LY THUYET MACH DIEN 1

BACH KHOA

Chwong 8: Mach dién ba pha.

I. Khai niém.

Il. Mach ba pha do6i xtrng va khéng doi xirng tai tinh.

lIl. Tinh va do cdng suat mach dién ba pha.

IV. Mach ba pha cé tai déng - Phwong phap thanh phan doéi xirng
V. Phan tich mach ba pha khéng déi xirng bang phwong phap

thanh phan doi xtng.

Bai tap: 10.1 - 10.5, 11.1 - 11.5, bai thém

2017 — Ly thuyét mach dién I - Nguyén Viét Son



Chwong 8: Mach dién ba pha

I.1. Pinh nghia.
» Mach dién ba pha la mach dién lam viéc voi nguén kich thich ba pha.

. ; , 2V
» Nguon dién ba pha gébm 3 ngudn dién 1 pha:

e, (t) s(1) e (?)
2 Cung bién dé hiéu dung. 2l

< Cung tan so.
“ Pha ban dau léch nhau 7207
(¢,()=E, .sinat(V). Ei=E0°() w
e, (1) = E,.sin(wt —120°)(V). < {Es = E|-120°(V )
lec ()= E,.sin(@+12000). | b _ g120° )

J\

‘TEA

» Nhan xet: .
120%-120

% Tong céc suat dién dong cua 3 day quan déu triét tiéu. B / \5‘
° ° L 2 ’

e, (t)+ez(t)+e.(t)=0 EA+E+E.=0

% The tw thuan (ngwoc): Pha B (C) cham hon pha A goc 120°; pha C (B) sém
hon pha A goc 120°.
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Chwong 8: Mach dién ba pha

BACH KHOA

1.2. Cach tao nguon dién ba pha.
> S dung may phéat dién xoay chiéu dong bo ba pha dbi xing.
» Cautao:

< Stator: Hinh tru, gan cd dinh véi than may, dat 3 cudn day AX, BY, CZ gibng
nhau, Iéch nhau trong khéng gian 1200,

< Rotor: Hinh tru, dat trong stator, truc rotor dwoc gan véi tude bin.

> Nguyén ly hoat dong:
< Rotor dwoc tlr hda bang dong dién 1 chiéu (lay t& nguoén kich thich ngoai)
- nam cham dién.
< Rotor quay déu v&i van toc w (do lwc ngoai tac dong cla hoi nwdc, thiy
dién, déng co kéo ...) > tir trwdng cua rotor quét qua cac day quan stator

- suat dién dong cdm &ng trén cac cudn day AX, BY, CZ.
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Chwong 8: Mach dién ba pha

BACH KHOA

1.3. Pdng co’ khéng dong bé ba pha. (i, (1)=1.cosat.

a. Tl trwéng quay. i,(t)=1 .cos(wt—120").
> Xét 3 cudn day stator cap bdi dong dién 3 pha ddi xirng. i (t)=1 .cos(wt—240").

,’r 1\\

N

-———
- -~

|
’ | ! \
I

A X
\\ !
Z ~
\ @ B \\\\
\\ ~
\\ //
o = 2’” > Quy woée: Dong dién dwong la dong dira
T _J khdi dau cudn day, di vao cudi cudn day.
» Tait=——i,=1 ;i =i.=—2" . g e ;
3 2 — ap dung quy tac van nut chai
2T . e
> Tail —3 ke =1, 5 i =iy = 5 — Tir trwrong trong may dién la toe
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Chwong 8: Mach dién ba pha

1.3. Péng co khdng dong bd ba pha.
b. DPong co khong dong bd ba pha.
> Cau tao:
< Stator: Gom cac cudn day tao ra tir trwdng quay.
< Rotor: Cau tao kiéu 16ng s6c doan mach, cac thanh
dan lap xién so v&i dwdng sinh cua 16ng séc.
> Nguyén ly hoat dong:

< Tir trrong quay do cudn day stator tao ra cat cac thanh
dan day quén rotor = sinh ra suéat dién déng cam (ng.

< Day quan rotor ndi ngan mach > céac suéat dién dong
cam ng sinh ra cac dong dién cam ng trong cac
thanh dan.

< Lue tac dung tirong ho gitra dong dién trong thanh dan vai tlr tredng quay
lam rotor quay cung chiéu v&i chiéu quay cua tir truong.
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Chwong 8: Mach dién ba pha

1.4. Cach dau day mach ba pha.
> Mbi day quan stator cé mdt cwe dau va mét cwe cudi (cuc dau la cuc & day
chiéu dwong dong dién di ra, cure con lai la cuc cudi).
» Co 2 cach dau day nguédn ba pha:
< NOi hinh sao Y:
v Nbi 3 cuc cudi X, Y, Z chum mét diém O (diém trung tinh cta nguén).

A Pha A e,(t)

@ Pha A
e, (1) i ¢;(!)  phaB
So d6 twong dwong o @ tha

XSEY=Z=0 Day trung tinh

() pPhac
—/

B Pha B
Pha C

ec(t) e, (t) Day trung tinh

So’' do6 3 pha - 4 day

v S0 dd 3 pha - 4 day thuong diung cung cdp cho mang dién sinh hoat véi
téi dau hinh sao.
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Chwong 8: Mach dién ba pha

1.4. Cach dau day mach ba pha.
< NOi tam giac A:

v Dau day cda cudn trudc ndi vai diém cubi ciia cudn sau.

A=Z Pha A Pha A
eq(t . ec(t
7 X)es () So do twong dwong | / X )és()
CsY efi\(t) Pha B efi\(t) Pha B
" BX  phac A Pha C

So do 3 pha - 3 day

v So' db 3 pha - 3 day, ngudn, tai nbi theo so db tam giac thuong cung cap
cho tai céng nghiép (déng co 3 pha)
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Chwong 8: Mach dién ba pha

BACH KHOA

1.4. Cach dau day mach ba pha.
> Tai 3 pha co6 thé duwoc dau theo 2 cach: Y va A

| Pha A Bha A
Z, Z,
ZB
o’| Trung tinh tai
,i, Pha B
Pha C Pha C
So d6 hinh Y - 3 pha - 4 day So do hinh A - 3 pha - 3 day
> Ngubn & tai c6 thé dau khac nhau.

(D —
O | S |
e,(t) Z,
(D) —
0 O | I |
eB(t) Zd
(D) —
\__D LI
eC(t) Zd

[]!‘]

|

TaindiY3pha-4day  TaindiY  TainéiA 3pha-3day
3 pha - 3 day 8

I
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LY THUYET MACH DIEN 1

Chwong 8: Mach dién ba pha.

I. Khai niém.

Il. Mach ba pha do6i xirng va khéng doi xirng tai tinh.
I.1. Khai niém mach ba pha doi xirng.
I1.2. Pac diém mach ba pha déi xirng.
I1.3. Cach phan tich mach ba pha déi xing.
I.4. Mach ba pha khdng doi xirng tai tinh.

lll. Tinh va do céng suat mach dién ba pha.
IV. Mach ba pha cé tai ddng - Phwong phap thanh phan doi xirng

V. Phan tich mach ba pha khéng do6i xirng bang phwong phap
thanh phan doi xirng.
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Chwong 8: Mach dién ba pha

I.1. Khai niém mach ba pha doi xirng.

> Co thé coi: Mach ba pha gdm ba mach dién 01 pha.
Vi du: May phat dién c6 3 day quan, dwdng day truyén tai co 3 day, tai 3 ba gdbm
3 tai mot pha hop thanh.

> Mach dién ba pha doi xirng 1a mach dién ba pha c6 nguén doi xirng va tai

doi xirng:
% Ngudn ba pha dbi xirng: < Tai ba pha dbi xirng la tai co
v’ Bién dé bang nhau. v Bién dd bang nhau.
v/ Tan sb bang nhau. v' Pha bang nhau.

v Pha ban dau léch nhau 120°
» Dai lwvgng pha - dai lwgng day.
< Dong dién chay trén day dan tr ngudn dén tai & dién ap gitra cac day ay goi
la dong dién day & dién ap day
% Dong dién & dién ap trén cac pha cua nguon (tai) dwoc goi la dong dién

pha & dién ap pha.
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Chwong 8: Mach dién ba pha

I1.2. Pac diém mach ba pha déi xirng.
a. Mach néi hinh sao Y.
> Xét dién ap gitra 2 diém trung tinh nguon va tai:

: Y,.E +Y,.E,+Y..E.  Vimachba pha doixing

UO'0:
Y=Y, =Y.=Y
Y, +Y, +Y, 4=~ 1p = 1¢
N U | :Y.EA+Y.EB+Y.EC :EA+EB+EC 0 Trung tinh nguén
o 3.Y 3 va tai trung nhau ,

> Ap dung luat K2 cho vong OAO’O:
E.=Us+Uopo=U/4 Hé thong dién ap
> Tuongty: Ez =Us : Ec=Uc pha trén tai doi xirng U sc

}d = }f;(.]d = \/5(.]/‘ .8j300
»> Xeét tam giac OAH:

U= 2-UA-COS3OO = \/g.UA > U 3= \B.UA /30" Iv=0

A A . .A . . . . . . Hé théng don
> Dong dién day trung tinh: [y =74+ Is+Jc =0
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Chwong 8: Mach dién ba pha

BACH KHOA

I.2. Pac diém mach ba pha déi xirng.

b. Mach noi tam giac A

A R A

IA /\
Uy I ca 3

Y/ \ Z 7

[ ] Z °
f-\ ° C IBC
¢ N B I» —z
> BC

e \/glf .Cj'300 : Uy = U_f’
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Chwong 8: Mach dién ba pha

BACH KHOA

I.3. Cach phan tich mach ba pha doi xirng.
> Viéc phan tich mach 3 pha dbi xing c6 thé dwa phan tich trén mét pha (trang
thai trén 2 pha con lai gibng nhw trén pha dang xét nhwng léch 1/3 chu ky)
> Qua trinh phan tich thwéng thwe hién trén so dd ndi Y
< Cong thirc bién dbi tong tré
Céng thirc chuyén Y > A Céng thirc chuyén A 'Y

ZZ3
AN/ AVA
AVA AVA 7 - 12413 7 12423
L=t 2yt 132 Lo=Zi% 2yt ) l Lt Ly+2y 2 ZptZis+2y
YAWA YANVA
Zz3=Z2+Z3+# Z3:Z 1; 23Z
I 2t 4y T4y
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Chwong 8: Mach dién ba pha

I.3. Cach phan tich mach ba pha doi xirng.

> Qua trinh phan tich thwdng thwe hién trén so dé ndi Y

< Cobng thrc bién ddi nguén

V.= ~30°
v, =L ¢ 500
V. o= 4900

14
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Chwong 8: Mach dién ba pha

I1.3. Cach phan tich mach ba pha doi xirng. ~ I A N
, {=)——— . .
Vi du 8.1 : Xét mach 3 pha doi xirng. E. Z, 5 1. 1z,
2 Yy ea 0'_‘@ ] R Zz Z
> Chuyén A -, xét riéng pha A. Es Z, 14
. )
° E .}J e
> Dong dién day: [, = — £ Z, il Z
2 1 1
oz Z!!]
. 1 VA . I . .
— [4 = AZ =y 4= AZ Z, . la A s
Z +—= 3 Z +—= Z, ,
3 . 3 CT E 4 . Z, []—2
. . ] 3
X . ». A, 14
» Dong diénphatdiZ,: [z, =1y = — 1
3.2/ _ So ddphaA
E4

> Toén that doc dudng déy:Al.]d =Zd.}d =Z2,1.=2,.

Zd+(Zl//%)

- Trang thai dong - ap ¢ pha B (C) sé quay di mét goc twong trng
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Chwong 8: Mach dién ba pha

BACH KHOA

I.4. Mach ba pha khéng doi xirng tai tinh.

> Ngudn ba pha cung cap cho tai thap sang, tai sinh hoat, ddng co mét pha, bién
ap han, 16 hd quang ... 1am viéc & trang thai khédng déi xirng.

» Coi mach ba pha la mdt mach c6 3 ngudn 1 pha — st dung tat ca cac phuong

phap xét: Dong vong, thé nut, ddng nhanh, xép chéng, ...
° ° ) f‘\

» Xeét mach 3 pha hinh' Y - E <+ E *+ E =) —
% Néu Z, =0 s Too=0 =7 10T o= EA@ -
% vy =U—>Uoo = 4 B c Op—= —T—1+—0’
In=Tat+1s+1c o I
Néu dut, chép 1 pha = khoéng anh hudéng dén céc pha khéc. | Ec— y X
N
. - Y, E+Y,.E,+Y.E , : Y F :
“ NeuZ, =00— Uoo= 4ttty By leBe “ NeuZ, #0- UO.OZYA'EA+YB'EB+YC’EC
° ° ° ¥A+YB+YC YA+YB+YC+YN
° E —Uoo ° E.—Uoo . . . .
[i=———— [5=—"F—— - E,~Uoo * E,~Uop
ZA ZB 1 4 :A—(]OO, I35 :B—(]00
— ° ° ZA ZB
9
° E —UO'O ° o o
] — C ; I :O ° _ , ° . ° °
¢ N Ic:M c In=1T4+15+1c

, X C x . ) 7 16
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Chwong 8: Mach dién ba pha

BACH KHOA

I.4. Mach ba pha khdng doi xtrng tai tinh.
> Thuc té ta biét dién ap day ma khong biét dién ap tirng pha ctia nguén
> Thay thé hé thong dién &p day bdng hé thong ba (hodc hai) ngudn &p tuong

duwong, dam bao dién ap day da cho.
Vi du 8.2: Cho mach ba pha c6 hé thdng dién ap day khong ddi x¢ng U ;U . , tai

mac hinh sao dbi xing.
> Thay hé théng dién ap day khong déi xirng bang 2 ngudn ap: Es =U s : Ec =U 4

> Chon chiéu dong vong nhw hinh vé.

» Lap phwong trinh mach theo phwong phap dong vong
' LB
° ° L_ - - -
IZA = ]vl 0: . -@

—> IZB =[wn—1n

(ZA +ZB).[V1_ZB.[V2 :EB

~ZLydn+(Zy+Z.)[va=Ec—Es . .
]ZC — _[v2
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LY THUYET MACH DIEN 1

——— .

Chwong 8: Mach dién ba pha.

l. Khai niém.

Il. Mach ba pha doi xirng va khéng doi xirng tai tinh.

lIl. Tinh va do cdng suat mach dién ba pha.

IV. Mach ba pha cé tai ddng - Phwong phap thanh phan doi xirng

V. Phan tich mach ba pha khéng do6i xirng bang phwong phap
thanh phan doi xirng.
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Chwong 8: Mach dién ba pha

lll. Tinh va do cong suat mach ba pha. ERPA

> Tong quéat:. _fl*\p
~ [ ] .* [ ] .* [ ] .* B * \W/B
Ssp=Us.14+Up . Ip+Uc.Ic _/RP
P, =P, +P,+P, c *\Vf/c
Q3fa:QA+QB+QC N - : . .
So doé do céng suat 3 pha - 3 phan tw
> Mach 3 pha doi x(rng: Cong suat cac pha bang nhau — do céng suat 1 pha.
Sie=3.Ua. 14 3«
|“"A-°— m P,
P3fa=3.Plfa=3.Uf.]f.COS¢=\/g.Ud.[d.COS¢ T

7[‘ Tai noi
B P, o
i : - W Y hoac
sta:3-Q1fa:3°Uf-1f-51n§0=\/g.Ud.]d.Slngp CT)@Ez * \‘/ A

; C _

- o —

> Mach 3 pha khéng d6i xirng: Thay bang 2

N So’ do do céng suat 3 pha - 2 phan to
ngudn twong duong: I P P

P, :PE1+PE2 =Re{Uc.f4}+Re{Usc.I3}

3fa:P

tai
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LY THUYET MACH DIEN 1

Chwong 8: Mach dién ba pha.

I. Khai niém.
Il. Mach ba pha doi xirng va khéng doi xirng tai tinh.
ll. Tinh va do céng suat mach dién ba pha.

IV. Mach ba pha cé tai déng - Phwong phap thanh phan doi xirng
IV.1. Khai niém.
IV.2. Hé dién ap co’ so.
IV.3. Céng thirc phan tich - tong hop.
IV.4. Tinh chat cac thanh phan doi xirng trong mach 3 pha.

V. Phan tich mach ba pha khéng doi xirng bang phwong phap
thanh phan doi xing.
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Chwong 8: Mach dién ba pha

BACH KHOA

IV.1. Khai niém.

» Trong mach dién 3 pha, thuc té c6 tai hd cam, tw cdm > tbéng tré cac pha tai
khéng cb dinh (t4i dong), thay dbi phirc tap theo mirc dd khéng déi xirng clia
dong dién.

> Coi hé thdng Ia tuyén tinh, mét trang thai dong, ap khdng dbi xirng cé thé phan
tich thanh céac thanh phan doi xirng sao cho v&i mdi hé thanh phan dong dbi

xrng, tong tré& cudn day 1a khdng dbi.
> Ap dung tinh chat xép chéng dé giai bai toan mach khéng dbi x&ng:
< Phan tich ngudn ba pha khdng dbi x&rng ra nhirng thanh phan ddi xing.
< Tim dap ng do6i v&i moéi thanh phan va xép choéng lai.
> Phwong phap thanh phan ddi xirng clia Fortescue dwa trén sw phan tich chinh

tac nhirng hé dong ap ba pha thanh nhivng thanh phan déi xirng thuan, nghich

va khong.
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Chwong 8: Mach dién ba pha

IV.2. Hé dién ap co’ s& cia phwong phap thanh phan déi xirng.

> Phuong phép thanh phan dbéi xirmng cuia Fortescue la phuong phap xét mach

dién ba pha khéng dbi xirng bang cach phén tich chinh tac nhitng hé dong ép

ba pha thanh nhitng thanh phan dbi xtrng thuén, nghich va khéng.

> Hé thanh phan dbi xirng thuan, nghich va khéng chinh la hé dién ap co sé':

s Thtr tw thuan:

A U141
Uc az\qm
O =40 ()
sUp =a’.Uua
Uc=a.Un

2017 — Ly thuyét mach dién 1 - Nguyén Vigt Son

% Thtr tw ngwoc:
A UA2

U sy az\({cz

o= A0 (V)

U =a.Up

[ ] 2 [ ]
Uc2=a .UA2

s Thir tw khong:
U,

o= 40 ()

ﬁUBOZUAo

Uco=U a0

22




Chwong 8: Mach dién ba pha

IV.3. Céng thirc phan tich va tong hop.
» Néu biét vector ctia pha chuan (U 41,U 42,U 40) © tim dwoc vector cla pha B, C.

> Khi phan tich hé théng dién ap khong di xing U 4, U s, U CAN M U 41, U 42, U 40

> Céng thiee téng hop: .. . . . . -
Ui=Un+U.+U a0 Ui=Un+Us.+U a0

Us=Upn+Up:+Us < |Us=a*.Un+a.Un+U

/.
/\

Uc=Uc1+Uc2+Uco Uc=a.Ung+a>.Un+U

» Cobng thure phan tich: (.]Al :%((.]A+a.(.]3+a2.(.]c)

Tinh U 41,U 42,U 40 theo 1

U :g(UA‘FClz.UB—i‘Cl.UC)

N

Ui, Us,Uc

° 1 ° ° °
U 40 ZE(UA-I-UB-FUC)
23
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Chwong 8: Mach dién ba pha

BACH KHOA

IV.3. Céng thirc phan tich va tong hop.
Vi du 8.3: Phan tich hé thong dién ap khdng ddi xirng thanh cac thanh phan dbi xing.

Us=1201); Up=120-120°(V) ; Uc =0.

> Theo céng thirc phan tich, cac thanh phan déi xirng cla dién ap pha A la:

U= %((./A—i— aUs+a®.Uc)= %(120+120\—120° 1£120°) =80(V)

Ui = é((./A+a2.(.]3+a.(.]c) - %(120+120\—120° +240°) = 40[60° (V)

N

1
\ 3
> T d6 ta co thé tinh dwoc cac thanh phan déi xing cta U, Uc :

Uio=—(Ua+Us+Uc)=40/-60°(V).

U s =80|=120° (V) U =80[120° (V)
Un =400180°(0F) 5 {Ueca=40/=60°(F)
U 50 = 40|—60°(V). U co = 40/-60°(V).
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Chwong 8: Mach dién ba pha

BACH KHOA

IV.3. Céng thirc phan tich va tong hop.

Vi du 8.4: Tim dong dién trong cac pha néu da biét cac thanh phan dbi xirng
T =5(90°(A) ; T2 =5-90°(A4) ; T40=0.

> Theo céng thirc tbng hop ta co:

-

Lo=In+ Lo+ Lo =590 +5/-90° = 0(4)

N\

Is=a* Ta+alo+ Lo =5=30"+530° = 5/3(4)

e =aln+a® Lo+ Lo =5=150° +5[150° = 5.4/3]180°(4)

"
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Chwong 8: Mach dién ba pha

IV.4. Tinh chat cac thanh phan doi xirng trong mach 3 pha.
> T cong thire tdng hop, ta co:

e e A+ B+C=(+d*+a). A+ (1 +a+a>). Ast 3. Ao
A= A1+ A2+ Ao
l.3=a2.1:11+a.;12+;40 —| A+ B+C=3. 4o

J\

C=a Ai+d® Ar+ Ao Tong ba Iffc_rng pha bang ba lan gia tri
. thanh phan ther tw khong.

»> Xeét hiéu 2 trang thai: A— B =(A1+ A2+ Ao)—(Bi+ B2+ Bo)=(A1— B1)+(A2— B2)
Hiéu hai Iwvong pha ctua hé khéng chira thanh phan thir tw khéng.
> T 2 tinh chat trén ta co6 thé suy ra mét sé tinh chét sau:

< Dong dién day trung tinh bang ba lan thanh . e . .
phan thir tw khéng cua dong dién déy. In=1lat+1Ip+1c=3.1o

< Dién dp day luén khéng cé thanh phan thir tw khédng.
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LY THUYET MACH DIEN 1

Chwong 8: Mach dién ba pha.

l. Khai niém.

Il. Mach ba pha doi xirng va khéng doi xirng tai tinh.

lll. Tinh va do céng suat mach dién ba pha.

IV. Mach ba pha cé tai ddng - Phwong phap thanh phan doi xirng

V. Phan tich mach ba pha khéng déi xirng bang phwong phap
thanh phan doi xtng.
V.1. Mach ba pha ¢6 nguon khéng déi xirng.
V.2. Cac sw c6 ngan mach, dirt day trong mach ba pha.
V.3. Cac dieu hoa cao cua dong - ap trong mach ba pha.
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Chwong 8: Mach dién ba pha

V.1. Mach ba pha ¢6 nguon khéng doi xirng. Nguon Tai
‘ , N A TS
» Xét ngudn 3 pha khéng ddi xirng - tim dong Z1"9:—':'—@ : =" %
| 1 |
dién xac lap trong cac pha cua tai. Zzng:-:'—@ : 2 — EZZt
| c |
» Phan tich hé suat dién déng khéng doi xwng ZOng:_":"@ : T 1 Zot
thanh theo thanh phan thuan, nghich khéng. []z
N
(.]Al 21((.]A+a.(.]3+a2.(.]c) — o e e -
3 Ea En Eao A
<(.]A2=l((.]A+a2.l.]B+a.(.]C) _@@@ —
3 Eg Eg> Epo B
(.]AO:l((.]A‘F(.]B‘F(.]C) : : :
L 3 Eci Ecz Eco
A . N e win aa , —:—@@@——Cm—
» Thay thé cac ngudn suat dién déng — ap dung
tinh chat x&p chdng, tach thanh 3 bai toan dbi [z
Xwng 4 4
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Chwong 8: Mach dién ba pha

V.1. Mach ba pha cé nguén khéng doi xirng. :
< Bai todn 1: — fa
. , ° ° . Z1ng
v AL hA AL g:a 2 . A .
Nguodn: hé suat dién dong thw tw thuan E.ai, Es1, Ec (D B z1t[]
Khi d6 mach dién hoan toan dbi x&rng.
v’ Céch giai gidbng hoan toan bai toan mach dién 5o f:uté‘hnc" t
ba pha dbi xirng: Dung so dd tach riéng pha A,
ta co: [ _ Ea
Al —
% Bai toan 2: Zlng +Z, 1 A2
v Ngudn tac dung la hé suat dién dong ther tw nguoc Z png g
Eaxn,Ep,Eco . CDEAZ ZZt[]
v Twong tw nhw trén, ta cling cd so dd tinh toan cho -
o o So db thir ty
mach ba pha doi xtrng khi xét riéng pha A. ngwoc
. E
[ = -
Z2ng + ZZt
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Chwong 8: Mach dién ba pha

V.1. Mach ba pha c6 nguén khong doi xirng.

* Bai toan 3:

v Nguon tac dung 1a mot hé suat dién dong thir ty khong _g_@E 40 Zu

Z
E A0, E B, E co, tong trd tai Z,, va tong nguon Zong déu doi Ong _@E B0 é
ZN
v Luc nay mach dién c6 diy trung tinh, dong dién trong day —
trung tinh bang 3 lan dong dién thir ty khong.
———
v' Xét riéng pha A ta co: . Zong [ 40
o (D E 40 Ly, |:|
E 40 3Zy
La0 = 1
Zong + Z T 3 Z So do thir tw khong

v’ Chii y: Véi so d6 thtr ty khong, néu khing cé diy trung tinh, dong dién trong cdc pha
sé bang khéng.
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Chwong 8: Mach dién ba pha

BACH KHOA

V.1. Mach ba pha c6 nguon khéng doi xirng.
> Sau khi tinh dwoc cac thanh phan dong dién do tirng hé théng ba pha thuan, nghich,

khéng tac dung riéng ré, ap dung céng thirc tbng hop, ta tinh dwoc dong dién trong moi

e

pha ) ) ) )
Ta=Ta+ 10+ 40

Is=a*Ta+alo+1a

J\

Ie=ala+a*.lTa+1a

“

> Céc bwdc giai bai toan mach ba pha c6 ngudn khdng dbi xirng:
< Phan tich ngudn déi xing thanh tdng ctia cac thanh phan thuan, nghich, khéng.
< Lap va tinh cac gia tri dong ap can thiét trén cac so dd thuan, nghich, khéng. (So do
thuan va nghich c6 két cdu gidng nhau; so dé th&r tw khéng co thém téng tré day
trung tinh v&i gia tri tang gap 3 lan)
< Ap dung céng thirc tdng hop dé tinh toan cac gia tri dong, ap can tim.
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V.1. Mach ba pha ¢6 nguﬁn khong doi xurng.
Vi du 8.5: Tinh dong dién trong cac pha ctia mach 3 pha khong
d6i xtng nhu hinh bén, biét:
E.1=6500(V); Es = 6800|=135°(V); Ec = 6300[130°(V)
Z, =7, =jildQ)Z, =;lQ);Z, =.10(Q);

Ing 2ng
Z, =40+ j45(Q); Z,, =2+ j.8(Q); Z,, = j.3(Q);
Giai:

> Phan tich hé thong suat dién dong khong doi xung thanh

Ong

cac thanh phﬁn thur tu thuan nghich khong.
° 1 ° ° °
Ea= 3 (Es+a.Es+a*.Ec)=6420-2"(V)

° 1 ° ° °
E 1 :E(EAJr a’.Ez+a.Ec)=800[13,50"(V)
E 40 :%(EA‘FEB‘FEC) =-=T83(V)
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Chwong 8: Mach dién ba pha

Ngu(‘”)n Tai
Ittt LA :““";
Zlng:—:l—@: 1 Zi

| 1 |
B r— I
Zipg \HD——— 1 2,
| 1 |
I C :
Ong:_—:l—@: =, Zy,
_______ ] [ — .
1A
Ea Ea E a0
=06 A
Es Er> Ego
N e o
Eci Eco Eco
506
IEA
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V.1. Mach ba pha c6 nguén khong doi xirng.

Chwong 8: Mach dién ba pha

\J/ 4 A A : Py
o Xét so do thudn: 7
: mg [ a1

2|

|

So dd thir tw thuin

° EAI 0
In=—2"" —90,2-57.50°(4
YTz [-57,50°(4)

< Xét so do khong: Zow
. A0
CD E 10 Zy, [
RY/
| S|

So @6 thir tw khong

E 40
+Z,,+3.2,

a0 =

Z

Ong
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=23]90°(4)

/7

o Xét so do nguoc: Zsn, }Az

So dd thir twr ngwoc

To=—L2  _40.5-71°(4)

2t

> Ap dung cong thtrc tong hop ta co:

Li=La+ Lo+ Lo =111-56,20°(4)
Is=a’ In+aln+1o= 81,2|141,500(A)

Ie =ala+a Lo+ =11182,45"(4)
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Chwong 8: Mach dién ba pha

BACH KHOA

V.2. Cac sw c6 ngin mach, dirt diy trong mach ba pha.
» Khi mach ba pha doi xung bi su co (su o dat day, ngén mach ...), phﬁn mach & noi su ¢ & khong
doi xung nita. Pién ap tai phﬁn mach sy ¢c6 lap thanh mot h¢ dién ap khong doi xung.
> Phwong phdp xét bai todn mach dién ba pha sw co:
% Phan tich thanh phan dién 4p khong dbi xtng tai vi tri sy c¢b thanh cac thanh phan d6i xing
thuan, nghich, khong.

< Ap dung phuong phap xét mach ba pha d6i xung.

> (C6 2 loaisycd trong mach ba pha:

< Swco doc dwong day: Vi du: Sw co dirt day 1 pha, dirt day 2 pha ...
v' Lam thay doi tong trd pha ciia dudng day.
v' Thay thé vi tri su c¢b bang hé théng dong, ap mac ndi tiép vao duong day.
< Swco ngang dwong diy: Vi du: Sw cé ngan mach 2 pha, cham dat 1 pha ...
v' Lam thay doi tong trd cach dién gitra cac pha duong day véi nhau va véi dat.

v' Thay thé vi tri su c¢b bang hé thong dong, ap mac song song vao dudng day.
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Chwong 8: Mach dién ba pha

BACH KHOA

V.2. Cac sw c6 ngin mach, dirt diy trong mach ba pha.

a. Sw co dirt diy 1 pha.

. ( A U A

» Hién tuong: Z faA =P ._.I‘—’.
o 2 AR A _ B Us B’

s Tong tro tai vi tri sy co:q Z B = —
| Z;c=0 C Uc, C’

A 14 . 14 14 /’\ B,
% Dién ap tai vitrisuw co: Uz =0 ._@@@_.

> Phuong trinh su c6: ( (

I1.=0 Ta+10+140=0

Uz=0 —> az.UA1+a.UA2+UAO:O

e
J\.

Uc=0 a.UA1+a2.UA1+UA0=0
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Chwong 8: Mach dién ba pha

BACH KHOA

V.2. Cac sw c6 ngin mach, dirt diy trong mach ba pha.
a. Sw co dirt diy 1 pha.
Vi du 8.6: Cho mach dién 3 pha don gian, cho duong day bi dit pha A lam thanh mét b§ phan khong

d6i xtng biéu dién bang mot hinh chir nhat. Tim cac dong ap trong mach.

Neud Phan mach
guon s ¢b Tai dbi xing
T T TN I 0 A s 1T T T T
Z. X Duwongday A A I
Ing : —:—@ : - = E Zy
I 1> £2a0 £od B B
I I
I I C | O
Zon, :-—I:I—@ i . 12,
Tai dbi
[] Zy [] []Z[ xirng

» Tru ph?m su ¢o ra, mach dién con lai hoan toan d6i xung.
> Mubn dua bai toan ndy vé doi xting — can thay thé hé théng dién ap khong d6i xtmg ¢ phan sy cd
béng nhitng thanh ph?m dbi xung thuan, nghich, khong.
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Chwong 8: Mach dién ba pha

V.2. Cac sw c6 ngin mach, dirt diy trong mach ba pha.

a. Sw co dirt diy 1 pha.
Vidu8.6:

BACH KHOA

Nguon Téi dbi ximg
AN ! Dudng da L
Z ] 1 ll’O'Ilg ay A A L !
Ing | —I:I—@ | %@  — : Z1t
I I 77 7 > | I
I 1 L2ds Loa B B —_—
Zypy =) ) 1 2y,
1 1 |
[ C C !
e OO—C =t
I [ [ — -
[] [] [ Tii doi
[] 7, xung
Z
U U U
Zg 74 2y, 2y N Z, Zyg L
CT Ea Z I a1 th[] Z[] 14 Z2t|:| [] RY/N Tao  Zy []
[ ]

So dd thir tw thuin

So dd thir twr ngwoc
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So d6 thir tw khong
Thir tw khong chi chay trong mach c6

day trung tinh
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Chwong 8: Mach dién ba pha

V.2. Cac sw c6 ngin mach, dirt diy trong mach ba pha.
a. Sw co dirt diy 1 pha.

Vidu:
> So do thir tw thudn: > So do thir tw ngwoc:
.Zlng : Zyq Ta = ZLong : Z2a T o R Z2 }AZ .
O | I Ao l] e O ]
: 1t : 72, i 72,

— | : : Zzng.Z
IZZI—.>_IZ:|_@_ Up+lan(Z,+2,,+72,)=0 7=

> So dé thir tw khong:

* E.:AIZ . YAA _Z Z ':

. lng Ong ]AO 0d UAO
td1 Z n Z |:| 3ZN Z0t|:|

1ng Ing

Un+lan(Z,+Z,+Z,)=Eu

Uas+la.3Z,+Z, +Z,,+7Z,)=0

Ong
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Chwong 8: Mach dién ba pha

BACH KHOA

V.2. Cac sw c6 ngin mach, dirt diy trong mach ba pha.

a. Sw co dirt diy 1 pha.

Vidu8.6:

> Vay c6 6 phuong trinh = 3 phuong trinh su ¢6 + 3 phuong trinh 1ap tir so d6 thuan, nghich, khong.
_ » Giai 6 phuong trinh nay ta tim duoc:

Ua+1a '(thl +Zld -I-th) = Ew Ta,laz, Lao,Ua1,U 42,U 40

UA2+[A2'(th2+Z2d+ZZt):O > Thay UAI,UAZ,UAO vao SO 66 thuém,

. . nghich, khong — tim dugc dong ap thi tu
Usotla.3Zy+2,,+Zo;+2y,)=0

thuan, nghich, khong & moi nhanh trong
Ta+1a2+140=0 mach.

¢ ¢ * > Dé tim dong 4p trén cac nhanh cia mach
aZ.UA1+a.UA2+UAo=0 8 AP ) '
dién, tao dung cong thirc tong hop:

kCZ.UAH-czz.UAz-I-UAo=0 Us=Un+U.2+U a0

Iz = a2.1A1+ a.l .o+ 1 40

, i Ic=ala+a’ . I+ 39
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Chwong 8: Mach dién ba pha

BACH KHOA

V.2. Cac sw c6 ngin mach, dirt diy trong mach ba pha.
b. Sw co dirt diy 2 pha.
d. Sw co ngdn mach 2 pha.

A A’
—OO0— A N

A UA A’

| U,

B B, B B’ B \ X B’
Uc » C C’ ’ .
c L, o @@@@@@ N
[ ] [ ] [ ] U )
14=0; Is=0; Uc=0 ¢ [ NUe c
c. Sw co cham dit 1 pha. A A
A A A A B B’
B B B B’ C C’
C | C C C’ )
f

|
- | - z |. 1) (4
U AJ Us Uec
) v
TTTTTTTT 77777770 7777777 m

Ia=0 5 I3=0 R Uc=Z7Z.1c
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Chwong 8: Mach dién ba pha

BACH KHOA

V.3. Cac diéu hoa cao ciia dong - 4p trong mach ba pha.
> C6 nhiéu nguyén nhan sinh ra cac diéu hoa cao cua suat dién dong va dong ba pha:

< May phat dién ché tao khong hoan hdo — sinh ra céac suat dién dong khong sin

0’0

» Phan tich suat dién dong dé thanh chudi Furie, ngoai song co ban ¢é tan s6 ®, con chira nhiéu song

bac cao c6 tan s6 3w, Sw, 7o ...

» Do may phat dién c6 cau tao do1 xiing, nén suat di€n dong cac pha hoan toan giong nhau, va léch

nhau vé thoi gian 1/3 chu ky nén:

e, ()= E ~2.sink.ot

e, (1) = E N2.sinko.(t - g) = E 2.sin(k.ot - k.z‘T”)

2017 — Ly thuyét mach dién I - Nguyén Viét Son M



Chwong 8: Mach dién ba pha

BACH KHOA

V.3. Cac diéu hoa cao ciia dong - 4p trong mach ba pha.
e, (t) = E J2.sink.wt

e(t)=E, ~2.sin ko.(t - g) =E, .\/E.sin(k.a).t — k.z'Tﬁ)
» Nhan xét:

/

% Cac song diéu hoa c6 k = 3n — ¢, =n.2.n — tao thanh hé thong thir tw khong.
% Cac song diéu hoa c6 k =3n + 1 — ¢, =n.2.n + 2.1/3 — tao thanh /ré thong thir tw thudin.
% Cac song diéu hoa c6 k =3n + 2 — ¢, = n.2.n + 4.1/3 — tao thanh ré thong thir tw nguwoc.

> Suyra:

< Dong dién trong ddy trung tinh chi chira cac song diéu hoa bac 3.n cua dong pha.

Iy =3+ 12 +12 +...

% Dién ap pha bao gom tat ca cac song diéu hoa:

U, = U +U2 +U2 +U? +UZ +..

< Dién ap day khong chira thanh phan tht ty khong (3n)

U, =BJUI+U+U2 + U} +...
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