CO SO PIEN TU
TRONG LY THUYET MAY DIEN.

1.1. Khai quat chung.

M4y dién dugc dinh nghia l1a thiét bi chuyén hod nang lwong dién
thanh cdc dang ndng lugng khéic, hodc ngugc lai. Mdy dién cling
dugc dinh nghia 1a thiét bi chuyén dbi nang lwong dién & cap dién dp
nay sang cap dién ap khac.

Tu dinh nghia, dya trén cong dung va dac diém lam viéc, phan loai
mdy dién nhu sau :
< Mady dién tinh : Mdy bién 4p (mdy bién 4p ba pha, mdy bién dp
mot pha)
¢ Mady dién Quay :

o May di¢n mdt chiéu (mdy di¢n DC) : Mdy phét va dong
Co.

o Mdy dién xoay chiéu (mdy dién AC) :
* Mady dién dong bo va khong dong bd : Mday phat
va dong co.

- M4y phat : Bién doi cdc dang ning luong khéc thanh dién nang.
- Pong co : Bién d6i ning lugng dién thanh co ning.

- M4y bién dp : Bién d6i ngudn dién tir cap dién 4 ap nay sang cap dién
4p khic. Puoc st dung théng dung trong truyén tai va phan phdi
dién nang.

Cho dir cic loai mdy dién c6 khdc nhau vé céu tric, tinh ning . . . ,
nhung nguyén 1y chung cho tét ca cic may dién 1a dwa trén nguyén ly
dién tir. Do vay trudc khi di vao phan tich may dién ta cling nén phan
tich qua cédc hién tugng dién tur li€n quan.




1.2. Cac dinh luat dién tur:

Trong phan nay chiing ta phan tich cdc hién twong dién tir lién quan
lam co s& phan tich mdy dién trong cdc chuong sau.

I.2.1. Luc Lorentz. Hinh 1.1
Luc dién tur tic dong lén mdt dién tich Luc Lorentz -
chuyén dong trong truong dién tur.

Xét mot dién tich Q chuyén dong trong
truong tr c6 mat do tir thong B voi van tde
v nhu hinh vé (Hinh 1.1). Duéi tac dong
cua tur truong, dién tich Q chiu tic dong
mot lyc tr F, dugc dinh nghia:

F. = 0B (1-1)
Luu y : 9xB tich c6 hudng cua hai vecto la mét vecto.
Luc F, c6 phuong vudng géc voi mit phang chira 5 va B va ¢ do
16mn:

F, =|0lv.B.sin6 (1-2)

Quy tic ban tay phai
vx B

0 : 1a géc nho gitta hai vecto ¥ va B.

Chiéu cia F, duoc xdc dinh theo chiéu tién
ctia dinh 8¢ thuan khi cho dinh 6c¢ quay tur
v dén B theo chiéu gbc nhd. (hodc ding
quy tac ban tay phai nhu Hinh 1.2)

Néu trong mdi truong dang xét, c¢6 dién
truong E thi ngoai lyc tr F, dién tich Q
con chiu tdc dong cua lyc dién truong.

F,=QE (1-3)
Va lyc Lorentz dugc dinh nghia :
F,=F +F,=0(E+vxB) (1-4)

Nhu vay khi mgt hat mang dién tich, dich chuyén trong truong di¢n
tur thi s€ ¢6 lyc tdc dong 1€n di¢n tich do, luc d6 goi 1a luc Lorentz.

1.2.2. Luec tir tic dong 1én phin tir mang dong dién.

Xét mot day dan 1 mang dong dién I dit trong tir truong ngoai cé mat
do6 tir thong B nhu hinh v& (Hinh 1.3). Trén 1 xét mot doan vi phéan




dl, mang dién tich dQ. dQ dich chuyén trong doan dI trong khoang
thoi gian dt véi van toc v, dl = v.dt.

Luc tir tac dong 1én phan tir dong dQ:

Hinh 1.3

Luc tir tdc dong 1&n day dan

dF = dQ(vxB)
Vi dQ duoc xem nhu moét dién tich dich
chuyén trong truong dién tur.
tacod: dQ=1.dt

= dF = 1.dt.VxB

& dF =1.vdixB

& dF =1.dIxB

Trong d6 : di 1a vécto chiéu dai vi phan
doc theo 1, c6 chi€u theo chiéu ciia dong dién.

Néu diy dan thang, va tir truong B 13 déu doc theo ddy dan thi luc
tdc dong 1én day dan duoc tinh :

F=1IxB (1-4)
I vecto chiéu dai I, 6 hudng 1a chidu dong dién L.
Do 16n luc tur :

F=1[Bsin@
0 : géc nho hinh thanh béi [ véi B.

1.2.3. Moment — Moment tir cia mot cuon day.

1.2.3.a. Moment.
Moment ciia mot luc F tai mot diém O nhu hinh v& (Hinh 1.4) duoc
dinh nghia :
.
(1 _ 5) Moment

Piém P dit lyc F nam trong mat
phang xy, luc F cling nam trong
mat phang xy thi moment 7 do F
gdy ra tai diém O tring vdi tryuc z.

Nhu vay, truc 7 12 truc ma cédnh
tay don r s€ quay quanh khi bi tac
dong boi luc F .

Goi a la géc hinh thanh béi 7 va
F . Ta thdy moment do lyc F tao




ra dé quay cénh tay don r quanh diém O s& 16n nhat néu F thang géc
vGi 7 vabang O néu F song song véi 7.

1.2.3.b. Moment tir cia mot cuon day.

Xét cudn dy phang hinh chir nhét, c6 mot vong diy nim trong mat
phang xy sao cho tdm cudn day trung véi goc O. (Hinh 1.5). Cudn
day dat trong tir trudong ¢6 mat do tir thong B.

Luyc tur tdc dong 1€n c4c canh cua

khung day lan luot : Hinh 1.5
N Moment

(Céc canh song song v&i B khong
c6 lyc tac dung) ) Zp y

~ F

E = Il(— a), )X(Bax)z BIlEiZ A / E
- _ _ - yAI 4 7 y g
F,=1(a,)x(Ba,)=-BIia, | /// Loy

- . .2 o . .2 I .................... el >
Luc F,c6 diém dat lyc 1a trung diém £/ I dig
] e N - - - % —

canh trdi, cdnh tay don 7 = (Td)ax d F,

Luc ﬁp c6 diém dat luc 1a trung diém canh phai, cdnh tay don

Moment tong cua cic luc trén d6i véi goe O 1a :

T=T,+T = (— %&xjx(BIlZzz )+ (% lejx(— Blid.)

T =(Blld)d, = BISa, (1-6)

S : dién tich cua cudn day.

Cong thire (1-6) van diing ddi v6i cudn ddy c6 hinh dang bat ky.

Tong quat : Mot cudn ddy phang c6 N vong, mang dong dién I, dat
trong tu trudng B thi moment tir clia

n6 duoc dinh nghia (Hinh 1.6):
m=N.1S.a, (1-7) Moment tir

La mot vecto thiang géc véi dién tich
S cta vong ddy, chiéu theo quy tic
dinh 6c thuan hodc quy tic ban tay
phai.

V61 moment tur, va tur truong s€ co




mdt moment tdc dong Ién cudn day suy ra tir cong thirc (1-6).

T = mxB (1-8)

Khung diy c6 khuynh huéng quay dén khi ndo moment tir ¢6 ciing
hudng voi mat do tur thong B.Tu thong xuyén qua khung day la 16n
nhit, moment tic dong 1én khung day bang khong.

Diéu nay cho thay, khi ta dit mot khung ddy mang dong dién I trong
tir truong, thi khung day nay c6 xu hudng chuyén dong sao cho tir
thong xuyén qua khung day la cuc dai. Pay la mdt trong cic nguyén
1y dé hinh thanh qua trinh chuyén dong cia dong co dién.

I.3. D tw caAm cia mot cufn day.

Xét cudn diy c6 N vong, mang dong dién I ¢6 chiéu nhu hinh vé&
(Hinh1.7 ). @ 1a tr thong do dong dién chay trong mot vong day cua

cudn day gay ra. Tu thong méc vong cua ca cudn day dugc dinh boi

Hinh 1.7

Do tu cam mot cudn day

v =N.0 (Wb —vong) (1-9)

D) ty cam cua cudon diy dugc dinh

nghia :
L=y_Neo (H) (1-10)
I I
I.4. Dinh luat Faraday.

Tu dinh nghia luc Lorentz, Khi mot dién tich chuyén dong véi van
toc v trong vung c¢6 tur truong B thi luc tir tdc dong 1€n dién tich (xem
lai 1.2.1):

F, =Q¥xB=QxE,

Ta dinh nghia cuong do truong dién do chuyén dong 1a :

. F -

E,=—=vxB (1-11)

Q

Nhu véy, khi mot thanh din mang nhiéu dién tich tw do chuyén dong
trong tr trudong B, dién trudng E, s& lam cho cdc dién tich dich
chuyén, va tao ra mot hiéu dién thé hai dau thanh dan. Do 16n dién




thé nay tiy thudc vao hudng ctia E, hay néi cich khéc 1a tiy thudc
vao vi tri twong ddi ctia thanh dan dat trong tir trudng B.

bién thé cta dau a doi véi dau b trén thanh dan 1a :

1l
S
31111

iva (1-12)

Biéu thtrc 1-11; 1-12 12 hai biéu thirc quan trong trong nguyén ly lam
viéc cuia cdc mdy phat dién. Va la ban chat cua dinh luat Faraday.
Pinh luit Faraday cho thanh din chuyén dong .

Néu thanh din thang chuyén dong véi van toc v vudng géc véi tir
truong B, dong thoi ddy dan ciing vudng géc véi ca hai va day dan
c6 chi€u dai 1 thi trén day dan c6 dién ép :

V =Bly (1-13)

Pinh luit Faraday :

Khi tir thong bién thién @ = ®(¢) theo thoi gian xuyén qua mot khung
day thi trén khung diy s& xuat hién mot

dién 4p cam ng v(t) : Hinh 1.8
Dbién dp cam ung
V= —‘iii’ (1-14)
t

Dinh luét nay van ding trong trudng hop
tor thong @ xuyén qua cudn day do chinh

dong dién i chay trong cudn day do6 sinh ‘\v v
ra. vy
v dv__;di (1-15)

dt dt

bi¢n 4p V trong cudn day goi la dién 4p tu cam Ung cua cudn day.

Déu ( - ) trong biéu thic 1-14; 1-15 lién
quan dén cyc tinh cua dién 4p cam Ung.
Dién 4p cam Ung sinh ra boi mot tir thong
cam Gng bién thién theo t ¢6 cuc tinh sao
cho dong dién ma né sinh ra trong khung
day s& sinh ra mot tir thong chdng lai su
bién thién cua tir thong sinh ra né.

Hinh 1.9

Dién dp cam ung

trong truong hop day dan chuyén dong voi
van toc v trong mot tir trudng déu khong
dbi theo thoi gian, cuc tinh dién dp cam tng
trong day dan duoc xédc dinh theo quy tic : néu néi ddy dan kin mach




thi dong dién cam tng tao ra s& c6 chiéu sao cho lyc tir tic dong 1én
day dan chong lai su chuyén dong cua day.(Hinh 1.9)

I.5. Mach tir va bai toan mach tir.

Mach tir.

Xét cudn day dai, 161 khong khi
(Hinhl.l!)) va C la dudng strc cua tur
truong. Ap dung dinh ludt luu so
Ampere, ta ¢ :

jﬁ.di =N.I
C

vi tir trudng chu yéu tap trung bén trong 16i cudn day, do vay ta 6 :
Hl=N.I

LM
L

L 1a chiéu dai cua 15i. Trong 16i day 1a khong khi do d6 mat do tir
thong:

B, =p,H=4n10"H

Tt thong xuyén qua 161 1a :

®, =B,S

Vi S 1a tiét dién cua 161 vudng géc vai vecto cam tmg tir B.

Xét mach tir c6 161 sét tir (Hinh 1.11)

Goi . 12 do tir thim twong dbi cua vat Hinh 1.11
li¢u, mat do tir thdng trong vat li¢u :

B=p puH=pnB,

Vi d6 tir tham twong dbi cua vat liéu sat
tir twong dbi 1on so voi khong khi, do
vay cung voi mdt cuong do tir truong H :
thi mat do tor thong B va tor thong &  vatlieusit
qua vét liéu dan tir 16n hon réat nhiéu so véi khi qua khong khi. Theo
Hinh 1.11 mat du day quan khong chay doc theo ca 161 thép, nhung
tir thong van chay theo 151 thép. Dleu nay khong thé xdy ra trong
khong khi, do vay can quan tim dén van dé mach tir.

I-ﬁnh 1.12a,b sau l1a duong cong tir hod (quan hé B TH) cua vat liéu
sat tu, duong cong tir hod cho phép x4c dinh do tir tham cua vat licu.

Hinh 1.12:




Duong cong B — H.




Mot mau vat lidu sit tir c6 thé thir bang céch tic dong 1én né mot tir
truong H ting dan réi do mat do tir thong B twong Gng. Tir d6 xdc
dinh dugc duong cong tor hod hay duong cong B — H nhu trén
hinh1.12 ctia mot s6 loai vat liéu sit tir.

Cichmododuee B2 | Tir dudng cong tir hod, g véi mdi gid tri cua H, ta suy
ra gid tri B twong Ung, tor d6 tinh do tir tham tuong doi
cua vat licu.
B
HH

Chd ¥ : Hau hét cic vat liéu dan tir cho phép mat do tir thong qua B <
1,8 T. thuong B =1,2 T + 1,4T.

Bang phuong phap nay, x@y dung dac tuyén biéu dién mbi quan hé
gitra p, voi H cho vat liéu sat tir 1a thép Silic nhu hinh 9.6. Tinh chat
phi tuyen ciia mbi quan hé nay doi hoi phai phan tich mach tir bang
phwong phép do thi.

M, =

Phén tich mach tir la nhw thé nao ?

Hinh 1.13

WL
I

?
§nV(‘)ng
.S F Rm E R

Pinh luiat mach tir.

Xét 16i thép tir c6 chiéu dai trung binh L, tiét dién thang S, cudn day
kich tir c6 n vong, mang dong dién kich tir I. Cudn day kich tr mang
dong dién I tao ra trong mach tir cuong do tir truong H. Ap dung lua
s6 Ampere ta c6 :

H1l=N.I=F

Goi F=N.I=H.L 1a stc tr dong. Trong 16i thép c6 mat do tir thong B
va tir thong @ chay xuyén trong mach tir.




0=B.S=pHS= u.%s - LN_I
L.s

Goi Rm:LuS la tr tr& cia mach tr. Va nhu vdy ta c6
F=N.I=H.L=R,,.®

Nhu vay ta dugc mot so dd mach tir twong duong nhu trén hinh 1.13

C6 su tuong ty gitra mach dién va mach tuor ( xem trén hinh 1.13).

Bang so sanh sy tuong tu mach dién va mach tur :

Mach dién Mach tir
Dai luong Chd thich Dai luong Chd thich
O = —p.U [S/m]:dién W=W,.n, [H/m]: Do
dan sudt vatliéu, ty 12 tir tham cia vat ligu
thudn véi do linh dong hay con c6 thé goi 1a tir
j = O'E am dién tir tyr do va mat B= IJ.H dan suit cua vat liéu.
do am dién tu trong vat
liu
R: DPién tro.[Q] Ryy: Ttr tré cua mach
1 1 . 1 tir.
R=p—=—— | p:Diéntr¢ suat. R, =— u
S oS n.S
o : Dién din sut.
E Strc dién dong. F Strc tir dong.
I Cuong d9 dong dién ) Tt thong
Pinh ludt Ohm mach Pinh luat Ohm mach
E=R.I . F=R,.®
dién. tur.

Khéic nhau co ban gitra mach dién va mach tir 1a : Dién dan

suat 6 khong phu thudc vao dong dién I, 6 tham tir p (u,) phu

thudc vao B. Do vay phai biét y, méi tinh duge R, nhung p,

chi biét dugc sau khi da tinh duoc B hodc H. Vi vay,

cac phuong phap tinh toan mach tu s€ khac voi cach

tinh trong mach di¢n. Khac nhau nhu thé nao ?




Mach tir néi tiép.(Hinh 1.14)

Fi=N;.I

F2:N2.12

HiE

I

i L]y
—— . 1 1
F=N.I E?.\%n vong TO b . F C

*—a—

— LsHs+ — Rsl;+

Xét mach tir hinh 1.14, mach tu gd6m 3 phan tir ndi tiép va goi
li; Sl, L lan luot 1a chiéu dai, tiét dién, va do tur tham cta tung
phan tir. Ap dung dinh luat Ampere ta c6 :

H 11+H212+H313=N111-N212=F1 -F,

Gia su khong c6 lugng tir thong tan ra ngoai khong khi, nhu
vy tur thong xuyén qua bét cir tiét dién ndo cua 16i tir cling
bang nhau (twong ty nhu dong dién chay trong cic phan tir ndi
tiép trong mach dién). Nhu vay ta c6 :

(Rmi+Rm+Ry3)® = Fi-F,

trong d6 : R, = bt o coa ting phan i. Tir d6 ta ¢
mach tuong duong nhu trén hinh 1.14. Céc gia tri F; =HL-
=R @ duogc goi l1a tir 4p trén cic phan tu tu thu i. Cong thuc
(Ru1+Rmp+R3)®@ = Fi-F, tuong tu nhu dinh luat Kirchhoff 2

trong mach dién.
Mach tir c6 khe hé khong khi.(Hinh 1.15)
Hinh 1.15

a
S=axb




Khe h¢ khong khi dugc thiét ké cang nho cang tot, vi tir dp
qua khe ho khong khi 16n hon nhiéu so véi tr 4dp trong 161
thép.

S 1a tiét dién 15 thép, khi tir thong qua khe ho khong khi thi c6
xu hudng phinh to ra. Nén tiét dién tai khe hé khong khi Sy s€
16n hon so vaéi S.

Néu diéu kién lp<1/10min{a;b} thi tiét dién S, dugc tinh:
SO=(a+10)X(b+10)

Mach tir song song.(Hinh 1.16)

Hinh 1.16
11 ~ 13
—» A —»
E + H,L, —
I ? 1 ' ? 3 /\/v\’
== . {0 ) ? 9
——n vong | : + -1 c 2 + +
F=N.I @g— Vo, = o
— s F 3 3
Ve ! |

Xét mach tir song song nhu hinh v&, va so d6 twong duong. Xem
mach tir nhu mach dién ta c6 :

Dlnh luét Kirchhoff tur ép : F=H,L+H,L,=H,L;+HsL;

Dinh luat Kirchhoff dong tir thong : @ 1=D,+D;

Néu mach tir dugc céu tao tir nhiéu vat li¢u khac nhau, ta
phai dung dén duong cong B — H tuong tng véi tung loai
vat li€u. Néu mot nhanh c6 chira kh,e h¢d khong khi, tr dp qua
nhanh dé van tinh nhu mét tir tré noi ti€p vao nhanh




CHUGNG 2 MAY BIEN AP

Chuong2 MAY BIEN AP (Transformer)
2.1. GIGI THIEU TONG QUAN.

Incoming Sublransmisslon Lines Electrlc power path through substation

Dutgoing Distnibution Lines

| |||| |]|||

=/
— r.lErn] rlad he
ﬂﬂp.ﬂmb&ﬂ-ﬂdﬂulﬂ "u'hlnge ﬂagul.‘uim m‘ﬁﬂﬂ Canlrol Holise

Hinh : Tram bién dp

Hinh : Mdy bién dp mét pha

M4y bi€n 4p ra doi § nudc ta tir rit sém, mdy bi€n 4p chd y&u dugc
st dung trong dién Iuc d€ niang cao dién 4p clia mang dién khi truyén tdi
dién ning di xa. Khi d€n cdc hd tiéu thy, mdy bi€n dp lam gidm dién 4p
xudng mifc phit hgp vdi phu tdi cin sit dung.

Khuynh huéng phdt trién hién nay cia may bi€n 4p la ding cdc loai
vat liéu c6 tir tinh tot, t6n hao sit tir thap d€ nang cao cong suit truyén tai
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clia mdy bi€n 4p va gidm nhd kich thudc. Pong thdi ding vat liéu din dién
1a ddy nhom thay cho diay dong dé€ gidm khdi lugng trong mdy bi€n 4p.

2.2. DINH NGHIA.

Mdy bién dp la mot thiét bi dién tix tinh lam viéc trén nguyén 1y cam
wng dién tir dé¢ chuyén doi dién dp ciia mang dién xoay chiéu tir cdp dién dp
nay sang cap dién dp khdc nhung van git nguyén tan so.

M4y bié€n 4p la thi€t bi lam viéc dudi dang mach hai ctra, phia ndi véi
ngudn goi 13 so cap, cdc dai lugng lién quan dén so cap dugc ky hiéu kém
s0 1, phia n6i véi tdi dudgc goi 1a thit cap, cdc dai lugng lién quan dén thi
cap dugc ky hiéu kém s6 2. Vi du dién dp sd cdp ky hiéu 1a U, Pién dp
tht c&p ky hidu 1a Us.

U, > U,: M4y bién 4p gidm 4p.

U, < U, : M4y bién 4p ting 4p.

23. CAUTAO.
M4y bi&€n 4p bao gdm ba phan chinh:
Loi thép clia mdy bi€n 4p (Transformer Core)
Cudn diy quan sd c4Ap (Primary Winding)
Cudn day quan thi cAp (Secondary Winding)

Ngoaira con c6 cdc phan khic nhu vé may, cich dién, st d8, cic
thi€t bi 1am mat, thung gian dau, . . .

e Lai thép: dugc tao thanh bdi cdc 14 thép méng ghép lai, vé hinh
dang c6 hai loai: loai tru (core type) va loai boc (shell type)

o Loai tru: dugc tao bdi cdc 14 thép hinh chit U va chit I. Mot lugng
16n tir trudng sinh ra bdi cudn day sd cdp khong cidt cudn diy thi
cip, hay mdy bi€n 4p c6 mot tir thong ro 16n. PE cho tir thong 1o it
nhat, cdc cudn day dudc chia ra véi mot nita cia mdi cudn dit trén
mot tru cia 16i thép.

Loai mdy bi€n 4p ndy it dugc st dung rong rii, thudng dugc si
dung & dién dp cao hodc & ndi ma cach dién gilta cdc cudn day trd
nén l1a mot van dé can quan tim.

Trang S1
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o Loai boc: dugc tao bdi cdc 14 thép hinh chit E va chit I. Loi thép
loai nay bao boc cdc cudn day quan, hinh thAinh mdt mach tir ¢6 hiéu
sudt rat cao, dudc stt dung rong rai.

Phan 16i thép c6 quian diy goi 1a tru tit, phan 16i thép ndi cdc tru tir
thanh mach kin goi l1a gdng tur.

e DAy quén s¢ cap (Primary Winding)
e DAy quan thi cAp (Second Winding)

Primary Secondar)
IMF‘ NS
L 5!—'
T “
Hinh : Hinh dang mdy bién dp mot pha Hinh : Mdy bién dp mét pha
loai tru loai tru

Primary Winding

Secondary Winding

Hinh : Hinh dang mdy bién dp mét pha Hinh : Mdy bién dp mét

loai boc pha loai boc

DAy quan mdy bi€n 4p dugc ché tao bing diy dong hodc nhdom, cé
ti€t dién hinh tron hoic hinh chit nhat. P6i véi diy quin cé dong dién 16n,
st dung céc soi diy din dugc mic song song d€ gidm ton thit do dong
dién xody trong diy ddn. Bén ngoai day quin dudc boc cdch dién.
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E LAMINATION

CARDEOARD |

FORM-
INSULATING
PAPER

I LAMINATION

Hinh : Ldp rdp mdy bién dp

DAy quin dugc tao thanh cdc bdnh
ddy (gém nhiéu 16p) dit vao trong tru
clia 181 thép. Giita cdc 16p day quin, giita
cidc diy quin va gitta méi day quan va
16i thép phdi cdch dién t6t v6i nhau.
Phan diy quin ndi v6i ngudn dién dugc
goi 12 ddy qudn sd cip, phan diy quin
ndi véi tdi dude goi la day quan thit cap.

24. NGUYENLY LAM VIEC:

Primary

I Magnetic tield Y Secondary
I] ] 12

¥ E, U, R

O

R

::

b

2\

J

IRON CORE

Hinh : Nguyén ly lam viéc co bdn ciia mdy bién dp

Nguyén 1y 1am viéc clia mdy bién 4p dwa vao hién tuigng cdm ng

dién tu.

Dit dién dp xoay chiéu u; vio diy quén so cAp trong d6 sé c6 dong iy,
dong i, sé tao ra tir thong xoay chiéu @, tir thong chay trong mach tif méc
vong qua 2 cudn so cAp va thit cAp cdm ting cdc stc dién dong e, e,.

Néu mdy bi€n 4p khong tdi (thd cAp hd mach) thi dién dp thd cap

bing sitc dién dong e,

Uy =¢€

Néu thit cap dugc ndi véi tai Z,, trong diy quan thit cAp sé& c6 dong i,
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Gid st dién dp dat vao 1a mot ham sin thi tir thong do né sinh ra ciing
la mot ham sin:

P =P sinmt

Theo dinh ludt cdm @ng dién tr ta cosdic dién dong trong hai day
quan Ia:

e, =-N, 92
1 "
)
2 2 dt
N d(® , sin ot .
thay vao:e, =-N, % =—0ON,® cosot=0N® sm(cot—g)
Stc di€én dong s€ chdm pha hon so véi tr thong & 1 géc g

E,,=0oN® =21N®
—e, =E,, sin(ot—7/2)
g, 2 NPy g

V2

oE, = 4,44{N,d_

o Tisd bién dp:

Bé qua dién 4p roi trén ddy quin sd cip va thit cap thi E, =U;; E,
~U, va do hiéu suit mdy bi€n 4p cao nén cé thé xem cong suit may bién
4p nhin vao phia so cAp bing cong sudt dwa ra thit cap UL, = U,l,

k=YL _N
U2 Il N2

2.5. CAC PAILUQGNG PINH MUC:
e Dién dp diy dinh mitc s cap: U; 4 (V, KV)

1

e Dién 4p diy thit cAp dinh mitc: U, g (V, KV) 12 dién 4p diy bén
thit cAp clia mdy bié€n 4p khi khong t3i va dién 4p dit vio so cap la
dinh mic.

e (Cong suit dinh mic (dung lugng dinh mic) 13 cong suit bi€u kién
phia thit cAp clia may bi€n 4p : San (VA, KVA), dic trung cho kha
ning chuyén tii ning lugng clia mdy.
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@) Mé.y bié’n é.p 1 pha: Sdm = Sz :U2 dm- 12 dm -
(@) Mé.y bié/l'l é.p 3 pha: Sdm = SZ =\/§U2 dm 12 dm -

Né&u bé qua tdn hao trong may bién 4p, xem mdy bi€n dp 1a 1y
twdng ( Hi€u sudt n=1) thi Sg, = S,=S,.

e Dong dién day so cap dinh mic: I 4, (A) tuong ng vdi cong suit
va dién 4p day dinh mifc bén so cap.

o Ilpha 1, = S“’m
1dm
o 3pha I, = \/gs{}m (dong di€n day va di€n ap day)
ldm

Dong dién day thit cAp dinh mic: Ly, (A) tudng ng v6i cdng suat
va dién 4p thit cAp dinh mic.

Sdm

U2dm

Lim = Sdm
\/SU 2dm

e Tan s6 dinh muc: f4,(Hz) tAn s6 ngudn dién dit vao so cap.

|

2dm

e Dién 4p ngdn mach phan trim: U, %

e T4 noi diy clia mdy bi€n dp: cho biét ki€u ndi ddy so cap va thi
cap, dong thdi cho bi€t géc 1éch pha gitra sitc dién dong day so
cAp va sitc dién dong day thit cAp

Vd: Y/A-11(330°)
® cos¢,: hé s& cong suit cla tdi
e Hiéu suit n%-------------
2.6. MAY BIEN AP 3 PHA:

M4y bi€n dp ba pha déng vai trd rit quan trong trong viéc truyén tai
va phan phdi dién ning. K&t cAu 16i thép may bi€n 4p ba pha c6 2 loai,
dua vao sy lién quan hay khong li€n quan gitta hai mach tr ma phéin ra
thanh mach tir ri€éng va mach tr chung.

2.6.1 M4y bi€n 4p 3 pha mach tif riéng:

Trang 55



CHUONG 2 MAY BIEN AP

Tur thong trong mach tir cia ba pha doc 1dp nhau nhu cdc mdy
bi€n 4p mot pha. Cdc mdy bi€n 4p mot pha cé thé dugc ndi lai vdi
nhau d€ hinh thanh may bi€n 4p ba pha.

5 ag [ B b ¢ C cq
<_> <_> <_> <_> <_> <_>
<_'> <_> <_'> <'_> <_> <_>
I — f:; — I —
X Y z
X y z
2.6.2 M4y bién 4p 3 pha mach tif chung
@S A ¢ B ¢ C ¢
@
—__'--h_.j__ =
i Us q ¢
UR L : P
o ’_/O —
L P
C— 9 b
9 P
g P
9 —

Dt D+ Dy = \ Uy

Né&u ghép tr 3 mdy bi€n 4p mot pha lai v6i nhau, ta nhin thdy ring : Néu
dién 4p trén ba pha d6i xing, nghia 12 Ug+Ug+Ur = O thi tif thong trong
mach tir cia ba mdy bi€n 4p mdt pha ghép lai cling tuong tu: Pr+Dg+Dp =
0. Nhu vay tru tit ghép chung ciia ba mach tir khdong con tac dung.

Loai mdy bi€n 4p mach tir chung c6 két ciu gon, st dung khdi lugng mach
tlr it hon so v6i mdy bi€n 4p mach tif riéng cling cong suit, nhung viéc lip
dit, stta chita phdi ti€n hanh trén toan bd m4y.

2.7. CAC KIEU KET NOI BA PHA

DAay quan mdy bién 4p c6 thé thuc hién dau ndi theo dang hinh sao (ky
hiéu “Y”) hoic c6 thé theo hinh tam gidc (ky hiéu “A” hay “D”).

Trang 56



CHUONG 2

MAY BIEN AP

PAau Y 12 ba ddu hodc cudi ndi lai v6i nhau, diu A 12 dau dau cudn nay

dau vao dau cudi cudn day kia.

C6 bon ki€u diu day:

o So cAp ddu tam gidc, thit cdp dau tam gidc (A/A), st dung cho dién
ap trung binh nhu trong cdng nghiép.

A-A

A,
o I %
C; 4 4

2300 me 2300

T, T, T,

red H I {.H 110 11k
A, L C
. [ }
C,

Hinh : N6i A/A

Mot sy thuan 1gi cla ki€u dau nay 13 néu mot may bién 4p bi hu
thi hai may bi€n 4p con lai c6 thé dugc van hanh theo ki€u dau tam

gidc hd. Ki€u dau tam gidc hd nay vin bdo
ddm ding m&i quan hé vé pha. Chi y 13 cong
sudt ciia may bi€n 4p lic ndy gidm xubng va
bing khodng 58% cong suat khi con di ba

mdy bién 4p.

Vi du: Cong sudt mdi mdy bi€n 4p mot pha Ia
25kVA, tdng cong suat clia ba may 1a 75kVA.
Né&u mot mdy dude thdo ra va van hanh theo
ki€u dau tam gidc hd thi cong suit con lai 1A75kVAx58% = 43.5kV

A B C

a b C

o Sd cip d4u tam gidc, thit cAp diu sao (A/Y), st dung phd bié€n trong

Céng nr\-]’\;Aﬂ va thi?Rna mas

A-Y
A
3 [
c,
LA U A

T, T,

E

Ts

[.’W‘P-
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Hinh :N6T AY
o S0 cip diu sao, thit cAp dau tam gidc (Y/A), stt dung cho gidm 4p.

Y-A
A
B, [
|
: E.Ul" E.Ul" [[\.Ul"
T, T, T;
A1l o .
L""{Tr" L"’TTI'"
A 4 4
B, [ (
g |
C;
Hinh :N&TAY
o So cip diu sao, thit cAp dau sao (Y/Y), rat it dugc sit dung vi van
dé diéuhoa =~ ° 7 Y-Y
A
B, |
c, [ |
N, [ ( |
T, T, T, ——
N SR G
] G
N [
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Trong cdc may bié€n 4p truyén tdi dién ning, phia cao 4p thudng ddu Y
va phia ha 4p thudng dau A vi:

U

= Khi ddu Y: dién dp pha nhd hon dién dp day +3 1dn, (U, = —;),

7
do d6 cédc van dé cdch dién trong mdy gidm, chi phi gidm. C4
cudn ddy dién 4p cao clia cdc mdy bi€n 4p hoat dong trén 100 000
V thudng dudc dau Y.

Khi dfu A, dong I, < I, V3 14n (U, = U—;), do d6 dudng kinh ddy

NG

din s& gidm nhd, thuin tién cho viéc ch€ tao. Gcdc mdy bién dp
phin phdi thudng phia ha 4p dau Y, d€ cung cip cho phu tii hdn
hdp: vira cin dién 4p ddy, vira can dién 4p pha.

2.8. TO NOI DAY CUA MAY BIEN AP BA PHA

T6 ndi day cla mdy bién ap bi€u thi géc 1éch pha giifa sitc dién
dong day so c4p va stic dién dong day thit cap, phu thudc vao cic y€u td:

Chiéu quin day, cdch ky hiéu cdc diu diy va ki€u ddu day & sd cip va thi

cap.

e Chiéu quan day

V6i mdy bi€n 4p mot pha, viéc chon diu diu hay diu cudi khong
quan trong, tuy nhién v6i mdy bi€n 4p ba pha, viét dinh ddu dau dau
va dau cudi phdi thuc hién chinh xdc d€ sao cho chiéu quan day trén

ba pha phdi cting chiéu. N&u c6 mdt pha khdng cuing chiéu thi dién
4p day 14y ra trén ba pha m4t tinh chit doi xing.

e Ky hiéu cdc diu day

Cudn day so cap:

PAiu dau :A, B, C
Piucudi: X, Y,Z
Trung tinh : O hodc N

Cudn day thit cip :

Paudiu:a,b,c

Paucudi:x,y, z

Trung tinh : o hodc n

Chiéu qudn ddy va cuc
tinh ciia cdc cudn day

A A A A
. B B Uag
AP3TP Bé3b Co+41p B
[ - 41 q |
= ++ . ea
X =TT Y™ Z Shs
TraW
“a
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7

% Xac dinh td ndi day:

v' Kiéu ddu day— vé& d6 thi vecto sic dién dong diy quin so cAp va
sttc dién dong day quin thit cap.

v’ X4c dinh vectd dién 4p diy so cAp va thit cap.

v stic dién dong day sd cAp dugc bi€u thi biang kim dai ctia ddng ho va dit
& vitri s 12.

v' Cin cif vao géc 1éch pha giita sitc dién dong day sd cip va sic dién
dong day tht cap d€ bi€u thi stic dién dong day thit cAp bing kim ngin
ctia dong hd & vi tri tuong ng vSi géc d6 d6 theo chiéu thit ty pha.

Viéc sdn xuit nhiéu mdy bi€n 4p c6 t6 didu day khdc nhau rat bat tién
khi dua vao st dung, do vay trén thuc t€ thudng chi sdn xuit mdy bi€n 4p
loai Y/Yo—12;Y/Y,—0; Y/A-11;Yo/A-11.

2 - . R g A ~ AN s
Vidul: xdc dinh t6 ddu ddy cia mdy bién dp sau:

B

A B C
Egc
C
Ear X

e ;

a b c Eap Eab
b
Ebc
T - )
0
Eab X
Y/y_12
X y V4 Y-
ECE[
A B C
a
X v Trang 60
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Vi du 2:

2.9. Ti SO BIEN AP:
Ti s6 mdy bié€n dp 3 pha 1a ti s6 giita dién 4p ddy sd cap va dién dp
day thit cap.
Udl
UdZ

K =

Do d6 ti s6 bién dp phu thudc vio tf s6 vong day giita sd cAp, thit cip, t&
diu day.

Vi du: xét ti s6 bi€n 4p trong céc trudng hdp sau:

v T6 ndi day: Y/A

K:Udl :\/EUPI :\/5&
U Up2 N,
v’ T6 ndi day: Y/ Y,
Udl \/EUPI N1
K: = = —
U \/§Up2 N,

Nhu vay: d6i véi mdy bi€n 4p 1 pha ti s6 bi€n 4p chi phu thudc vao

2 ~ PN A N N 2 2z g 2z PN A N P e
ti sO vong day (N—l) con ¢ may bi€én dp 3 pha con phu thudc vao td nodi
2

day.
2.10. QUAN HE PIEN TU TRONG MAY BIEN AP.
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2.10.1C4c Phuong Trinh Co Ban Cua M4y Bién Ap.
b) Phuong trinh cin bing sic dién dong.

Ta da biét, sic dién dong sinh ra trong diy quan so cip va thit cip l1a

dod dy,
=Ny ——=——"—

dt dt
o, =N, 4P __dv,

dt dt

¥, ¥, : tir thong méc vong qua cudn diy so cidp va thit cAp tuong
tng tir thong chinh &.

Ngoai tr thong chinh chay trong mach tir, con c6 mot lugng tir thong
sinh ra tdn ra moi trudng bén ngoai, khép mach trong mdi trudng. T
thong tdn do cuén diy nao sinh ra sé chi méc vong qua cudén diy dé
va sinh ra trén chinh cudn ddy dé mot sic dién dong cdm ng goi la
stic dién dong tan:

eo-l — _Nl dq)al — dl/lal
dt dt

eaz — _]V2 dq)aZ —_ dl/IGZ
dt dt

Tur thong tdn chl y&u di trong moi trudng khong tir tinh (dau, gidy,
ddng, khong khi . . .) do d6 tir thong tdn Wy, P, ty 1€ v6i dong dién
tudng rng sinh ra ching qua hé s6 dién cdm tdn L), Lo, :

Vo =L,
Ver = Losi,
_ di,
€51 = "Ly Z
o = di,
o2 02 dl’

Theo dinh luat Kirchoff 2, ta ¢c6 phuong trinh cin bing stc dién dong
cda cudn diy quin sd cip :

u +e te, =i
Trong d6 r; 1a dién tr§ cia day quan so cap.

Nhu vy, tudng ty ta ¢6 phuong trrinh cin bing sdc tr dong trong
cudn day thit cap :

Trang 62



CHUONG 2 MAY BIEN AP

e, te,, =u, +ir,
Trong d6 r, 1a dién tr§ ctia day quan thit cap.

Né&u cédc dién 4p, sttc dién dong, dong dién 1a cdc dai lugng xoay

chiéu bi€n thién theo quy luat hinh sin theo thdi gian, thi cdc phuong

trinh cin bing stic dién dong c6 thé viét dudi dang s6 phitc nhu sau:
U, Z—E1—E01+Il n

U,=E:+E,—1r,

T bi€u thic :

di,

€51 = _LO'I E
ooy di
o2~ Lo2 T
dt

Thay a2ng di€n : ;=] ,sinwt va i,=I,,sin®t ta co:

e, =—1,0L, cosax=FE

1m olm

sin(ar — %) = \/Ellxl sin(at — %)

e, =—1, oL ,cosax=E

2m o2m

sin(ar —%) = \/Elzxz sin(a@x — %)

Nhan thdy ring sic dién dong tdn sinh ra chAm pha hon so v6i dong
dién sinh ra né6 mot géc 90°, do vay tri hiéu dung phic dugc viét :

1.501 =—j I.1 b

;502 =—j I.2 X,
X;=0Lg| ; Xo=0L, 12 dién khdng tdn clia didy quin so cip va day

quan thit cAp. Thay vao phuong trinh cin bing ta dudc :
Uy=—E+ jl,x+11n=—E+1,7,
Us=Esjlyx,~1,r,=E:-1,7,

Trong d6 Z,; Z, dudc goi 12 tong trd clia diy quin so cap va thit cap.

1,Z,; 1,Z, dugc goi 1a dién 4p roi trén cdc cudn day.

b) Phueng trinh cin béng sic tir dong.

* Khi mdy bi€n 4p khong tdi khong tdi: i, = 0 ( hd mach thd cap)

Dong dién trong ddy quan so cip 12 iy, tif thong chinh trong may lic

nay do sdc tir dong iyN; sinh ra.
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% Khi m4y bi€n 4p lam viéc ¢6 tdi: i,# 0.Ti thong chinh trong mdy
do stic tir dong trén hai cudn day sinh ra (i;N;+i,N>).

Néu bd qua dién 4p roi trén mdy bi€n 4p, ta c6:
U1 = El = 4,44 fNICI)
Pién dp U, dudc ndi véi ludi dién, do d6 c6 thé xem nhu khong thay
ddi. Do d6 stic dién dong E va tir thong ® ciing xem nhu khdng d6i.
Nhu vay stc tir dong sinh ra tif thong ® clia mdy bi€n 4p lic c6 tdi
va khong tai phdi bang nhau. (& ché' dé cé tdi va khong tdi @ chi khdc
nhau vai phdn trdam).
I()Nl = i1N1+ izNz
Viét du6i dang so phifc :
IiN +I, N, =1, N,

. . [ N
11210_1272

1
I=1,-1,
Trong d6 : 1,=1,-2=

T phuong trinh cin biang trén ta thdy, lic mdy bi€n 4p c6 tdi, dong
dién so cAp gébm hai thanh phin. Thanh phan dong I, tao nén tir thdng
chinh trong 16i thép. Thanh phin (- I,) ¢6 tdc dung b lai tic dung
khit tif cda dong dién thit cAp. Khi tdi ting, dong dién thi cap I, ting
1én, thi thanh phan bi (- I,) cling ting 1én. P& giit cho tir thong trong
mdy khong thay ddi thi dong dién cip I, ciing ting 1én. Nhu vay diy
quin so cAp ldc nay phadi nhian thém ning lugng tif ngudn dé truyén
sang cho bén thit cAp.

< Dong dién ti héa trong may bién 4ap.(I,)

Trong mdy bi€n 4p dong
dién tir hda (dong khong tai )
bao gém hai thanh phan,
thAinh phin tic dung va
thanh phan phin khing. P&
r0 hon ching ta xét mach ti
cda mdy bién 4p mdt pha

-1
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nhu sau:
bién dp dit vao 1a m6t ham sin theo thdi gian u = Uysinmt, bd qua
t6n hao trong diy quin thi :

W=—e= N% = tif thong ¢ bi&n thién theo thdi gian va chim pha hon

Ae T
u mot géc 5

Néu bd qua tdn hao sit tir thi dong dién iy 1a dong dién phin khing
diing d€ tir ho4 15i thép.
Tuy nhién do quan hé B(H) trong mach tir 1a khdng tuyén tinh, c6
doan tir ho4 15i thép, va c6 hién tugng ton hao do tir tré do d6 tir quan
hé ¢(t) va d(ip) c6 thé xdc dinh dugc iy va k&t qua 1a iy(t) bi 1éch pha
s0 v4i ¢(t) mot géc o nao db, géc o 16n hay bé con tuy thudc vao mic
dd tir hod 161 thép ( quan hé B(H)) nhiéu hay it.
Nhu vdy dong dién I, gdm hai thanh phan : I, ding dé tir hod 16i thép
va tao nén tir thong ciing chiéu vdi chinh tir thong. Iy, gdy nén ton hao
sdt tir trong 16i thép va vudng géc véi thanh phan tir thong.
2.10.2 M6 Hinh Todn MBA.
Quan hé dién 4p so cidp va thi cAp 12 quan hé dién tir. Do d6 dé
thudn ti€n trong qud trinh phin tich MBA, tinh todn bai todn c6 lién
quan dé€n MBA trong hé thdng dién, ngudi ta thay th€ MBA bing
moOt moO hinh todn hay mdt mach di€n tuong duong.
Viéc quy d6i hay thay thé& phdi khong 1am thay ddi cdc qué trinh vat
ly xdy ra trong MBA nhu cong sut truyén ti, ton hao . . . cia MBA.
Va d€ tao nén mot mach dién thi mach sd cip va thit cAp phdi lién
k&t dugc véi nhau, do d6 cdc thong s6 & mach thit cAp phai dugc quy
ddi tuong duong vé sd cap.
+ Stc dién dong va dién dp (E, ; U,)
k=P Mg ok,
2 2
Goi E, 1a sic dién dong the cidp quy ddi vé so cidp, do dé6
E,=E =k.E,
Tuong twta cé : U, =kU,
+ Dong dién (1,)
Viéc quy ddi dong dién phdi ddm bdo cong sudt truyén qua MBA
trudc va sau khi quy ddi phai bing nhau.
E,)l,=E,l, =1, :%12 =%12 =L

2 1
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4 Dién trd, dién khang, va tong tré ( R,,X,.Z,)

2
@&:@&:&:%&:H&
2

Tuong tu: X, =kX,

Z,=k’Z,
Nhu vay sau khi quy ddi, ta c6 mot hé phuong trinh mé td todn hoc
MBA nhu sau :
U =-E +1.2,
U,=E,-1,7,
I =1,- Ilz
2.11. So Pd Tuong Puong Clia MBA.
U =-E +1.7,
Tw {U,=E,-1,.7,
I =1,-1,

Ta c6 mach dién tuong duong thoa man hé phudng trinh nhu sau :

v )z

@

Iy dudc xem nhu thanh phin chinh tao nén tir thong trén 156i thép va
Zm=Rn+jX. 12 tdng trd tir hod mach tir trong MBA,

Thong thudng Z,>>Z, va Z, nén dé don gidn trong qud trinh tinh
todn ma khong giy ra sai 1éch nhiéu vé két qui ta c6 so do tuong
gin ding :

R, X,

@& 1

¢ - MW
I, =-1,

. [z,

S8

V6i R =1+,
X, =x +x'2
Z =R, +jX, : Tong tr§ ngdn mach clia MBA.
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2.12. X4c Pinh C4dc Tham S6 MBA.
Thi nghiém khdng tai:
Ip Py A a
® ® ,
+
Ulsim 6/) § ‘ § Uy
) g
. X X
Trong cdc thi nghiém ta c6: Ip, Py, Ui am, U2
e Td&ng trd mdy bi€n 4p lic khong tai:
Z — Uldm
0
IO
e Dién trd khong tai
PO e z
I, =—- ,Po:ton hao thép Pg. Z,

= o
e Dién khdang khong tai

_/2_2
Xo_ Zo r0

Zy
Zo=7,+7n
I, =1 +r1,
X, =X, +X
vi
1, <<Z,
r, <<r,
X, << X
Nén
Z,=1,
Iy =TIy
X0 =Xm

e Tiso bi€ndp:

E, U

k: 1 _ 1dm

E2 U20

e Heé s6 cong sudt khong tai

PO
cosQ, =

ldm 'IO

Trang 67



CHUONG 2 MAY BIEN AP

Khong cho mdy bi€n 4p lam viéc khong tdi hodc non tdi vi lic d6 hé s&
cong sudt rat thap.
Thi nghiém ngin mach:

- 5 i

Mady bién dp tw ngdu

Ngén mach trong thuc t€ mdy bi€n dp 1a ch€ d6 sy c¢6 khi cudn thi
cAp bi ndi tit vi nhi€u nguyén nhan: diy quén thi cap bi chap xudng
dat, hdng cdch dién, ... trong khi d6 phia sd cAp van ndi véi U gy

- R . <
* Pdc di€ém khi ngan mach:

— Dong ngdn mach trong may gap 10 - 25 1an 1,4, nén thudng gay
chdy day quan.

— Dién dp U, =0, cdc phu tdi mat dién 4p.
D€ bio vé mdy bi€n 4p khi c6 ngin mach thudng diing hé thdng role
bdo vé ty dong cdc mach sd cAp khi c6 ngdn mach.

Thi nghi¢m:

Dung mdy bi€n dp tu ngdu d€ diéu chinh dién 4p U, dit vao diy quin
sd cAp mdy bién 4p.

* Dién 4p ngdn mach U,
e Dong dién ngin mach I, = I ;4

e Cong sudt P, do dugc chinh 1a t6n hao déng trén diy quin sd cip
va diy quan thi cAp khi dong ti dinh mifc (t6n hao sit tir khong
ddng k€)

e Tdng trd ngan mach

¢ Dién tr§ ngin mach,
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CHUONG 2 MAY BIEN AP

P P

r = 1 — n
n 2 2 ’
In Ildm

e Dién khdng ngin mach
X, =Z, -1,

Iy X Iy X

— —W——AW—

U, hay Us T

trong do:
r, =r1; + ' : dién tr§ ngdn mach

X, = X; + X', : dién khdng ngdn mach

® cos@, =

U1

n~ ldm,
e Dién 4p ngin mach phan trim

U, % =—a

x100= (5+10)% U, 4m

1dm

Dién 4p ngdn mach c6 hai thanh phin:

I, .
o U %="u jo0=tumts 109
1ldm 1dm
(dién 4p ngin mach tdc dung phan trim)
o U %=m 100=1, o 100
1dm 1dm

(dién 4p ngidn mach phdn khdang phan trim)

PO BIEN THIEN PIEN AP THU CAP THEO TAI
e D{ bién thién dién 4p thit cip
AUz = Ude - Uz

e Do bién thién dién 4p thit cAp phin trim
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CHUONG 2 MAY BIEN AP

AU, % :Mxloo
2dm

Hay
AU, % =B(U, Y%xcos@, + U, %xsing,)
Trong d6

S A s I, I,
B 1a hé so ta1 B= B=

Ildm Ide

cos,: hé sO cong suit cla tai
TON HAO VA HIEU SUAT CUA MAY BIEN AP
e Khimdy bi€n 4p lam viéc c6 cdc ton hao sau:

Tén hao tdi I°R trong céc cudn diy cia mdy bi€n dp va ton hao khong tdi 12
ton hao trong 15i thép.

Tén hao tdi phu thudc vao dong dién cia tai
APy =11, +Lr,=Lr, +kK°Ir, =1 (1, +1,) =L'r, =B, r,
APtﬁi = BZPn

Tdn hao khong tai hay t6n hao 16i thép phu thudc vao dnh hudng ciia dong
dién tré va dong dién xody trong 18i thép clia may bi€n 4p. Ton hao 16i thép
clia mot may bién 4p vé cd ban thi khong ddi cho ta't cd cdc tdi khi tAn s va
dién 4p dugc dit vao mdy bi€n 4p I1a dinh mifc.

e Hiéu suit cia mdy bién 4p:
Hiéu suit ctia mdy bi€n dp 1a ty s6 giita cong sudt hitu ich ngd ra doi véi
cong sudt ngd vao. Bdi vi cong sud't ngd vao clia mdt mdy bi€n 4p bing
cong suat hitu ich ngd ra cong vdi cdc tdn hao cia né nén ta c6 phuong trinh
hiéu sudt nhu sau:

n% :&x100%=LXIOO%
P, P, + AP

ténhao

Bsdm COS (p2

= x100%
Bsdm COS(pZ + P() + BZPn ’

nN%

2.13. MBA lam viéc song song.
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May bién DC.

V.1. Khai quit .

V.2. Céu tao

V.3. Nguyén ly lam viéc.

V.4. Twr treong lic may dién DC cé tai.

V.5. Quan hé dién tir trong may dién DC.

V.6. M4y phat DC.

V.7. Dong co DC.

V.8. So d6 diy quin may dién DC.
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V.1. Khai quat

M4y dién mot chiéu 12 thi€t bi dién ding d€ bi€n d6i cd ning thanh dién
ning mot chiéu (mdy phat dién mot chiéu) hoic bién ddi dién ning mot chiéu
thanh cd ning (ddng co dién mot chiéu). Mdy phat dién mot chiéu cé cong suit
dudgc tinh theo don vi Watt, KiloWatts (W, KW). Pong c¢d dién mot chiéu c6
cong suat dugc tinh theo don vi KW ( hé don vi SI) hoidc HorsePower HP ( hé
USCS).

Ngay nay, mdy dién mot chiéu dugc st dung rong rdi. Pong cd mdt chiéu
(DC motor) ¢c6 moment khdi dong 16n, dé diéu chinh t6c do, diéu chinh lién tuc
trong pham vi rong. Pong co mot chiéu dugc s dung nhiéu trong giao théng vin
tdi v6i diéu kién 1am viéc ning nhoc, thi€t bi nang, ha; cdc dong cd chiap hanh
trong cdc hé thong di€u chinh tu dong véi cong sudt nhd (vai watt). Mdy phat
dién mot chiéu (DC generator) 12 mdy phat kich tir cho mdy phat dién déng bo;
dung trong k¥ thuat han, ma dién chit lugng cao, diing trong dién hda, dién 6t6.

Nhudc diém chi yéu cida may dién mot chiéu 1a ¢6 c¢d gép dién lam cho
cAu tao phiic tap, gid thanh dit, lam viéc kém tin cdy, nguy hi€m trong moi
trudng dé chdy nd. Hon nifa, khi sit dung dong co DC phdi c¢6 nguén DC di kem.

V.2. Céu tao

M4y dién mdt chiéu gdm 2 phan : phin tinh v phin quay.

V.2.1. Phan tinh ( stator ) hay phin cam :

Phan tinh 13 phin ditng yén gdm: vé mdy (gong tir), (phan cAm) bén trong c6
gin cyc tr chinh va cyc tf phu:

+ Cuc tuf chinh: vi thép dugc ghép bdi cic 14 thép k§ thuat dién (t6n silic)
day 0.5+1 mm va diy quin kich tir I16ng ngoai 16i sit cuc tir. Cyc tit chinh tao
nén tif trudng chinh trong may. Mit cuc gitt diy quan va phin bd tlr trudng trén
bé mit phan ciing. Cuc tir gin Ién vd mdy bing bu 16ng hoic dinh vit. DAy quan
kich tir 1a day dong, cdc cudn day kich tir dit trén cédc cuc tif nay dudc ndi ti€p
vdi nhau.

+ Cuyc tif phu: cdc cyc tir phu dudc dit xen ké giita cac cuc tif chinh dé
han ché€ tia Ita dién va cdi thién ddi chiéu.

+ Loi thép cyc tif phu thudng 1am bing thép dic, ddy quin bing dong
boc cdch dién, mic ndi ti€p vdi day quan phan dng.
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+ Gong tif ( vé mdy ): dung d€ gin cdc cyc tit, lam mach tif ndi lién cédc
cyc tit. Do vay vé mdy dugc dan tir, diy 1a di€m khdc biét véi vé mdy clda may
dién xoay chiéu.

+ Trong céc loai mdy dién cong suat 16n, gong tir thudng 1am bing thép diic,
mdy dién cong sudt nhd va vira thudng dung thép tim day udn va han lai, c6 khi may
nhd dung gang lam vé may.

+ Cac bd phan khédc: nip may va cd ciu chdi than ( gdm: chdi than dit

trong hop chdi than, gid chdi than )
Cuyc tur phu

Iﬁ Cuec ti chinh

AWaYal NN N

8 ] 8

Hinh a ) Stator

V.2.2. Phan quay (Rotor) hay phin #ng:

Phan @ng gom truc, 16i thép, diy quan phan tng, c6 gép.

+ Loi sit phan Wng:

C6 gbp dién

Cécranh d€ dat day

Cacla thép KTb

Chdi than

Hinh b ) Rotor

+ Loi thép gom céc 14 thép k¥ thuat dién ghép lai, hinh tru, trén bé mit 15
thép (doc theo dudng sinh) ngudi ta dap rinh dé dit diy quan goi 1a diy quin phian
Ung.

B6 Mon Thiét Bi Dién



+ DAy quan phan ing thudng lam bing diy dong tron hoic dep, cic diu
day clia cdc phin tif ddy quan (bdi day) dudc gop lai tai ¢ gop.

SEMATURE FIELD POLE FIELD WINDINGS

ﬁmECHANISM —— 3 FAN
BUSH,BALL,OR ROLLEI
Jor sart 3 BEARING
JING
e
HEND SHIELD END SHIELD
(FRONT) m (BACK)
COMMUTATOR

FIELD POLE
FRA ME ou

A Simple Scctional View of au DC Generator

+ Co gop (vanh ddi chiéu): cd gép gdm cic phi€n gép lam bing ddng,
gifta cdc phi€n gép cach dién vdi nhau bdi mica va cd gép ciing dudc cdch dién
vdi truc rotor bing 6ng phip. Nhiém vu ctia cd gép dién 1a chinh luu stc dién dong
xoay chiéu thanh stc dién dong mot chiéu trén cc chdi than, chdi than ti€p xic (i
1én) c6 gop d€ 14y dién ra ngoai hoic dwa ngudn dién mot chiéu vao trong diy
quin phan ng.

+ Cac bo phan khac:

= (Canh quat: lam ngudi miy

* Truc may:

V.3. Nguyén ly lam viéc.

V.3.1. Nguyén Iy 1am viéc ciia may phat dién mét chiéu.
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Nguyén Iy 1am viéc ciia may phat dién mot chiéu:

Phan ng 12 khung diy a b ¢ d ( quén trén 15i thép phan ng) c6 hai dau
diy ndi véi hai phi€n ddi chiéu (phi€n gép), 2 chdi than A, B c6 dinh ludn ti 1én
c6 gbp va dua dién dén phu tai.

Dung mdt dong cd sd cAp ( tua bin hodc cd ddt trong,..) quay phan dng
mdy phat. Khi khung quay véi tdc do khong ddi, hai thanh din ab, cd 1an lugt
nim dudi 2 cyc tir khdc tén (tir trudng clia hai cuc nam chim khong d6i), khung
quay s& cdm ng nén mot sitc dién dong xoay chiéu :

e =B. 1. v.sino

B : tif cdm —MAat do tir thong.

L : chiéu dai canh tdc dung ctia thanh din ab+cd
v : toc d dai cta thanh dan.

o :1a géc nhé gitta van tdc v va tir cdm B.

Chiéu cda stc dién dong xdc dinh theo qui tic ban tay phdi, trén thanh ab
chiéu tr b — a, thanh cd chiéu tir d — c. stic dién dong trong khung day 1a stc dién
dong xoay chiéu nhung nhd c6 phi€n gép va chdi than A( +); B (- ) (sau khi quay 180" né
cing khong ddi cyc tinh ).

Dang s6ng trén hai dau chdi than:

Dang séng ddp mach

Trén thuc t€ ngudi ta ché tao phian ng gdm nhiéu khung diy dit léch
nhau mot géc o nao dé trong khong gian dé gidm bt sy dap mach & cd gép,

chdi than va quan ting s6 vong day d€ ting cudng sic dién dong.
€

SN 7 N /S N SN 7N N I\ AN
N/ N/ N/ \ N/ N/

7 7/ N/ N /7 N 7 N / N [/ \ \ \
/ / N/ N/ N/ N/ \/ \ \ \
7/ 7/ X X X X A \ \ \

Vi VAN VAN VAN VAN AN N N N

0
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V.3.2. Neuvén 1Y 1am viéc ctia dong co dién mot chiéu.

Dit nguén DC vao diy quan kich tir phan cdm — phin cdm tao nén tir
trudng, va dong dién trong day quan phan ng tdc dung tuong hd 1én nhau tao
thanh moment tic dung I&én rotor. Moment ndy cé chiéu khong ddi 1am mdy
quay (dong dién chi di vao thanh din nim dudi cuc N va di ra thanh din nim
dudi cuc S), chiéu luc xdc dinh bing qui tic ban tay trdi (hay dong dién c6
chiéu khong d6i trong cdc thanh din nim dudi cic cuc tir, do d6 tao nén mot
moment c6 chiéu khong ddi 1am rotor chi quay theo mot chiéu nhit dinh ma
thoi)

V.4. Twr trwong lic ¢ tai ciia may dién mot chieu

V.4.1. Pai cuong:

Khi khong tai tir thong ® trong mdy do diy quén kich tir gy nén.

Khi c6 tai tir thong ® trong mdy khong nhitng do day quan kich tir gdy nén
ma con c6 tif thong phan tng (®,) do cudn diy phan tng giy nén. D€ triét tiu
tia Itra dién con c6 tir thong cuc tir phu ¢ va tir thong day quan bu ®,. Tt cd
céc tir thong dé tidc dung vdi nhau d€ tao thanh tir thong khe hd lam thay d6i tir
trudng lic khong tdi cia may.

V.4.2. T trudng trong diy quin phin @ng:

a) Su phan bé cia tif trudng trén bé mit phan ng :

Goi N  :Téng sd thanh din clia phan ng.

2a  :S& mach nhdnh song song.
iy  :Dong dién trong 1 thanh dan.
I, :Dong dién phan ing.
Iu’
i, =
2a

Téi dudng A:Ttl\];'ihr |2/ |

= u[m]
D, :dudng kinh ngoai phan tng.
Ta c6: F.=A.1 T: budc cuc ( m)

b) Phan ng phan @ng trong may dién mét chiéu:
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K/

< Khi mdy dién 1 chiéu chay khong tdi, trong mdy chi c6 tif trudng cla
céc cyc tif chinh sinh ra goi 13 tir trudng chinh hay tif trudng phan cdm. Lic nay
dudng trung tinh vat ly mm' trung v4i dudng trung tinh hinh hoc nn'.

+ Dudng trung tinh hinh hoc: 13 dudng thing thing gdc véi truc cuc tir N-S

+ Dudng trung tinh vat ly: 1a dudng xuyén qua phan ng tai 2 di€m c6 tir
trudng bang 0 (B = 0).

K/

% Khi mdy mang tdi, dong dién trong diy quin phin Gng sinh ra tir
trudng phan @ng.

Do tdc dung cda tlf trudng phan tng, cdc dudng sifc trén mit cuc tif phan
b6 khong déu, khong con ddi xdng qua truc cuc tit. G mot nia mic cuc tir, ti
trudng phan ng c6 tic dung trd tir 1am cho tif trudng ting, nira mit tir kia thi tr
trudng phan ng c6 tdc dung khit tir lam cho tif trudng gidm di

Khi mach tir ctia mdy chwa bdo hoa thi tdc dung trg tir va kh tir bing
nhau, nén tir trudng tong khong d6i. Khi mach tir bdo hoa thi tic dung trg tir it
hon. Kht tir, nén tif trudng t6ng trong mdy giam, do dé sdd cdm wng trong cic
thanh din sé gidm. Pong thdi phan @ng phan Gng lam cho tir trudng tai 2 di€m
trén dudng trung tinh hinh hoc khdc 0, hay néi cdach khéc 1a phdn tng phan tng
lam cho dudng trung tinh vat ly 1€ch khdi trung tinh hinh hoc mo6t géc B nao d6
theo chiéu quay clia mdy phat ( d6i v6i dong co thi ngugc lai). Néu chdi dién
van dit trén dudng trung tinh hinh hoc thi do tif trudng tai chd tiép xiic giita chdi
dién va c6 gép khdc 0, stic dién dong cdm ng trong phan tir diy quin phin ng
s& bi chdi dién 1am ngidn mach, day 13 mot nguyén nhan lam phat sinh tia Itra &
chd ti€p xiic. D€ khic phuc diéu nay phai xé dich chdi dién 1éch khdi trung tinh
hinh hoc mot géc B

Tir truong mdy dién mot chiéu
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V.4.2. Tu truong cuc tu phu:

Trong hau hét cdc mdy dién mdt chiéu (trir nhitng mdy cdng suit nhd hon
0,5kW) déu c6 dit cic cyc tir phu dé trir bd 4nh hudng clia phdn ng phin ng
lam x€& dich dudng trung tinh vat 1y khéi dudng trung tinh hinh hoc

P& trir bd tir truong tai dudng trung tinh hinh hoc, cuc tr phu dudgc dat xen
k& v6i cuc tir chinh va cuyc tinh ctia cuc tir phu cling cuc tinh véi cuc tir chinh
ditng sau né theo chiéu quay cda rotor ddi véi mdy phat, hodc ding truSc né
theo chiéu quay rotor ddi véi dong co. Pong thdi, d€ triét tiéu tir trudng trén
dudng trung tinh hinh hoc thi tir trudng cuc tit phu phai ti 1€ thuin v6i dong dién
tdi nén day quan cuc tir phu dugc ndi ti€p véi day quan phan dng.

V.4.3. T trudng diy quin bu:

Do su phdn bd cda tir trudng trén phan ¢ng dudi bé mit cuc tir khong ddng
déu 1am xui't hién sitc dién dong trén phi€n gép c6 tri sd khic nhau, do d6 giy
nén tia Ira dién trén chdi than khi may lam viéc. P€ khic phuc tinh trang nay
trong cdc may c6 cong suit 16n, ngudi ta ché tao ddy quin bu.

D4y quin bu dudc dit trong cdc ranh trén bé mit cuc tir va dugc ndi ti€p
véi ddy quin phan ¢ng. Chi€u dong dién trong day quan bu phai c6 chiéu sao
cho triét tiéu dugc sdd cia phan ¥ng trén bé mit cuc tir.
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V.5. Quan hé dién tir trong may dién DC.

V.5.1. Siic dién dong caAm Wng cia diy quian phin ng:

I, Es
+ l -
Theo dinh luit Faraday: €q=Buy.l.Vv (v)
Trong dé: ey : stc dién dong mot thanh dan.

By @ tif cam trung binh trong khe hd.

O] : tir thong trung binh dudi mot cuc tor ( Wb ).
T : BuGc cuc tur.
L : Chiéu dai thanh din.

v =%(T.2p) van tdc dai cda thanh.

2p  :s0 cyc phin cdm.
n : toc do quay clia rotor. (vOng/gidy ).
e, = i—‘gﬂb.n
Goi: N  :tdng sd thanh din.
2a  :s0 mach nhdnh song song.
2—]\; : S6 thanh din trén mot nhdnh song song.
E, :stic dién dong cia m6t mach nhanh song song.
= E, :%ﬂbn : bit: Cg= g—(i: hé so k&t cau
Ey=Cg.P.n

Sttc dién dong phin ng ti 1& vdi tir thong dudi mot cuc tir va téc do quay phan
trng. Nghia 12 mudn thay ddi E, thi phdi tic dong 1én ® hoic n.
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V.5.2. Moment dién tu :

Luyc dién tir tdic dung 1én thanh din mang dong dién 1a :

f:Btb.iu'.l L. +

By tif cam trung binh trong khe hd.

tai

iy  :dong dién qua thanh dan.
IU’
i, =
2a
1 : chiéu dai tdc dung cda thanh din.
I, :dong dién phan ng.

Moment dién tif tic dung 1én diay quin phan ¥ng:

I D
Mg=f.r.N=Byp.N. *.1.—*
dt tb 22
z 2 2 N 7 D BN 2 A 2
r : ban kinh cua phén tng r= 2“ ( Dy: dudng kinh phan ¢ng).
B, :2 D, - 2p.7
1 V4
M, =2 Nl 20T PN g
]l 2a 27 2m
Pit Cy _pN : hé so két cau
27a
Mdt = CM . (I) . Iuv

+ Moment dién tif clia mdy dién mot chiéu dudc tao nén do sy tic dong
tuong hd giita tr trudng phan cdm va tif trudng dong dién trong thanh din
phan tng. Momen nay tidc dung 1én phan tng.

+ O ché do mdy phat, Mg ngudc chiéu v6i moment quay clia dong co so
cap tac dung lén rotor, nén c¢6 tdc dung nhu mdt moment can.

+ O ch& do dong cd, My, déng vai trd moment quay, chiéu quay clia mdy
cing chiéu quay cia moment. Cong suit dién tif dd chuyén cong suit
dién E, I, thanh cong suit co Mgy, . ®

V.5.3. Cong suit dién tu:
Dinh nghia : Py=My . ®

®: van tdc géc cla rotor
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27m .
w="— n: toc dd qua

60 ) quay

Thay My =N @ 1,

27ma

pN 27m pN
Py=—-.®.1,. =—.®.n.1;,=E;.1
“Tom Y60  60a v e
Pdt=Ell"Iu'

V.5.4. Qua trinh niing lugng va cic phueng trinh cin bing:

a. Cdc loai tén hao.

4+ Ton hao sit : APr, — Xuit hién khi c6 tir trudng bi€n thién, d6 16n
ctia ton hao sit phu thudc nhiéu y&u td : tinh trang mach tlr, chat lugng

161 thép, hinh ddng 161 thép.
4 Tén hao co : AP, — Chii y&u do luc ma sit gy nén.

4 Ton hao khong tii : APy = APp+AP4

4 Toén hao dong : AP, — Do hién tugng Junle — Lenxo . Phat néng trén
day quan kich tir, ddy quin phan tng, dién trd ti€p xiic gitta chdi than

Zy* /() Zz
véi co gbp.

b. Gidn do ning lugng va P,
phuong trinh cin biing \P
+ May phat dién: / Pa
P, : cong suit cd diu Pid/JrPFe
vao.
A . N P2 [\\ PCu,u
P, : ton hao kich tu. — Ny

Cudn day kich tir thudng Gidn dé nang lugng ciia mdy phdt mt chiéu
ding mot ngudn cung

cAp riéng, do vay hau hét khong dugc xem xét dén trong gidn dd ning

lugng cia may.
P.; + Fre: ton hao cd + t6n hao sit ti
P, : cong suat dién tir chuyén qua phan tng.

Pcu. : t6n hao ddng trén day quin phan ng
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P, : cong sudt dién dau ra.
oA A P2
Hiéu suat: n=—x<lI1
1

T gidn do: P, = Py — Pcyy
chia2 v€l;: Uly,=EJ;- >R,
U=E;- IRy hayE; =U+ I.Ry
DPay la phuong trinh cAn biing dién 4p clia mdy phat dién mot chiéu.

E: déng vai trd ngudn dién, cing chiéu I

M,: moment cd dau vao
Mgy:: moment dién tur
Mj: momen khong tai do APy = AP.4 + APk,
So dd mach tuong dudng.
M; =Maq + M, - ———

U

12 phuong trinh cAn bing moment clia may
phdt dién mot chiéu.

P
+ Do6i véi dong co dién < >
P,: cOng sua/t dlen\dau vao. N / P, ’\ Pews
P,: cOng suat cd dau ra. - 7
Py =Pg + P + Pcyy
2 P2 [\ Pcd + PFe
U(Iu’+It):Eu’-Iu’+UIt+IURg <> \-7

Thanh phﬁn tén hao do kich tir Gidn do ndng luong ciia PC mot chiéu
trong mot sd trudng hop cu thé
md&i dudc xem xét.

U = Ell' + Iu'Rll'
DPay la phuong trinh cAn bing dién 4p clia dong cd dién mot chiéu.

E, déng vai trd stc phdn dién, ngudc chiu I,
M,: moment cd dau ra

Mg:: moment di€n tur
My: moment khong tai.

Ta c6 so do mach tuong duong.
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M; =Ma - M,

12 phuong trinh cin bing momen ciia dong co dién mot chiéu.

V.5.5. Tinh thudn nghich trong mdy dién mét chiéu:

v D E,, 1, ) @
@ ( > . Eu, Iu
n, Mdt

=

Mady phat Pdng co

M4y dién mot chiéu cé thé ding 1am mdy phdt dién, ciing c6 thé dung
lam dong co di€n.

Ché& do may phat : E,, I, cing chiéu
Mg ngugc chiéu quay n = My
Ché& do dong co : E,, I, ngudc chiéu

Mg, cuing chiéu n

.9 9, ~ 2 E - ~ N
Gia sy mdy phat: 1, = Li{ v >0 nghiala E;>U

u

Né&u gidm tir thong ( @ ) va téc do( n ) d€gidm By kétqua 1A By, < U = I,
< 0 — (d8i chiéu), E, va I, ngugc chiéu nhau. Do chiéu ® khong d6i —» My, d8i
diu nghia 12 Mg, cting chiéu n ( Mg chuyén tir him thanh quay). M4y chuyén tir
ch& do mdy phat sang ch€ do dong co.
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V.5.6. Vidu:
Vidu 1:

Mot mdy phét dién mot chiéulic quay khong tai & téc d6 n = 1000 vong /
phiit thi sttc dién dong phdt ra bing Ey = 222 V. Hdi lic khong tdi mudn phét ra
sttc dién dong dinh mic Eg gy, = 220 V thi t6c do nggy, phai bing bao nhiéu khi
gitt dong kich tir khong d6i ?.

Giai
Gitt dong dién kich tir khong d6i nghia 13 tir thong khong d6i
Ta c6 :
E, Cgn  n

Eoam  Ce®npgn Moy

Do d6 khi Eg 4., = 220V ta dudc :

Eoq 220 R .
n =n —= =1000— =990vong/ phut
0.dm E, 22) g/'p

Vi du 2:

Mot dong co dién mot chiéu kich thich song song cong suit dinh mifc Pgy,
=5,5kW, Ugp = 110 V, Iy, = 58 A ( tdng dong dién dwa viao bao gobm dong dién
phéin ung I, va kich tir I; ), ng,, = 1470 vong/phiit. Bién trd phﬁn ing R, =0,15 Q,
dién tr§ mach kich tir r, = 137Q, dién 4p gidng trén chdi than 2AU,_ =2V. Hdi

stic dién dong phan tng, dong dién phan ing vd momen dién tir ?

V.6. May phat dién mét chiéu.( D.C Generator)

Phan loai: theo cAu tao mdy phat dién mot chiéu c6 4 loai chinh.
+ May phat dién mét chiéu kich tir doc 1ap ( Separated Generator )

I=1;
I; @ @i U
Ukt _ 14 \l/

+
+ Mady phat dién mét chiéu kich tir song song: ( Shunt Generator) cuon

day kich tir dau song song vdi phan tng

£

I, I=1,

VW !
@ tai 8]
l

Rdc
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+ Kich ti¥ ndi ti€p: (Series Generator) cudn diy kich tir ndi ndi ti€p phan ing.

+ Kich tir hdn hgp: (Compound Generator)

Ls L I =1L

©

tdi U

=
—

Rdc

Cac dai lugng dic trung khi may lam viéc : 4 dai lugng: U, I, I;, n
toc do n ludn giit khong d6i ( n = const)

V.6.1. Diic tinh khong tai: Uy=f (I,l)=E, :I1=0 ; n = const.
La dic tinh bi€u thi mdi quan hé giita dién 4p khong tai va dong kich tir
khi dong tdi bing 0 va tdc do khong ddi.

— AAMAS—— .

J P

R

U, = (1)

L(A) [0 — 1,
u,(V)|lo — U,

(bd qua tir du)

Puong cong tir hda ciia Mdy Pién mot chiéu
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'It

May kich thich déc ldp c6 2 nhdnh

e Khi khong bé qua tir du:

Pau tién quay rotor mdy phdt t6i tdc do u
dinh muc, do cdc cuc tifr c6 t du nén ngay K U, = f(1,)
khi dong dién kich tir I, con bing 0 trong diy
quin phin tng d3 cdm wng sic dién dong,
dién dp trén 2 cyc clda mdy phat lic nay
bing (2 +3)% Ugp sau d6 ting din dong kich
tir (TI, ->{Rq), dién 4p & 2 cuc mdy phdt s& -
ting dan theo dudng dic tinh khong tdi. Lic
dau khi méi ting I, , Uy ting mot cdch tf 18, I,
sau d6 ting chim din do mach tir bit diu
bdo hoa, d€n giai doan mach tir bao hda du ting I;, U, cling khong ting. Pudng
déc tinh khdng tdi c6 dang nhu dudng cong tir héa ctia mach tir.

V.6.2. Dic tinh ngdn mach: I, =f (I, ) khi U =0 , n = const.

L

ULt ve

LA [0 — 7 1,
IL,(A) |0 ———  Ium

L
U=E,-ItRy

O:EU’_IU’RII_)ELI':IIIRU'
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V.6.3. Pic tinh ciia may phit dién mét chiéu Kkich tir doc lap:

a) Dic tinh ngoai (dac tinh tai): U=f(I) I, =const;n = const

— AN

d e S

< U > #

It (A) Idm \ O
U (V) Udm —— U,

Idm I

Ddc tinh ngoai 1a ddc tinh phu thudc gitta di€n 4p trén cuc mdy phit véi
dong tai khi I, = hiing s6 , n = hiing s0.

D€ dung dic tinh ndy, ngudi ta quay rotor may phat dén tdc d6 dinh miic,
ting dong tdi dén Iy, Ung véi Uyy,. Ti€p d6 gidm phu tdi tir tif cho d€n I =0 va
ghi cdc s6 liéu can thi€t. Trong qu4 trinh d6 giit I, khong ddi va n khong ddi.

Ta thdy, khi I ting, dién 4p rdi trén diy quan phan tng ting ( I,R, ), mit
khéc do tdc dung khi¥ tir ciia phdn ng phin ng nén sitc dién dong E gidm. K&t
qué 1a dién 4p U mdy ph4t dién gidm xudng.

b6 bién d6i dién 4p dinh mic 12 hiéu s6 dién 4p lic khong tdi (1=0) va
ldc tai dinh mic (I =1y, ) vdi diéu kién dong dién kich tir bing dong dién kich tir
dinh mc.

U,-U

AUgn% = am 100 ( khi mang ti Ul (5 = 15)% Ugp s0

dm
vdi lic khong tai )
D6i v6i mdy phat mot chiéu kich doc 14p A Ugn = (5 + 15)%
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b) Ddc tinh diéu chinh: I, =f(I) khi U= const, n = const

[A) |l 0
L (A) Ligm S I, Lamp-------2---2-c----------—2

IIO ————————————————————————

|

Quan hé giita dong kich tir va dong tdi khi dién 4p & dau cuc mdy phat
bing dién 4p dinh mic va téc d6 quay cia rotor khong ddi goi l1a dic tinh diéu
chinh.

Pudng dic tinh cho thdy: d€ giit cho dién d4p & dau cuc mdy phat khong
ddi khi phu tdi ting cin phdi ting dong kich tir d€ ting sitc dién dong cdm ng
bl vao su suy gidm do dién 4p roi trén diy quan phin tng ( I, Ry) va tic dung
cia phin tng phin dng. Nghia 12 I T— U | muén U = const - 7T I..

Tu lic khong tdi dén lic tdi dinh mifc, thudng phdi ting dong kich tir 1én
(15+25)% l.

M4y phat dién mot chiéu kich tir doc 1ap dugc dung nhiéu trong trudng
hdp can pham vi di€u chinh dién 4p trén ddu cuc may phét rong.

V.6.4. M4y phit dién méot chiéu tu kich thich: bao ¢dm kich tir song song, kich
tlr ndi ti€p, kich tir hén hgp:

a) Piéu kién d¢€ tu kich tu:

> M4y phai c6 tir du (Dg,), n€u may mdi st dung 1an dau hoic mat tir du thi
phdi diing ngudn ngoai (acquy, ...) d€ kich tir lai.

> Mach kich tir phdi ndi ding chiéu, dong kich tir phai tao ra tif trudng cling
chiéu véi tir du, n€u ngude chiéu sé& khitr mat tr du v mdy phdt khong
thanh 13p dugc dién 4p.

> Pién trd mach kich tir khong qua 16n d€ sy gia ting cda dong kich & mitc
dd c6 thé x4y ra qud trinh tu kich.

b) Qua trinh thanh lap dién ap:
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> Mdy phdt kich ti song song : quay rotor may phat t6i tdc dd dinh mifc, do
cyc tir c6 tif du nén trong ddy quan phan Gng s& cdm ng mot siic dién dong nhd
20i 12 Bgy = (2+3)% Uy, ; Ey du tao ra dong dién nhd chay trong diy quin kich
tr. DOong dién nay s& sinh ra tif trudng, néu giita diy quan kich tir va day quan
phin tng dugc ndi ding thi tir trudng nay s& cling chiéu vdi tir du, tif trudng tong
trong mdy s€ ting 1én lam cho stic dién dong cadn ung ting. Khi sic dién ddng
ting, dong dién do né sinh ra chay trong ddy quan kich tir lai ting va tif trudng
trong mdy lai ting, k&t qua 1a sic dién dong cdm ng & dau cuc mdy phat lai
ting 1én. Qud trinh cif thé ti€p dién, stc dién dong & diu cyc mdy phdt ting theo
dudng dic tinh khong tai ¢c6 dang nhu dudng cong tit héa cia mach tir.

» Mdy phdt mét chiéu kich tir néi tiép: vi diy quan kich tir dugc ndi ti€p
véi tdi (I, = I, = I) nén ngoai cdc diéu kién vé ty kich néi trén, d€ thanh 1ap dudc
dién 4p, mach ngoai cia mdy phat mot chiéu kich tir ndi ti€p phai khép mach
qua mdt dién trd.

> Mady phdt mét chiéu kich tit hén hop: khi mé may cudn kich tir ndi ti€p
chua c6 tac dung vi dong dién I =1; = 0. Quad trinh thanh 14p dién dp x4y ra nhu &
mdy phét kich tir song song. Khi mdy mang tai, dong tdi chay qua day quin kich
tlf tao nén tf trudng phu, tly theo cdch dau cudn kich tir ndi ti€p ma ¥ trudng
phu ¢6 tdc dung trg tir hodc khit tif 4nh hudng dén diic tinh 1am viéc clia mdy.

V.6.5. Pic tinh ciia may phit mét chiéu Kich thich song song:
a) Dic tinh ngoai: U = f(I) khi R, = const ; n = const.

A |, ——— 0
U (V) Udm / Uo

U
@) tdi
Ngm
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K thich song song

N

K thich doc lap

rn
A
VRVAY)

D Upc :
| I,

,\
|VAVARY

Khi dong dién tdi ting, dién 4p gidm nhiéu so hon véi kich tir doc 1ap vi
ngai dnh hudng clia phan @ng phan ng va dién 4p roi trén diy quan phin dng,
sttc dién dong con gidm vi khi dién 4p & dau cuc mdy phdt gidm dong kich tir sé
gidm theo. Ngoai ra, néu ti€p tuc ting tai thi dong dién tdi khong ting ma gidm
nhanh d&€n mot tri s6 I, thudng nhd hon Iy, s§ di nhu vay 1a do khi I, gidm, médy
s& lam viéc & tinh trang khong bdo hoa twong tng v6i doan rit doc trén dudng
dic tinh khong tdi nén khi I, gidm mot lugng nho, dién 4p gidm kha nhiéu. Chinh
vi th€ su ¢d ngidn mach & diu cuc mdy phat kich tir song song khong giy nguy
hi€m nhu § may phdt kich tir doc 1ap.

b) Diic tinh diéu chinh: I, = f(I) khi U = ¢onst , n = const.

1A |1y, ————— 0 Tigho
It (A) Itdm \ Ito i

Idm

Giong nhu dic tinh diéu chinh cta mdy phdt kich tr khong doc 1ap. O méy
phat kich thich song song khi ting tdi, dién 4p sut nhiéu hon nén mifc do ting
dong dién kich thich phdi nhiéu hon, do d6 dic tinh diéu chinh s& doc hon.
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1L.6.6. Piic tinh ctia miy phat mot chiéu kich thich néi ti€p:

N
9 >
q >
9 & -~ >
M
S
d >
q 3 2
d 3 P
AN P

- .
1
i [\% tai
N

D L 4

Ddc tinh ngoai:

U =f (1) khin < const

I(A) |0 Lim

U (V) Edu Udm

DAy quén kich thich dudc ndi ti€p v6i diy quan phin ng, vi vy sd vong
day ctia diy quan kich thich kich tir ndi ti€p it hon nhiéu so vdi sd vong diy cia
day quin kich thich kich tir song song nhung ngugc chiéu lai ti€t dién cda day

16n hon mét cach tuong ng.
May chi dugc kich thich khi c¢6 tai

Vi I, = I, = I nén khi n = const chi con hai dai lugng bi€n ddi 1a U va I, do

Udm

Eav Lam

Ddc tinh ngoai mdy phdt kich
thich noi tiép.

d6 may phat dién nay chi c6 mdt dic tinh ngoai U =f(1).

Pudng dic tinh nay cho thdy: ddu tién khi tdi ting do I, = I nén dién 4p &
ddu cuc mdy phdt ciing ting ti 1&, nhung khi mach tir bio hoa du ting dong dién
tai (tdc TI, ) thi dién 4p khong ting ma lai gidm do dién 4p roi trén diy quén
phan ng ting va phdn ¢ng phan ng ting
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T dudng dic tinh cho thdy dién 4p phu thudc rat nhi€u dong tdi vi thé
mdy phdt kich tir n6i ti€p it dudc st dung.

1L.6.7. Piic tinh ctia mdy phit mot chiéu kich thich hdn hgp:

q
¢ 2
q >
- i @
+
Upc ‘
+
d R
d >
d 3 e
Short shunt
AN — e
I
tai
- \

long shunt
VVVYV + ’N I
@ j tdi
N
M4y phat kich tir hdn hdp c¢6 dong thdi hai ddy quin: song song va ndi

ti€p. Tuy theo cdch ndi, siic dién dong clia hai diy quan kich thich c6 thé ciing
chiéu hoic ngudc chiéu.

Khi ndi thuin hai ddy quan kich thich, ddy quin song song déng vai tro
chinh con diy quan ndi ti€p déng vai trd bu lai tdc dung clia phan ng phin ng
va dién 4p roi trén R, , nhd d6 ma mdy c6 khd ning di€u chinh ty dong dudgc
dién 4p trong mot pham vi tdi nhat dinh.

a) Déac tinh ngoai: U = f (I) khi I, = const , n = const
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— Tu théong do cudn diy ndi

Bi dd 00— Iy ti€p sinh ra bing vdi tr
LA) | Budu 0> Igm thong cin b goi 12 bu dd.
N&i nguge 0 Lim N
otnguge O _—>la — @y > Penra 20i 12 bit du.
— U X
U (V) gl\l ?111 Eo I sC;)-I}St (1 Bu du
o o> 7o ()_Ba i
No6i ngugc U, — < U, U
° (1) N&i nguge

nt

6,. 1

nt

w1 T

ngudgc VVVVVV

\4

Khi ndi thuin, dién 4p ddu cuc dudc giit hau nhu khong doi.

Bu thira, dién dp tang khi tai ting.

Khi n6i ngugc, dong tdi ting, tf trudng phu thudc [Am gidm tir trudng kich

tr nén dién dp dau cuc

mdy phdt gidm rat nhanh. Do d6, m4y ph4t kich tir hdn

hop dudc st dung trong nhitng trudng hgp mdy phdi 1am viéc & diéu kién bi
ngin mach thudng xuyén nhu may han hd quang.
b) Diic tinh diéu chinh:

I=f(1)

L
N&i ngugc

N&i thuin
(bu binh thudng)

Bu du

P
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V.6.8. May phit dién mét chiéu lam viéc song song:

Thanh cai
(bus bar)

|

L

Dieu kién lam viéc song song:

Gid st G, dang 1am viéc vdi thanh cdi ¢6 dién 4p U. Mudn ghép G, vao lam
viéc song song G;thi phai thda:

+ Cuyc tinh clia G, cling cuc tinh G, (ndi ding cuc vao thanh gép).

+ E2 thyc t€ phdi bing U (stc dién dong clia G, phdi bing dién 4p U cua
thanh goép).

Quay G, v6i ngy, khi chua kich thich G, va gid sit Eqp = 0 thi von k€ V,
chi mot gid tri U ndo d6. Sau d6 ting dan I, (dong kich tir cia G, ), n€u cyc tinh
G, cung cyc tinh G, thi von k&€ V, sé& chi tri s6 gidm din cho d&n khi von k& V,
chi gid tri 0. Lic d6 Ep = U — dong K,, duva G, lam viéc song song G;. I, =
Euz B
er2
dién cho phu tdi (I, =I ; I, = 0). Muén cho G, nhan t3i phdi ting E, > U (M), vi
dong dién tdng I bén ngoai khdng ddi nén mudn giit U cia mang dién khong d6i
thi ciing v6i viéc T E, phai ddng thdi gidm E; (L) (1 > 1" ;2 —2")

= 0, rat thuan 1gi khong gy tia lira dién, nhung G, chua tham gia cip
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Mudn cit may F, thi TI,, {1y sao cho I, =0, I, = I;; — ngdt K,

I2 Il = Ilaﬁi Il

Tani

V.7. Pong co dién mot chidu.( D.C Motor)

I1.7.1. Pai cuong:
Phdn loai: phan loai theo cdch kich tu.
Pong cd mot chiéu kich thich doc lap.
Pong cd mot chiéu kich thich ndi tiép.
Pong cd mot chiéu kich thich song song.
Pong cd mot chiéu kich thich hdén hop.

+ +

© I W :

V.7.2.Mé mdy dong co dién mot chiéu: n =0 — ng,,

Yéu cAu:

- Dong dién m& mdy phdi dugc han ch€ dé€n mic thap nhat.
- Moment md mdy phdi dd 16n.

- Thdi gian m& may ngin.

- Thiét bi va phuong phdp m& mdy phdi don gidn va 1am viéc chic chin.
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a) Mé may truc tiép:

+ _ Phuong trinh cin bing sdd dong cd mot chiéu:
” " U=E,+ 1Ry
CD\_______ :>Iu’: U_Euzlmm

u

°

Khi md mdy n = 0, Ey = 0 —T__ :Rirﬁ’t 16n (&

||
( ) y
nhitng dong co cong suit 16n R, rdt bé)— xuit hién
cdc vong ltta trén chdi than c6 thé 1am hdng cd gép.
W/\/_[lh Trudng hgp md mdy truc ti€p nay chi dung cho loai
mdy c6 cong sudt bé ( thudng dong cd cong suit bé
khodng vai trim watt c6 R, twong ddi 16n), do d6 khi
md may I, < (4+ 6) Ljn.

b) MG mdy béng bién tré:

Do dong dién m3 mdy qud 16n, d€ tranh nguy hi€m cho dong cd, ngudi ta
dung bi€n tr6 m3 may.

S 4
U
O N T4

Khi bit ddu mS mdy, tay gat dit & vi tri s6 1, todn bo cdc dién trd phu dugc
ndi ti€p véi day quan phan tng, ddng thdi con chay cla bién trd mach kich tir &
vi tri a (Rg = 0) nén didy quin kich tir dudc ndi truc ti€p vdi dién dp ngudn, tir
trudng kich tir dat gia tri cuc dai (® = ®,y,,). Tai thdi di€m t;, dong dat gid tri
Lumi 12 gidi han trén. Khi n ting, sdd E,T, do sy xuit hién va ting 1én cda
E—Inml, khi€n n ting chdm hon. Khi I, gidm dén tri s6 (1,1+ 1,3) Iy, ta gat
dé€n vi tri 2. O vi tri nay, 1 cdp dién trd bi loai bd nén I, Td&n gidi han trén cla
n6 ( Iymi) kéo theo moment, n va E; ting. Sau d6 1, M lai gidm theo qui ludt
trén. Lan lugt chuyén tay gat d&n vi tri 3, 4, 5. Tai vi tr 5 thi toan bd dién trd md
may loai khdi phan tng va t6c d6 dong co dat téc d6 6n dinh.

Ium2 phai tao ra moment ddng lyc duong.
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M, = J.(il—(to =M, -M.)>0 Mp: moment cia ddong cd

M¢c: moment cdn

n = f(t)

Imml ——————————————————————— -

Imm2-———— e Al S
N I=1(®0)

n 6n dinh

P

0 ) G |7 Ts t

¢) Ha dién dp dit vao phan ing:

A

B

C Ukl [}
+ -

LU
mm RLr
v6iU, <U

Mach kich tir phdi dugc dit dudi dién 4p U =Uy, cia mot ngudn khéc.
Ngudn cung cip cho phan tng c6 thé dicu chinh dugc.
Momen m3 may phéi du 16n

V.7.3.Pio chiéu quay déng cd mot chiéu :

Mudn ddo chiéu quay dong co dién mot chiéu, cé thé ddo chiéu dong dién
kich tir hodc ddo chiéu cuc tinh ngudén dién dwa vio phin dng.

V.7.4.Piéu khién téc dé cia dong cd dién mot chiéu:
U=Cyén+I,R,

_U-LR,
Ceo
Do d6 : @€ diéu khién tdc d6 dong cd dién mot chiéu ta c6 cdc phudng
phap:
biéu khién &
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Diéu khién dién 4p dit vio phin tng
Diéu khién R
® Diéu khién ti thong.

Dong kich tir hay tir thong ctia mot ddng cd kich tir song song hodc dong co
kich tit hdn hgp dugc thay d6i bing cach mic bi€n trd ndi ti€p véi cudn day kich
tlr song song. Tang dién tré & mach kich tir 1am gidm tr thong va do d6 ting tdc
do. Ngugc lai, gidm dién trd mach kich tir 1am ting toc do.

® Diéu khién dién tré mach phin déng.

Pién trd mach phan tng ciia dong cd dugc thay ddi bing cich mic ndi ti€p
mdt bi€n trd vao phan tng. Khi dién trd ndi ti€p ting, dién 4p qua phan ng cia
dong cd gidm va tdc do dong cd gidm. Ngugc lai, t6c dd dong co dudc ting khi
dién trd ndi ti€p gidm. Phuong phdp diéu khién tdc d6 nay thudng dugc st dung
cho dong cd kich tlr ndi ti€p.

® Diéu khién dién dp.

Téc dd dong co c6 thé duge diéu khién bing cach thay d6i dién 4p dit vao
phan ting

a) Pong co Kkich ti’ song song:

> Diic tinh co va téc dd tu nhién: (mach phan ng khong c6 dién tré phu)

U RM
n= - 5 I
Cep C.Cyo
No | _ ol eeoo___.
U= const ,I;=const | _______ T .
nd L= 1(M)
R M :
n=n,— '
k :
k: hiing s& M

U

Mdm
Do R, nhd nén khi t3i thay ddi tir 0 — dinh mufc tdc d6 gidm rat it— dic tinh
co rat citng— dong co DC kich thich song song dugc dung trong trudng hdp tdc
dd hau nhu khong d6i khi tai thay dsi (mdy cdt kim loai,quat...)
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» Piéu chinh téc do :

ePhuong phép thay doi ® ( toc do 16n hon téc d6 dinh miic )

ny

+
N3 M., = const

I; I
Iu ) \
(:::::::) U o .---""‘---________________-----------""‘--._ (I)z < (I)l
4}1 < (I)dm
Do
Rae ®dm

W —

Thay d8i Ry, d€ thay d6i dong kich thich din dén thay d6i tir thong ®. Pay
12 phuong phdp diéu chinh rat kinh t& vi I, nhd, chi biing ( 3 — 5)%I4y, nén tdn
hao trén Rg. rat nhd. Téc d6 quay cliia dong co cé thé diéu chinh dugc bing
phang trong mdt pham vi rong.
U-E

Khi RgT— I d— &l - E;=Cp. ®. nl—> 1, = e T MT > My,—

nT— E,T— L. Qud trinh ti€p dién dén lic dong co 1am viéc 6n dinh.( Mg, =
Cu.®.1y)

Chii ¥: khi I, T ¢6 thé xud't hién tia 1a dién trén vanh d6i chiéu nén khong
dugc diéu chinh n trong pham vi qud 16n. Binh thudng, dong cd 1am viéc & ché
do dinh mitc véi kich thich t6i da (® = P,,,,) nén chi c6 thé diéu chinh theo chiéu
huéng gidm ®, tic 12 diéu chinh téc do trong ving trén téc d6 dinh mdc va gidi
han diéu chinh toc dd bi han ché& bdi cdc diéu kién cd khi va ddi chiéu clia mdy.

ePhuong phap thay d6i dién tr mach phan @ng ( thip hon tdc dd dinh
muc ) :

Mic dién trd ndi ti€p v6i mach phan tng. Dong dién qua phan tng bi
giam.

T

Iu’ T

R¢ I

—a

N
VYVVV

Rdc
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Phuong phdp nay chi cho phép di€u chinh t6c do quay trong viing duéi toc
dd quay dinh mic va ludn kém theo tn hao ning lugng trén dién trd phu, lam
gidm hiéu suat cia dong cd. Vi vdy phuong phdp nay chi 4p dung & dong co dién
c6 cong sudt nhd.

e Phuong phép thay ddi dién 4p:

M = const

I

Udm

—

U; < Udm

I U, <U;

M

Phuong phdp nay chi diéu chinh t6¢ d6 quay dudc tdc dd dinh mifc vi
khong thé nang cao dién 4p hon dién 4p dinh mic ciia dong co.

Khi Ul , ngd dd dSc phu thudc R,
b) Dong co kich ti ndi ti€p: n

> DPic tinh cg :

0=K,.I (doI;=1,=1)
n = f(M)

M=c,o1=C. . & o= MK \\\\\\\\\§
=C,0I=C,,.— > 6= |—2*
M M C.,

o

JCu U R, 0 025
n= -
K,M C.K,

Moment m3 may rat 16n nén dugc sit dung trong trudng hop cAn mé mdy cé
moment I6n.

Pic tinh cho thiy t6¢c d6 quay gidm rat nhanh khi MT.

Khi khong tdi (1 =0, M = 0) tdc dd dong cd rat 16n — khong dé€ PC noi
ti€p 1am viéc khong tii. Thong thudng cho phép dong cd lam viéc tdi thi€u P, =
(0,2+0,25)P 4.

— dong cd kich tir ndi ti€p rat vu viét trong nhitng ndi can diéu kién mé
mdy ning né va cin téc do thay doi trong ving rong.
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> Piéu chinh tdc do biing thay ddi tir thong &:
Thay d6i ® biing nhitng phuong phdp sau:
- Mic song song diy quan kich thich bing mdt dién trd.
- Mic shunt day quan phan tng bing mot dién trd.
- Thay d6i dién 4p.

e Mic shunt diy quin kich thich: ®l—nT, diéu chinh &<Py,va toc do
thay ddi trong viing trén ving dinh mic.

Cu
VW

T
I,
® =T

bién trd 2 toan mach bé di, dong I = I, va tir thong &P ting 1én, toc dod
quay gidm xudng.

+

e Mic dién trd song song phan tng :

biéu chinh tdc dd dudi toc d6 dinh muc.

R, rat bé nén Ryyun.w hau nhu dude dit dudi toan bd dién 4p clla mang nén
t6n hao rit 16n va hiéu suit clia dong co gidm di nhi€u— it st dung.

o [J5 @ v

e Thay d6i dién 4p: diéu chinh téc dd dudi ngy, vi khong cho phép ting
dién 4p qua dinh midc nhung lai giit dugc hiéu suit cao do khong giy thém ton
hao khi diéu chinh.

¢) Pong co mot chiéu kich tir hdn hgp:

Pong cd kich tir hdn hgp két hgp dic tinh van hanh cia dong co kich tif noi
ti€p va dic tinh van hanh clia dong co kich tr song song. N6 c¢6 mot tdc do
khong t3i x4c dinh va cé thé dugc van hanh mot cdch an toan & khong t3i. Khi
tdi dudc thén vao, mot lugng tir thong dudc ting 1am cho tdc dd gidm nhiéu hon
so vdi dong co kich tir song song. Do d6, sy diéu chinh tdc dd clia dong cd kich
tr hdn hdp thi kém hon dong co kich tir song song.
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Momen ctia dong cd kich tit hdn hgp 16n hon momen clia dong co kich tir
song song do tir thong clia kich tir ndi tiép.

DPong co kich tir hdn hgp thudng dude sit dung & nhitng noi can mot toc do
tuong d6i dn dinh vdi tai khong déu hoic tdi ning dudc dit vao bat thinh linh
nhu: cdc mdy ép, mdy cit, cic may chuyén dong qua lai thudng dudc kéo bdi
dong co kich tir hdon hgp.

V.8. So d6 day quin may dién DC.

V.8.1. Dinh nghia cic dai lugng:
+¢ Phan loai:
— DAy quan xé&p: [ diy quan x&p don
day quin x€p phiic tap
— DAy quin séng{ séng don
{ song phuc tap
— DAy quan hén hgp
<+ Phan ti: ( bdi day)

S
Canh tic dung
Phién

Phan ti ¢6 thé c6 mot vong diy hoic c6 thé c6 nhiéu vong day.
% Ranh thuc — ranh nguyén to:
e Ranh thyc: 12 rinh nim gifta 2 ring k& nhau.

Phan dau ndi

Réng
PN

Ranh

e Ranh nguyén td: 12 rinh chita 2 canh tdc dung.

g:> Canh tdc dung g g
u=1 u=2
B6 Mén Thiét Bj Dién Zu rinh nguyén t&

Z.: ranh thuc



1 rinh nguyén t6 2 rinh nguyén t& (c6 4 canh tic dung)
Goi S 12 s6 phan tif

S:Znt:G (Znt:u.z )
G: s6 phién gép

+ Cac budc day :

y 7 Day quin x&p don e DAy quin s6ng
y
T Y
- N -
<V '

y; : budc day thit nhat: 12 khodng cdch giita 2 canh tdc dung clia mot phan ti.

Yo : budc day thit hai: 12 khodng cdch giita cdc canh cudi clia phin i
thit nha't va canh diu clia phan t thi hai k& ti€p né

y : budc tdng hgp: 12 khodng cach giita 2 canh diu cda 2 phin ti k& tiép
nhau

yg: budc c6 gép: 1a khodng cich giita 2 canh tdc dung ctia mot phan ti dudc
tinh biing s& phi€u gép

{yl, y2, y: dugc tinh bing s& rinh nguyén t6.
yg: dugc tinh bang s6 phi€u gép
y = yg ( ca 2 ki€u day quin)

V.8.2. Ddy quin xé&p don:

a) Tinh toan :

¢ Tinh cdc budc day:

nt

4 .
y, =—— X €=s0 nguyén
2p

Z,: s0 rAnh nguyén t6 ( nhin vao s6 phi€n gép — Zy)

y=yg=1 (quin phdi — thudng ding) yg=-1 (quan trdi)
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Ya=Y1—Y
e So d6 ndi cac phan tif: qui tic x4dc dinh s6 thif ty rinh: 0, Am , duong > Z,.

1 (1+y, - y2)
Canh nim trén goi 1a I6p trén +y‘l / l V l

Canh nim duéi goi 1a 16p duédi oy T

Trong qud trinh 1ap s6 dd, néu sd thit ty rAnh tim dudc 12 0, s 4m hay duong
c6 gid tri tuyét d6i > Z,, ta qui ddi ra gid tri thuc sy clia rinh theo qui tic:

+ N&u s6 thit ty 1a 0 hay am :
SO thit ty ranh tuong duong = s6 thi ty hién ¢ + Zy,
+ N&u s6 thit ty 1a duong > Z,,

SO thit ty ranh tuong duong = s6 th ty hién c6 — Z,,

e V& cdc doan thinng song song dic trung cho s6 rinh nguyén to.
e Cin cif vao s6 d6 ndi cdc phian tf — x4y dung so dd khai trién clia diy quan.

e Dit cdc cuc tif trén so do ddy quan va vé vi tri cdc chdi than ( bao nhiéu cuc
tir thi c6 by nhiéu chdi than)

¢ D{ thi hinh tia va da gidc sifc dién dong.
o Tir d6 ta tim cdc k&t ludn vé bd diy ( bd diy c6 hoan thanh ding, s6 mach
nhdnh song song, s& phi€n gép, chdi than)
b) Vidu:

V& sd db khai trién diy quan x&p don clia diy quan mdy dién mot chiéu c6 :
Z.=S=G=16 2p=4

Giai
e Cicbudcday: vy, = Ly :E:4
2p 4
y=yc=1
Y2=y1—-y=3
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® S0 dd ndi cdc phan tit :

L)
L]

S’ doi mach nhdnh:
S6 d6i mach nhanh ghép song song clia ddy quan phan tng bing s& cuc tir
2a = 2p = s6 dudng chdi

hay s& d6i mach nhdnh bing s6 doi cuc tir: a =p

Da gidc svc dién dong:

Goi: 04 gbc dién gitta 2 rinh nguyén td ké nlgz_uh 7
p-360° 8-16
! B Zn[
p: Sf)’déiCUC 5.13 1-9

Theo thi du trén:
2.360°
o=

= 45°

Pa gidc sdd cia day quan x&p don.
2 da giac sdd trung nhau.
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V.8.3. Day quin xép phic tap :

¢ Tinh cac budc day :

m : bic day quin
+ Thudng m =2, cong suit that 16n m > 2

+ DAy quén x&p d6i : m =2
+ Day quan x€pba :m=3

y=yg=m ;m=2,3..

Z .
y1= —* 1 & =:s0 nguyén
2p

Y2=Y1-¥
+ Phan t I ndi v6i phan ti th 111

+ 2 day quan x&p xen k& nhau va ndi song song nhau.

=

2

Yy
YT
4

|
IR

y
1
|

RN ENEN
Y6 |
>
® S0 dd ndi cic phan tir:
L6p trén 1 (1+yy - y2) ( )
+Y1l %l V l
Lép dudi (I+yy)’ QI C

So dd khai trién
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Vi du: vé so d6 khai trién clia day quan xép ddic6 Z,=S=G =24 ;2p=4

Giai
So dd ndi cdc phan tir:
Lépwen 1 3 5 7 9 1113 15 17 19 21 23 1
Lopdudi 0o i 13 15 17 19 20 2% 3§
Lépwen 1 3 5 7 9 1113 15 17 19 21 23 1
Lépdusi 7 9 11" 13 15 177 19 2 23 1 3 5§

— Ta c6 2 mach dién lam viéc song song nhau thong qua cdc chdi than.

— Chiéu rong chdi than = m phién gép ( &€ c6 thé 14y dién ddng thdi & hai
day quan ra dudc)

— Vi tri chéi than ngay tai tim cdc cuc tur, ddt cuc tir ngay tai tdim cdc budc

cuc.

Al

|1 |2 |3 |4 |5 |6 |7 |8 |9' |10|1'1|12|13|14|15|16|17| 18|19|20|21|22|23|24|25|26| |

|23| 24| 1{2 3}5 | 6|7‘ 8 9‘ | 10|11 | 12| 13| 14 15|16 | 17| 18| 19] 20 21| 22| 23| 24| | | | | |
Al @ + B1 - A2 @ + B2 ‘ -
J + ]
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¢ S6 mach nh4dnh song song:
2a =2mp m: s6 bac phic tap

¢ Da gidc suc di€n dong:
o, = p-360 _ 2.360 _ 30°
' Z 24

nt

V.8.4. Day quéin séng don:
¢ Tinh cac buéc day :

Z ~ A
y, =—*+t¢= 80 nguy€n
2p

y=y, = Gl “_ “:séng trdi (d8 tdn dong) thudng diing
¢ p “ 4 “:song phdi
Y2=¥Y =)
e S dd ndi cac phan ti: C 1
L6p trén 1 (I+y1 +y2)
+y1l V l V l "/
Lépdusi  (1+y1) C C
Vi du:
V& sd d6 khai trién ddy quan séng don cé:
Z,=S=G=15 2p=4
Gidi
Z 4 <
+ =—"’is=§—§=3 (chon buéc ngan)
2p 4
G+l 15-1
y = yG = = 7
p 2
Y2=y-yi1=4

+ S0 dd ndi cdc phan ti
1 8 157 146 13 5 12 4

NN

31w 29 rg 15 7T 14 6 135 12°

11 3 10 2 9 1

Lop dusi 4 11’

¢ S6 mach nhdnh song song:
2a=2
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V.8.5. DAy quéin séng phic tap:

e Tinh cdc budc day :

Gtm
Y=Y =
p
Zm ~ A
y, = ——X £ =150 nguyén
2p
Y2=Y = Y1

e S0 d6 ndi ciac phan ti:

Ldp trén 1 (I+y +y2) (
o o T

Lép dugi  (1+y1)’ C C
Vi du:

V& sd d6 khai trién day quin séng ddi, quin trdi cda phan tng:

Zn=S=G=18 2p=4
Gidi
G-2

y=yo=——"=8
p

NN

2p 4 2
Y2=y-y1=4
So dd ndi cdc phan tif :
+ Solé: Lép trén

ViR Y
VA

¢ S6 mach nhdnh song song:
2a=2m

L6p dui
+ SO chan'Lép rén

L6p dudi
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V.8.6. DAy quan hdn hgp:

Yix = Yis

Yox

Diéu kién cda day quan hdn hgp:
Yix=¥Yis

Yox= VY25
2ax= 245
2m,p= 2m;
m,p = m
Néuxépdon: my=1 thi mse p
Khi p=1 x&p don - séng don
p=2 x&pdon- séng doi
p=3 xEpdon- song ba
Vidu: vé so do khai tri€n diy quan hdn hop cé:

Zu=S=G=24 2p=6
Gidi
X&p don séng 3
+ ylx_ﬁ_%
2p 6
Ve =Yoo =1
Yo =Y =Y T
+ séngba: y=4=y,
G-3 24-3
YS_YGS_—=T:7

Yas = Vs — Yis = 3 = yax — S0 dd ndi cdc phan ti
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V.8.7. DAy can bing dién thé:

Trong tat cd cdc loai diy quan, trit ddy quan hdn hdp, khi a# 1 déu phdi
dit day can bing dién thé d€ 1am cho diéu kién ddi chiéu dudc tdt hon.

C6 hai loai day can bing dién thé. DAy cin bing dién th& loai mot ding
dé triét tiéu sy khong d6i xing clia hé thong mach tif trong mdy dién va thudng
dung trong diy quin x&p; loai hai dung dé triét tiéu sy khong d6i xing cla su
phan bd dién dp trén c6 gop.

DAiy can bing dién th€ ndi lién cdc di€m cla diay quan vé ly thuyét 1a
ding thé€. C4c di€ém ding th€ dudc xdc dinh nhS cdc da gidc sic dién dong cida
day quan.

S6 day can bing dién th€ dit cing nhiéu cang tot, nhung d€ gidm gid
thanh ch€ tao, thudng khong dit toan bo s6 ddy cin bing dién thé. Trong miy
dién 4 cuc cdng suit 16n, thudng dit 3 dén 4 diy can bing dién thé. Trong miy
dién cong sut vira va 16n (Pg,> 100kw), s& diy cin bing dién th€ bing 20-30%
tdng s6 cdc phan t¥ clia diy quin phan tng. Chi trong nhitng mdy rit 16n va
quan trong nhu dong co dién dung trong cdn thép mdy phdt dién kich tir trong
mdy phét dién tua bin hdi... méi dung toan bd day can bing dién thé.

Ti€t dién day can bing dién th€ chi 14y bing Y4 dén V4 ti€t dién day quan
phan tng.

B6 Mon Thiét Bi Dién



	1. Cơ sở điện từ trong lý thuyết máy điện
	1.1. Khái quát chung.
	1.2 Các định luật điện từ
	1.3 Độ tự cảm của mộ cuộn dây
	1.4 Định luật Faraday
	1.5 Mạch từ và bài toán mạch từ

	CHƯƠNG II: Máy biến áp
	2.1 Giới thiệu tổng quan
	2.2 Định nghĩa
	2.3 Cấu tạo
	2.4 Nguyên lý làm việc
	2.5 Các đại lượng định mức 
	2.6 Máy biến áp ba pha
	2.7.Các kiểu kết nối 3 pha


