO KHONG PONG BO BA PHA

O ch€ do dong co dien, momen dién tir déng vai trd mémen quay, dugc
inh 1a: |

M =My = _ (2.35)
|

Py4, 1a cong sudt dién tir dugc tinh theo (2.32)
LV}

Py, =313 - (2.36)

@, 12 tdn s6 géc cia tir trudng quay:

@ =— (2.37)
P

o la tdn 58 goéc dong dién stato

p 1a s6 doéi cue tir
Dua vao so dé gin ddng (2.11), dong dién I’; duoc tinh la:

U

J(Rl + R—szjz + (X, +X'y )2

Thay (2.38), (2.37), (2.36) vdo (2.35) cudi cung ta c6:

I'y =

(2.38)

2ot )
M= 3pUiR% _ (2.39)

sm[(Rl + R;z ]2 +(X +-X'2')2}

Trén hinh 2-13a vé quan hé mémen theo he s& trugt M = {(s)

n;—n

Néu thay s= ta s& c6 quan hé n = f(M), d6 la duong dac tinh co
cha dong co khong déng bo ( hinh 2-13b).
Dong co s& 1am viéc & diém moémen quay bing momen can M¢

Céc dac diém cha momen quay dong co khong dong bo:
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0 20 4 g, 6 0 8 1, 0
a) b}
Hink 2-13. Dic tinh cd cia dong co khong déng bo
a) Momen ty 1& v6i binh phuong dlén ap, n€u dié¢n dp dat vao dong co thay
ddi, momen dong co thay ddi rdt nhiéu. Trén hinh 2-14a vé duémg M = f(s)

voi cde dign 4p khic nhaw: U’ < U,

-

b) Mémen c6 tri s§ cuc dai My, dng v6i gid tri t6i han s;; 1Am cho dao

ham 8M/Ss = 0. Sau khi dao ham, ta tinh dugc tri s6 s, va M

max
S =t K2 (2.40)
R|+X|+XI2 X]+X'2
2
Mypax = JPU] ' Uy (2.41)

2&)[R] +\/R]2 +(X; + X' )2:’ 20(Ry + X, +X5)

H¢ s6 trugt tdi han s, ty 1é thuan véi dién rd roto, con Max khOng phu

thuge vao dién trd roto, khi cho thém dién tré phu Ry vao réto, duding dic tinh

M =f(s) thay d6i nhu hinh 2-14b. Tinh chat nay ducc st dung dé diéu chinh
t6c d6 va m3 mdy dong cd roto day qudn.

Quan he gitta M, M, v3 5, c6 thé viet gin ding nhu sau:

2M

M=—_Mmax (2.42)
3 Slh :
—— 4 0n

Thay s=1 vao biéu thic (2.39), mémen md mdy dong co Ia:
3pU?R’,

Mmfy = > 77 (2.43)
m[(R1+R‘2) (X +X3,) ] -
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MaR, Ry+R, Ry+R", Ry+R™, My
1
/72 s Vi<ty
-0 81 82 53 S4 " a) _s'
b)
Hinh 2-14
d6i v6i dong co 16ng séc thudng cho cdc ty s6 sau:
M, My,
—mY - 1,1+1,7 ; —HEX - 16+2,5
Mdm_ dm

2.9. MG MAY PONG CO KHONG PONG BO BA PHA

Dong co khong déng bo ba pha c6 momen md may. Dé mé médy duoc,
momen md mdy déng co phai I6n hon moémen can ciia tai lic md may, dong
thoi mémen dong co phii dii 16n d€ thdi gian md mdy trong pham vi cho phép.

Khi m& mdy, he s6 truot s =1, theo so dé thay the gan ding, dong dién
pha lic m& may:

I .= U _
pmd 2 3
J(Rl +RI2) +(X1 +X'2)

- Dong dién mo mdylén bing 5 + 7 1dn dong dién dinh mic.

2.9.1. M& may déng co rd to day quan
Khi m& mdy day quan réto duge n6i véi bign tré mé mdy (hinh 2.15a).

Pau tién bién tr& 16n nhat, sau dé giam dén dén khéng. Pudng dic tinh
moémen Ung vdi cdc gid tri Ry v& trén hinh 2-15b.

Muén mémen mé& mdy cuc dai, hé s& truot 16 han phai béing 1:

(2.44)
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T d6 x4c dinh duge dien trd Rpmg cdn thiét.
Khi ¢6 R, 5 dong dién md m4y ia:

= Uy
m \/ (R +R2 +R'n3) +(X, + X, y

1]

I

tato .

Rmg
Roto Vo
te

al

Hinh 2-15. M8 mdy dong co roto day quin

Nho c6 R, 5 dong dién mé mdy giam xudng.

Nhur vy, ¢6 R, momen m& mdy ting, dong dién m& may giam, d6 1a wu
- diém 16n chia dong co 16to day quan.

2.9.2. M& may ddng co I8ng séc

a) Md mdy truc tiép. Day 1a phuong phip don gidn nhit, chi viec déng
truc ti€p dong co dién vao ludi dién (hinh 2-16). Khuyét di€m ciia phuong
phép nay la dong dién m& méy I6n, Iam tut dien ap rdt nhiéu, néu quéin tinh

~cla mdy 16n, thdi gian m& m4y sé rat 1au, c6 thé Iam chay cdu chi bao ve. Vi
thé phuong phdp ndy diing duoc khi cdng suéit mang di¢n (hodc ngudn dién)
16n hon cong suat dong co rét nhiéu, viéc mé mdy s& rét nhanh va don gian.

b)Gidm dién ap stato khi mé mdy

Khi ta m& mdy gidm dién dp dat vao dong co, dé giam dong dién m& mdy.
' Khuyét diém cha phuong phdp nay 13 momen mé& may giam rat nhiéu, vi thé
06 chi sir dung duoc déi véi truong hop khong yéu cdu mémen md mdy 1dn.
C6 cdc bién phép giam dién 4p nhu sau:
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+ Ding dién khing noi tiép
vao mach stato. '

. I tr ]
bién dp mang dien dat vao t Y Y
dong co qua dién khing DK. ' Dz[ ! [ L

(hinh 2-17). Lic m& mdy, cdu D,

dao Dy mé, cdu dao Dy déng. Khi

dong co di quay 6n dinh thi déng

cdu dao 2 dé ngin mach dien

khing. Nh& ¢6 dién dp roi tren :
Hinh 2-16. Mé m4y

dién khing, dl.f_l’l'l ap. tryc tiép dat truc 1 Hink 2-17. M méy
vao dong co giam di k 14n. Dong ; bing di¢n khing

DK

dién s¢ gidm d&i k lén, song momen giim di k% 1in (vi mémen ty 1& v6i binh
phuong dién 4p).

+ Dang mdy tu bién dp.
Dién 4p mang dien dat vao so cdp méy ty bi€n dp (hinh 2-18). bién 4p

thit c4p mdy tu bién 4p dua vio dong co. Thay déi vi tri con chay dé cho ldc
mo méy dién dp dat vio dong co nhd, sau dé din ddn ting !én bing dinh mic.

Goi k 12 he s6 bién 4p cia mdy ty bién 4p ; U, 1a dién 4p pha luéi dign ; z, la
téng trdy dong co lic m& mdy. Dién 4p pha dat vao dong co khi m& mdy 1a:

dong di¢n chay vao dong co lic may tu bién 4p;

Ve U L1

I
de z, kz;

Dong di¢n 1) ludi dién cung ¢ép cho dong co hic ¢c6
mdy tu bién 4p 12 (dong dién so cip cla mdy ty bién 4p)

loe _ U

[ === (2.45)
k kzzn
Khi mé& mdy tryc tigp, dong dién I, bing: Hinh 2-18 M_U méy
ding méy ey bi&n dp
=Y (2.46)
zn
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So sdnh (2. 45) va (2.46) ta thay, lic c6 may tu bién ap, dong dién cia luai

dién giam di k2 14n. Pay 1a mot wu di€m so véi phuong phap diung dién khdng

(dong di¢n chi gidm k ldn). Vi th& phuong phdp ding méy tu bién ap dugce
ding nhi€u d6i v6i dong co cong sudt 16n. Dién 4p dat vao dong co gidm k
l4n, nén momen s giam k> 14n.

+ Phuong phdp déi néi sao — tam gidc.

Phuong phdp nay chi dung duoc vdi nhitng dong co khi 1am viéc binh
thudng day quan stato ndi hinh tam giéc.

Khi m& mdy ta n6i hinh sao dé dién dp dit vao mbi pha giam V3 l4n. Sau
khi m& mdy ta n6i lai thanh hinh tam gidc nhu ding qui dinh cia mdy. Trén
hinh 2.20 khi m& mdy ta déng cdu dao sang phia' Y, m& miy xong d6ng sang A.

Dong dién day khi ndi hinh tam giac :

Igp = 3U, (2.47)
Z, .
Dong dién day khi n6i hinh sao la:
1 (2.48)
- J_ 3z,

So sdnh (2.47) va (2.48) ta thdy lic m& mdy kiéu déi néi sao tam gidc
dong dién day mang dién gidm di 3
lan. Coing nhu trén, phuong phap nay

2
momen giam di (\ﬁ) =3 l4n.

O e g

Qua viéc nghién cthu cidc phuong
phép, chiing ta déu thdfy moémen md
mdy gidm xuéng nhiéu. Dé khic g
phuc diéu nay, ngudi ta di ché tao ; o Ny
loai dong co 16ng séc kép va loai
rinh sau c6 dac tinh m& méy t6t. Hinh 2-19. M& mdy bling d6i ndi sao - lam gidc

-

2.9.3. Béng cd dién 16ng s6¢ c6 diic tinh md may tét

Dong co dién 16ng séc ¢6 wu di€m 14 c&u tao va sir dung don gian, c6 dic
tinh lam vigc t6t, nhung dic tinh m& mdy khong bing déng co roéto day quén.
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B¢ cii tien dic tinh mé& m4y cia dong co roto 16ng séc, ngudi ta ché tao dong
¢d 18ng sé¢ riinh sau hoic haj 16ng sé¢ ching c6 dic tinh mo mdy tuong déi t6t.

a) Dong co dign ldng séc rank say

Loai dong co nay, ranh roto hep va sdu (chiéu

sdu bang 10 + 12 14n chiéy rong ranh). - <—
Khi c6 dong dien cam ting trong thanh din :_?’-:\\J

N
. ” 7

20. Tir thong tan méc vong v&i doan dudi thanh din
nhi€u hon doan trén. Khi mé mdy, réto chua quay,
dong dién r6to c6 tdn s& lén bang tdn s6 stato f.

-~
/
\ : : \ \
roto, tir thong tan roto @, phan bs nhir tren hinh 2- 0
!
!
1

Di¢n khdng tan réto s& 16n hon dién trd, va cé tic | / l."Jr ;fl;
dung quyét dinh dén su phan bs dong dién roto. . ‘I"“qré ”,","
Lic md mdy dién khang tan phia duéi lén, dong \\\I\\\S-:*_.: z//f‘/
dién tap trung phia trén thanh dn gén miéng rinh. Rttty
Do su phan b6 dong dien tap trung nhiéu & phia

miéng ranh, ti€t dién din dién cita thanh coj nhy bi Hink 2-20

nho di, dién trd réto R, tang lén s& lam ting moémen mé mdy. Khi m& may

- Xong, tan s¢ dong dién roto nho, tic dung trén bi y&y di, dién trd roto giam
xuéng nhu binh thudng.

b) Dong co dién iong séc kép

Roto cla dong co cé hai I6ng sé¢ (hinh 2-21),
cdc thanh din cia 16ng séc ngoai (con goi 1a 18ng
s6c md may) cé tidt di¢n nhd va dien tré sust 16n.
Léng s6c trong ¢6 tigt dién l6n dién trd nho.

S

'

—!

e
Nt

Nhu & trén, khi m& mdy dong dién tap trung &
16ng s6c ngoai cé dién trdy R 16n, mémen m& may
16n. Khi 1am viéc binh thudng, ddng dién lai phan bé
déu & cd hai 16ng séc, dien tré R, nhd xudng.

_ _ - Hinh 2-21
Péng co dién ranh sau va 8ng séc kép c6 dic

tinh mé& mdy 161, nhng vi tiy thong tin 16n, nen cose thdp hon dong co 16ng
sé¢ thong thudng,

6 ~ GIAO TRINH MAY BIEN Q1



2.10. PIEU CHINH TOC DO PONG CO DIEN
KHONG PONG BO
Téc do clia dong co dién khong déng bo 1a:

n=n;{l-s)= %(1 —s)vg/ph

Nhin vao biéu thitc ta thiy: Vi dong co dign khong déng bo roto 18ng séc
¢6 thé diéu chinh t6c do bang céch thay déi tdn s6 dong dién stato, bing céich
ddi n6i day qudn stato d€ thay déi s6 doi cuc tir p cha tir trudng, hozic thay déi
dién 4p dat vao stato dé thay d6i he s§ trugt s. T4t ca phuong phip déu thyc .
hién & phia stato. DSi v6i déng co réto day quén thudng diéu chinh t6c d6
bing cach thay déi dién tr& roto dé€ thay d6i hé s6 trugt s, viéc diéu chinh thye
hién & pl‘lla roto.

2.10.1. Pidu chinh tdc 48 bing thay ddi tdn s&
Viéc thay déi tan s6 f chia dong dién stato thyc hién bing bo bi¢n ddi tin s6.
Nhu da biét & biéu thic (2.10) tf 4
thong @, ti 1¢ thuan véi ti 56 U, /f, khi
thay d6i tdn s6 ngudi ta mong mudn giif

cho tir thong @, ,, khong d8i, d€ mach
tir mdy & iinh trang dinh mic. Mu6n vay
phai diéu chinh ddng thdi tdn s6 va dién
4p, giit cho ti s6 giita dién 4p U, va tdn
s6 f khong déi. . 0

F>Tam

Nam

=y

Hinh 2-22. Diéu chinh t6c do

Hinh 2-22 v& ho dic tinh co ban bing thay déi tn s6

dong co khong dfng bo khi diéu chinh
t6c do bang thay d6i tin s6 U,/f khong déi.

Viec diéu chinh t6c d¢ quay bing thay ddi t4n s§ thich hop khi diéu chinh
ca nhém déng co 18ng séc. Diéu chinh téc do bing thay ddi tdn s6 cho phép
diéu chinh téc d6 mot cach bing phing trong pham vi rong, song gid thanh
con kha lén.

2.10.2. Diéu chinh téc dd bing cach thay ddi s& ddi cyc
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S6 d6i cuc ciia tir truémg quay phy thudc vao céu tao day quén. Hinh 2-5,
2-7 vé cau tao day quin cha mdt 4n

pha stato, mg vdi tir trudng cé p = P
1 va p = 2. DPodng co khong dong bo
cé ciu tao diy quan dé thay ddi s6

2P

dei cuc tir duge goi la dong co

khong déng bo nhiéu cdp tdc do. ’

Phuong phdp nay chi sit dung cho

loai roto 16ng séc. : : _—
M

Mic dix diéu chinh t6c do nhay " Hinh 2-23. Didu chinh 16c 40
cdp, nhung ¢6 wu diém 1A git biing céch thay d6i s6 déi cye
nguyén do cimg cta dic tinh co (hinh 2-23), dong co nhidu cdp 16¢ d6 duge sir
dung rong rii trong cic mdy luyén kim, mdy tiu thuy v.v..

2.10.3.Diéu chinh téc dd bing cach thay ddi dién ap cung cap cho
stato

Phuong phdp ndy chi duge M4

thue hién viéc giam dién 4p. Khi
giam dién ip dudng dic tinh M

=f(s) s& thay d6i (hinh 2-24) do d6 ' Yr=U1am
hé s& trugt thay déi, t6c do dong : Q&sum

co thay déi. Hé s6 trugt s;,55,53

Uy=0,7U
ing v6i dien 4p Ujgpy, 085U 4 "

1 3
va 0'?Uldm' |i E M.
. Vit s
Nhuge di€ém cia phuong phip 0 A : >
diéu chinh t6c d6 quay bing dién - S2 7 Hinh 2-24

ap la giam kha ning qud tai cia

dong co, dai diéu chinh t6c do hep, ting tén hao & day quin roto AP=sPy,
=sMw. Viéc diéu chinh t6c do bing thay d6i_ dign ap duge ding cha yéu vadi
cdc dong co cong sudt nho cé hé s6 trugt t6i han sy, 16n.

2.10.4. Diéu chinh t&¢ do bling cach thay déi dign trd mach réto
cla ddng co roto day quin

Thay déi dién tré day quin roto, bing cdch mic bi&n trd ba pha vio mach
roto nhy hinh 2-15a.
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Bién tr¢ diéu chinh tSc d6 phai Iam viéc lau dai nén ¢6 kich thude 16n so
vGi bi€n trd m& may. Ho dic tinh co cha dong co khéng déng bo roto day
qudn khi ¢6 bién trd diéu chinh t6c do v& trén hinh 2-15b. Ta thay rang khi
tang di¢n tré t6c do quay cia dong co giam.

Néu momen can khong ddi, dong roto khong d8i, khi ting dién tr& dé
giam t6c do s& tang tdn hao céng suit trong bién trd, do d6 phuong phdp nay
khong kinh t€. Tuy nhién phwong phip don gian, diéu chinh tron va khodng
diéu chinh tuong doi réng, duoc sir dung diéu chinh tdc do quay cla dong co
cong sudt cd trung binh..

Nbin chung kha ning diéu chinh t6c d6 cia dong co khong déng bo bi
han ché. Day 1a mét nhuogc diém cla dong co khong déng bo.

2.11.CAC PAC TINH LAM VIEC CUA PONG CO PIEN
KHONG PONG BO
3 ché do 1am viéc dinh mic, déng co khéng dong bo c6 cdc dai luong
dinh miic sau: cong suét co hitu ich trén truc dinh mic P4, -Pién dp day dinh
mic Ugp,, dong dién day dinh mic I;,, , t6¢c do quay dinh mic N, hE 56

cong sudt dinh mic cosgy,, va hiéu suit dinh micny.,.Song cic dai lm_:ln.g.
dinh mic chua cho ddy da tdt ca cdc dic tinh 1am viéc clia dong co khong
dong b6 d6 1a cdc quan he¢ giita 16c do quay roto n, hé s6 cosg, hiéu sudt n,

|
-m‘n1 | I /’/ Pi/Pam Ilgm
n, % “"-—-—--LnT A v
colsqa 2,98 _7:___j vd - M."'_Mdm
M\n /,‘_/_/ | ’ 2
. B0 P
/| / cosg| il ﬁ"//// 3
os b | P ] -1
) ,..--“""/// /'/.// 5
=7 ’// e /A‘S —1 0,5
/A‘ /
oL >0 -0 -0
Py /Pam

Hinh 2-25. Céc dic tinh 1am viéc cia d0ng co dién khong ddng bo
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momen quay M va dong dién stato I} v6i cong sudt co hiru ich trén tryc P,, khi
dién dp U vi tin s6 f & stato khong déi. Tren hinh 2.25 v& cic dac tinh 1am
viéc, trong d6 hiéu suit N, cos@ la cdc chi tiéu kinh t&, vi hiéu sudt cao tén
hao cong sudt trong mdy nho, cosp cao s& giam dugc tén hao dién nang tren
dudng day clla mang dién cdc dac tinh khéc 13 cic chj tiéu k¥ thuat.

2.11.1.Téc dd quay n = f(P,)
T8¢ do quay cia dong co ¢6 quan he véi he s truot s theo bidu thic
n=2%_y) 2.49)
' P

Khi tai nang, céng sust P, trén truc dong co tang, mOmen can ting lén, tir

dudng dic tinh momen ta thdy he 50 truot s tang lén, va t6c do dong co gidm
xudng.

2.11.2. Higu sust 1 = §(P,)

Hiéu suat cia déng co duge tinh nhir sau:

I S (2.50)
P, P, +AP

P, 1a cong sudt hitu ich trén truc dong co. Dong co khong déng bo thudng

dugc thiét k€ sao cho hieu suat cuc dai khi he sd taj ky =§Pz—zo,?. Trong
2dm :

khoing k; =0,5+1 hiéu sut hdu nhu khong déi. Hieu svdt dong co cobng
nghié¢p vio khodng 0,75+0,95.
2.11.3.Hé s& cbéng suat coso = f(P,)

He¢ s6 cong sudt ctia dong co dién khong déng bo 12 ti 6 giffa cOng suit
téc dung P, véi cong sudt toan phén S.

P P |
COSP=—r == (2.51)
S VP +Qf
Trong d6: P cong sudt téc dung( dien) dodng co tieu thy dé bign déi sang
cong sudt co P,.



may.

Qy: 12 cOng sullt phin khing ma dong co tiéu thy dé tao ra tir rudng cho

Khi may quay khong tii (khong kéo tai), cong suat.P; nho, do d6 cosQyg

thap, bang tir 0,2+0,3.

Khi tdi tang, cong sudt P, tang cos@ duge ting lén dat gia tri dinh miic

COSPyy = 0.8+0,9; khi qu4 tdi dong dién vuot dinh mc, tlr théng tan ting, Q

tang; do d6 cos@ lai giam xudng.

Tu dac tinh cos ta thdy, khong nén cho may lam viéc khéng tai hoac non

tai. Ngoai ra khi cong sudt P, ting, momer: M va dong dién I, déu tang. Céc

quan hé ndy dugc vé trén hinh 2.26.

2.12. PONG CO PIEN KHONG PONG BO HAI PHA

O dong co dién khong déng bo hai pha, roto kidu
I6ng séc, stato c6 diy quan hai pha, léch nhau vé
khéng gian mét géc 900di¢n. Khi dong dién trong hai
day quén cé bien d6 bing nhau va léch pha nhau mot
goc 900, s€ tao ra trong mdy dién tir truomg quay tron
v6i tdn 56 quay Ia n = 60f/p; trong d6 f 12 tin s6 dong
di¢n stato, p 12 s6 doi cuc clla mdy (hinh 2-26).
Nguyén 1y lam viéc va dac tinh déng co hai pha nhu
dong co ba pha di xét & trén.

2.12.1.Bong cd tu dién

Da6i v6i dong co tu dién, dé tao ra sy léch pha vé
thai gian gifta dong dién trong hai day quan, ngudi ta
ndi ti€p v6i mot day quén (vi dy pha B) mét dién dung
C. Hai day quin dugc néi song song v6i nhau va ndi
vio ludi dien mot pha (hinh 2-27). Viéc phéi hgp cic
tri $6 dién dung C, va s6 vong ddy cdc day quan phi
hop s& ¢é dugc tir trudng quay trdn (hodc gin trdn)
mdy s€ c6 cdc chi tiéu kinh & k¥ thuat t6t. Loai dong
co nay dugc sir dung nhiéu trong dan dung (quat dién)
hodc trong céc thiét bi clia hé théng ty dong v.v..,
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2.12.2. Béng cd didu khién hai pha

Stato c¢é day quan hai pha, day quin n6i véi ——-—
tu di¢n C goi 1a day quan kich thich, day qudn '
n6i véi bo diéu chinh pha (hodc bien do) dien 4p
‘801 1a day quén diéu khién (hinh 2-28). Réto L
18ng séc ¢6 dien trés 1on. . § Wi

|

Diéu chinh dong di¢n trong day quédn diéu
khién (bién do hodc pha) ta s& c6 dudmg dic tinh O W

o theo yéu cdu cha diéu khién truyén dong.
Cong sudt cua loai dong co nay thudng tir vai W

dén vai chuc W.

Khuéch
Trong trudng hop hai diay quén stato léch dai

pha vé khong gian mot géc 9 va ddng dién trong l
hai day quén 1¢ch pha vé thai gian mot gdc B,

noi chung tir trudng khong tron, va bidu thic Hinh 2-28. Dong co diéu khién
moémen quay sé 1a : ' hai pha

o]

M = kI, IgsinBsinp _ (2.52)
Trong d6 k 1a he 56ty le.

2.13. PONG CO DIEN KHONG PONG BO MOT PHA

Vé cdu tao, stato déng co mt pha chi ¢6 day quan mot pha, roto thudng
1a 16ng séc (hinh 2-29). Day quin stato khong tao ra tir trudng quay. Do sy
bi€n thién clia dong dien, chiéu va trj s6 tir trudng thay d6i, nhung phuong cia
tir trudng ¢6 dinh trong khong gian. Tir trudng nay goi 1a tir trudng dap mach.

Vi khong phai 1a tir truimg quay, nén khi ta cho dién vao day quan stato,
dong ca khong wr quay duge . Dé cho déng co lam viéc duoc, trude hét ta phii
quay roto cua dong co dién theo chiéu nao do, roto s& ti€p tuc quay theo chiéu
dy va dong co lam viéc.

Dé€ giai thich 15 hién tuong xdy ra trong dong co dién mot pha, ta phén
tich tir trudng dap mach thank hai tir trudng quay, quay nguoc chién nhau

cung tdn s§ quay n 1> va bién d6 bing mot nira bién do or trudmg dap mach.
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Hinh 2-29 Hinh 2-30

Trong dé tir trudng quayﬁ; c6 chiéu quay trung vdi chidu quay roto, duge
£0i 13 tr trudng quay thudn, con tr trudng quayB_H‘ ¢é chiéu quay ngugc chiéu
quay roto goi la tir truong quay ngugc. Trén hinh 2-30, B 1a tix truéng dap
mach, con §1' va B_H' quay v&i t6c do n va bao gid ta ciing cé :

B = Bl + BII (253)

Goi n la téc do roto, h¢ sé trugt dGi v4i tir trudng quay thuén la:

=3 ' (2.54)

Hé s6 trugt sy tng vé6i tir trudng quay ngugc:

ny+(1—-sy)n
sy =2 (1-s1) L=2-g =2-5/=2-5 . (2.55)
n ng

Do d6 ta ¢6 bang sau vé quan hé gita cic hé s6 trugt
0 1 2

2 1 0

Trén hinh 2-31 vé momen quay M, do tir truong thudn sinh ra cé tri s6
duong va My, do tir trudng ngugce gly ra ¢6 tri s6 am.

Mo6men quay cia dong co 12 tdng dai s6 mémen M; vd My :
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Tit dudng dic tinh moémen, chiing
ta thdy ring, lic m& mdy, s= s;= s;=
1, My = My; va mémen m& mdy M, . =
0, dong co dién khéng ty mé may duoc.
Nhung néu ta tic dong lam cho déng
cd quay, hé s0 trugt s < 1, hic dé
dong co cé momen M, s& t1i€p e
quay. Vi thé ta phai c6 bién phdp md
mdy, nghia la phdi tao cho déng co
mgt pha mémen m& mdy. Ta thudng
ding céc bién phdp day quﬁn phu, Hinh 2-31, Dubng dac tinh moémen
vdng ngdn mach & cuc tir.

2.13.1. Ding day quin phu mé may

0 loai dong co nay, ngoai day quin chinh, con ¢6 day quan phu. Day
qudn phy c6 thé thigt k& d€ chi 1am viec khi m& mdy, hodc lam viéc lau dai
(dong co hai pha). Day qudn phu dit trong mot s& o
ranh stato, sao cho sinh ra mot tir thong 1éch véi tix I
thong chinh mét gée 90° khong gian, va dong dién
trong day quin phu léch pha v6i dong dién trong
day quin chinh mot géc 90°. Dang dién & day
quin phy va day quén chinh sinh ra tir trlrb‘ng quay
dé tao ra mémen md may:

Dé dong dién trong day quan phu léch pha véi
dong dién trong day quén chinh mét géc 900, ta
thudmg néi ti€p vdi day quén phu dién dung C
(hinh 2-32). Loai dong co tu dién cé dic tinh mé
may tot,

Hink 2-32. M mdy
bléing ddy quén phuy

2.13.2, Béng cd dién mt pha c6 vong ngan mach & cyc tir

Trén hinh 2-33 v& cdu tao loai doéng co nay. Ngudi ta ché cuc i ra, cho
vao d6 mot vong déng ngin mach. Vong ngdn mach dugc coi nhu day quén
phu, trong d6 c6 dong dién cdm dng, s¢ dé nguyén 1y trén hinh 2-34. Téng
hgp hai tir trudng clia day quan chinh v phu s& sinh ra tir trudng quay dé tao
ra mémen md miy.

Cac logi dong co nay ché tao v6i cong sudt nhd tir 0,5 + 30 W ding vao
cdc co cau truyén dong tr dong, va thudng gap nhat Ia quat ban nhé.
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Hinh 2-33. Cidv tao dong co mot Hinh 2-34. S¢ 46 nguyén li ddng co mdt
pha ¢é vong ngén mach & cue tit pha c6 vdng ngén mach & cuc tir
Pong co dién mot pha vdng ngin mach cé cdc nhuge di€m 12 cos@ thip vi
1n hao & roto 16n, momen nhd nén 1am viéc kém &én dinh, khi nang qud tai
kém. Tuy nhién, né ¢6 uu diém 1a cdu tao gon, sir dung ludi dién mot pha, nén
dugc s&r dung nhiéu trong cic h¢ tu dong va dan dung (quat dién, may giat,
mdy bom nuge cong sudt nhd v.v..).

Trong van hanh dong co ba pha, khi sy ¢6 x4y ra dit mot pha (vi du chay
cdu chi pha A) hai pha B va C cdn lai s€ tao thinh day quan mot pha. Lic ay
dong co ba pha s& chuyén sang ch€ d6 mot pha. Néu cong sudt tai cua dong cd
khong déi thi cong sudt dién vao dong co & hai ch€ d¢ ba pha va mot pha nhu

nhaw: Py, =Py,

T Ty

G

a) b
Hinh 2-35

\/EUdI3 = Udll

Trong d6: 13 dong dién stato & ch€ d¢ ba pha
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I; dong dign stato & ché do mot pha, nghia 1a 1, = V31,

Dong dién & ché d9 mot pha tang len 3 lin tén hao tang len 3 l4n néu
khéng cat dong co khoi luéi dien, dong co s& bj hu héng do nhiét d6 qu4 cao.

Ngodi ra trong thuc t&, khi khong ¢é nguén dien ba pha, déng co ba pha
¢6 thé ndi day qudn stato nhu hinh 2.35a, b dé néi vao ludi dién mot pha. N&u
chon tri s6 dién dung C thich hop, cé thé dat cong sudt dén 70+80% cong sudt

dinh murc.
BANG TOM TAT CHUONG 2
Tée d tir trudmg quay n, 0, = 90t vg
) 1 p /ph
Téc do roto n n =n,(1-s)
'Hg s6 truct s =0.02+0,06 (N -n
_Tén s6 dong dién roto f, fy = sf

Phuong trinh dién 4p stato

Up=R|I| +jX,I; - E,

Phuong trinh déng dién réto . sE,
JRE +(sX, )?
__Phlr(.mg trinh siic tr dong L=lh+T, |
______ S0 6 thay the gdn diing Ra=Rj+R) X =X +X’,

Tinhk dong dign theo so d6 gan
diing.

L =1y =

I RERHR, X=X +X,

S
P . L
Qui déi dong dién roto I'y = k.
: i
Qui di siic dien dong roto E’; =k E,
Qui déi dién tré roto R’y =k kR,
Qui d6i dién khing roto X' =kk X,




Dong dign day stato I, 7 I = Py
n\/g U;cosp
Cong sut tdc dung dong co tiéu thy P, I P = ﬁylll cos@
Co[lg_ sudt phan khéng dong co tiéu thy Q1 Q= J?UI_I_[_ sing B
Heé s6 cong suat dong con=0,8 +0.9 ‘cos(p - P,
.......................................................................................... VRl
Hiéu sudt dong co n=0,75 +0,95 _h
n P,
— — | T —e -
Puong dac tinh moémen M =1(s)
g
0 —
Céc bign phip mé mdy 1) Truye ti€p( 16ng séc P nho)
Ing = (0,5 + D, 4y, 2) Gidm dién dp stato U,
- Dién khang
- Bién dp ty ngiu
-D6indi Y - A
.............................................................. DChoRyyvaoroto day quin
Cic bign phap diéu chinh téc do 1) Thay d6i tan s& £
N 60f(l ) 2) Thay d6i s6 doi cuc p
nE s 3) Thay d6i dién 4p U,
I S — | DThayRye vioroto day quan
Cac bién phap mé mdy dong co mdt pha | 1) Vong ngén mach cuyc tir

Pong co ty dien C6 hai day quén tron
L _ tu dién 1am viec,
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CAU HOI ON TAP
1. Cdu tao cba may dién khong déng b ba pha, hai pha, mét pha, phan

bi¢t vai trd va cong dung cia roto 16ng sé¢c va roto day quan.

‘2. Tt trudmg trong mdy dién khéng déng bd. Nguyen 1y 1am viéc clia may
dién khong déng bo.

3. Mo hinh todn hoc ciia dong co khong dﬁng bo.

4. So d6 thay thé clia ddng co khong déng bo. So sdnh véi so dé thay (hé
cua mdy bién dp.

5. Mémen quay va dudng dac.tinh clia dong co khong déng bo.

6. MG mdy va diéu chinh tdc do cia dong co khong dong bo.

MOT SO BAI GIAI MAU VAN DUNG KIEN THUC BPA HOC
Bai 2.1 _ _

Pong co khong déng bo ba pha, roto diy quan, s6 doi cuc p =2 hé s6 quy
déi sic dién dong va dong dién k, = k; = 2. Dién trd vk dién khdng pha roto

léc ding yén Ry = 0.2Q ; X, = 3,6 Q. Y/A - 380 V/220 V, f = 50 Hz.
Pong co déng vio ludi dien Uy =380 V, xdc dinh cdch diu day dong co.

Cho rang siic dién dong pha stato gdn bing dién 4p dir vao, 16n hao déng
trong day quén stato bing 16n hao déng trong didy quén roto, ton hao sit tir

AP, = 145 W, t6n hao ma sét va phy AP ;= 145 W, h¢ s6 trugt s = 0,05.

Tinh ddng-dién réto, cong suit co hiu ich P, , hiéu sudt n clha dong co
dién.
Bai gidi:
V6i 1u6i dién Uy =380 V dong co ddu sao.

Uy 380
e R 7.1\
LN RN Y

Sirc dién dong pha roto lic ding yén.

E
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=—=110V

Déng dién pha roto lic quay:
[, =—SE2 _ 005110 50434
JR3+(s%,)" 022 +(0053,6)2

Dong dién pha stato

I 2043
k:

| = =1021A

Cong suit dién tir

_3R,B3 _3.02(2043)°
0,05

Tén hao déng & stato va roto;

= 5008W

Pat

APg)= APy, =3R,lI,” = 3.0,2.(20,43)% = 250,4 W
Cong suat co (todn bo):

P.y = Py, - APy, = 5008 ~ 250,4 = 4757,6W
Céng suft co hitu ich trén truc :

Py =Po-AP, ¢ = 4757,6 ~ 145 = 4612,6 W
Cong suét dién cung cép cho dong co :

P; = Py + AP ¢ + APy, + AP, +APy

= 4612,6 + 145 + 250,4 + 145 + 250,4 = 5403,4 W
Hi¢u suit dong co dién :
_Pp _ 46126
P, 54034
Bai 2.2
Mot dong ca dign khong déng bo ba pha day quén stato néi hinh tam gidc,

di¢n dp luGi 220 V ; 50Hz. S§ lieu déng co: p=2 ; II=21 A ;cosg;=0,82; 7
= 0,837 ; s = 0,053.
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Tinh t6c d6 déng co, cong suit dién dong co tigu thy P, tdng céc tdn hao,
¢Ong sudt co hitu {ch P, mémen quay dong co.
Bai gidi: «
T6c do géc cira dong co

mzml(l—s)-z—nf-:—zn—f( 1-s)-

=220 (1-0053) - 148,68 radss

Téc do dong co :

n= 60f( )_@39(1 0.053)=1420 vg/ph

Cong suat dién déng co tiéu thy :

Pi= V3 U lcosp = 3.220.21.0,82 = 6561 W
Céng sudt hitu ich :

P,= 1P, = 0,837.6561 <5491W

Téng t6n hao cong sust :

AP=P-P,= 6561 - 5491 = 1070 W

Momen quay déong co :

Bai sé 2.3

Mot dong co dién khong déng b6 ba pha réto 16ng séc : Py= 14 kW,
8¢ do dinh mic ng,= 1450 vg/ph, hi¢u suflt dinh mic ng4,= 0,885 , he s6
cong sudt dmh muc cos@g,= 0,8; Y/A - 380/220 V. 1y s6 dong dién mo may

Imo/lam= 5.5 momen m& miy M, /M, =1,3 : momen cyc dai My, /M= 2.
Di¢n dp mang dien U =380 v.

Tinh : a) Céng sudt tic dl_mg va phin khéng déng co tiéu thy & ché do
dinh miec.
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b) Dong dién, hé s& trugt va mémen dinh mirc.

¢} Dong dién méd mdy, mémen md mdy, mod men cuc dai.
Bai gidi:

a) Cong suat tdc dung ctta dong co tiéu thu:

=Pd—m=i—=15,82kw
0,885

Cong sudt phan khdng dong co tiéu thu :

Q, =P tgg = 15.82.0,54 = 8,54 k Var

b} Dong dién dinh m_li'c :

g = Py _ 14.10° _
M NV3U gmcos@gy,  0,885.4/3.380.0,88

27,31A

H¢ s6 truot dinh muc

N -n_1500-1450
n 1500

=4{,0333

Sau khi tinh duge dong dién I4p, ta ciing c6 thé tinh cong suit phan khdng

nhir sau :
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Q; = V3U,I;singp= +/3.380.27,31.0,475 = 8,54 kVar

Momen dinh mic

My, = Sam__ Fam__ _gs50Fim _ 9550 14 935 nm
(de 2Tt.lldm /60 Ngm 1450

Momen m& may _
Mie = 1,3Mg,, = 119.8 Nm
Momen cuc dai

Mpax = 2Myy, = 184,4Nm
Déng dién m& mdy

Imé’ = S'SIIdm = lSO,ZA



Bai s6 2.4
bong co dien khOng d6ng b6 ba pha c6 thong s6 nhu bai 2.3, 1am viéc vdi
ludi dién ¢6 dign dp U = 220 V. Tinh:

Cong sudt tic dung P|, phan khéng Q. dong dién dinh mie, dong mé
may, moémen dinh mifc, mémen md mdy, mémen cuc dai.

Dong di¢n, momen m& méy bing phuong phdp déi néi Y - A. Pong co cé
thé m& médy dugc khong khi moémen can mé mdy M, = 0,5 My,
Bai gidi:
a) Mang dien U =220 V, déng co dau hinh tam gidc. Cic k&t qua tinh P,

Q). dong dién pha I;1, Mgp, Myg, Mya, vdn khong déi, giong nhu da tinh &
bai 2.3. Vi d4u hinh tam gidc, nén dong dién dinh mic (dong dién day) s& la:

Ligm= V31,= 3.27,31 = 47,3A

" Ta ¢6 thé tinh theo cong thifc quen thugc

Py
1 m =47.3A
am 0 8853.220.0.83

Dong dién m& mdy khi mé may truc tiép
Ine=5.514, = 260,15 A

b) Khi m& mdy, d4u sao, sau d6 chuyén vé tam gidc

Dong dién mé& mdy trudmg hop nay

I = 262’15 =86,7A

MOmén md may
119,8

M,s= =399 Nm

MOIﬁen can khi m& may

M, = 0,5My,, = 0,5.92,2 = 46,1 Nm

Mémen md rriziy nhé hon mémen can vi th€ khong thé mé mdy duge khi
ding phuong phdp d8inGi Y - A.
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Bai s 2.5

M6t dong co khong dbng bo ba pha c6 s6 lieu nhu & bai 2.3. Dién 4p
mang dién U = 380 V. Tinh-todn cdc phuong phip m¢ miy sau :

a) Dung bién phép tr ngiu dé giam dong dién mo may 2,25 lin thi he s6
bi€n 4p phii 12 bao nhiéu? Tinh momen can t6i da dé dong co c6 thé md may
dugc trong trudng hop nay.

b) Néu ding cudn dién cam n6i vio phia stato dé dién 4p vao day quin
giam di 10%. Tinh dong dién md mdy va momen m& mdy. Xéc dinh mémen

cin M, ltic m& mdy d€ dong co c6 thé m& may duge bing phuong phap nay.
Bai giai
. » . - Ul L] . L - [l
a) Goi Ky, 1a he s6 bi€n 4p ty ngéu kp, =-I~J——.Dé dong dién md may giam
2

di 2,25 1n thi he s6 bign p s& 1 kp, =42.25=15
Dong dién md méy khi dung bién dp ty ngiu

' Lng _ 1502

=66,75 A
k2 2,25

Im.ba

trong d6 I, ,, 12 dong dién mé mdy tryc ti€p dd tinh & bai 2.3

Momen m& méy khi ding bién 4p tu nglu

Mg 12 mémen m& mdy truc ti€p da tinh & bai 2.3

Dé dong co c6 thé m& méy khi ky, =1,5 thi momen cén lyc m& mdy M <
53,24 Nm

b) Khi ddng cudn dién cim, dién 4p dat vio day quin dong co s& bing 0,9
Uy, do d3 dong dien mé mdy s€ la '

Lg= 091, =09.1502 = 135,18 A
Mémen mo mdy s€ 1a:

M, 5= (0.9)°My o = 97,03 Nm
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D¢ dong co ¢6 thé mé mdy dugc, trong trudng hop nay thi momen can lic
md mdy phdi 1a

M, < 97,03 Nm
Bai s& 2.6

Mot dong co khong déng b6 ba pha roto day quan R, = 0,0278 €, t6c do

dinh mifc ng,, = 970 vg/ph, hitu suat dinh muic ng,, = 0,885. Tinh dién tr&
phu mic vao mach roto dé t6c do dong co 1a 700 vg/ph. Cho biét momen can

cua tai khong phu thude 16c do.
Bai gidi:
Momen cin khong déi, din dén momen dién tir khong déi, do d6

L}

Ra. khong déi, hoic Roe khong déi
s S

He¢ s6 trugt khi dinh mitc

Heé s6 trugt khin = 700vg/ph

_ 1000—700

=03
1000

Ry RatRp pyra 00278 _O0278+4R,

Vay: =
* Sdm s 0,03 0.3

Gidira: Rp = {,2580

n Rz khong d6i nén I, P, s& khong déi. Vi mémen khong d6i nén
s
cong sudt ddu ra:
Py = ;M 1y 1¢ thudn vi t6c do. Tir hai nhan xét d6 ta c6:

1 _n_790_ 470

Ndm Dgm 970
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T&c d6 cang giam, hiéu sudt cang giam. Ung v6i n = 700 vg/ph, hiéu
suat déng co 1a

n = 0,772 . 0,885 = 0,639

BAI TAP HOC SINH TU LAM
Bai s8 2.7

Mot dong co dién khong ddng bo ba pha Py, = 45 kW

f = SOHz: Y/A- 3807220V ; smé—g. Mms _

2,7 ;cos@y, = 0,86
dm Mam "

Mam = 0,91 © ngg = 1460 vong/ ph. Dong co 1am viéc voi ludi dien
Ud = 380 V
a) Tinh Idm’ Mdm’ Im(‘}t‘ Mme

b) P& m& mdy véi tdi c6 moémen can ban ddu M, = 0,45 My, ngudi 1a

diing bién p ty ngdu dé 1y, = 100 A. Xéc dinh he s6 bién 4p k, va dong co
¢6 thé m& mdy duge khong.

¢) Ciing vdi tai trén, ding dién khing md mdy véi [ apg = 200 A. Xac
dinh dién dp didt lén dong co lic mé mdy va dong co ¢6 thé md mdy duge
khéng.
Dipso: a)ly, =8736 A, My, = 2943 Nm
Iy= 524,16 A ; My, = 794,6 Nm
byk = 2,29 s Mipgba = 131,52 Nm = 0,515 My,
Mpa6a > M, d0ng co mé miy dugc
¢) Upg = 0,381 Uy, =145V

Mpspk = 11534 Nm = 0,392 My,

Mpepk < M, . dong co khong md mdy duge
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Bai s6 2.8

Mot dong co khong déng bo ba pha dau sao néi vao ludi U = 380V,
Bi€t R, =0.122Q; X, =04Q; f = 50 Hz

a) Tinh dong dién mé& mdy | 1)

b) Ding dién khing m& m4y Imépk = 300 A. Tinh dién cdm L cia cusn
dién khdng mé& may .

Déps6: I = 526A ; L = 1,029 mH
Bai 55 2.9

Mot déng co khong déng b6 ba pha réto day quén

E, =157V ;p=4; f= 50Hz Ngm = 728 vg/ph

Ry =0,105Q; X, = 0,525Q

Tinh moémen dién tir cha dong co.

Dips§: My, = 257,34 Nm



Chuong 3
MAY DIEN PONG BO

3.1. DINH NGHIA VA CONG DUNG

3.1.1. Binh nghia

Nhitng mdy dién xoay chiéu c6 t8c do roto n bing t6c d¢ quay clia tir
trudng n; goi 12 méy dién dong bo. Mdy di¢n dong bo c6 hai day quan: day
quén stato néi vai ludi dién c6 tin s { khong doi, day quin roto duge kich

thich bing dong dién mot chiéu. O ché do xdc lap mdy di¢n dong bo cb téc do
quay réto luén khéng ddi khi tai thay déi.

3.1.2,. Cong dung

M4y phat dién déng bo 13 ngudn di¢n chinh clia cdc ludi dién quéc gia,
trong d6 dong co so cdp 13 cdc tuabin hoi, tuabin khi hoac tuabin nudc. Cong
sudt cha mbi mdy phét c6 thé dat dén 600 MV A hodc 16n hon va chiing thudng
lam viéc song song. O cdc lu6i dién cong suit nhd, mdy phdt dién déng bo
duge kéo bdi cdc dong co diezen hodc cdc tuabin khi, ¢6 thé 1am viec don 1&
hodc hai ba mdy lam viéc song song. '

DPong co déng bo dugc sit dung khi truyén dong cong sust 16n, c6 thé dat
dén vai chuc MW. Trong cong nghiép luyén kim, khai thai thic mo, thi€t bi
lanh, dong co d6ng bo dugc sit dung dé truyén dong cic mdy bom, nén khi,
quat gié v.v... vdi t6c do khong déi. Pong co ddng bo cong sudt nhd dugce sit
dung trong cic thi€t bi nhu GOng hé dién, dung cu ty ghi, thiét bj lap chuong
trinh, thi€t bi dién sinh hoat v.v..

Trong he théng dién, mdy bl déng bo diing dé phét cong suit phan khang
cho luéi dién d€ bt hé s& céng sudt va 6n dinh dién édp.
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3.2. CAU TAO MAY BIEN PONG BO

Cau tao mdy dién déng bo gbm 2 bo phan chinh Ia stato va roto. Trén hinh
3-1 v& mat cat ngang truc mdy trong d6 1 : 14 thép stato ; 2 : day quén stato ; 3
: 14 thép réto ; 4 : day quan roto.

/
3 \ ] 7
\
4 s ~ ~ J t ~ . L
Hinh 3-1.Mit cit ngang truc mdy o Hinh 3-2, a) Roto cuc dn
~ bYRoto cuc 16i
3.2.1, Stato

Stato clta mdy dién déng bo gi6ng nhv stato ciia mdy dién khong déng bo,
gém hai b6 phan chinh 1a 15i thép stato va day quin ba pha stato. Day quén
stato goi la day quan phdn itng.

3.2.2. Réto

Roto mdy dién déng bo c6 céc cuc tir va day ﬁua'n kich tir dung dé tao ra
tir trudng cho mdy, d6i véi mdy nhd réto 12 nam cham vinh cin.

C6 hai loai : r6to cue 4n va roto cyc 18i. Hinh 3-2a v& réto cuc 4n, hinh 3-
2b vE réto cuc 16i.
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Réto cyc 16i diing & céc méy cd tdc
do thép, cé nhiéu déi cuc.

Réto cyc 4n thudng ding & mdy ¢
t6¢ do cao 3000 vg/ph, c6 mot doi cyc.

Pé c6 sdd sin, tir trudng cla cuc ti Vet
roto phai phan bé hinh sin doc theo khe + }
hé& khong khi giffa stato va roto, & dinh ||_ —
céc cuc tir ¢6 tir cam cuc dal. )

D&i v6i roto cuc an, day quéin kich - n
tir duge dat trong cdc ranh. Dai véi roto
cuc 161 day quin kich tIr quin xung
quanh than cyc t.

Hinh 3-3

Hai ddu cla day quén kich tir di Tuén trong truc va néi v6i hai vbng teugt
dat & hai ddu truc, thong qua hai chéi dien d€ ndi v6i ngudn kich tir (hinh 3-3).

3.3. NGUYEN LI LAM VIEC CUA MAY PHAT DIEN PONG BO

Cho dong dién kich tir ( dong di¢n khong déi ) vao day quén kich tir s€ tao
nén tir trudng roto khi quay roto bang dong co s cdp, tir trudng cua roto sé cét
day quéin phin ng stato va cam dng siic dién dong xoay chiéu hinh sin, ¢6 tri
s0 hiéu dung la :

Eg= 4,44fw1kdqd>0 3.0

| Trong d6 : By, Wy, Kaq: Po 1a sdd,pha, s6 vong day mot pha, hé s& day
quén, tir thong cuc tir réto.

Néu roto cé p d6i cuc, khi r6to quay dugc mot vong, sdd phén ng s€ bi€n
thien p chu ki. Do d6 tdn s6 f cha sdd c4c pha l¢ch nhau géc pha 120°.

f=pn ,n dobing vgfs (3.2a)
= pn X .
hoic f=5 , n do bing vong /phiit (3.2b)

Dﬁy quin ba pha stato cd truc lech nhau trong khéng gian mot goc

1200di¢n, cho nén sdd céc pha léch nhau géc pha 120%, Khi day quén stato n6i
v6i tai, trong c4c day qudn s& c6 dong dién ba pha gi6ng nhu & mdy dién
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khong dong bo, dong dién ba pha trong ba day qudn s tao nén t truding quay,
vdi t6c d9 1a n| = 60 f/p, diing bang t6c d¢ n cia réto. Do d6 loai miy diéen
nay dugc goi 13 mdy dién déng bo.

3.4. PHAN UNG PHAN UNG CUA MAY PHAT DPIEN DONG BO

Khi mdy phit dién 1am viéc, tir théng cia cye tit roto &y cit day quin

statocdm ing ra sdd E, cham pha so véi tir thong @y géc 900_( hinh 3-4a). Day
quédn stato ndi vdi tai s& tao nén dong di¢n I cung cdp cho tai. Dong dién I
trong day qudn stato tao nén ti¥ trudng quay phdn dng. Tir trudng phdn tng
quay dong bo véi tr trudng cha cuc tir ©y.Gée lech pha gitta Egva I do tinh
chdt clia tai quyét dinh. T4c dung cta tir truéng phéin @ng nén tir tfufmg cuc tiy
goi 13 phén ng phén tng.

Trudng hop tai thudn tré (hinh 3-4a) géc lech pha y = 0, Epva [ ciing pha.
Dong di¢n I sinh ra tir théng phan ing cung pha v6i dong dién. Tir trudng phén
ang theo huéng ngang truc, lam méo tir trudng cuc tir, ta goi 12 phan Gng phin
ing ngang truc.

IP EQ & Eﬂ
I & "P=900
. 0[_‘ 90" 1
- 00 . |— . -+ .'_I -
-\ S G
a) =0 b} w=g0°
Eo :
Iy 4Eo

c} ¥=-90° d) ¥ bat ky

Hinh 3-4. Phin 1ing phén ving clla may pht dian ddng bo
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Truong hop tii thudn cim (binh 3-4b) géc lech pha y = 90° dong di¢n I
sinh ra tir trudng phin Ung & nguge chiéu vai @y ta goi la phén tng phén img
doc tryc klhiir tir, ¢6 tic dung 1am gidm tir trudng tong.

Trudmg hop i thudn dung y = -90°(hinh 3-4c) dong di¢n sinh ra tir

trudong phdn dng @ cing chiéu véi Py, ta goi 1a phan ing phédn \@ng doc truc
trg tir, c6 tédc dung lam tang tir trudng téng.

Trudmg hop tai bat ky ( hinh 3-4d) ta phan tich dong dié}n‘I lam thanh hai
phdn: Thanh phén doc truc Iy= Isiny va thanh phin ngang truc Iq=Icosw, dong
di¢n I ginh ra tir trudng phén ¥ng vira ¢6 tinh chat ngang truc vira ¢6 tinh chat

doc truc khir tir hodc trg tir tuy theo tinh chdt cha tai (tinh chat dién cam hoéac
tinh chét dién dung).

3.5.MO HINH TOAN CUA MAY PHAT BIEN PONG BO
3.5.1.Phuong trinh dién ap cta may phat dién dong bd cuc 18i

Khi mdy phét dién lam viéc tit théng cyc tir O sinh ra sdd Eq & day quin
stato. Khi may dién c6 tai s& c6 dong dién I va dién dp U trén wi. § mdy cyc
18i vi khe hé doc truc vA ngang truc Khdc nhau ta phai phan tich anh hudng
cha phan éng phin img theo hudng doc truc va ngang truc. Tu trudng chinh
phén @ng ngang tryc tao nén sdd ngang tryc:

Euq =-j iq Xyq- trong dé Xyq- dien khang phin dng phdn Gng ngang tryc.
Tir trudmg chinh phén ing doc tryc tao nén sdd doc tryc Eud = -j Is Xyd - trong

d6 X4 12 dien khéng phan ing phin ng dqc truc. Tir thong tén cua day quin

stato dac trung bdi dién khéng tan X, khong phu thu¢c hudng doc truc hodc
ngang truc:

E =-j1X;=-j IdXt_quxt

Bb qua dién 4p roi trén day quén phédn ing ta cé phuang trinh dién dp clia
may phét dién déng bo cyc 161 :

U= Bo —j 1gXug i 1qXuq-ileXe - i1X (3.3)
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= Eo —j T4 (Xyg +X;) = 1q Kyq +X) (3.4)
Goi X4 +X; =X4 1a dién khing dong bo doc truc.
Xuq +Xi = Xq 12 dién khéng déng bo ngang truc, ta ¢ thé viét gon lai:
U=E0—j IdXd—j Iqu (35)
Phuong trinh (3.5) tuong ¢ng v6i d6 thi vécto clia mdy phét cuc 16i, (hinh
3-5).

Tix phuong trinh dién 4p va d6 thi vécto ta thdy goc léch pha _giﬁ‘a dién ap ~
U va sdd E do tai quy€t dinh.

Hinh 3-5. 2) D6 thi vecto may phat cic 161
b) b6 thj vecto may phét cyc 4n

3.5.2. Phuong trinh dién ap clia may phat dién déng bd cyc an

D6i v6i mdy phég dien cuc 4n 12 trudng hop dic bigt cye 16i trong d6 Xg= Xy
goi 12 dién khang déng bo Xy, Phuong trinh dién dp ciia may phét déng bo cuc
an c6 thé viet:

U = EO *—j I de (36)

d6 thj véc to ciia né duge vé trén hinh (3-5b)
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3.6 CONG SUAT PIEN TU CUA
MAY PHAT DPIEN PONG BO CUC LOI

3.6.1. Cdng suit tac dung
Cong sudt tic dung cia mdy phit cung cép cho tai la:
P = mUlcosg (3.7)
trong do : U, I 1a dién dp pha, dong dién pha.
~ m la 6 pha.
Theo d6 thi vécto hinh (3 - 5a) ta thidy ¢ =y - 0 do dé:
P = m Ulcos® = m Ulcos(y- 8) = m Ulcosy cos® + m Ulsinysin®

Vil cosy = Iq va Isiny = I, theo d6 thi vécto (hinh 3-5a) riit ra

Usin® .
I. = va

L= Eqy — UcosO
q d

Xq ’ Xd

Thé biu thite clia I va L vao phuong trinh cong sust di¢n, bd qua tén hao
v sau mot vai bi€n déi don gian ta c6:

2
Py = mUEC o+ L - L isinoe (3.8)
Xd Xq Xd

Ta nhan thdy cong suét dién ti 4 Pa
g6m hai thanh phin (hinh 3-6).

Thanh phin ngO sing  do
d

dong dién kich ti tao nén ty 1& véi 0 5ind
sinf. D6 1a thanh phdn cong suit d
chi y&u clia may phat. Thanh phén
2

mU 1 1
—i ——— [sin26, khong phu o

> {’_‘q xd ] g phu 180 g
thuoc vao dong dién kich tir va chi | ., U_z-( 11 ]Sinze
xufit hién khi x4 # x,. D6i v6i mdy 2% X

. Hinh 3-6. D4 thi dic tinh g6c cong sudt
cyc dn x4 = xg thanh phdn nay bing
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khong. Ngudi ta ché tao dong cd roto c6 khe hé doc truc va ngang truc khic
nhau(cuc 16i) ma khoéng cin dong dién kich ti, do 4nh hudng cla thanh phin
cong suft nay ciing tao nén dugc moémen quay, d6 1a nguyén 1y cia djng co
phéan khéng.

bac tinh P = f(0) goi 1a dic tinh géc cong sudt. Mdy phét 1am viéc én
dinh khi O trong khodng 0 + 7/2 ; khi tai dinh mic 6 = 20° +30°
3.6.2. Cong suat phan khéng

Cong sudt phan khing clia may phét déng bo la:

Q=m Ul sin ¢ = m Ul sin (y- 8) = m{UI siny cosB- UI cosy sin 0]

Tit d6 thi vécto hinh 3-5b ta ¢6 :

IXgpsiny = AB =0OA - OB = Ej;-U cos do dé:

Tsiny = Eg —Ucost (3.10)
Xdb

IX 4, cosy = BC = Usin® do dé6:

I cosy =2 SN0 (3.11)
Xab

Thay (3.10),(3.11) vdo (3.9) tacé :

2
Q= mUEgcosf  mU (.12)

X b Xdb _
Biéu thifc (3.12) 12 cong sudt phan khing clia mdy phdt déng bo viét theo
cdc thong s6 cua may.
3.6.3.Diéu chinh cong sudt tac dung va céng suit phan khang
a) Diéu chinh cong sudt tic dung

- May phét bién d6i co nang, vi th€ muén diéu chinh cong sust tic dung P,

phai di¢u chinh cong suft co clia dong co so cdp (tuabin hoi hodc tuabin khi
V.V :

b) Diéu chinh cong sudt phdn khing
Tir biéu thic cong sudt phan khing (3.12):
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_mU (Egeoso-U)

Q
Xab

(3.13)

Khi giit U, fva P khdng déi thi

Néu: Egcosd <UthiQ<0
EgcosO=UthiQ=0
EgcosO>UthiQ>0

Khi Q< 0 nghia 14 may khong phit cong suit phan khing, ma nhéan cong
suft phan khéng cia ludi dién d€ tao ra tir trudng, mdy thi€u kich tir,

Khi Q > 0 mdy phit cong suit phan khing cung cip cho tai, mdy qua kich tix.

Nhin céc cong thitc trén, muén thay déi céng suft phdn khéng, phai thay
ddi Eq nghia 12 phdi diéu chinh dong dién kich tir. Mudn ting cong suft phin
khang phit ra, phdi ting kich tir. That vdy muén tang dong dién kich tir, Eg s&
tang, cosO tang (vi EpsinB = const) do d6 Q tang.

3.7. PAC TINH NGOAI VA PAC TINH PIEU CHINH

3.7.1. Pic tinh ngoai cia may phat dién dong bd
Pic tinh ngoai cta mdy phéat 1a quan hé dién dp U trén cuc mdy phét va

ddng dién tai 1 khi tinh chdt tai khong ddi (cos@= const), tdn s6 va dong dién
kich tir m4y phét khong déi. Tir phuong trinh dién 4p (3.5), ta v& d6 thi vécto
mdy phat ding vdi loai tai khdc nhau. Ta thdy khi tdi tang, d6i vdi tai cdm va
tr&, dién dp giam (tdi cdm dién 4p gidm nhiéu hon), d6i v6i tii dung dién 4p
tang. Bang d6 thi, ta thdy ring, dién 4p mdy phat phu thudc vio ddng dién vi
dac tinh cua tai. ' '

Hinh 3-7a v& dic tinh ngoai cla maiy phét khi I, =const (Ey= const) va
cos®, khong déi, ing v6i cdc ti khac nhau. Khi ti ¢6 tinh chét cim phédn ng
phén tmg doc truc khir tix 1am tr thong tdng giam do d6 dic tinh ngoai d6c hon
tai dién tr&. D€ giit dién dp U béng dinh mic, phéi thay déi Eg bing cdch diéu
chinh kich tir sao cho I = I3, ¢6 U = U4, v& trén hinh 3-7b.
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Do bin thién dién dp ddu cuc ciia mdy phit khi lam viéc dinh muc so vdi
khi khéng tai xdc dinh nhu sau:

' AU%:M&IO@%:M@_IO@% 3.14)
Udrn Udm

Do bién thien dign 4p AU% ciia may phdt dong bo c6 thé dat dén vai chyc
phén trdm vi dién khing déng b Xa4p khé 16n.

3.7.2.Ddc tinh diéu chinh

DPubdng dac tinh didu chinh la quan h¢ giita dorig dién kich tir va dong dién
tai khi dién 4p U khong d6i bing dinh mifc. Hinh 3-7c v€ dic tinh diéu chinh
cia may phat déng bo véi céc he s cong suat khic nhau,

.. u
Tai R-C

b)  lom

Hinh 3-7. Céc dang dudng dic tinh cia mdy phét di¢n ddng bo

Phin 16n céc mdy phat dién déng bo c6 bo tr dong didu chinh déng kich
tir giit cho dién 4p khong déi. '

3.8. SULAM VIEC SONG SONG CUA
MAY PHAT DIEN PONG BO

Cic h¢ th6ng di¢n gém nhiéu mdy phat dién déng bo lam viec song song
v6i nhau: tao thanh ludi dien. Cong sudt cla lu6i dién rat 16n so véi cOng sudt

mbi mdy riéng ré, do d6 dien 4p cling nhu tén s6 cia lu6i ¢ thé giir khong
ddi, khi thay déi tai.

D€ cac mdy lam viec song song, phdi dim bao c4c didu kién sau:
1. Di¢n dp clia médy phét bing dien dp cua ludi dién va tring pha nhau.
2. Tén 56 cia mdy phdt phai bing tin s cla luéi dién.
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3. Thii ty pha clia mdy phit phai gidng thit tr pha ciia luéi dién.

Néu khong dam bao cdc diéu kién trén, sé cé dong dién 16n chay quin
trong may, phd hong mdy va gy loan h¢ thdng dién.

Dé déng mav phdt dién va 1uéi ta dung thiét bi hoa déng bs.

D6i v6i mdy phat dién cong suit nhd, cé thé déng vio ludi bing phuong
phédp tur dong bo nhu sau:

D4y qudn kich tit khong déng vio nguén dién kich tir, ma khép mach qua
dién tr& phéng dién, dé tranh xuft hién dién 4p cao, phd héng day qudn kich
tlr. Quay réto d&n gdn t6c do déng bo, sau d6 déng mdy phét dién vao ludi va
cudi cling s€é déng day quédn kich tr vao ngudn dién kich tir, mdy s& lam viéc
déng ho.

3.9.PONG CO PIEN PONG BO

C4u tao cua dong co di¢n ddng bd gidng nhu clla mdy phéit dién déng bod
(xem bai 3.2). . .

3.9.1. Nguyén ly lam viéc, phuong trinh dién ap va dod thj vécto

Nguyén 1y iam viéc cta dong co
dién déng bo nhu sau:

Khi ta cho dong di¢n ba pha i,,

ig, ic vao ba day qué#n stato, tuong tu
nhu dong co digén khong dong bo,
dong dién ba pha & stato s& sinh ra tir

trudng quay voi téc do n oot .Ta

hinh dung tir trudng quay stato nhu
mot nam cham quay tudng tugng, vE
bing nét dt trén hinh 3-8. Khi cho _
dong dien mot chiéu vao day quén ' ’
roto, roto bién thanh mét nam cham Hinh 3-8

dién.

Tédc dung hé trg gida tir trudng stato va tir trudng roto sé cd luc tdc dung
len roto. Khi tir trugmg stato quay vdi t8c 46 ng, luc tac dung 8y s kéo roto
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quay v6i t6c d6 n= ny .V{ du véi tdn s& £=50 Hz, va s6 doi cuc p = 1, t6e do
oto 1a n =@£=§%E=3000vg/ph. Néu tryc cha roto néi véi mdt mdy nao
p .
do, thi déng co di¢n s& kéo mdy quay véi t&c d6 n khong déi.
So d6 thay the€ dong co dien déng bo nhir hinh 3-9a.

Phuong trinh dién 4p la:

U=Eg+ IR+j 1Xg : (3.15)

Khi bd qua dién tr& day quan stato R ta cé:

U = I;:O+_jide (3.16)
D6 thi véc to v& trén hinh  3-9b.

3.9.2. Biéu chinh hé s8 cong suat cos¢ clia doéng co dién déng bd

Trén hinh 3-95 v d6 thi vécto ing v6i trutmg hop thiéu kich tir, dong dien
[ chdm pha sau dién 4p U. Khi sir dung ngudi ta khong dé déng co 1am viéc &
h€ dg nay, vi dong co tieu thy cong sudt phan khdng caa Iudi dien, 1am cho
1¢ s§ cong sudt lu6i dién giam xuéng. Trong cong nghiép, ngudi ta cho 1am
viée & ch€ do qud kich tir, dong dién I vugt trude pha dién dp U, dong co vina
20 ra cd nang, dong thdi phdt ra cong sust phan khdng nhim nang cao he s6
-Ong sudt cosg cila luéi dien. D6 12 wu diém rat 16n cia dong co déng bo.

" D thdy 18 sy thay d6i hé s6 cong sust clia dong co dong b, trén hinh 3-
0 v& d6 thi vécto cho hai trudng hop. :

» I

a) b)

Hinh 3-9. Mach dién thay the va d6 thi vecto
cla dong ca déng bo

Hinh 3-10
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Khi cosg = 1 wng v6i Eq.I va khi qu4 kich tir cos@ = 0,9 (vuot trude) dng
véi E§0 ,I‘. Vi U, f, p khong déi, nén 1 cosQ = const, Ey sinB = const, khi v&
_ ¢dn luu ¥, cubi vécto [ va E chay trén dudsng Ava A |

3.9.3. M& may déng cd dién déng bod

Khi cho déng dién vao day quén stato s& tao nén tir ti'uﬁmg quay, kéo roto
quay nhu hinh 3-8. R6to ¢6 quén tinh I6n nén vin ding yén,do dé Iy tic dung
tvong hd gita tir trudng quay stato va tir trudmg cuc t thay déi chiéu, roto
khong thé quay duge. Mu6n dong
co 1am viéc, phai tao nén mémen
md& mdy d€ quay roto déng bo véi
t truding quay stato, giit cho luc
tic dung twong hd giita hai tir
trudng khong déi chidu.

DE tao nén mémen m& mdy,
trén cédc mit cuc tr roto, ngudi ta
dit cdc thanh din, dugc n6i ngin
mach nhu 16ng s6c § déng co
khong d6ng bo (hinh 3-11),

Hink 3-11. Day quén mé mdy cilia roto dong co doéng bo

Khi mé mdy, nh& c6 day quin mé mdy, trén cic mat cyc tir roto, dong co
s¢ lam viéc nhu dong co khong déng bo. Ngudi ta ché tao cac déng co, c6 he
$6 m& mdy My o/ My, tir 0,8 + 1,0.

Trong qud trinh m& mdy, & day quén kich tir s8 cim tng dién 4p rat In,
c6 thé pha hong day quén kich tlr, vi thé day qudn kich tir s& dugc khép mach
qua dién tré phéng dién c6 tri s6 bing 6 + 10 14n di¢n tré¢ dong quén kich tir,
Phdi han ch€ dong m& may bing céch giam dién 4p dat vao stato, thudng
ngudi ta dung dién khdng hay mdy ty bién ap n6i vao mach stato.

Nhuge di€m cha dong co dien déng b6 12 mé mdy va c4u tao phitc tap nén
gid thanh dit so véi dong co dién khong déng be.

3.10. CAC MAY PIEN PONG BO CO CAU TAO DPAC BIET

Ngoai mdy phét dién va dong co dién ba pha,ta con gap may phit dién
déng b6 mot pha (ding cung cdp dién cho cdc tai cong sust nhé, lvu dong ) va
dong co déng bo mot pha, ding trong h¢ ty dong va thi€t bi dién sinh hoat.
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Ngoai médy cé day quén kich tir, ta con 83p cidc mdy roto la nam cham viph

ciru hoiic 10to cuc 16 khong nam cham(déng co phan khéng). Cic loai nay
thudng c6 cong sudt nho. : '

~ Trong cong ‘nghiép ngudi ta con ding dong co déng bo cong suit 16n 1am
vi¢c khong tai v dong dién kich ty didy chinh duoc d€ cho déng co phdt ra
cong sudt phan khing hoac tien thu cong’ sugt phan khéng,muc dich dé diéy
chinh dién 4p lusi di¢n. Trong trudng hop ndy may dién duge goi 12 m4y bu

Miy ba déng b6 phit ra céng sust Phan khdng gidng nhu tu dién dé nang
cao hé s6 cong suit cos® cho ludi dien,

BANG TOM TAT CHUGNG 3

Tée dﬁdﬁng b@nl n:ﬂl‘é_o—f:\’gfph i j
P
| Tan s6 dong dien stato [ ——

Lo ZhMtwikg ey

deId[T B
X 3l

1

Phuong trinh dien ap stato mdy
cuc 16i
U=Eo-jlaXy-jlgX, | Pof o bef

| D6 thi vecto mdy cyc 4n (hinh a)

Y.
PG thi vecto my cuc 161 (ink &) | |

e T
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Euemg dic tinh ngoai U = (1)
Ii, = const
n = const

.....................................

ap va coso lusi dien ]

CAU HOI ON TAP
1} Cau tao va nguyeén ly lam viéc clia may pht dien déng bo.
2) M0 hinh todn céia mdy ph4t dien déng bo. '
3) Cong sudt dien tir ctia mdy phit dién déng bo.
4) Bic tinh ngoai va dic tinh didu chinh cha mdy phdt dién déng bo.

5) 'Nguye.n ly lam viée, cich ma mdy va diéu chinh cose ciia dong co
déng bo.

MOT SO BAI GIAI MAU VAN DUNG KIEN THUC DA HQC
Bai sé 3.1.

Mot may phit dien déng b6 ba pha cuc 4dn, day quén stato néi sao, dién dp
khong tai Uy = 398.4 V. Khi dong dién tdi [= 6 A, cose = 0,8 (cham sau) thi
dién dp Uy = 380*V. Thong s6 day quin stato nhy sau: dien r§ R = 0; dien
khing tdn X, = 0,2 Q. Tinh sdc dién dong pha may phat khi khéng tai. Tinh
di¢n khing déng bo X4b va dién khing X, .

Bai gidgi:
D6 thi vécto dong dien va dién dp vE trén

hinh 3-12. Ey; 12 sitc dien dong pha khong tai.
Vi miy néi sao nén:

- Hinh 3-12
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Ugo _ 3984
V33

- Tir 46 thj véc to ta co:

Egf = =230V

Xy, = \/ng —(Ufcoscp)2 = Upsing =16,07V

X o \/ng ~(Ugcosg)? —Upsing \/2302 *(220.0.8)2 ~22006
db = == =

I
Xy =Xgp —X¢ = 2,68-0,2 = 2,48Q)

Bai 56 3.2

2,68Q
6

Mot mdy phét di¢n déng bo ba pha cye dn 6 : Sy, = 1500 k VA;

Ugm =6600 V ; cospy, = 0,8 ; day quan stato dau sao, dién tro day quén

stato R = 0,45 Q; dién khing déng bo X4y, = 6.

a) Mot tai c6 U = 6600 'V, cos ¢ = 0,8 tieu thu dong dien bing dinh

mifc.Tinh dong dién, cong sust tdc dung v phin khang cia tai.

b) Né€u cit tai va ddng dién kich tir chva diéu chinh vin giff trj s6 nhur lic

Bai gidi:
Donyg dién dinh mitc ciia mdy phdt
S4 1500.10°
g = —=dm__ =131,2A
e BUgy V36600
Dién dp pha may phit
Utgm = Yam _ 6600 _4¢,0v
NN

Céng suat tic dung tai tiéu thu:
P= \EUIcosq) =S 4m COSP
© =+/3.6600.131,2.0,8 = 1200kW
Cong suit phén khing tiéu thy
Q=3Uksing =
=/3.6600.131.0,6 = 900kVAr

c6 tai trén, thi dién 4p ddu cyc may phét bing bao nhiéu.

Hinh 3-13
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Dua vao dé thj véc to (hinh 3-13) ta tinh dugc sifc dién dong pha.

Eof = J(Ufcostp + IR)2 +{Xgy + Ufsin(p)2
- J(3810.0.8 +131,2.045) +(1312.6+ 3810.0,6)" = 4370V
Dién 4p day ddu cyc mdy phét khi cit tai:
Ugr =v3Eqs =+/3.4370 = 7569V

Bai s 3.3
Mot may phét di¢n d6ng bo ba pha cuc dn ddu sao: S4,, = 10.000 k VA;

Ugm = 6.3kV; f = 50Hz ; cos@gq,, = 0.8; s6 d6i cyc p = 2; dién tr& day
quén stato R = 0,04Q2; dién khing déng bo Xgy, = 1©; ©6n hao kich tir AP, =
2% Pgy, ; tOn hao co,sat tir va phu AP ¢ = 2,4% P,

a) Tinh téc do quay roto dong dién dinh mijc.

~ b) Tinh c;ﬁng_ suét tdc dung vi phan khdng mdy phét ra; cong suit déng co so
cdp kéo mdy phat va hiéu suft mdy phdt khi mdy 1am viéc & ché do dinh mifc.
Bai gidi:
T8¢ do quay réto :
60f 60.50

n=mn; ———-———1500vg/ph
p 2

Dong dién dinh muc:
Sam _ 10.000

ldm = DU, V363
Cong suat.tac dung méy phat ra:
Pam = Sgm €05 @ gy = 10000.0,8 = 8000 kW
Cbéng sudt phan khdng mdy phat ra:
Qqm = Sam SINP 4 = 100000.0,6 = 6000 kVar
Tén hao kich tir:
APy, = 0,02P,,, = 0,02.8000 = 160 kW.
Téng t6n hao co, sit tir va phu:
APy = 0,024P,,, = 0,024.8000 = 192 kW

=916,5A
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Tén hao trén dién trd day quan phén ing:

AP, = 3.916,5%.0,04 = 100,8 kW

Cong sudt dong co so cip:

Py = Py +Py +Pgp + APy = 8000 + 160 + 192 +100,8 = 8452.8 kW

_ Py - 8000 -

=0,946 -
P, 84528

BAI TAP HOC SINH TU LAM

Bai s6 3.4

Hai mdy phét di¢n dong bo 1am viéc song song cung c4p dién cho hai tai:

Tai 1: S;1= 5000 kVA ; cosp; =0,8

Tai 2: Siz= 3000kVA ; cosp, =1

M4y phat thi nhat phit ra P,= 4000 kW, Q,=2500 kVar. Tinh cong suft
may phét thit hai va hé s6 cong sudt ciia mdi mdy phat.

Dép 56 : P, = 3000 kW; Q, = 500 kVar ; Coso, = 0,848; Cosg, = 0,086.
Bai s6 3.5

Mot dong cu dién d6ng bo ba pha d4u sao ¢6 thong s6 Py = 575 kW

Ugm=106000V ;1 =0,95; cospgy, =1;p=3;f=50Hz

a} Tinh mémen quay dinh mic, dong dién dinh mic.

b} Néu momen can chi dat 75% My, thi cong sudt phan khéng t6i da dong
co cé thé b cho mang dién 1a bao nhiéu? Mu6n dat diéu dé phai lam thé nao ?

Dipsdé: a) My, =5491 Nm; Igm = 58,2 A; b) Q... = 3918 kVar,
Bai 56 3.6

Mot nha mdy tieu thy cong suat dién P,= 700kW véi cosg = 0,7. Nha méy cé
thém mot tai co véi cong suit co 100kW. Dé kéo lai va két hop nang cao coso
ngudi ta chon mot déng co déng bd c6 hicu sudt n = 0,88, Xic dinh céng suat
bi€u ki€n Sy, cia dong co déng bo dé nang he s6 cong sust nha may dat 0,8.

Pap s6 : S, 2 154 kKVA
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Chuong 4
MAY BIEN MOT CHIEU

Ngay nay, mac di dong dién xoay chidu dwgc sir dung r4t rong rdi, song
mdy dién mot chidu vin t6n tai, dac biét 1a dong co 1 chiéu. Trong céng
nghiép, dong co dien mot chiéu duge sir dung & nhitng noi yéu cdu momen ma
‘mdy 16n hoic yeu cdu diéu chinh t6c do bang phing va pham vi rong.

Trong cdc thiét bi dong, cic may dién khuéch dai, cdc déng co
chdp hanh cing 12 may dién mot chidu. Ngodi ra, cdc mdy dién mot
chiéu con thdy trong thiét bj 6 16, tay thuy, mdy bay, cic mdy phat dién
mot chi¢u dién 4p thap ding trong cdc thi€t bi dién hoa, thist bi han
dién c6 chat lwong cao.

Nhuoc diém chi y€u ciia m4y dien mot chiéu 12 ¢6 ¢ gép lam cho cdu tao
phifc tap, dat tién va kém tin cay, nguy hiém trong moi trudng dé& nd. Khi sir
dung doéng co mot chiéu, cén phai ¢6 nguén di¢n mot chidu k&m theo (bo
chinh hwu hay may phét dien mot chiéu).

Hinh.4-2. L4 thép 15i roto

Hink 4-1. Mt cét ngang truc mdy di¢n mot chidu
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4.1. CAUTAO MAY PHAT BIEN MOT CHIEU

Nhing phdn chinh clia mdy dien mot chiéu £0m staro véi cuc tir, réto véi
day quén va c6 g6p véi chéi dién. Trén hinh 4-1 vé mat cat ngang truc .

4.1.1. Stato

Stato con goi la phdn cidm, gém 15i thép bang thép diic, vira a mach tir vira
1a vo mdy. Cdc cuc tir chinh c6 day quin kich tir (hinh 4-1).

4.1.2. Réto

R6 1o ciia mdy dién mot chidu duoc goi la phan tng, gém 15i thép va
day quin phédn ing. L&i thép hinh try, 1am bing cdc 14 thép k¥ thuat dién
day 0,5 mm, phir son cich dién ghép lai. Céc 14 thép duoc dap c6 156 thong gio

va rinh dé dat day qudn phén ing (hinh 4-2). Mai
phin tir ciia day quén, phin tng c6 nhiéu vong day,
hai didu v6i hai phién gép, hai canh tdc dung cia
phdn tlt day quén dit trong hai ranh duéi hai cuc
khdc tén. Hinh 4-3a, b v& bén phin tir day quin x&p
hai 16p. Mbi phén tir chi c6 mot vong cic phédn tir
dugce ndi thanh mach vong khép kin. & day quidn xép
don s6 nhanh song song bing s6 cuc tir. Day quan
trén hinh v& ¢ hai nhanh song song (Hinh 4-3c).

Hinh 4-3
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Ngoai day quin x€p, & mdy dién mot chiéu con kiéu day quén séng. Hinh
4-4 v& hai phin tir day qudn kiéu séng. Cdc phén tf dugc néi thinh mach
vong kin. & diy quin séng don chi cé hai mach nhdnh song song, thudng thiy
¢ may ¢6 cong sudt nho.

HEEEEEEEEEREREN

Hinh 44. Day quin kifu séng

4.1.3.C8 gép va chdi dién

C6 gép gbm cic phién gép Ftine, ="
bang d6ng dugc ghép cach dién,
c6 dang hinh try, gan & ddu truc (&
roto. Hinh 4-5a v& mat cit cé gép { b
dé thdy ro hinh déng cta phién
gép. Céc ddu day cua phan tir ndi
v6i phién gép. '

Chéi dien (chéi than) 1am B : b}
bing than graphit hinh 4-5b. Cfc h g
chdi ty chat len cd gdp nhd 15 xo a) |
va gid chdi dién gin rén nip mdy. Hinh 4-5. 2)Cogop  b)XChdi dién

4.2, NGUYEN LY LAM VIEC CUA MAY PHAT
VA PONG CO MOT CHIEU
4.2.1.Nguyén ly lam viéc va phuong trinh dién ap may phat dién
mdt chiéu
Hinh 4-6 mo té nguyén 1¢ 1am viéc clia mdy phét di¢n mot chiéu, trong dé
day quén phin tng chi ¢6 mot phdn tir n6i v6i hai phién déi chiéu.

Khi ddng co so cip quay phin dng, cdc thanh din cta day quan phdn iing
cit tir trudng cla cuc tlt, cim dng cdc sic dién dong. Chiéu sdd x4c dinh theo
quy tdc ban tay phdi. Nhu hinh 4.6, tir trudng huéng tir cuc N dén S (tir trén
xuéng dudi), chidu quay phdn ing nguge chidu kim déng hé, & thanh dan phia
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trén, sdd c6 chiéu tir b dén a. G thanh din
phia dudi, chiéu sdd tir d dén c. Sdd chia
phdn tir bang hai 14n sdd coa thanh din.
Néu ndi hai chéi dién A va B v6i tai, trén
tii s&€ c6 dong dién chiéu tir A dén B.
Di¢n dp clla mdy phat dién cé cyc duong.
& chéi A va am & chdi B.

Khi phén ting quay duge nira vong, vi
tri cGa phdn tir thay déi, thanh ab & cuc S,
thanh dc & cuc N, sdd trong thanh din déi
chiéu. Nho c6 chéi dién dding yén, chéi
dién A vin n6i vdi phién gop phia trén,
chéi B néi véi phign gép phia dudi, nen
chiéu dong dién & mach ngoai khong déi.
Ta c6 mdy phdt dién mot chidu vé6i cue duong & chéi A, cuc am & chéi B.

Hinh 4-6. Nguyeén li 1am viéc
clia mdy phdt dién mdt chidu.

Néu méy chi c6 mot phdn ti, dién 4p ddu cyc nhu hinh 4-7a. D€ dien 4p
16n va it dap manh (hinh 4-7b), day quén phai c6 nhiéu phén tir, nhiéu phién
déi chiéu.

O ché do mdy phdt , dong dién phén img I, ciing chidu véi sdd phin tng
E,.. Phuong trinh dién 4p 1a:

U=E,-Ry, 4.1)

Trong d6: Ry, 1a dién roi trong day quéin phdn tng; R, 1 dién tr& cia

day quin phdn tng; U la dién 4p ddu cuc mdyphit; E, Ia sitc dién dong phén
Ung. '

El.r
1424748

e

I hY A I

NN SN SN NS /

N/ \V4 NS N/ V4

A A A A A,?"'B/A\

IN AN rN 7y 7N +

L T A N A N S N S W \/1 2

t f v/ Wi \Wi v/ \W; \ t
0 k'] ¥ ¥ ' ' LY
a) 'b)

Hinh 4-7. D6 thi dién dp d4u cyc may phdt dien mot chiéu
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4.2.2.Nguyén Iy lam viéc va phuong trinh dién ap cda déng co dién
mot chiéu

Hinh 4-8 m6 14 nguyen 1y 1am viéc cha dong co dién mot chiéu. Khi cho
dién dp mot chiéu U vao hai chéi dién A va B, trong day quin phédn ing cé6
dong dién I,. Cic thanh dén ab, cd c6 dong dién ndm trong tir trudmng, s& chiu
luc: Fy, téc dung lam cho r6to quay. Chiéu luc Xdc dlnh theo quy tic ban tay
trdi, hinh 4-8a,

Khi phin iing quay dugc nira vong, vi tri cdc thanh din ab, cd d6i ché
nhau, do c6 phi€n gép ddi chiéu dong dién, giit cho chiéu luc tic dung khong
ddi, dam bao dong co c6 chiéu quay khong ddi (hinh 4-8b).

Hinh 4-8. Nguyén [f 1am viée clia dong co dién mot chiéu

Khi dong co quay, cdc thanh din cit tir trudng s&€ cam ng sdd E,. Chiéu
sdd xdc dinh theo qui tic ban tay phai. O dong co mot chiéu sdd E, nguoc

chiéu véi dong dién I, , nén E; cdn duge goi 12 sirc phan dien.

Phurong trinh dién dp sé la: U=E,;+R,I; (4.2)

4.3. TU TRUONG VA SUC PIEN PONG
CUA MAY PIEN MOT CHIRU
4.3.1. T trudng va sirc dién dong clia may dién mot chidu

Khi mdy di¢n moét chiéu khong tai, tir trudng trong may chi do dong dién
kich tir gay ra goi 12 tir trudng cuc tir. Trén hinh 4-9a v& tr truong cuc tir. Tir
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trung cyc tir phin bg d6i xing, & trung tinh hinh hoc mn thanh din chuyén
déng qua d6 khéng cam ing sdd.

Hinh 4-9. Tir trudmg mdy dién mot chiéu

Khi mdy dién c6 tai, dong dién I, trong day qudn phdn tmg s& sinh ra tir
truong phén ing (hinh 4-9b). Tir trudng phdn ng hudng vuéng géc véi tr
trudng cuc tir. '

Tac dung cha tir trudng phﬁn ng Ien tir trudng cyc tir goi 13 phan ing
phén dng, tr trudng trong mdy 12 tir trudng tdng hop cilia tir trudmg cyc tir v tir
truong phén dng (hinh 4-9c). Tren hinh 4-9¢ v& tir trudng téng hop. G mot
mém cue, tir trudng duge tang cudng (G dé tr trudng phdn ng tring chiéu véi
wr truong cuc tiY), trong khi d6 & mdém cuc kia, tir trudng bi yéu di (O dé6 tix
truong phan-ing nguge chiéu vdi tir trugmg cue ti).

Hau qua cia phan ung phdn ing la: _ _

a) Tir trudng trong mdy bj bién dang: diém trung tinh dich chuyén tir trung
tinh hinh hoc mn dén vi tri mo6i goi 12 trung tinh vat 1y mn. Géc iech P
thuong nhod va lech theo chiéu quay roto khi 1a mdy phét dién, va nguge chiéu
quay roto khi 1a déng co dién. O vi tri trung tinh hinh hoc, tit cdm B # 0, thanh
ddn chuyén dong qua d6 s& cam (ng sdd, gay anh huong xdu dén viec déi
chiéu (s& xét ¢ bai 4.5).

b) Khi tai 16n dong dign phén dng 16n, tir trudng phén ing 16n, phdn mom
cyc tir truding duge tang cudng bi bdo hoa, tir cim B & d6 tang lén duge rit it,
trong khi d6, mém cyc kia i trudng gidm di nhiéu, két qua 1a tir théng & cia
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méay bi giam xudng. Tir théng giam kéo theo siic dién dong phan tng E, giam,
lam cho dién 4p ddu cuc may phat U giam. O ch€ do dong co, tir thong giam
lam cho mémen quay giam, va t6c d6 dong co thay déi.

Pé khic phuc hiu qua trén ngudi ta
dung cyc tir phu va ddy quin bi.

Tir trudng cla cire tir phu va day quén bl
nguge véi tir truong phén dng.

Dé kip thdi khic phuc tir trudng phén
ting khi tai thay déi, day qudn cyc tir phu va
day quin bit ddu ndi ti€p v6i mach phén ting
(hinh 4-10)-

Hinh 4-10

4.3.2. Sirc dién déng phin img

a) Strc dién dong thanh ddn

Khi quay roto, céc thanh din cla day qudn phén dng cit tir trudng, trong .
mdi thanh din cam tng sitc dién dong la:

e = Bylv
trong d6: B,- tir cam trung binh duéi cuc tir
v - t8c dé clia thanh din
1 - chiéu dai hiéu dung thénh din.
b) Stic dién dong phdn iing E,

Day quin phdn dng gém nhiéu phdn,tir ndi ti€p nhau thanh mach vong
kin. C4c chéi dién chia day qu&n thinh nhiéu nhdnh song song. Sdc dién dong
phidn ng bing téng cdc sic dién dong thanh din trong mot nhianh. Néu s6
thanh din cla diy quén 1a N, s6 nhdnh song song 13 2a (a la s6 doi nhdnh), s6

thanh dan mot nhénh 1a ; , sttc dién dong phdn tng la:

a
N N
E,=—e=—DBgl .
v 23‘u': 2 Db v (4.4)
Téc 40 dat v xdc dinh theo dd quay n (v/ph) bdng céng thic:
60 '
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Thay (4.5) vao (4.4)va chii ¥ ring tir thong ¢ dudi mbi cie la:

=By (4.6)
2p
cudi cing ta co: Ey =-P£nd) (4.7a)
60a
hoidc Ey =kgn® (4.7b)

trong d6 p: s6 doi cyc.

Hesé kg = %—» phu thudc vao cdu tao day quan phin fng.

Stc dién déng phén.ing ty 1& v6i 18c do quay phédn ing va tir thong
dudi mdi cuc tir. Mudn thay déi tri s6 sic dién dong , ta co thé diéu
chinh toc dé quay, hoac diéu chinh tir thong, bang cich diéu chinh dong
dién kich tir. Mu6n ddi chiéu sdc dién déng thi hoac déi chiéu quay,
hoac ddi chiéu dong dién kich tir.

' 4.4. CONG SUAT PIEN TU, MOMEN BIEN TU
CUA MAY DPIEN MOT CHIEU
Cong suﬁ_t dien tir cha méy di¢n mot chiéu
Py =Eyly | | (4.8)
Thay gié tri E trong (4.7a)vao (4.8)ta cb

pN ' :
P, =P n@1 4.9
o T e0a Y @9

Momen dién tir 1a:

Pdl

Mm (4.10')

r
o, 12.16¢ do géc quay cia roto, duge tinh theo téc do quay ctia n (vg/ph)
bing biéu thic:

2 | :
o = 6“(:‘ (4.11)
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thay (4.11) vao (4.10) cu6i ciing ta ¢6 bidu thic ciia momen dién tir 13

My =£§Iu® (4.12)
2ma

hOaC: Mdl = kM IlI ] . (4 12b)

trong do h¢ s6 kyy =§—N phu thugc vao cdu tao day quan.
Ra

Momen dién tir ty l¢ v6i dong dien phén tng I, va vr thong. Muén thay
d6i momen dién tir, ta phai thay d6i dong di¢n phin tmg 1, hoic thay déi

ddng dién kich tir Iy, Mudn d6i chidu momen dien tir phai d6i chiéu hoic
dong dién phan ung hodc dong dién kich tir.

4.5.TIA LUA PIEN TREN O GOP VA BIEN PHAP KHAC PHUC

Khi méy dién 1am viéc, qu4 trinh d6i chiéu thudmg gay ra tia lira giita chéi
dién va c6 g6p. Tia lira 16n ¢6 thé gay nén vanh lira Xung quanh cé gép, phd
hong chéi dién va cé gép, gay tén hao ning lugng, inh hudng xau dén moi
truong va gdy nhiéu dén sy lam viéc cla cdc thidt bt dién tir. Sy phdt sinh tia
Iira trén cd gop do cdc nguyén nhan co khi va dién tir.

4.5.1. Nguyén nhan co khi

Su ti€p xic gita ¢8 gép va chéi dien khong t6t, do ¢ g6p khéng tron,
khong nhin, chéi than khong ding qui cdch, rung déng ctia chéi than do c¢6
dinh khéng t6t hoic luc 16 xo khong di dé ty st chéi dién vao c6 gép.

4.5.2. Nguyén nhan dién tir

Khi roto quay lién ti€p c6 phdn tir chuyén mach nhénh nay sang mach
nhénh khdc . Ta goi cdc phén tir &y 1a phin t&r d6i chiéu. Trong phdn tir d6i
chidu xu4t hién cic sic dién dong sau:

a) Sitc dién dong tr cam ey , do sur bién thien dong dién trong phin tir ddi chidu.

b) Sirc dién dong hé cdm em » do su bi€n thién dong dién cia cic phéin tir
d6i chiéu khdc 1an c4n.

¢) Stc dign dong eq do tir trudng ciia phén ing gay ra.
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O thdi diém chdi dien ngén mach phin tir déi
chiéu (Hinh 4-11), cdc sitc dién dong trén sinh 1a
dong di¢n i chay quén trong phén tir 4y, tich luy
nang luong va phéng ra dudi dang tia lira khi vanh
g6p chuyén déng.

D¢ khic phyc tia lira, ngoai viec loai trir
nguyén nhan co khf ta phai tim cdch giim trj s6
cdc sic dién dong trén vd ding cuc tir phu va day
quén bir d€ tao nén trong phdn tir d6i chidu cic sitc
dién dong nham b ( triét tiéu) tdng 3 sic dién
dong e, ey, €,. Tir trudng cia day qudn bl va cyc
tr phu phai nguoe chiu véi tir trudng phan img.
D61 v6i mdy cong sudt nhd, ngudi ta khong ding
cyc tir phu ma déi khi chuyén chéi than dén trung
tinh vat ly.

A B C D

A B C

[ Ha'gb [el T—
2i

[ Telblcl—
%2.

i
A B C

I TFTalbTle

—-—

Tia lita

Hinh 4-11

4.6. MAY PHAT DIEN MOT CHIEU

4.6.1. Phan loai may phat dién mét chisu

Dua vao phuong phip cung c4p dong dién kich tir, ngudi ta chia may dién

mot chidu ra cdc loai sau:

a) Mdy dién mot chiéu kich tir déc lgp. Dong dién kich tir clia may lay
tir ngudn dién khdc, khéng lien hé vdi phan ing cua mdy (hinh 4-12).

b) Mdy dién mot chiéu kich tir song song. Day qudn kich tir néi song

song v¢i mach phdn tmg (hinh 4.12b).

-

O FOd | £

) b) c)

)

Hink 4-12. Céc phuong phép cung cdp dong kich tir

9 - G1AO TRINH MAY DIEN

ﬁ#ﬂ
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c) Mdy dién mot chiéu kich ti ndi tiép. Dy quin kich tir mic néi tiép
vdi mach phdn ing (hinh 4.12c¢).

_ d) Mdy dién mot chiéu kich tir hén hop. Gém hai day quéin kich tir:
Day quan kich tir song song va diy quén kich tir n6i tiép, trong dé day quin
kich tir song song thurdng 1a chi y&u (hinh 4.12d).

4.6.2. May phat dign mdt chiéu kich 'tt‘r doc lap
So d6 mdy phat dién kich tir doc 1ap vé trén hinh 4-12a, dong dién phdn
tng I, bang dong di¢n tai I.
Phuong trinh dong dign la: I, =1 (4:13a)
Phuong trinh dién 4p la: '
Mach phdn ing: U =E, - Ry, (4.13b)
Mach kich tir - U =Ly (R + Ry (4.13¢)
trong d6: R, 1a dién tr& day quén pﬁin iing
Ry, 13 dién tr&r day quan kich tir
Ry, dién tré diéu chinh

Khi dong dien tai I tang, dong dién phdn ting tang, dien dp U gidm xu6ng
do hai nguyén nhan sau:

- T4c dung cua tir trudng phdn ing 1am cho tir thong ¢ gidm, kéo theo siic
dién dong E,, giam.
- Dién 4p roi trong mach phén iing R I, tang.

Duong dac tinh ngoai U = f(I) khi t6c do va dong dién kich tir khong déi, v&
trén hinh 4-13b. Khi tai ting dién 4p giam, do giam dién 4p khoang 8 = 10 %
dién 4p khi khong tai.

Pé giit cho dién 4p miy phédt khong déi phai tang dong dién kich tir.
Dudng dic tinh diéu chinh I, = £(}), khi gii¥ dién dp va t6c do khong déi v&
trén hinh 4-13c.

M4y phét kich tir doc 13p 6 vu diém vé diéu chinh 'dien 4p, thudng gip
trong céc h¢ théng mdy phét - dong co d€ truyén dong mdy cdn, mdy cét Kim

130




¥

c)

. Hinh 4.13, Mdy phét dien mot chiéu doc lap
loai, thiét b1 ty dong trén tau thuy, may bay vv... song c6 nhugc diém 1a cdn 6
ngudn dién kich tir riéng.

4.6.3.May phat dién kich tir song song

So dé mdy phét di¢n kich ti¥ song song v& trén hinh 4-14a. D& thanh lap
dién 4p cén thuc hién mot qué trinh ty kich tir.

Lic diu, miy khong c6é dong dién kich tir, tir thong trong médy do tix du
clia cuc tir tao ra , bing khodng 2 + 3% tir thong dinh mifc. Khi quay phén

U4 |

/

-
Lk

R

—

B b . o)

Hinh 4-14. Mdy phit dién kich tir song song
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ting, trong diy qudn phén dng s& cd stc dién dong cam ing do tir thong du
sinh ra. Sic dién dong nay khép mach qua day gudn kich tir (dién tr& mach
kich tir & vi tri nhé nhdt), sinh ra dong dién kich tir, lam tang tir trudng cho
mdy. Qué trinh ti€p tyc cho dén khi dat dién dp 6n dinh. D€ may cé thé thanh
lap dién 4p, cdn thi€t phai c6 tir du va chiéu tir rudng day quén kich tir phai
cing chiéu tir trudng du. Néu khéng ¢dn ti¥ du, ta phai méi dé tao tir du, néu
chiéu hai tir trudng nguge nhau, ta phai déi cuc tinh day quan kich tir hoac ddi
chiéu quay phdn tng.

Phuong trinh can bing dién 4p la:
Mach phdn ting: U=E;- R, {4.14a)
Mach kich tir: U = I (Ry + Ry,) .+ (4.14b)
Phwong trinh dong dién:

L =1+1y | (4.14c)

Khi dong dién tai tang, dong dién phdn {ng ting, ngodi hai nguyén nhan
lam dién dp U ddu cyc giam, lam cho dong dién kich tir giam, tir thong va sifc
dién dong cang giam, chinh vi th€ dudmg dac tinh ngoai d6c hon so voi mdy
kich tir déc 14p va c¢6 dang nhu hinh 4-14b. Tir dudng dic tinh ta th&y, khi ngin
mach, dién dp U = 0, dong kich tir bdng khong, stic dién dong trong miy chi do

tir du sinh ra vi th€ dong dién ngén mach [, nho so vdi ddng dién dinh mitc.

Dé diéu chinh dién 4p, ta phai diéu chinh dong dién kich tir, dudng dac
tinh diéu chinh I, = f(I), khi U, n khong ddi v& trén hinh 4-14c.

4.6.4.May phat dién kich tir néi tigp

So d6 néi day nhu hinh 4.15a.
Dong dién kich tir 1a dong dién
tai, do dé khi tai thay déi, dién 4p
. thay d6i r4t nhiéu, trong thuc t€
khong st dung mdy phdt kich tr
ndi ti€p. Pudng dic tinh ngodi
U=f(I} v& trén hinh 4.15b. Dang
duong dac tinh ngoai dugc giai
thich _hu sau: Khi tai tang, dong a)

UIL

—y

1 b)

dien 1, ting, tir thong va E, tang, Hinh 4-15.Mdy phat dien kich tir ngi tiép
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do d6 U tang, khi I= (2 + 2,5)I,, m4y bdo hod, thi 1 tang U s& gidm.

4.6.5. May phat dign kich tir hén hgp

So dé n6i day vé& trén hinh 4-16a. Khi néi thuan, tir thong céa day quan
kich ¢t n6i tiép cling chidu véi tir thong cila day quén kich tir song song, khi
tai tang, ti théng cudn néi ti€p tdng 1am cho tir thong cla may ting lén, sitc
dién dong cha mdy ting, dien 4p ddu cyc clia mdy dugc gilt hiu nhu khong
déi. Day 12 wu diém 16n nhat cia mdy phat dien kich tir hén hop. Pudng dac
tinh ngoai U = f(I) v& trén hinh 4-16b. '

Khi n6i nguge, chidu tir trudng ciia day quén kich tir ngi tiép nguge véi
chi€u tir trudng cla day quén kich tir song song, khi tai tang dién 4p gidm rat
nhiéu. Budng dic tinh ngoai U = f(I) v& trén hinh 4-16c¢. Budng dic tinh ngoai
ddc, nén dugce sit dung 1am mdy han dién mot chiéu. :

UJL

L
il
s oy .

m‘r

O]

Ra

-~V

c)
Hink 4-16. Méy phit di¢n kich tr hén hop

4.7. PONG CO PIEN MOT CHIEU

Dya vao phuong phép kich tv, viec phan Joai dong co dién mot chiéu,
giéng nhw dd xét d6i v6i mdy phat mot chiéu.

Theo cong thic ( 4.7a), sitc dien dong clia dong co dién mot chidu I3 ;
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E, =N oo | (4.15)

Déi v6i dong co, dong dién I, nguoc chiéu véi sic dién dong, nén E, con
goi 1a sttc phan dién.,

Momen dién tir cia dong co theo coﬁg‘thfrc(4. 12a)
Mg, =%iu¢ : : : (4.16)
4.7.1.M3 may dong co dién mot chigu
Phuong trinh dién 4p & mach phén ing 15?
U=E,+RgJ, (4.17a)
Tir 46 rt ra:

_U-Ey

I
u R,

(4.17b)

 Khi mé& mdy, t6c d6 n = 0, sitc phan dién E, = ken® = 0, ddong dién phédn
iing hic md may 1a:
) . .
Lymsy =— : 4.18
wms =g (4.18)

u

Vi dién tré R, 1t nho, cho nén dong dién phin (mg lic m& mdy rdt i6n
khoang (20 +30)14,,, 1am hong cd gop va chdi than. Dong dién phédn dng 16n
kéo theo dong dién md mdy I 4 I6n, 1am anh huéng dén ludi dién.

DE giam dong dién mé mdy, dat I,z = (1,5 + 2) I4,, ta ding cdc bién
phép sau:

a) Dang bién tré mo méy R,,;

Mic bién trd m& mdy vao mach phdn dng (hinh 4.17). Dong dién md mdy
phdn ing lhic ¢6 bién trd md may la:

U _

I e =— 4.19
4 mg Rl.r+Rm6‘ . ( )
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Lic ddu d€ bién trd R4 16n nhét, trong qué trinh m& mdy, téc do tang

1én, sic dién dong E,, ting va dién trd md mdy gidm ddn dén khong, mdy 1am
viéc ding di¢n 4p dinh miic.

b) Gidm dién dp ddt vao phdn ing
Phuong phép nay duge sir dung khi ¢6 ngudn dién mot chiéu cé thé diéu

chinh dién &p, vi du trong hé th6ng mdy phat - dong cd, hoac ngudn mét chiéu
chinh luu. :

Céan chy y ring dé moémen m& mdy 16n, lic mé mdy phai ¢6 tir thong 16n
nhat, vi th€ cdc thong s& mach kich tir phai diéu chinh sao cho ddng dién kich’
tir lic m& mdy 16n nhat,
4.7.2.Diéu chinh tdc dd

Tir phuong trinh (9.17a) rit ra
E,=U-R,],
Thay tri s6 E, =kg.n®, ta ¢ phurong trinh tdc d¢ 1a

4.20
_~: (4.20)

Nhin vao phuong trinh ( 4.20), mot céch tdng quét, thdy ring mudn diéu
chinh t8c do, ta cé cdc phuong phdp sau.

a) Mdc dién tré diéu chinh véo mach phdn ting

Khi thém dién tré vao mach phdn dng téc
do gidm. Vi rdng dong dién phdn ting 16n, nén
tén hao cong sudt trén dién r& didu chinh lén.
Phuong phédp nay chi sir dung & dong co cong -

U —
- Rdc
sudt nho. ' 1 A
b) Thay doi dién dp U ] '
Rm& i

Ding ngudén dién mot chiéu diéu chinh
dugc di¢n 4p cung cdp dién cho dong co.
Phuong phdp nay duge sir dung nhiéu.

, . Hinh 4-17. Diing bién tré m& méiy
c) Thay d6i 1w théng

- Thay déi tir thong bling céch thay ddi dong dién kich tir,
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Khi diéu chinh t6¢c do, ta két hop cdc phuong phép tren. Vi du phuong
phdp thay déi tir thong, k&t hop voi phuong phip thay déi dien dp thi pham vi
di€u chinh rdt rong, day 13 wu didm 160 cia dong co dién mot chiéu,

Dudi day ta s& xét cu thé céc Joai dong co mot chiéu,

4.7.3 .DBong co dién kich tir song song
So d6 ndi day nhu hinh 4-18, trong d6 da v& chién dong dién vao dong co
I, dong dién phin Gng I, va dong dién kich tr I,,.

Dé m& mdy ta ding bién tré mé miy Rp,s. DE diéu chinh t6c do, thudng
ding diéu chinh Ry, dé thay déi I, do d6 thay d6i tir thong . Phuong phap
nay st dung rét rong rai, song cin chii y khi giam tir thong @, c6 thé dong dién
phan Gng I, tang qué trj 56 cho phép, vi th€ c4n ¢6 bo phan bao ve, cit dien
khong cho dong co 1am viée, khj tir théng gidm qué nhiéu.

a) Duong ddc tinh con = AM)

Pudng dic tinh co 12 durng quan hé giita t6c do va mémen quay M khi
dién 4p U va dién tr& mach phan tng va mach kich tir khong déi.

Tir cong thitc (4.20), ta c6:

n=—2__ Ry (4.21)
kg® kp®
Mat khdc theo biéu thic momen digntt M = kyly ® ritra I, = kMCD ,
M
thay vao biéu thitc téc d6 ta cé:
n=-Y___ Ry - (4.22a)
kE(D kEkMCD '
Néu theém dién tres R;, vao mach phén tng thi ta ¢6 phuong trinh:
R,+R
= U R L (4.22b)
kg®  kpky®

Trén hinh 4-18b vé dudng dic tinh co, dudng 1 12 dudng dic tinh co tu
nhién (Rp = 0 g vSi phuong trinh 4. 22a). Dudmg 2 v6i R, = 0 iing vei
phuong trinh 4. 22b).
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b) Dac tinh lam viée
Buéng dac tinh 1am viéc duge xdc dinh khi dién 4p va dong dién kich
khong d6i. D6 1a cac dudng quan h¢ gitra t8c do n, mémen M, ddng dién phan
ing I, va higu sudt 1 theo cong sudt trén truc P,, duge v& trén hinh 4-18¢.
+171- | |
fi | T Mo

c) 2

Hinh 4-18. Dong co dién kich tir song song
Ta c6 nhén xét dong co di¢n kich tir song song c6 déc tinh co cing, va t6c
d6 hdu nhu khéng d8i khi cong sust tren truc P, thay ddi, chiing dugc dimng
nhiéu trong cdc may cét kim loai, cdc mdy cong cu v v... Khi c6 yéu cdu cao

vé diéu chinh t6c do ta ding dong co kich tir doc 1ap.
4.7.4. Béng co kich tir néi tisp

So d6 ndi day vé trén hinh 4-192. DE my mdy ta ding bi€n trd md mdy
Rpng- D€ diéu chinh téc do ta cé thé ding cdc phuong phdp di néi & muc 4.7.2,
song chii ¥ ring, khi diéu chinh tir thong, ta méc bién tra diéu chinh song song
vdi day qudn kich tir n6i tiép.

a) Duéng dic tinh co n = fiM)

Khi mdy khong bio hoa, dong dién phén ing I, va tir théng @ ty le véi
nhau, nghia la:

I = k@ (4.23)
dods: M= kyl,® = kyk;®? = k2.0
hoic la: ¢= J—kﬁv (4.24)

trong dé k= kMkl
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Thay biéu thic (4.23) va (4.24) vio (4.20) ta'cé:

kKU  kRy ,
kE '\/_ kE
bt £=a , ~l§—=b. cudi cling ta c6:
ke kg
aU
n=—-bR (4.25)
AR

Tir biéu thic (4.25) thdy ring, phuong trinh dic tinh co ¢6 dang

-]
Y

Hinh 4-19. Dong co kich tir n6i tiép
hypecbon (4.19b). Budng dac tinh co mém, mémen ting thi tc do co giam.
Khi khong tai hoic tai nhd, dong dién va tir thong nhd, t6c do dong co téng c6
thé gay hong dong co vé mat co khi, vi th€ khong cho phép dong cd kich tir
ndi ti€p md may khong tai hodc tai nhd.

b) Dudng ddc tinh lam viéc
Trén hinh 4-19¢ vé cdc dudng dic tinh lam viéc . Dong co duge phép lam
viéc v6i t6c do n nho hon t8c 36 gidi han ngy,. Duding dic tinh trong vung lam
vigc v& bang dudng nét lién,

Vi ring chua bdo hod mdémen quay déng co ty 1& v6i binh phuong dong
dién, va t6c do gidm theo tai , dong co kich tir n6i ti€p thich hop trong ché do
tai nang né, duge sir dung nhidu trong giao théng vén tai hay cdc thiét bi cdu
truc.

4.7.5. Pdng cd kich tir hdén hgp

So d6 ndi day v& trén hinh 4-20a. Cic day quin kich tir ¢6 thé n6i thuan
(tlr trudng 2 diy qudn cing chiéu) lam tang tir thong, hoac n6i ngugc (tir
trudng 2 day quan ngugc nhau) Iam giadm tir thong.
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Hinh 4-20. Dong co kich tir hén hop _ _
Bic tinh co dong co kich tir hén hop khi n6i thuan (dudng 1) sé 1a trung
binh gita dac tinh co ctia dong co kich tir song song (dudng 2) va n6i ti€p
(dudng 3) (hinh 4-20).

Cac dong co lam viéc ning né, day quan kich tir n6i tiép 1a day quén kich
tir chinh, cdn day quén kich tir song song 14 phu va duge néi thuan. Day quin
kich tir song song dim bio t6c d¢ dong co khéng ting qué 16n khi moémen
nho. :

Dong co kich 1ir hén hgp ¢ day qudn kich tir néi ti€p 1a kich ¢ phu, va
n8i nguoce, ¢6 dac tinh co rdt cing (dudng 4) hinh 4-20, nghia la t6c do quay
hau nhw khong déi khi momen thay d6i. That vay, khi momen quay tang, dong
dién phén Umg ting, diy quén kich tr song song lam t6¢ do giam mot it, nhimg
vi ¢6 diy quén kich tir n6i ti€p duge ni nguge, 1Am gidm tir thong trong mdy,
d& ting t6c doé dong co lén nhu cil. Nguoc lai khi néi thuin s&€ lam cho dac
tinh cda déng co mém hon, mémen mé méy 16n hon, thich hgp v&i may ép,
maiy bom, mdy nghién, may cdn vv..vv.

4.7.6. BDong cd van ning

Trong cobng nghi¢p cling nhu trong cdc thiét bj dién sinh hoat, ngudi 1a sir
dyng réng ridi logi dong co c6 vanh gép diing duge véi dong dien mot chiéu va
ca dong dig¢n xoay chiéu, nén goi 1a dong co van nang. Dong co van nang
thuong c6 hai cyc ur véi day quan kich tir n6i ti€p. Dong kich tir 1a dong phin
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img, nén 1t thong va dong phin g s& bién thien ddéng thdi v&i nhau, bao dam
chiéu mémen quay dong co khong dsi.

Dong co van nang thich hgp véi ché do lam viéc nang né, nén nhiéu nudc
s dung dong co niy trén dudng sit véi ludi dién xoay chidu tén s& 50 Hz (
hoic 25 hay 16 2/3 Hz).

BANG TOM TAT CHUGNG 4

‘ ;J_'
- Miy dién mét chiéu kich tir doc lap

+
Tkt

|

—

9]

kt

May dién mot chiéu kich tir song song

Mady dién mot chiéu kich tir nsi tép , ‘ U ; T
U°
=
May dién mét chiéu kich tir hdn hop '
r
o fo o pN
Sic di¢n dong mdy dien mot chidu E, E, = Ea—nq) =ken®d
a

Momen di¢n tir may dién mot chiéu My = Epﬁlutb =kpmI @
I

P . U .
Cac bién phip mé may: I, =~ R. | D MacRg vao mach phin img
u

2) Giam dién 4p U

Cic bign phip didu chinh t6¢ do (thiét
bi don gian, pham vi diéu chinh rong
va lién tuc). ' :
C_U-Ryl,
kg®

1) Mac Rp vao mach phén (g
2) Thay déi dién 4p U
3) Thay déi dong kich tir
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CAU HOI ON TAP
1. Cau tao va nguyén 1y lam viéc cha mdy ph4t dién mot chiédu.
2..Sl’l'C dién dong va mémen dién tir clia mdy dién mot chidu.
3. Phan loai va so do ddu day cha cdc loai mdy dien mot chiéu.
4. M& may va diéu chinh 16c do dong co mot chidu.

5. Cic dic tinh 1am viéc va dic tinh co clla dong co diép mot chiéu.

MOT SO BAI GIAI MAU VAN DUNG KIEN THUC PA HOC
Bai s& 4.1
Mot mdy phdt dién kich tir song song, céng sudt dinh muc Pgm = 25 kW,

dién ap dinh mitc Uy, = 115 V, ¢6 céc thong sé sau: Dién tr& day quan kich

tr song song Ry, = 12,5Q; dién tré day quin phan ing R, =0,0238 Q, 56 doi
nhanh a=2, s6 d6i cyc tir p = 2, s6 thanh dén N = 300, t6c d6 quay n = 1300
vg/ph.

a) Xdc dinh sitc dieén dong E,,, tir thong .

b) Gia sir dong dién kich tir khong déi, bd qua phan ting phdn ing, hay
xdc dinh di¢n 4p ddu cyc miy khi dong dién giam xudng I = 80,8 A.
Bai gidi:
a) Dong dién dinh mirc

Pam _ 25000

Lo =
M Ugm 115

m

=2174A

Dong dién kich tir

_Um _ 115 oo

I.. =
TR, 125

Dong dién phédn tng
by =Igm + T =217,4 4+ 9,2 =226,6 A

Suc dién dong clla mdy
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115

E,=U+ IR, = 115+226,6.0,0238 = 1204 V
Tir théng O

_ 60aE, _ 60.2.1204
pNn . 2.300.1300

Dong di¢n phdn ¢ng

D

=1,852.10" Wh

I,=1 +1,,=80,8492 =00 A.
Dién 4p ddu cyc mdy phit.

U =E, - ,R, = 120,4 - 90.0,0238 = 118,3 V.

s0 4.2

Mot méy phdt dién mot chiéu kich tir song song, dién dp dink mic Uy, =
V, cung cip dong dién [; = 98,3 A cho tai. Dién trd phdn ing R, = 0,0735
Q, dien tr& day quén kich tit song song Ry, = 19 Q. Tén hao co, sét tir va phu

bing 4% cong suft dién.

biét

a) Xdc dinh sitc dién dong E,, va hiéu xudt n cia mdy & ché€ do tai trén.

b) Tinh ddng dién ngdn mach khi ngén mach hai ddo cuc mdy phét. Cho
tir thong du bdng 3% tir thong clia mdy & ché do tdi trén, va t6c dd mdy

khong déi.
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Bai gidi:
a) Dong dién kich tir

Dong di¢n phdn dng
I, =1, + I, =983 + 6,05 = 104,35 A.
Sdc dién dong phin dng
E,=U+ LR, =115+ 104,350,735 =122,7V

Tén hao trong ddy quan kich tir song song.



APy = TRy, =6,05%.19 = 695 W.
Tén hao trong day quén phdn ting

AP, = AR, =104,35% 0,0735 = 800 W.
Tén hao co, sit tir va phy _

APy = 4% P = 0,04.] 15.98,3 = 452 W,
Hiéu sudt cia mdy

__PrP 115.98,3
. P+AP 115.98,3+_695+800+452

Bk = (0,853

b) Khi ngén mach dﬁu-ct_rc, dong dién ngdn mach chay trong day quin
phédn ting :

trong 6 By, = kon®gy = 0,03 kon® = 0,03E, = 0,03.122,7 = 3.7 V.

O mdy phét kich tiy song song, dong dién ngén mach nho hon dong dién
dinh muc. :

Bai s6 4.3

Mot dong co dién mét chidu cong suat dinh mic Py, =1,5 kW, dién 4p

dinh mitc Uy, = 220 V; hiéu suit n = 0,82; t6c d6 n = 1500 vg/ph. Tinh
momen dinh mifc, tng t6n hao trong mdy, dong dién dinh muc.

Bai gidi:
Momen dinh mirc
Py, 15
Mam =9550-1 = 9550 > =955 N
dm n 1500 "

Cong suat dién cung c4p cho dong co

Pym _ 1,5.10°

P, =
T T T082

=1829,3W

Dong dién dinh misc
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P, 18293
[y =k =-2502 _g3qp
dm TG 220

Téng t6n hao trong mdy

AP =P - Py, = 1829,3 — 1500 = 329,3W.

BAI TAP HQC SINH TU GIAI
Bai s6 4.4
Mot dong co dién mot chiéu kich tir hén hop dién 4p dinh muc Ugm =
220V, dong dién dinh mic Iy, = 502 A, hiéu suit dinh mifc n = 0,905, dién tr&
day quan kich tir song song Ry, = 50 €2, 16n hao co, sit 1y va phu 13 4136 W.

Tinh cong sudt dién dong co tiéu thy, cong sufit dinh mitc dong co, téng
ton hao trén céc dién & phdn ting, dién ré kich tir n6i ti€p va day quan cyc
tr phu.

Dép s6: Py = 110,44 kW; P,, = 100 KW; AP, = 5336 W
Bai s 4.5

bong co dién moét chiéu kich tir song song cong sudt dinh mic Py, =
10kW, dién 4p dinh muc Uy, = 220V, hiéu sudt 71 = 0,86, téc d6 dinh mirc n
= 2250 vg/ph, dong dién kich tir dinh mic Iyt = 2,26 A, dién trd phén ing R,
=0,178 Q.
Tinh dong di¢gn m& mdy truc ti€p. Tinh dién trd mé mdy Ry, dé€ gidm
dong dién m& mdy xu6ng bing 2 14n dong dién dinh mifc.

Dép s6: I, = 1238 A; R, = 1,95 Q
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TOM TAT SO SANH
CAC LOAI PONG CO DPIEN THONG DUNG

Pong co khong déng bo

Pong cv mot chiéu

Dong co dong ba

Ciu tao

Stato:

15i thép va day Stato : Phdn cdm gém cuc Stato: Loi thép
quén taotir trudmg guay tir va day quén kich 1 vit didy qudn tao tir
. . ]
Roto: Lai thép va day Roto: _Phan dng c6 vanh (rucing quay
quan chia thanh 2 foai: roto | gép. Theo phuong phip Ré&to: nam cham
16ng sé¢ va roto day quin kich tir chia thanh cdc loai: | dién, cuc 18 hoac
- Dong ca kich tir doc lap | °¥€ A
- Béng co kich tir song song
- Pong co kich tir ndi 1iép
- DPong co kich tir hén hop
Me zpuzfm M = Ky, @ p.mUE . o m;ﬁ
se; [[Rl *"s':'] H{X; +X5) ] Momen phu thude vio I, va @ | ¢ :
MO men ty 1¢ v6i bloh | C6 khi nang qui Gii vé ’{x_q‘x_d]”‘“ze
Ma i
va cm;]n phuong di¢n 4p _ momen Momen phu thude
e B Momen phy thuge vao he bac nhdt vio U vi
' 6 truot phu thudc viio sin @
M6 men phy thudc vio C6 khi ning diéu
dién tré roto R 5 chinh cosg bing
céch diéu chinh I,
Téc d¢ - -
; n=200 ) SU-LRy n=5%
P i k.® p
- Diéu chinh tin s6 1u6i f, | - Diéu chinh U
- Diéu chinh s6 d6i cye p - Diéu chinh I,
- Diéu chinh s - Mic di¢n trg didu chinh
- T6c d6 khé didu chinh | V3O M¥ch phdn dng
. . - Téc do ili .
pham vi diéu chinh hep, © .’ thay déi h‘e‘T fuc
I bing phing khong gidi han
nhéy cip _
rdng
Mo - Co6 mémen mé miy - Miéc R, n6i ti€p mach | Khong cé mdmen
mdy phén dng md miy

L= (54T Ly,

- Giam U

Ding dong co phu
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Bién phdp m& mdy:
- Trye ti€p

- Ha di¢n 4p (MBA) ty
ngiu dién khdng, d6i nai
A—Y..)

- Bién ud md mdy & 16
to diy quén.

Diing 16ng s6éc mg
miy

Uu
khuyét
diém va
pham vi
sir dung

Cfu tao don gidn, ré tién

Van hanh don gidn, chic
chén

Sir dung rong rit

Nhitng noi yéu cfu diéu
chinh t8c 49 cao va cé khd
nang qua tii lén

Gid thanh cao
ngudn dién mét chidu

cén

Gid thanh cao, van
hinh phitc tap.
Cong sufit trung binh
va cOng sudt 1én

Phu tai va 1d8c do
khong ddi. Két

hap nang cao cosg
cla ludi




Chuong 5
DAY QUAN MAY DIEN

5.1. NHONG VAN PE CHUNG

Mot cdch téng quit, day quén mdy dién c6 thé chia lam 2 loai: day quan
phén cam (con goi 1a day quén kich tir) v day quan phén tng.

Day quédn phédn cam c6 nhiém vu sinh ra tir trudng khe hé liic khéng tai cé
cuc tinh xen k&, dugc quan tip trung thanh cic cudn day dat vao than cyc tir.

Day quan phén ing c6 nhiém vy cdm img dugc mot sic dién dong nhat
dinh khi ¢6 chuyén dong twong d6i véi tix trudng khe h.

NGi chung day quan may dién phdi dim bao dwoc nhitng yéu cdu san:

1. Tao ra & khe h& mot tir trudng phan bg hinh sin (d6i véi day quédn phén

cam) va dam bio duge mot sic dien dong va mot dong dién tuong itng véi
cong suft dién tir cha may (d6i véi day quan phén ing). '

2. Bén vé cdc mat co, dién, nhiét. _ .
3. Tiét kiem duge kim loai mau, nhat 12 phdn d4u néi cia day quan.
4. Che tao, l4p rép, sira chifa va bao dudng dugc dé dang.

Day qudn phdn wing duoc hinh thanh do t8 hop cic béi day néi véi nhau
theo mot qui Iust nhat dinh. Mot b6i day gém co W, vong day 1am thanh hai
canh tic dung dit vao cdc rinh cua I5i thép va quét qua tir trudng cia cifc tir.
Phén n6i hai canh tic dung nam ngoai rinh goi I phan ddu néi ciia day quin.
Tuy theo cdch sdp X€p cdc ddu ra cia béi day ta c6 hai dang béi day: boi day
kiu x&p va b6i day kidu séng (hinh 5-1),

Buée c1,fc 1a khoang c4ch giira hai cyc tir lién ti€p. N&u 6 ranh 15i sit 1a zZ,
6 doi cuc 1a p thi busc cuc tinh theo s6 rinh 13 1= Z/2p.
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Phan ddu ndi

Phan dau ndi

Hinh 5-1. B6i day a) cla diy quin x&p;
b) clia diy guin séng.

o

Hinh 5-2. Day quiin mdt 16p {a), hai 1dp (b)

Khoang céch y giita hai canh tdc dung cia b6i diy (tinh bang s ranh) goi
1a bude day quin. Néu y bing budc cyc y = 7 thi ta c6 day quin budc du. Néu
y < 1 thi c¢6 day qudn budc ngén véi bude ngén B = y/1.

Trong mot rinh c6 thé chi dat mot canh tdc dyng clia mot bsi day. Liic d6
ta c6 day quén mot 16p. Ciing c6 thé trong ranh dit hai canh téc dung cia hai
béi day khic nhau lic d6 ¢é day quén hai 1dp (hinh 5-2b).

D4 hiéu rd cdch t8 hop cdc béi day, true hét cdn xét sy hinh thanh sic
dién dong cla cdc boi day dat lién ti€p trong cdc rinh clia may dién.

Véi may c¢6 rinh 1a Z dat dudi p d6i cyc c6 tir trudng phin b6 hinh sin thi
géc dién giifa hai ranh ké nhau hay cdn goi 12 géc léch pha ciia cdc canh téc

dung dat trong rdnh d6 bdng : a = p3;0 .

Néu biéu thj sitc dién dong clla mot canh tic dung day quin bing mot
vécto thi sitc dién dong dit trong Z rdnh s& hinh thanh p hinh sao siic dién

dong c6 s6 canh tdc dung Ja Evé p vécto tring nhau va cdch nhau mét géc .
_ p _
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“Hinh 5-3 12 hinh sao stéc dién 10-22

dong cilia day quén cé Z=24, s6 cuc 9-21 T =
2p=4. Nhu vay c6 hai hinh sao siic 8-20 12.24
dién dong (p=2) tring nhau, mébi
hinh sao sic dien dong c6 719 —> 1-13
Z. 2—2:1 =12 canh céch nhau mot géc 6-18 2.14
P 517 v 3-15
_2x360° . o a-16
C 24

Hink 5-3.Hinh sao siic dién dong
ciia day qudn Z=242p=4

5.2. DAY QUAN XOAY CHIEU 3 PHA

Day quan phén iing may dién xoay chiéu c6 thé ché tao véi s6 pha m=1, 2,
3 trong d6 chi y€u la day quén ba pha, sau d6 1a ddy quin mot pha. Day quén
16ng séc clia mdy dién khong déng bo roto 16ng séc duge xem nhu diy quéin
c6 s8 pha bang m,=2Z,/p trong dé Z, 1a sé rinh roto.

Thuomg thi s6 rinh cba mot pha dudi mot cuc q=zilé. sO nguyén
f mp

nhunyg trong mot s& trudng hop cdn thi€t q c6 thé 1a phan sé. Khoing khong
gian ma s6 rdnh cia mot pha dudi mot cuc chi€ém hop thanh mét viing pha y.
Trong day quin mdy xoay chiéu 3 pha, viing pha hay sir deng 1a 60°.

Day quédn cla mdy dién xoay chi€u c6 thé dat trong ranh thinh mot 16p
ho#c hat 16p va tuong ttng ta c6 day quin mot 18p va hai 16p. Tuy theo su t8
hop ciia cdc bi day, cé nhidu ki€u day quén mdy dién xoay chidu, & day cé
thé sap x€p chiing nhu sau:

5.2.1. Day quin q Ja s8 nguyén

a) Day qudn mét lép

Day quin mot idp thudng dugc diing trong céc dong co dién cong sudt
dudi TkW..

Viméi b6i day c6 hai canh tdc dung nén s6 bsi day caa day quan mot 16p
bing s =% trong d6 Z 12 56 rinh Stato. '
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Xét vi du day quin mot 16p v6i s6 pha m=3, Z=24 rdnh, s6 cuc tir 2p=4.
Dé c6 thé thanh 1ap so d6 né6i day, trudc hét ta vé hinh sao sic dién dong clia
p360° _ 2x360°

Z 2

stc dién dong cia cic canh tic duyng tir 1 d&n 12 dudi doi cuc thir nhat lam
thanh mot hinh sao siic dién doéng cé 12 tia nhu trén hinh 5-4, Do vi tri coa
céc canh 13+24 dudi d6i cyc thd hai cling hoan todn gifng vi trf ciia cdc canh
1+12 nen sic dién dong cia ching ciing cd thé duge bidu thi bing mo6t hinh
sao sfc dién dong tring véi hinh sao sitc dig¢n dong thit nhét (hinh 5-4).

day quén d6. Vi géc lech giita hai ranh lién tiép a = =30%nen

Hinh 5-4. Hinh sao s.d.d bdi day va cdc viing pha
¥ = 60° clba day quin 2 16p budc di véi m=3, Z=24, p=2

Vi s8 canh 'cﬁa mot pha dudi mdt cuc q=i=£=2 v6i mot ving
2mp 3x4

pha y=qu=2x30°=60°, hon nita hai canh cla b&i ddy cdch nhau
y=T=mq=2x3=6 ranh nén pha A gém hai b6i day tao thanh'bdi c4c canh tac
dung (1-7), (2-8) duéi doi cyc thd nhat va hai bdi day (13-19), (11-20) duéi
ddi cyc thit hai. Do cdc pha léch nhau 120° géc dién nén cic pha B g6ém céc
bdi day (5-11), (6-12), (17-23), (18-24) va pha C gbém cédc bGi day (9-15), (10-
- 16), (21-3), (24-4). Hinh sao stic dién dong cla cic b6i day duoc trinh bay
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trén hinh 5-4. Géng tdt ca cac vécto sifc dién dong clia cdc b6i day cia ciing
mot pha ta s€ duge cédc sitc dién dong E,, Eg, Ec.

Hinh 5-5a trinh bay mot kiéu ddy quin v&i cdc b&i day cé kich thu6c hoan
toan gidng nhau, ta ¢6 day quan déng khuodn. Vi mdi pha cé hai nhém béi day
¢6 vi tri dudi hai doi cyc hoan todn gidng nhau nén néu néi cudi cha nhém boi
day nay véi ddu cia nhoém b6i day sau thi c6 thé tao thanh mot nhanh cla day
quin. N€u néi ddu cia hai nhém boi day v&i-nhau va cudi c¢ia hai nhém boi
day voi nhau thi ta duoc hai mach nhanh seng song. Cdch n6i trén hinh 5-5a
itng véi trudng hgp mdi pha ¢6 mét mach nhdnh song song. Khi ndi thanh hai
mach nhdnh thi stic dién dong ciia mdi pha s& gidm di mot nira nhung dong
dién cha mdi pha s& tang gip doi. Trong trudmg hgp téng quat, néu mdy cé p
doi cuc thi s6 mach nhdnh song song clia méi pha s€ 12 mot sd chia ding cho p.

S N m.f;\f S .f-;m N w;lf:f_::‘l‘;:
Y MY Y T,
SRS I AR B R I R A
ol I | ol Lol

{1 23 45 & B g 1011 1213 1415 1617 18 19 2021 2223 24
L] Lo v N
I,I AR ol I
",—,i ’I. —H/_L,.-,_%J [ |, g
:'-‘\:a- ' ”"7-‘\_/ ’ ...w{f.:::’
* M ! 1| = ! ! |
| l i e e ...._._..__: I
I | |
| o .
e ll l ) r.L
A Z B C X Y

Hinh 5-5a. D4y quin ba pha déng khudn don gidn véi
Z=24,2p=4,q=2

Trén hinh 5-4 ta thay tri 56 sic dién dong cia mbi pha khéng phu thude
vio thit ty n6i cdc canh tdc dung. Vi du d6i v6i pha A c6 thé n6i cdc canh téic
"dung theo thit n_r'(l-S), (2-7) & duéi doi cuc thit nhat va (13-20), (14-19) dudi
déi cyuc thit hai, duge hai nhém c6 hai bdi ddy c6 kich thudc khong gidng nhau
{H.5-5b). Day quan nhu vay goi 13 day quin déng tdm. D€ cho cdc phin ddu
ndi cla loai day quén nay khéng d¢ chéo 1én nhau cdn b6 tri ching 1én céde
mat phing khic nhau nhu trén hinh 5-6a, & day phan dfu n6i duge bé tri trén
hai mat phdng cdn & hinh 5-6b thi trén ba mat phing. -
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Hinh 5.5b. Day quin ba pha déng 1am hai mat
viiZ=24,2p=4,q=2

Tém lai khi 56 b6i day quén dong tam 12 mot s& chia chidn cho 2 thi ¢6 thé
b6 tri trén 2 mat phing cdn chia chin cho 3 thi phai b trf trén ba mat phing.

~ a) B6 trf phdn didu n6i cia day quin déng
tAm trén hai mét phdng khéc nhau

r“:::
I£
',__-::_ -Wr'__
bk
[ |
. [
::_:b k_—:;"_—,iJ’
| .
v, ILES:::L
—_ .L_______l |
Q @]
X Y

) Ba trf phin ddu ndi trén
ba mit phing khic nhau

Hinh 5-6. 1-L5i thép stato; 2-Vinh &p I6i thép;
3-Nhém béi day ngin; 4-Nhém boi day dai .

Khi g Ia 56 nguyén chin thi c6 thé chia s& béi day ra 1am hai nhém nira s6
b6i day va ddu n6i cita hai nhém ndy bé ngoat vé hai phia d6i nhau nhu trong
hinh 5-6. Ta c6 cdc b6i day thudc pha A la (2-7), (8-13), (14-19), (20-1). Piu
ndi cva cdc béi day s& ngdn lai nhung nhur vay trong mét pha s8 nhém b6i day
bing s& cire tir nén phin d4u néi clia day quin mot pha chi€m tat c& mat phing
va ta ¢6 loai day quan ba pha déng tam ba mat phdng. Loai day quan nay goi
la day quin dong tam phan t4n.

Day qudn déng khuon phan tdn ciing gi6ng nhu day quin d6ng tAm phan
tdn, chi khic nhau & hinh ddng phin d4u né6i.
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Hink 5

-7. Day quin déng tam phan tin Z=24 2p=4 =2
Day quan dong khuén méic xich hay vanh dé c6 thé goi I3 day qudn kiéu
phan tén chi khdc nhay i3 canh dai va canh ngén cia b day trong 16 bsi day
xen k& vio nhau nhu hinh 5-8. )

~ S~ =~ ~
A z B c X oy
' Hinh 5-8. Day quan mic xich 2=24, 2p=4, q=2
Vi méi bsi day do hai canh td¢ dung dai va ngan ghép lai nén buge day
phai 12 56 nguyen 18. Loaj day quan méc xich nay cd thé t6 bsi day bude dil
hay ngén vé ma ¢ong nghé nhun 3

Trong day qudn dbng tam phan t4n cdch dau cdc bsi day lién ti€p cia moét
pha thanh mot mach nhédnh song song duge thuc hien bing cich d4u dusi clia
bdi nay véi dudi cia bdi ti€p theo nhu trong hinh 5-7,
b/ Ddy qudin hai lop
Day quan haj 16p 1a loai da

Y quin m2 trong médi rinh ¢g ddt hai canh tdc
dung cia bdi day. Nhy vay vai diy quén haj I6p, 56 boi day § bing s6 ranh Z.
Canh thir nh4t ciia bsi day dug

c dit & 16p tren ci

) 2 1anh cdn canh thit hai duge
dét & 1op duéi ciia mot rinh khic. So vGi day qu

4n mot lop, day qudn haj Iép
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€6 wu diém cho phép thyc hién duge bude ngin 1am yéu sic dién dong bac cao
nén cai thi¢n duge dang séng sitc dien dong. Tuy nhien viéc 18ng day vao rinh
cling nhur viée sira chita day quan gdp kho khan hon. Day qu#n hai 16p c6 thé
ché tao theo kiéu xé&p hay s6ng trong d6 c6 ki€u xép duge siy dung rong rai
hon séng. Day quén séng chi dimg d6i vai roto day quin dong co dien khong
déng bo va d6i véi mdy phit dién tu6c bin nudc cong sust 16n dé dd ton déng
phéin d4u néi. .

Day quéan hai 16p ¢6 thé quén vdi viing pha y=60° hoac y=120° Do he s§
quin rai khi y=60° I6n hon he s6 quin rai khi y=120° nén day quén hai 16p
thudng duoc ché tao véi viing pha y=60°, -

Mzzasxxccwmzzsaxxcc
Alzz |BBIXXTCCIYY[AA [ ZZ [ BB XX GG ¥V [A

Hinh 5-9. Day quiin xép ¢6 Z=24, 2p=4, m=3, y=5, y=60"
Xeét vi du sau day: C6 Z=24 ranh, 2p=4. Hinh sao siic dién dong cia céc
~ b6i day duoc trinh bay trong hinh 5-3, trong d6 géc giita cac véctd siic dién
dong clia hai b6i day canh nhau ¢6 a=30°Tir hinh v& ta thdy he s6 budc ngin
khi viing pha bing y=60° (Y=qa=2x30°).

.o . 30°
smq—2- Sin2-—

_ 2 _
e asin® 2gnd0
2~

Khi y’=q’a=4x30°=120°
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sin4g'—(2
=—* =081
r(120) W0l
4sin£
2

k

Nhu vay, cﬁng mot s§ vodng diy nhu nhau, sifc dien dong khi ving pha
¥=60" s& 16n hon khi y=120°.

Hinh 5-9 cho ta so dé khai trién cia mot dﬁy quén xé&p ¢6 s6 ranh Z=24
86 tlr 2p=4, s6 pha m=3 v6i vdng pha y=60° va budc ngén véi y=5 ranh.

L}

Trong day quan hai 16p du6i méi cuc tir hinh thanh mot 16 gbém q=2 bsi
day clia mot pha. Vi cdc b6i day ciia mot pha lién ti€p duoc dat dudi céc cuc
tir khdc nhau neén siic dién dong cdm img cia ching c¢é chiéy nguge nhau. PE
mdi pha hink thinh mot mach nhainh phdi n6i cudi cha 18 b6i day trudce véi
cudi cha td béi day ti€p theo nhwr trén hinh 5-9.

N6i chung, s6 mach nhdnh song song ciia mot pha c6 thé 1a mot s6 chia
hét cho s8 cue 2p.

5.2.2. Day quan 3 pha cé q 1a phan sé

Trong cdc may dién t6c d¢ thap nhiéu cuc nhu trong méy phét dién tusc
bin nudc 6 rinh ciia mbi pha dudi mot cuc q khong thé 16n vi néu q 16n thi 6
rinh Z s& rdt nhiéu, trong lugng vat liéu céch dién cla day quan ting lam cho
kich thuéc va trong luong ciia may tang. Nhung néu q qua nhé thi cdc séng
diéu hoa bac cao s& 16n va manh hon. D€ tranh tinh trang d6, ding diy qudn g

Ia phan s6: ¢ = b +§-trong dé :j»lé phan 6 t6i gian.

Day quin ¢6 q 12 phan s6 ¢6 thé quin thanh mot 16p hoac hai 16p va ciing

c6 thé theo kiéu quan x€p hoic séng. o} day day quin séng dugc dimg nhiéu
hon do ti€t kiém dugc déng & phén ddu néi.

Xét thi du sau: Z=15, 2p=4, m=3.

S6 ranh ctia mot pha dusi mdt cuc q = Z 5 = ll
: 2mp 3x4 4

: 0 t]
Géc gitta hai rinh ké nhau: o = P 3;0 = 3)??0 =480

V& hinh sao sitc dien dong voi géc lech cita cdc vécto a=48° ta duoc hinh
sao sifc dién dong g vdi 15 boi day nhu trén hinh 5-10.
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Hink 5-10. Hinh sao sifc dién dong

Phan khu virc theo viing pha 60° ta thdy mébi pha ¢6 5 vécio ttng véi 5 bai
day phan b6 dudi 4 cyc neén s& ¢6 3 b6i day nim duéi ba cuc con 2 bdi day
nam dudi cuc thé te . Vi du pha A ¢6 cde vécty 1, 9, 2 ndm dudi ba cue cop
hai vécto 5, 13 ndm dudi cue thit tir. So d6 khai trién (v& dgi
day quan q 1a phan s6'trén duge trinh bay trong hinh 5-11 a va b,

L M PO

T

v&i moét pha) cla

)

J

I | I
ILEDOUT 0T

-
'I-

! L | T J T |=1: l
X T T
\ . \ \ \ \
3 ALY \ 5 b

A ///\/

7 HERIHER I BISN
_Nnvmwhwmoz?ﬂ?_“_’-

AR

/s \ \ \

, \\ \\\\ \\ \\/

Hinh 5-11. D3y quéin 3 phacé qla phan 5§

5.3.DAY QUAN XOAY CHIEU MOT PHA
Trong cic dong co dien nhod diing trong dan dung hoic he théng tu dong

-

1&p.
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DPong co dién mot pha c6 day quin phu cit ra sau khi khoi dong thudmg 1
day quan mét 16p hodc hai 16p ma day quin lam vigc chi€ém 2/3 s6 ranh phén Gng
(dai pha 120%con day quin khdi dong thi chi€m 1/3 s6 rianh con lai (dai pha 60°).

Trong déng co dien’dung, ci hai day quén chinh va phy cing lam viéc
{con goi 12 dong co hai pha) nén mbi day quin chiém 1/2 s6 ranh va dai pha
bang y=90° . Con trong day qu4n hai 16p dung budc ngin 1/37 thi c6 thé hoadn
toan trigt tiéu sic dién dong séng bic 3 cha day qudn chinh va phu,

Déi v6i day quén mot 18p, do day qudn chinh chi€m 2/3 téng s6 ranh nén
sfic tr dong séng b4c 3 ciing tur triét tiéy nhung véi day quéin khéi dong do chi
chi€ém 1/3 s6 ranh nén bien do song bac 3 c6 thé chi€m dén 25% bien do song
co bin. Cdc séng bgc cao khic (bac 5, 7) d6i véi day quin mot lap ciing thé
hién kha rd. '

{57200

Ui(x)

¢ {a)

Hinh 5-12. Su phan b6 day din cita diiy quin hirh “sin” U, (x} vd

dudng cong sc tir dong f(x)) véi B=np/z (1) va =0 {b) _

béi v6i day quin mot 16p, d€ c6 thé triét tiéu séng bac ba va bac cao khic

trong cd hai day quén chinh va khdi dong thi ding day qudn kiéu “sin” va chi
cdn dit cdc b6i day ciia hai day quén trong rinh stato theo mot quy lugt 3a chon.
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Hinh 5-12 v& so d6 khai trién day quén sin caa dong co dién mot pha khéi
dong bing phidn tir khéi dong (Z=24, 2p=4) ddng thdi biéu thi sv phan b6 cita
cdc day qudn trong cic rinh theo don v tuong ddi, 14y s6 vong day nhiéu nhat
ctia mot béi day quan chinh tam don vi.

Hinh dang cta day quén “sin” giéng nhu day quin mot 1dp (chi khac s
vong day trong céc rinh) nhung trong ranh s€ c6 hai canh bén clia hai b&i day
thudc hai pha khdc nhau (hinh5-13). Vi vay xét riéng vé két c&u, day quan
“sin” dd téng hop dugc dic diém co ban ciia day quan moét 16p va hai l6p
thudng. :

Réanh 1 Rénh 2 Rénh 3

Hinh 5-13. Sip xép day quén trong ranh khi bdi diy c6 s6 vong diy khic nhau
1-hdi day pha chinh 2-béi ddy pha phu

Tdc dung cia day quén “sin” 1a b6 tri diy din trong rinh mot cich hop 1y
dé dat dugc mot dudng cong sic tir dong Fa=f(x) gén hinh sin trong khong
gian. Muén vay, duting cong phan b8 day dén, Uj=@(x) c6 dang hinh thang véi
ddy trén bing 1/37 c6 thé thoa man diéu kién d6 va nhu vay s rinh stato dudi

mot cuc phai chia chin cho 3 nghia la 6iph§li la s6 nguyén.
P
Uu diém clia cong nghe day qudn “sin” 12 diy quin mot pha chi€ém mot

mit phing nén tién lgi cho viéc sira chifa. Tuy vay do s& vong day cua mébi
rdnh khic nhau nén d¢ 14p ddy ranh ciing khdc nhau.

5.4. DAY QUAN NGAN MACH KIEU LONG SOC

Day quén ngén mach kiéu 16ng séc dugc tao thanh bdi cic thanh din bang
ddng djt trong ranh, hai ddu han véi hai vdng ngin mach ciing bing déng. Cic
thanh dén va vong ngan mach néi trén ciing ¢6 thé dugc dic bing nhom.
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S B . 2
Sitc dién dong cda cde thanh din ké& ti€p léch pha nhau mot gbc & = i/
z
va ¢6 thé bi€u thi thanh hinh sao sifc dién dong c6 Zft véctg trong dé t 13 wée

$6 chiing 16n nhét cua Z va pP. o} day méi vécto siic dién dong tng vai moét pha
va nhu vay'm = % va néu c6 hinh sao sic dién dong tring nhau thi mSi pha c6
t thanh dén ghép song song. Trén thyc (&, d€ don gian, thudng xem nhu méi
thanh din \ing véi mot pha do d6 m=Z, s§ vong diy cia mof phaw = é— va tdc

hé s& budc rii, buge ngén déu béng 1.

5.5. DAY QUAN PHAN UNG MAY PIEN MOT CHIfU

Day qudn ph4n tng mdy dién mot chiéu thue chat 13 day quin mdy dién
xoay chiéu k&t hop véi vanh déi chisy dé chinh lvu siic dign déng xoay chiéu
thanh mot chiéu. Tren thuc t€ day quan nay hinh thanh do d&u néi ti€p cdc bsi
day xép hay séng theo mot thit tr nhat dinh va lam thanh mach vong kin, hai
ddu cha b6i day néi vio haj phién d6i chi€u. D€ giam bét s rinh so véi s6
phan tir, c6 thé che tao b6i day gém u=1, 2, 3. phin tir. Nhy vay khi dat basi
day vao rinh dé thanh day quén hai 16p, trong rinh sé& ¢ 2y ¢anh tiac dung nen
I rnh thuc ¢ thé chia thanh o ranh nguyen (§ (hinh 5-14), téng s& ranh
nguyént61a Z,=u.7.

SRR

b)

Hinh 5.14, B&i day vi ranh may mot chiéu.
a) ) B6i day 3.phén tir,
b} Rénh thyc c6 v=1, 2, 3 ranh nguysn t&

Gifta 56 phén tir S cia day quin, s§ rinh nguyen 6 Z,, vi s§ phién gop G
cing ¢6 mét méi quan hé nhét dinh. Vi mé; phén tir c6 hai d4y néi v6i hai
phién gép, déng thei & méi phi€n gop lai n6i hai ddu cia hai phén tr lai véi
nhau nén s§ phén tir S phai bing s6 phién gép G, tacé : S=G.



Do mdi rinh nguyén t§ dit hai canh tic dyng ma mdi phdn tir ciing c6 hai
canh tdc dung nén ta ¢é quan hé:

Zm=s=G -

Quy luét ndi cdc phdn tir dé tao thanh dﬁy quin dugc xdc dinh bing bdn
loai budc day quén sau:

a) Budc day thit nhdt y, : 13 khoang cdch giita hai canh idc dung ciia mot
phan tir do bing s& ranh nguyén 16 (hinh 5-15). D6 ciing 13 khodng cich ctia
mé§ budc cyc nhu & day quén mdy dién xoay chiéu:

¥y = Znyeo 55 nguyén.
2p

Khi €=0 ta ¢6 day quén budc di, khi e#0, véi ddu (-) c6 day quin buéc
ngdn, ddu (+) cé day quén budce dai.

A LY
' K ,"'1'::"‘. A R .’"'hn""i
: bl l=+4—12+—+ O
i SR R R RS
: wh ......I\.J\_..n PR F— ----I\--..l
\\\\\\ \\\
\\\\ \\
FT4T1] [7]8] [718]
_’i f‘_ yG=7 i
Yo =1

Hinh 5-15. Céc bude day quén
a) day quin xép; b) day quéin séng.

b) Bugc day qudn thit 2 y, ; 1a khodng céch giita canh tic dyng thd hai cia
phdn tir thi nhat v6i canh tdc dung thit nhat cia phin tir ndi ti€p sau d6 tinh
bing s6 ranh nguyén t6.

c) Budc ddy tong hop y: 1a khodng cdch giita hai canh tuong ting cha hai
phin tir lién ti€p nhau do bing s6 ranh nguyén t6.

d) Budc trén cd gép yg : 1a khoang cdch gilra hai phign gép néi véi hai
canh tac dung ca ciing mot phén tir do bing s6 phién gép (hinh 5-15).

Day quin mdy dién mot chiéu thudng dugc phan thanh céc loai sau:
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5.5.1. Day quén x&p cé budc trén vanh gép bing: Ye= +m
- Khi m=1 ta ¢6 day qudn x&p don. Khi m=2 ta ¢6 day quan xép phiic.

Déu (+) trong biéu thitc ting véi cdch quan phai hoac quén ti€n, ddu (-)
tng v6i cdch quédn trdi hogc lui (h.5.16).

Y ~ \\ ‘\\
A 4 \\\ \\\ \I \I
b‘\\ \\\ \\\ : :
b4 YO0 P
d . 1 1 1 1 1
SRR )
) IR
) ' 1 -
oJ J ‘
’l e Il
NN als
[1]2[3T4]s]
i : \I I _
a) YG_Z YG:'1

Hinh 5-16, a) Day quén x&p phifc tap quén phai
b) Ddy quéin x€p dom quah trdi.

Lay mot vi dy vé day quan x&p don dé minh hoa.
C6 day quin x€p v6i Z=Z,=8=G=16, 2p=4, ye=+1.

Budc day thit nhit: y, = %ﬂi £= ? =4, day quén budc di.
_ p

Y¢ =+y, =+, day quan quin phai.
Trinh tw n6i céc phdn tif trong ranh nhu sau:

Clocamebnti | 2 34 5 6 7 8 91011 12 13 14 15 16 ! Knép
s VNAMARRARAR
6p dudi

Ta c6 day quén hai I6p. Gian d6 khai trién ca day quan nhu hinh 5-17a.
Lan lugt dat 16 phén tir vio 16 rdnh bit ddu tir ddu canh thir nhat clia phan tir
thit nhat n6i v6i phi€n déi chiéu thi nh&t dat vao rinh thi nhat & 16p trén (nét
lién) va canh thit hai cha phén tir thi nhat duge dat & 16p dudi cha ranh s6 5
(dudng nét diit) va n6i v6i phién ddi chiéu thi hai réi ti€p tuc sang cdc phén tir
ti€p theo, dén phdn tir thi 16 ta tr& vé phién ddi chidu s6 1 va dugc mot mach
khép kin 16 phdn tir v6i budc cuc 1 duge dat dusi 4 cuc tir Bdc Nam xen k&
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nhav. V&i chi€u quay clia phén iing nhu trén hinh 5-17a, thi chifu sic dién
dong cia céc phdn tir 2, 3, 4 va 10, 11, 12 dudi hai cuc N nguge chidu véi
chiéu di vong con sitc dien dong cia cic phin tir 6, 7, 8 va 14, 15, 16 duéi hai
cyc S thudn theo chiéu di vong. Cic chéi than phai ngén mach céc phan tir cé
stc di¢n dong bang khong 12 cdc phén ddi chiéu 1, 2; 5, 6; 9, 10:13, 14, nghia
1a ding duéi cdc cyc tir. TV ngoai chéi dién nhin vao c6 thé biéu thi day quan
bang so d6 ky hi2u nhu trén hinh 5-17b.

F =D Chidu quay phén img Day cén bling [

A

Hinh 5-17a. Gidn d6 trién khai day quén hai 16p
Tir so d6 ky hiéu ta thdy day quén

xép twong duong nhu 4 mach dien
song song iing v&i 4 cuc tir. Vi vay véi
day quin x€p don c6 d6i mach song
song bing s& doi cuc tir: '

a=p

Cung lap luan nhu vay, s6 doi
mach nhdnh song song cha day quén
x&p phitc bing:

a=mp.

Day quan x&p phitc khic vai day J,, [
quén xép don & budc trén vanh gép, * B
Yo =m trong d6 thudng m=2. ' Hinh 5-17b

Hinh 5-18 néu thi du vé day quén xép phic v6i Z,=7=S=G=24 véi.
2p=4va y5 =m=2.
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| ~— Chiéu quay phén {ing
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c L D 5.
Hinh 5-18. Day quiin x&p phic véi Zy = Z=5=G, 2p=4, yg =m=2
Cac budc day quin nhu sau:

4
» =£i£‘=£—=6’dayqu§n bude di
2p 4

Yo =y =+2, day quin quin phai.
Trinh ty sip xép cic b6i day theo thi tr sau day

Céc canh ph.ﬁn tir 16p trén 1

1 3 5 7 9 11 13 15 17 19 29 23 1
, ‘ EAVAVAVAVAVAVAVAVAVAVAVAY. Khép
Céc canh phén e 16p dudi 7 21 23 1 3 s kin

Cic canh phdn tir Ié‘ﬁ trén

g 11 13 15 17 19
2 4 & 8 10 12 14 16 18 20 22 24 2
N A AV AV AV AVAVAVAVAVAVAV, Kuep
81012141618202224246

Vi G chia hét cho m=2 nén day quin nay hop béi hai day quin x&p don
iing v&i hai mach khép kin.

Cic canh phdn o 16p dusi

Gian d6 trién khai day quén-trén hinh S-18. Cich b6 tri cuc tir va chéi
dién nhu & day qudn xé&p don chi khic 13 bé rong chdi dién it nhat phii bing
bé rong hai phién ddi chiéu dé c6 thé ti€p xtic véi ca hai day quan x&p don

5.5.2, Day quén séng

G day qudn séng, hai phin ti n6i tiép nhay duge dit cich nhau khoang
mot doi cuc dudi céc cue tir cig cuc tinh va c6 viiri gén gifng nhau trong tir
trudng dé sitc dien dong cia ching cling chiéu va cong véi nhau duge. Néu
mdy ¢6 p d6i cuc thi khi quan vong quanh bé mit phdn fing mot vong phai ¢6
P phén tir va tr& vé cdch phdn tir ddu tién m rinh nguyén t6 dé lai quén sang
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vong thit hai va cif thé ti€p tyc vong sau cdch vong trudc m ranh nguyeén 15 cho
~ dén khi khép kin mach.

Nhu vay v&i mach vdng quanh phan tng phai cé: 2py,=Z.*m

ZyTm Gtm

Va budc trén phan img y, = , budc trén vanh gép y, =y =

- Khi m=1 ta c¢é day quéin séng don, khi m22 ta c6 day quin séng phirc.
Déu(-) ung véi day qudn trdi, ddu (+) \mg v6i day quan phai.
Vi du minh hoa mét diy quan séng don nhir sau: Z,=S=G=15, 2p=4, m=-1.
Ta cé cac budc day quin nhir sau:

¥ =§£ig=£_§£3_ Chon budc ngén.

Zp
y=y, = -1—5-2~:—l~ = 7. Day qudn trdi.

Thit ty cic phén ti nhu sau:

1 15 7 14 6 13 5 12 11
ARAAARAARAA
lopdesi 4 11 3 10 2 9 1 8 15 7 1

Cong vécto sic dién dong cha cédc
phén tir n&i ti€p nhan ta chi dugc mot da
gidc sic dién dong (hinh 5-19) mot nira
da gidc gdm cdc vécto sic dién dong
phan tir 1, 8, 15, 7, 14, 6, 13 ndm dudi
cdc cuc N, céc vécto sifc dién dong phén
tr 12, 4, 11, 3, 10, 2, 9 ndm dudi cic
cuc S. Vi vay quy luat ndi day cha day
quan séng don la trudce hét nodi ti€p 4t
ca cac phin tIr dudi cdc cuc ciung cuc
tinh, ti€p d&n 14t cad cdc phan tir & dudi
cdc cuc khic cyc tinh cho d&n khi khép
kin mach. O day day quan séng don chi
c6 mot déi mach song song hay: a=1

Lap trén

Gian d6 khai trién cha day quén B, B,
song don nhu trén hinh 5-20a.

Ciing 1y luan nhu trén, d6i véi day Hinh 5-19. Da gidc sic dién dong
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quidn séng phic s& ¢6 m mach —— Chiéu quay phén (ng i
vong khép kin va do dé s6 doi
mach nhdnh song song s& li:

a=m

Day- quan séng phic ¢6
m=2, 3,4,..

Ldy vi du vé day quén séng
phic véi Z,=Z=S=G=18, 2p=4
vl Yg=m=2,

3147516171819 1011112[1314A51 [2
Adll, s 0 A N, BzﬂllUJ

cés ol

Cac bude day quan: Hinh 5-20a. Gian d6 khai trién cta day qudn séng don

“fm,m 18 2
1= 2p in 4 2 4 (budc ngén)
y,=y= Gtm =18-~2=8 (quén phi)

P 2
‘Trinh ty n6i céc cdc phén tir:
7 1 5 13 3 11 1
. \/ \/\/\/\/\/\/\/\/ Kheép kin
Lap dw WYY Y Y\

- V\/V\/\/\{\/VV

G1an d6 khai trién nhy & hinh 5-20b. Trong dé bé rong chéi dién it nhat
bing 2 phién ddi chiéu dé 14y dién & céc mach nhdnh ghép song song.

—~— Chi8u quay phiin fing

1]
Ay BJ Azmll'”-d- B_zmlu-l-l-'_

. CI * D I _
Hinh 5-20b. Gian d8 trién khai diy quén séng don
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5.5.3. Khai niém vé day quan hén hop

Trong thyc t€, day quan hén hop gém hai day quin x€p don va séng phitc
cing n8i len mot ¢d gép nhw vy so d6 mach nhénh s& bing tdng s6 d6i mach
nhédnh cia hai loai diy quén dé.

Hai day qudn d6 déu dat trong céc ranh va déu n6i chung lén cb gép . Vi
vay s6 phdn tir S phai bing nhau. Mt khdc hai ddy quin dé duogc ghép song
song thong qua chéi than t¥ lén cé g6p neén cdc sitc dign dong cha chiing phai
bang nhau. Nhu vdy s6 phdn tir n6i ti€p trong mbi mach nhdnh phai bing
nhau. Trong mdy dién céng suit I6n, s& déi cuc p>1 vi vay néu diing day quan
x€p don thi ta phai diung day quin séng phirc ¢6 m=p dé€ cho 56 déi mach
nhdnh cda ching bing nhau. Quan h¢ gita day quéin séng va xép trong day
quén hén hop nhur trong hinh 5-21.
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Hinh 5-21. Budc cyc ciia cic phdn tir diy quédn hén hop

—
=

Loai day quin nay thudng ding trong may dién cong sudt l6n, t6c do cao
va d6i chiéu khé khan, '

- 5.5.4, Day can bling dién thé

Day qudn mdy dién mot chiéu twong img nhu mot mach dien goém mot s6
‘nhdnh song song ghép lai. Trong diéu kién binh thudng, sitc dien dong sinh ra
trong cdc mach nhédnh bing nhau; khi c6 tii, dong dién phan bd déu trén céc
mach nhénh. Nhung né€u vi nguyén nhan gi dé lam cho dong dién trong cdc
mach nhénh phan b6 khong déu thi sy 1am viéc ctia mdy s& khong cé lgi. Dé
trinh tinh trang 46, ngudi ta ndi day can bing dién thé dé dim bio su phan
ph6i déu din dong dién trong cdc mach nhdnh.

a) Ddy cdn bdng dién thé loai mot

166



Day din cda cdc mach nhdnh day quan x&p don duoc dat & dusi nhiing
cyc tir khac ddu. Néu tir thong qua khe hés dudi cic cyc tir bing nhau thi sic
di¢n dong cam ung trong cic mach nhdnh s& nhu nhau va mdy lam viéc binh
thudng. Nhung tro'ng thue t€ do lip ghép hay che tao khong t6t hodc lam viee
lau ngay 6 bi mdn nén khe hd dudgi cdccuc tir ¢6 thé khong bing nhau va sdc
di¢n dong cam tmg trong cdc mach nhdnh s& khong bing nhau .

Su khong can bing sic dién dong trong cic mach nhanh s& lam cho trong
day qudn sinh ra ddng dien can bing vi dién tr& day quan rat nhé nén mot sy
khong can bing vé siic dien dong rdt nhé ciing du sinh ra dong dién can bing
16n lam cho khi c6 tai dong di¢n trong cic mach nhdnh s@ khong d6i xing lam
cho tén hao déng chia day quan ting lén 1am cho m4y nong. Ngoai ra do dong
dién qua chéi than khong d6i xing nen dé sinh ra tia lia dién trén cd gop.

D€ gidi quyét vin dé nay ngudi ta n6i cic di€m vé 1y thuyét 1a ding the
trén day quén lai v6i nhau. Day n6i do g0i 1a day néi can bing dien the.

Trong day quén xép don, s6 doi mach nhdnh song song bing 56 dsi cyc a
= p nén budc day can bang dién the

Thudng ngudi ta khong néi hét s6 day cén bing dién thé ma chi néi quing
1/3 hay 1/2 tng s6 day c6 thé néi dugc.

Nhu vy day can bing the loai mot 13m mat sy khong d6i xing ciia mach
tr trong may dién mot chidu, can bang di¢n th€ & cdc mach nhénh cia day
quan x€p ndm dudi céc cuc tir cé cling cuc tinh. : '

b) Ddy cin béng dién thé logi hai

Trong day séng don khong c6 diém ding the vi chi c6 mot doi mach
nhénh. Tuy vay trong day quén s6ng phitc thi s6 d6i mach nhdnh a=m khi c6
tai, ddong dién duéi cac doi mach nhidnh c6 thé phan bs khong déu do dien trd
giita cdc mach nhanh khoéng bing nhau, hoic dién tra ti€p xiic gilta cdc chdi
than véi c6 gép & hai mach khéng bing nhau ching han. Dong dién trong céc
mach nhénh khdc nhau lam cho sit phan b6 dién 4p gitra cic phién déi chiéu
ké nhau khong déu nhau dén t6i tinh trang 1am viéc cla mdy xdu.

Dé trinh diéu d6, ngudi ta diing day can bing dién thé néi cic didm vé ly
thuyét 1a ding the cha céc mach vdng cia day quin séng phitc dé6 lai, dam bao
dong dién phan b6 déu trong céc mach nhénh va trén cdc phigu d6i chiéu.
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Budc clia dAy cAn bing dién th€ loai hai bing:

S G
Y. =—0=—.
a a

Nhur vay, trong day quan x&p phitc thi cdc day quin x€p don diing day can
bang loai mot va gilta cdc day quin xép don d6 v6i nhau thi dung day can
bing loai hai.

Céc day can bang di¢n th€ duge 1dp & phia c6 gép hoic phia ngugc lai.
Tiét dién day can bing c6 thé nhd hon tiét dién day din mét chiit.

CAU HOI VA BAI TAP
Cau hoi |
1. Mot mdy dién ba pha c¢6 Z=36 ranh, 2p=2. Héi géc d6 dién giita hai

rinh k€ nhau ia bao nhiéu, géc co khi 1a bao nhiéu? Néu déi s6 cuc 2p=4 thi
goc do dien va géc co khi ¢6 gi thay d6i?

2. Day quin mdy di¢n xoay chiéu khéc day quin mdy dien mot chiéu &
ché nao?

3. Nguyen tic quin day quén 3 pha | 16p va hai 16p khi q 12 s6 nguyén.
Khi ghép song song cdc nhénh ciia 1 pha cdn dim bao nhitng diéu kién gi?

4. Vi sao day quén xoay chiéu hay lam viing pha y=60°.

5. Quy luat n6i cdc phén tir cia day quin x€p. va séng ciia may dién mot
chiéu ¢6 nhitng di€ém nao khdc nhau? Quan h¢ giita cdc doi mach nhdnh cia
ching nhu thé nao? :

6. Day can bang dién th€ ding d€ 1am gi? C6 bao nhiéu loai day can bing
dién th€. DAy quan x&p phic phai dit nhitng day can bing dién thé nio?

Bai tap
1. V& 50 d6 khai trién ciia day quan mic xich, déng tam cla méy dién c6
Z=36, m=3, 2p=4.

2. C6 day quén 3 pha hai 16p budc ngin véi y=7/9. S8 ranh Z=36, 2p=4.
VE gidn d6 khai trién v&i 56 doi mach nhinh a=2,

3. Mot mdy dién mot chiéu c6 S=G=Z,=19, p=2, séng don. Tinh cic budc
diy quan, trinh ty quin day. Xéc dinh s6 mach nhdnh song song.
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Chuong 6
CAC CHE O LAM VIEC VA CAC DANG KHAC cUA
MAY BIEN KHONG BONG BO

Mdy dién khong dong bo ngoai ché do lam viéc chli yéu 1a dong co dién
ba pha vd mét pha con c6 thé 1am viéc 0 ché€ d6 mdy phat dién va ch& d¢ ham.

Ngoai ra mdy dien khéng déng bo roto day quén khi ding yen con dung
lam cdc mdy diéu chinh cim tng, dich pha... va trong he théng tu dong ciing
dung nhi€u cic miy dién theo nguyén 1y cia may dién khong déng bo. Nhiing
médy ndy mudn hinh muén vé va cong dung ciing rat rong rdi. Vi vay trong
chuong nay ciing s& néu lén vai loai thong dung.

6.1. MAY PHAT BIEN KHONG PONG BO

| Nhu da néi & phia trude, khi mdy di¢n khong déng b9 dang 1am viéc véi
ludi di¢n ma ding dong co so cdp kéo né quay nhanh hon téc d9 doéng bo thi
mdy dién phit ra cong su4t dién tic dung vio ludi nhung vén nhan céng sust
phén khdng tir Iusi vao. D6 1a nhuge diém chinh cia mdy phit khong déng bo.
Tuy nhién wu diém cha né I1a khéi dong va hoa vao lugi dé dang, hiéu suit van
hanh cao vi vy né c6 thé dang lam céc ngudn dién bé trg nho.

May phét dien khong déng bo cling ¢6 thé 1am viec doc 1ap véi ludi, va
cong sudt phan khidng cung c4p cho mdy dugc 1y tit mot bo tu dién 3 pha néi
¢ ddu cyc mdy phét nhu & hinh vé& 6-1. Ta thiy dong kich tir I, ctia mdy phit
vuot trude sic dién dong E, mét géc 90° nghia 14 miy phit da phét ra mot
dong dién dién dung lam méy tr kich duge. Diéu kién cudi cing dé x4c 1ap
dién 4p 14 c6 di dien dung d€ cho dudng dac tinh dién dung va dudng tir hoa
cia mdy phit giao nhau & diém lam viéc dinh mitc ( hinh 6-1b). Tri s6 dién
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dung 3 pha can thiét d€ kich tr cho may dat dén di¢n 4p dinh muc ldc khéng
tdi bing:

V31,108
Co=—"L
: ZTEflUI

INA y U=fl)

(Igh

o

L

FKD

v

a) ' b)
Hinh 6-1. My phat dien khong dong bo t kich

Trong d6 1, dong dién tix hod coj nhu gin bing dong dien khéng 1ai

Uy, £} 1a dién 4p day va tdn s6 cita mdy

D& tiét kiem dién dung ngudi ta thudmg dau ching thanh tam giéc (hinh 6-
la). Khi c6 tdi, dé gift cho dién dp khong déi phai them dién dung dé bir vao dien
khing cia stato vi dién khédng cia tai. Tu bt thém nay C 1 duge tinh nhu say:

Q 6
C = 105 F
' 2 U,

trong d6 Q la cong sudt phan khdng ctia tai tinh theo KVAr.

Mdy phat dien khong déng bo thuong 13 loai roto 16ng s6c vi két cau don
gian, dé ché tao va Jam viéc chic chin. '

6.2.TRANG THAI HAM CUA MAY PIEN KHONG DONG BO

Trong thyc 1€ khi muén ngimg quay hoic giam t6c dd dong co khong
ddng bd mot c4ch nhanh chéng va bliing phing, c6 thé dung cdc phwong phdp
ham dién sau:
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6.2.1. Phuong phap ham dai thi ty pha

Nhu da néi trén khi s > 1 nghia 12 roto
quay nguge v6i chiéu tir thong quay thi dong
co dién 1am viéc & ch& 4o hdm. So d6 ham nhv
& hinh 6-2.

Sau khi cét dién ta déng cdu dao vé phia
duGi dé dao thi tu pha cha stato lam tr trudng
quay ngugc vdi chiéu quay roto din téi roto
nging quay. '

Hinh 6-2. Ham dé&i thi us pha
dong co dien khong déng bd

6.2.2. Phurong phap bién ddi thanh may phat dién

Nhu di néi & tren khi s < 0 nghia ia roto quay nhanh hon t&c do d6ng bo
thi dong co chuyén thanh mdy phét v sinh ra momen dién tir pguge chiéu
moémen da cla dong cg. Viéc dé duge thuc hién bang céch tang sd d6i cuc coa
dong co l1én 1am téc do quay cila tlf trudng quay gidm xudng nén thdp hon t6c
do6 da cha roto va ham dong co xudng tée do tr trudng quay mdi.

6.2.3. Phuong phéap ham dong ning

Theo so d6 hinh 6-3 sau khi cAt ngudn
dién vao dong cd die;h thi 1ap tic déng dién
mot chiéu vio day quén stato. Dong dién
mét chidu qua chinh luu ndy s& cam (g
nén tir irudng trong stato. Roto do con quan
tinh s& quay trong tir trudng do va trong day
quén réto s& cam dng nén sic dién dong va
. dong dién cam ung tdc dung véi tlt trudng
ndi trén tao thanh momen dién tir quay
ngugc lai chiéu quay cha may .

Hinh 6-3. Him dong nang dong co
dién khong déng bo

6.3. MAY DICH PHA

Miay dich pha 1a mot loai mdy di¢n khong ddng bo réto day quén c6 thé
tao nén mot siic dién dong E, phia thi c4p lech mot géc pha tuy ¥ so vai dién
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ap so cip Uj;. VE k€t cdu, mdy gidng
nhy mét miy dién khong déng bd roto
day quian nhung rdto bi gilt chat ding
yén boi mot hé théng vit (hinh 6-4). Day
quin stato n6i v6i nguén dién lam thanh
phia so cdp va sinh ra tir trudng quay.
Day quin roto lam thanh day quan tho
c4p thong qua vanh trugt ndi véi tai. B6
thi vecto cta may dich pha hinh 6-4b.
Ta thdy dién dp cha may dich pha vé tri
s6 khong d8i, chi thay déi vé géc pha.

a}

Hinh 6-4. So 46 nguyen 1Y (a) va
dé thi vecta (b)

6.4 MAY PIEU CHINH CAM UNG

Miy diéu chinh cam ing la mot loai may bién 4p dua trén nguyén 1y 1am
viéc cuia mdy dién khong ddng bo ba pha roto day quén vdi roto ding yén.

S d6 1am viéc clia mdy diéu chinh cam ung don nhu & hinh 6.5.

Theo cich diu cua day quédn, 14y mot pha ra nghién ciru ta c6:

bién dp thit cdp

U, =U|Jl +L—icosa
_ 12 K2

Khi a =0 thl Uz = U [1 “1_]
Kz

a = 180° thi Usypgy =U,[1+iJ
Ki2

trong dé ky, =%1— la ty s6 bién 4p clia day quéan stato va roto.
2 .
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Hinh 6-6. So d6 nguyeﬁ 1§ va d6 thi vecta cha mdy diéu chinh cim img kép
Cén chii ¥ 12 khi diéu chinh tri s6 ciia U, thi géc pha giita U; va U, cé
thay ddi mot chiit. D& trénh c6 géc pha B d6 ta sir dung mdy diéu chinh cam
ing kép ma so d6 nguyen ly nhu & hinh 6.6. M4y nay gém hai miy diéu
~chinh ¢dm g don 1 va 2 ghép lai vi r6to ciia hai mdy duge ndi chit vdi nhau
vé co khi va tir trudng quay cia hai mdy quay nguoc nhau. Do dé ta cé:

=0 thi Uy, =U, (1 -~2—]
Ki2

o= 180° thi Uy, =1, (1+—‘°LJ
K2



6.5.MAY DPIEN KHONG D(‘)‘NG BO LAM VIEC TRONG HE Ty
PONG BO
6.5.1. Hé tir dong bd ba pha

Don gian nh&t g6m hai mdy khong déng bo roto diy quin. Day qudn
stato cia ching duge n6i véi lusi dién con day quén réto duge néi v6i nhau
theo ding thit ty pha (hinh 6-7). Nhu vay néu & hai mdy vi tr{ cia roto d6i voi

stato gidng nhau thi trong mach réto sirc dién dong E, cita chiing ngugc nhau

va dong di¢n trong mach r6to 1, s& bing khéng.

L/ 3

Ecr; 8L,
/EaT
T Eb

~jia(%or+%a7)

o

| jia(%or+%z7)

e
EAY

N

a)

b)

Hinh 6-7. 1) So d6 nguyen 1§ cia xenxin ba pha
b) D4 thi vécto ctia xenxin ba pha khi quay réto mdy phit di mot gdc

Goi F 12 mdy phdt tin hiéu va T 12 m4y thu tin hiéu thi khi réto cia may
phat tin hieu quay di mot géc © ( h.6.12b) thi gitta sdd cira mAy phat Eyp va
mdy thu B,y s& ¢ mot gbc léch pha do d6 trong mach roto s& xuit hién déng
dién I,

1, = F2r +Bor
Zop +Zot

trong d6 Zyp va Z, 12 téng trd roto cliza mdy phdt va thu.
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Theo hinh 6.12b ta thdy thanh phén tic dung cia dong dién I, cang chiéu

v6i Ep7 do d6 momen cila mdy thu My sinh ra s& 1am quay r6to cia mdy thu
di mot géc 6 . He théng hai méy trén s& lam viéc can bang khi géc léch pha 8
clia hai may phét va thu bing nhau. '

6.5.2. H8 tv dong bd mot pha

O he w dong bo mot pha, stato cia mdy phéit vd mdy thu chi c6 mot pha
n6i v6i ludi dién chung nhung réto cia hai mdy vén 1a diy quan ba pha d4u
v6i nhau theo diing thit ty pha (hinh 6-8).

Khi cho dong dién mét pha vao U,
day quan stato thi trong khe hé sinh
ra tr truong dap mach. Tir trudng
ndy cé thé phan 1dm hai tir trudng
quay nguoc chidu nhau va ta coi nhu
c6 hai hé théng d6ng bo ba pha hop
lai. Khi mdy 1am viéc moémen do hai
phan lugng tit trudng sinh ra trén
méi mdy ciing chiéu nén tri s6 tuyst
ddi cuia ching 13 téng cta hai
momen cua ting phan lugng va lam Hinh 6-8. S0 d6 nguyén Iy cla xenxin mot pha
truc quay. Ngay nay ngudi ta da ché :
tao nhing xenxin mot pha khong vanh truot. He ty dong b0 duge 4p dung
rong rii trong nganh ty dong hod va diéu khién.

6.6. MAY BIEN AP XOAY

M4y bién dp xoay 1am viéc theo nguyen Iy vé cim ing dién tit. Mdy bign
ap xoay ¢6 thé cho ra mét dién 4dp thay déi theo géc xoay o cia roto.

V€ cdu tao, mdy gi6ng nhur mot déng co khong déng bo roto day quan.
Trén stato-va r6to cé dat day quén hai pha dit léch nhau 90° trong khong gian
(hinh 6-9). Dién dp ddu ra cia mdy bién 4p xoay cé thé ty & véi sina, coso
hodic v6i ban than géc xoay o clia roto. So dé nguyén ly cha mdy bién 4p xoay
sin-cosin nhu & h.6-9. Dat vao day quén kich thich s¢ cdp W, trén stato mdt

dién 4p xoay chiéu U, thi & day qudn thi cip c6 thé dat duge céc dién ap.
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U,z = klU]sina

U, = kU cosa

Trong dé kl = kd2w2/kdlwl.

W,

Hinh 6-9. M4y bién 4p sin-cosin
Dé dam bio quan hé hinh sin cia sic dién dong khi mdy lam vigc, trén
stato dat day quén ngin mach W, vuodng géc vdi day quén W,. Dong di¢n
treng day qudn ngén mach ndy s& sinh ra tr trudng 1a v&i thanh phin tir truong
ngang truc cha tai do d6 cd thé gidm tai 8 dén muc t6i thiéu. Mdy bién 4p
xoay duge ding trong cdc mdy tinh, cdc hé tuy dong va cia so d6 hé théng
quay trong tram rada.

6.7. MAY PHAT TOC PO

M4y phét tdc do c6 nhiem vu bi€n d8i cac tin hiéu co (thudng la 6c do
quay cua truc) sang céc tin higu dién ( thudng la dién 4p) dé do t6¢ do quay
trong cdc co clu ty dong.

M4y phit 16c do khong déng bd ¢ co cdu giong nhu mot dong co thia
hanh khoéng déng bo roto réng trén hinh 6-10, Wy 12 cu¢n day kich thich, Wg
12 cudn day phdt dat léch nhau 90" goée do dien trong khong gian.

Khi dua dong dién kich thich xoay chiéu mot pha tdn s6 f)vao day qudn
kich thich Wy, trong mdy xudt hién mét tu lrufmg' dap mach @, tin s6 f| c6

phuong tring véi tryc cla day quin Wy . Khi roto ding yén, tir truémg nay
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vubng géc véi truc cba cudén day Wg nén khong cim ing 1én sitc dién dong
trong cudn nay. -

I b)

Hinh 6-10. Nguyen 1§ lhm vigg ciia may phat 16c 46

Khi roto quay tir trudmg P, quét qua réto cim ing nén mot sic dién daong
'eq ty 1& véi t6c do quay véi roto va sinh ra dong dién I, ma chiéu duge x4c
dinh nhu trong hinh 6-10 theo tdn s§ f; Ddng dién I tao ra tif trudng ®, dap
" mach qua cudn ddng Wg v cdm img dong d6 mot .sfrc dién dong xoay chiéu
eg ¢ tﬁn s6 f va ty 1 v4i t6c d0 quay n. Miy phit t6c d6 khong déng bo hién
dai thudng ding dé do t6c do tfo‘ng pham vi 8000 + 10000vg/ph véi AUp =
5+10 v.. _
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Cau hoi 6n tap va b tap

Chueng 4 - Mdy dién mot chiéu
4.1. Cflu tao mdy phét dieén mot chidu
4.2, Nguyén Iy 1am viéc cia mdy phét va dong co dién mot chifu
4.3, Tr tnrdng v3 sike dien dong clia mdy dién mot chidu
a4, Cong sudt dién tlr, mémen dién tir cha mdy dién mot chidu
4.5. Tia lira di¢n trén c8 gdp v bign phap khic phuc
4.6. Mdy phat dién mét chiéu
4.7. bong co dién mot chidu
Cau hdi 6n tap va bai tap

Chuong 5 - Day quén mdy dién
5.1. Nhitng vén dé chung
3.2. Day quéin xoay chiéu ba pha
5.3. Day quén xoay chiéu mot pha
5.4. Day quin ngén mach kifu l6ng séc
5.5. D4y quéin phén dng miy dién mot chiéu
Cau hdi 0n tap va bai tap

Chuong 6 - Ciic ché d0 1am viée vA céc dang khic clia méy dién khong
déng bo .
6.1. M4y phit dién khong d&ng bo
6.2. Trang th4i him cha mdy dién khong déng bo
6.3. Mdy dich pha
6.4. Mdy diéu chinh cidm dng
6.5. Mdy dién khong déng bo 1am viéc trong he tir déng bo
6.6. Mdy bién dp xoay
6.7, May phdt t6c
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INTERNATIONAL
GOLD STAR
FOR QUALITY

TIM BOC GIAO TRINH DUNG CHO CAC TRUONG PAO TAO HE
TRUNG HOC CHUYEN NGHIEP CUA NHA XUAT BAN GIAO DUC

1. An toan dién

2. Ky thudt dién

3. May dién

4. Ky thuat 1ap dat dign

5. Bién dan dung va céng nghiép
6. Cung cap dién

7. Do ludng cac dai lugng dién va khéng dién
8. Ky thuat diéu khién déng co dién

9. Bién tlr céng suat

10. Linh kién dién tr va tmg dung

11. Dién tr dan dung

12. Ky thuat sé

13. Ki thuat mach dién tir

14. Co ky thuat

15. An toan lao déng

16. Vié ki thuat

17. Vat lidu va cong nghé ca khi

18. Dung sai I3p ghép va k¥ thuat do luding
19, Ky thuat sita chira 8t5, may nd

20. Céng nghé han (I thuyét va ing dung)
21. Cd s& ky thuat cit got kim loai
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Nguiyén Dinh Thang

Bdng Vén Bao

Nguyén Héng Thanh

Phan Béng Khai

Vi Van Tam

Ngo Hong Quang

Nguyén Vian Hoa

Vi Quang H6i

Trdn Trong Mink

Nguyén Vigt Nguyén

Nguy8n Thanh Tra, Thai Vinh Hién
Nguyén Vidt Nguyén

Bdng Van Chuyét

Bé Sanh

Nguyén Thé Pat

Trén Hiv Qué

Hoang Tung

Ninh Brc Tén, Nguyén Thi Xuan Bay
Nguyén Tét Tién, BE Xuan Kink
Nguyén Thtic Ha

Nguyén Tién Luding
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