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MACH CO THONG SO TAP TRUNG

MACH DPIEN TUYEN TiNH

Chwong 1. Khai niém vé md hinh mach dién

Chwong 2. Bac diém cta mach dién tuyén tinh & ché dd xac lap diéu hoa
Chuwong 3. Phuong phap gidi mach dién tuyén tinh & ché do xéac 1ap diéu hoa
Chwong 4. Quan hé tuyén tinh va cac ham truyén dat ciia mach dién tuyén tinh
Chwong 5. Mang mét clra va mang hai clra tuyén tinh

Chuwong 6. Mach dién tuyén tinh véi kich thich chu ky khéng diéu hoa

Chuwong 7. Mach dién ba pha

Chwong 8. Mach dién tuyén tinh & ché dé qua do



g ﬁ @) MACH CO THONG SO TAP TRUNG
W Chwong |

KHAI NIEM VE MO HINH MACH DIEN

|.1. Hién twong dién tr - M6 hinh mé ta hé théng dién tw
1.2. Dinh nghia va cac yéu td hinh hoc ciia mach dién
1.3. Cac phan tlr co ban cta mach dién Kirchhoff

|.4. Hai dinh luat Kirchhoff mé ta mach dién

|.5. Graph Kirchhoff

|.6. Phan loai cac bai toan mach
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g'r % % KHAI NIEM VE MO HINH MACH DIEN

1.1. HIEN TWONG PIEN TU - MO HINH MO TA HE THONG DIEN TU

- Dién tw 14 hién twong tw nhién, mot thé hién cha vat chat dwéi dang
song dién tw

« Mb ta cac hé thong dién tv: mé hinh mach va mé hinh trwéng

E(x,y,z,t)

Nguon u Tai H(X y,Z t)
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1.1. HIEN TWONG PIEN TU - MO HINH MO TA HE THONG DIEN TU

1. M6 hinh mach
+ Chi ¢6 théng tin tai mét sé hiru han diém trong hé théng
+ Cac phant» co ban: R, L, C, g

+ Dua trén co s& 2 dinh luat thwe nghiém cua Kirchhoff

» Véi mé hinh mach, chiing ta da tap trung méi hién twong dién tire lién tuc trong
khoéng gian vao mét phan tir cu thé, do d6 khéng thay dwgc hién twong truyén
song trong hé thong!

» Mé hinh mach la mé hinh gan ding cda qud trinh dién toe,, bé qua yéu té khéng
gian



fa , N .. A
g'r % % KHAI NIEM VE MO HINH MACH DIEN

1.1. HIEN TWONG PIEN TU - MO HINH MO TA HE THONG DIEN TU

2. Dieu kién mach hoa

» Budc song cua song dién tr rat Ién hon kich thwéce thiét bj dién

» Do dan dién clha day dan rat Ién hon dé dan dién cta moi
trwdng ngoai



fa , N .. A
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1.2. PINH NGHIA VA CAC YEU TO HINH HOC CUA MACH DIEN

1. Dinh nghia
Mach dién:

+ mot tap hdu han cac phan tlr co ban ly twong ghép voi nhau mot
cach thich hop sao cho mé ta dwoc truyén dat nang lwong dién tw

+ bién dac trwng: dong dién va dién ap (trén cac phan t&r cia mach)
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1.2. PINH NGHIA VA CAC YEU TO HINH HOC CUA MACH DIEN

2. Cac yéu to hinh hoc ctiia mach dién

SN N » Cac phan t& mach

/] R;Q I > Nhanh

» Nt (dinh)

& Q c::i (D > » \Vong
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1.3. CAC PHAN TU CO BAN CUA MACH DPIEN KIRCHHOFF

Phan tir co ban

+ dai dién cho mét hién twong dién tlr trén vung xét

+ dwoc biéu dién bang phan tir mét cira

+ co 1 cap bién bién dac trung dong dién va dién dp trén cira

+ ndi t¢i cac phan khac ctia mach dién qua clra.
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1.3. CAC PHAN TU CO BAN CUA MACH DPIEN KIRCHHOFF

1. Dién tr& R, dién dan g

' + BDién tré dac trwng cho qua trinh tiéu tan trén vang xét
+ Quan hé dong —ap:  u,=u (i)

+ Pon vi: Ohm (Q) va cac dan xuat: kQ, MQ, ...

» Néu quan hé u(i) la phi tuyén: dién tré phi tuyén

» Néu quan hé u(i) la tuyén tinh: dién tré tuyén tinh

u=Ri

+ Nghich dao cla dién tré' R la dién dan g. Pon vj dién
dan la Siemen (S)
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1.3. CAC PHAN TU CO BAN CUA MACH DPIEN KIRCHHOFF

2. Diéndung C

: + Dién dung C dac trwng cho hién tweng tich phdng nang

-l lweng dién trwong trong vung xeét
q
— A e —an: = ':@1
Ju - + (?u?n he’ dong ’ ap: g q(ucj,l dt
— + O tan so du t,hép, dién tich q phu ’ghuc}c dién ap dat vao
vung xeét. Ba s6 quan hé g(u) la tuyén tinh
rq + Khi q(u) tuyén tinh: dién dung C tuyén tinh
q(u)
q=Cu, i=Cdu, u:ljidt
dt C
Y+ Pon vi dién dung: Farad (F) va céac dan xuét caa F
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1.3. CAC PHAN TU CO BAN CUA MACH DPIEN KIRCHHOFF

3.Piéncam L

] + Dac trwng cho hién twong tich phong nang lwgng tw
Y trwdng trong vung xét
y BL + Quan hé dong — ap:y =y (i), u=%‘tﬁ
v » Khi w(i) phi tuyén: dién cam L la phi tuyén

» Khi y(i) tuyén tinh: dién cam L la tuyén tinh

: di
=LI, u=L—>
v dt

i+ Don vi cia dién cdm: Henry (H) va cac dan xuét

v
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1.3. CAC PHAN TU CO BAN CUA MACH DPIEN KIRCHHOFF

4. H6 cam M N N
=iy ) vy =yliphy)

u, W22
N A
\ WY
/::/Y I dg; aav,lul zixlj
1 . 2=2720 + 2220 =M+ LT
Wil === - : 2 dt all 5I2 211 L22

M,, = M,, = M — goi la hé s6 hé cam gilra 2 cudn day
» Dé xdc dinh dau cua dién dp hé cam phai biét vj tri khéng gian cida cdc cuén day

» Khai niém cuwc tinh cua cac cuén day
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1.3. CAC PHAN TU CO BAN CUA MACH DPIEN KIRCHHOFF

4. H6 cam M

Nguyén tac: Khi chiéu dong giéng nhau véi méi cwe tinh cda cdc cuén day
co lién hé ho cam thi trong moi cudén day chiéu twr théng tw cam va ho cam
trung nhau.

U, U,

u, = Lii, — Mi, u, =—L,i, + Mi,

v

» DAau cua dién ap tw cadm va hé cam phu thudc vao chiéu dwong
dién ap quy wdc tinh cho nhanh chira phan t&r hé cam



fa ] . LA .
é?“ % KHAI NIEM VE MO HINH MACH DIEN

1.3. CAC PHAN TU CO BAN CUA MACH DPIEN KIRCHHOFF

5. Nguon ap, nguon dong

5.1. Nguén dp

Thuwe té van

-Nguén ap doc lap hanh khéng

e Bi, ) py
-Nguén ap phu thudc ggg:ﬁaiﬁ
nguon ap, hoé
mach nguén
5.2. Nguon dong
j au, -Nguoén déng déc lap

l -Nguén dong phu thudc
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1.3. CAC PHAN TU CO BAN CUA MACH DPIEN KIRCHHOFF

6. M6 hinh phan tir thwe
+ tap hiru han cac phan t ly twdng ghép v&i nhau 1 cach thich hop

R L
41—

+ c6 nhiéu md hinh tiép can mét phan t& thuc

+ sai s6 mé hinh hoa phan t&r thyc:

E=&Eyy T
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1.3. CAC PHAN TU CO BAN CUA MACH DPIEN KIRCHHOFF

7. Van deé triét tiéu nguon trong mach
Chi triét tiéu nguén trén so’ dé, phuc vu viéc phan tich mach!
+ Nguon déc lap:

- ngan mach ngudn ap

- hé mach nguén dong

+ Nguon phu thuéc:

- triét tiéu nguyén nhan gay ra nguén phu thudc
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.4. HAI BINH LUAT KIRCHHOFF MO TA MACH DIEN

1. Luat Kirchhoff 1 0
+ Phat bidu: Z i =0
k=1

+ Y nghia: thé hién tinh lién tuc ctia dong
dién qua mot mat kin (trwdng hop riéng la
qua mét dinh ctia mach)

2. Luat Kirchhoff 2
m
+ Phat biéu: > U, =0
k=1
+ Y nghia: thé hién tinh chét thé cta qua

trinh nang lwong dién tr trong moét vong
Kin
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.4. HAI BINH LUAT KIRCHHOFF MO TA MACH DIEN

3. S6 phwong trinh Kirchhoff déc 1ap mé ta mach

L1 . i , . s z i N
P~ N AL V@i mach co n nhanh, d dinh thi:
R R, R, -S6 phwong trinh Kirchhoff 1 déc lap
L ’(VD la d -1 phwong trinh
e, et ®2 -S6 phwong trinh Kirchhoff 2 doc lap

la n —d + 1 phwong trinh

Phan tich mach dwa trén hé du cac phwong trinh Kirchhoff mé
ta mach!



+ Dinh nghia
+ Cay (cua Graph)

+ Canh (s6 phwong trinh K1 ddc
lap)

+ Bu canh (s6 phuwong trinh K2
doc lap)

+ Viét phwong trinh K1 ttr Graph
Kirchhoff

+ Viét phwong trinh K2 ttr Graph
Kirchhoff



KHAI NIEM VE MO HINH MACH DIEN

1.6. PHAN LOAI CAC BAI TOAN MACH

+ Bai toan phan tich

+ Bai toan téng hop



g ﬁ @) MACH CO THONG SO TAP TRUNG
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DAC DIEM CUA MACH DIEN TUYEN TINH O CHE DO
XAC LAP PIEU HOA

[I.1. Khai niém chung

11.2. Ham diéu hoa va cac dai lwong dac trung

11.3. Phan (*ng cta nhanh R, L, C, R-L-C véi kich thich diéu hoa

Il.4. Quan hé dong, ap dang phuirc trén cac nhanh co ban R, L, C, R-L-C
[1.5. Hai dinh luat Kirchhoff dang phutrc

1.6. Cong suéat



& B DAC DIEM CUA MACH DIEN TUYEN TiNH & CHE DO XAC LAP BIEU HOA

I.1. KHAI NIEM CHUNG

+ Mach dién tuyén tinh

+ Ché dé qua dd

+ Ché dé xac lap

+ Tin hiéu dao ddng diéu hoa

+ Mach dién tuyén tinh & ché dé xac 1ap diéu hoa

+ Tinh chat xép chong & mach dién tuyén tinh



& B DAC DIEM CUA MACH DIEN TUYEN TiNH & CHE DO XAC LAP BIEU HOA

1.2. HAM DIEU HOA VA CAC PAI LUONG PAC TRUNG

Xét dong diéu hoa i(t) = | _sin(wt + y,)

0.8+
0.6 -

0.4+

T | -Bién do dao dong cuc dai |,
l.|Ji 0.2;; ” i N ., 1
T | -Tansbgéc 60=27Tf,f=?

0.2} - Goc pha ban dau y,
| _Gia trj hiéu dung:

0.6}

-0.8}

' | = |—[Pdt=—=
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11.3. DAC DIEM CUA MACH DPIEN TUYEN TiNH O CHE PO
XAC LAP PIEU HOA

1. O ché d9 xéc Idp diéu hoa, trong mach tuyén tinh dong va &p bién thién diéu
hoa cung tan sé6

i(t)=1,sin(at+y,;)

1.1. Véi dién tro

Ug (1) = Ri(t) = V2RI sin (@t +y, ) =+/2U sin (ot +y, )

1.2. V&i dién cam

u, (t) = L%= V2Ll cos(a)t+wi)= V2oL sin(a)tﬂ//i +%j

u, (t) =+2U, sin (ot +y, )



.é? ﬁ B DAC PIEM CUA MACH DIEN TUYEN TiNH O CHE PO XAC LAP PIEU HOA
\ S I1.3. DPAC PIEM CUA MACH DIEN TUYEN TiNH O’ CHE PO

XAC LAP DPIEU HOA

1.3. Vé&i tu dién

t)=éjidt=éj\/§| sin (@t +y;)
Uc (t)Z—L\/EI cos(a)tﬂyi):i\/j Sin(a)tﬂ//i _%)

Cw

Ug (1) =~/2U sin (ot +y, )

1.4. V&i mach RLC noi tiép

u(t)= RI+L%+ jldt—J_U31n(wt+wu)
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\ S 11.3. DAC DIEM CUA MACH DPIEN TUYEN TiNH O CHE PO
XAC LAP PIEU HOA

2. O'ché dé xdc Iap diéu hoa, cdc dai lwgng dong va dp chi dédc tring boi hai
théng sé la tri hiéu dung va géc pha dau. Do do, cé thé biéu dién bang sé6 phirc
hoac vector.

2.1. S6 phirc

a+ jb=Ae!” a=Acosp;b=Asing

2.2. Biéu dién phtrc cdc dai lwong dién

-Cég dai lwvong vat ly (dong, ap, strc dién dong,
nguodn dong): dung chi¥ in hoa c6 dau cham phia
trén

- Céc gid tri tbng trd, tbng dan,... dung ch in hoa



,«:-*f-? m P DAC DIEM CUA MACH DIEN TUYEN TiNH & CHE DO XAC LAP DIEU HOA
\ S 1.3. DPAC PIEM CUA MACH DPIEN TUYEN TiNH O CHE PO

XAC LAP DPIEU HOA

2.2. Biéu dién phirc cédc dai lwong dién

Vi du:

[ =5[30° > i(t)=5v2sin(wt+30°)

U =506 <> u(t)=50v2sin(wt—45)

» Chuyén hé phuwong trinh vi phan thanh hé phwong
trinh dai sé tuyén tinh!



f % B DAC PIEM CUA MACH DIEN TUYEN TiNH O CHE PO XAC LAP PIEU HOA
\ S I1.3. DPAC PIEM CUA MACH DIEN TUYEN TiNH O’ CHE PO

XAC LAP DPIEU HOA

2.3. Quan hé dong, dp dang phirc trén cdc phan tv R, L, C, RLC
2.3.1. Phan to R

Us = Ri = RIV/2 sin (ot +y,)
R Biéu didn: | = |M U R
' Tacs: Ug =Rl|y, =U|y, =RI
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\ S 11.3. DAC DIEM CUA MACH DPIEN TUYEN TiNH O CHE PO
XAC LAP PIEU HOA

2.3. Quan hé dong, dp dang phirc trén cdc phan tv R, L, C, RLC

2.3.2. Phan tr L

dt

Do do: UL ZwLI‘Wi +§: jwuejwi

U, =2,1;2, = joL = X,

V@i Z, |a tong trd phire cha dién cam L, X, 1a cdm khang

Taco u, —Lﬂ—a)LI\/Esin(a)tﬂyﬁ%j UL Z,
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g B DAC DIEM CUA MACH PIEN TUYEN TiNH O CHE PO XAC LAP PIEU HOA

\ S 11.3. DAC DIEM CUA MACH DPIEN TUYEN TiNH O CHE PO
XAC LAP PIEU HOA

2.3. Quan hé dong, dp dang phirc trén cdc phan tv R, L, C, RLC

2.3.3. Phan tr C

i Biéudién | — | v, |
UC ::(: i 1 * . 1 . T U ::Z
Taco UCZE Idtz—CI\/Esm a)t+wi—5 c C
M ' @ v
Do . :Llej[wigj:_leej%
© aC wC
1 :
UC:_JEIZZCIZ JXCI

Z. la tbng tré phire cha dién dung C, X; la dung khang
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g B DAC DIEM CUA MACH BIEN TUYEN TiNH O CHE PO XAC LAP DIEU HOA

\ S 11.3. DAC DIEM CUA MACH DPIEN TUYEN TiNH O CHE PO
XAC LAP PIEU HOA

2.3. Quan hé dong, dp dang phic trén cdc phan t R, L, C, RLC

2.3.4. Phan tir RLC

oodi 1.
R AL 4(C u_R|+La+EI|dt

g I . . . . . .
lu U=RI+jX I-jXcI=[R+j(X - Xc)|I=2Z
i
Z 1a tong tr& ctia mach, X = X =X la dién khang
U Uejl//u ]
2=5 =0 zer
Z Zc I [

JU. I. ||Z||:\/R2+X2;go:artg%




f % B DAC DIEM CUA MACH DIEN TUYEN TiNH & CHE DO XAC LAP DIEU HOA
\ S 2.3. DAC PIEM CUA MACH BIEN TUYEN TiNH O’ CHE B0

XAC LAP DPIEU HOA

2.3. Quan hé dong, dp dang phic trén cdc phan t R, L, C, RLC

2.3.4. Phan tir RLC

T R =||Z||cos ¢ X =|Z|sing
U,
ot Uy =U cosg
% i U, =Using
gt U » Tam giac tong tré
C
» Tam giac dién ap



DAC PIEM CUA MACH DPIEN TUYEN TiNH O CHE PO XAC LAP PIEU HOA

I.4. LUAT KIRCHHOFF DANG PHUC

O ché dd xac lap diéu hoa:

zn: l, =0
k=1
juk =0
k=1
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g % B DAC DIEM CUA MACH BIEN TUYEN TiNH O CHE PO XAC LAP DIEU HOA
(et 11.5. CONG SUAT

1. Céng suat tirc théi: p =ui

Vi du nhanh gém 3 phan t& RLC néi tiép

P=Ps+ P+ P = I\/Esina)t.lR\/Esina)t

+I\/§sina)t.a)LI\/§cosa)t— I\/Esina)t. 1 I\/Ecosa)t

p= Rlz(l—cos2a)’[)+ I2(XL —Xc)sin2a)t

2. Cong suat tac dung DPon vi: Wat

W)
va dan xuat

T

p:l]‘pdt:ljpdul]p dt =RI’
Ty Ty Ty

0

P=RI’=Zl.1.cosp=Ul cos g
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g % B DAC PIEM CUA MACH PIEN TUYEN TiNH & CHE PO XAC LAP PIEU HOA
S 11.5. CONG SUAT

3. Céng suat phan khang
Q=XI>=Zsing.l.l =Ulsingp VAr

4. Coéng suat biéu kién

S =Ul VA
S =/P*+Q’

4. Coéng suat phirc

S=Ul=P+jQ



g % @) MACH CO THONG SO TAP TRUNG
W Chuwong il

CAC PHUONG PHAP PHAN TICH MACH TUYEN
TiNH O CHE PO XAC LAP DIEU HOA

I11.1. Khai niém chung

l11.2. Phuwong phap dong dién nhanh
[11.3. Phwwong phap dong dién vong
11l.4. Phwong phap dién thé dinh

I11.5. Ba phwong phap co ban dang ma tran



Ly
g ¥l CAC PHUONG PHAP PHAN TiCH MACH DIEN TUYEN TiNH O CHE DO XAC LAP DIEU HOA
% K]

\ b lIl.1. KHAI NIEM CHUNG

- Dwa trén hai dinh luat Kirchhoff
- Nguyén tac: dbi bién va bién dbéi so dd mach

- Ba phuwong phap co ban: dong nhanh, dong vong, thé dinh

Giai magh
trong mién
anh phtrc!



f’ % ¥l CAC PHUONG PHAP PHAN TiCH MACH DIEN TUYEN TiNH O CHE DO XAC LAP DIEU HOA
\ b 1.2. PHUONG PHAP DONG DIEN NHANH

1. Nguyén tac:

-Chon an 1a dong dién cac nhanh

- Lap va giai hé phwong trinh dai s6 trong mién
phirc mo ta mach theo 2 dinh luat Kirchhoff

2. Lwuy:

- Vé hé cdm (K2)

- V& ngudn dong (2 cach viét)



g’ ﬁ 1—.‘;_.& CAC PHUONG PHAP PHAN TiCH MACH PIEN TUYEN TiNH & CHE DO XAC LAP PIEU HOA
\ b lIl.2. PHUONG PHAP DONG BIEN NHANH
3.Vidu
@ @
O/ O/
1> | . 11— ,
P 3 Ry I3 C, i [ |1 |'2\V Z, |3 v |'4 |5
L, R, Z, * Zs
* Z
* BLL) g Y%
R, L, E, E.




f‘" % ¥l CAC PHUONG PHAP PHAN TiCH MACH DIEN TUYEN TiNH O CHE DO XAC LAP DIEU HOA
\ b 1.2. PHUONG PHAP DONG DIEN NHANH

| —1,—1,+J=0

L, —1,+1,-J=0

< le.l +22|.2 —Z,, I.4 = El

Z L, +Z 1, +Z1,+Z,1,-Z,1,=0
—Z L +Z,1,+Z.1. =E,
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g % ¥l CAC PHUONG PHAP PHAN TiCH MACH DIEN TUYEN TiNH O CHE DO XAC LAP DIEU HOA
% K]

11.3. PHWONG PHAP DONG DIEN VONG

1. Nguyén tac:

- Chon 4n 14 dong dién khép kin cac vong doc lap cua
mach

- Viét phuong trinh theo luat Kirchhoff 2 cho cac dong
vong

2. Lwuy:
- V& ngudn dong
- V& dong dién nhanh

-Vé hd cam



f %%i CAC PHUONG PHAP PHAN TiCH MACH DPIEN TUYEN TiNH & CHE PO XAC LAP DIEU HOA
\ b lIl.3. PHWONG PHAP DONG DIEN VONG
3. Vidu ]
Ca
 1—>
: . 7 . ]

l |2¢' 3 | B ¢ l, IS

Z, * Zs

7 o7

E, E,

- Xét mach nhw hinh vé trén

- Chiéu vong chon nhw cac mii tén mé ta trong hinh



CAC PHUONG PHAP PHAN TiCH MACH PIEN TUYEN TiNH & CHE DO XAC LAP PIEU HOA

11.3. PHWONG PHAP DONG DIEN VONG

(Zl + Zz) I.vl _(Zz + ZM ) I.vz _ZM I.v3 — El
v —(Z,+Z )1, +(Z,+Z2,+2,+22,) 1, +(Z2,+Z,,) 1, =-IZ,
~Zyl, +(Zy +Z,) 1, +(Z,+Z5)1,, = E;




g‘ % ¥l CAC PHUONG PHAP PHAN TiCH MACH DIEN TUYEN TiNH O CHE DO XAC LAP DIEU HOA
\ sy l1l.4. PHUONG PHAP PIEN THE DiNH

1. Nguyén tac:

+ Chon an la thé cac dinh déc lap. Viét (hé) phwong trinh K1 theo
thé cac dinh da chon

+ Giai (hé) phwong trinh thu dwoc nghiém 1a thé cac dinh doc 1ap

+ Tinh dong dién trong cac nhanh theo luat Om tdng quat
Xét luat Om:

A Z | E B ZI._E.:UAB UAB:¢A_¢B

1 I':E+¢A_¢B :Y(
/

E+¢A_¢B)
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g‘ @'g CAC PHUONG PHAP PHAN TiCH MACH PIEN TUYEN TiNH & CHE DO XAC LAP PIEU HOA
\ b l1l.4. PHUONG PHAP PIEN THE DiNH
2. Lwuy:

+ Khéng tién st dung phwong phap dién thé dinh cho
mach cé hoé cam (khi giai “tay”)

3. Vidu .
Xét mach dién: @ J
C1— ,
| 1 Iz\b Z3 I 3 \b |.4 IS
Z1 Z * Z5
Z, = 0! M7= Uo7
E E,






f QGE CAC PHUONG PHAP PHAN TiCH MACH PIEN TUYEN TiNH & CHE DO XAC LAP PIEU HOA
\ b lll.4. PHUONG PHAP DIEN THE DiNH
3.Vidu
@ J Chon 2 dinh doc lap: @, Py
A O/ B ) ]
- > . ¢C = O - Goc
|1 | v 43 | 3 2 |' |5 . . .
2 4 Z1l +U,. =E,
Z, 7 m Zs _ E "y _
Nz = [z =i ==y (B, -, )
: /
E, E. .4 .
D - Py -
C 2 Z2 2¢A 4 Z4 4§DB



J Phuwong trinh K1 cho 2 dinh A va B:

@
O/
A B ) B . I.—I.—I.+\j_o
l, iy % 15 ¥ | o s T e
2 4 _
, PaY z -1, +1,-J=0
N []% U
Z
. ) . Tl d6 c6 hé phwong trinh thé dinh:
E, E,
C (Y, 4Y, +Y,)pp =Y 005 =Y,E, +J

- 3§bA +(Y3 +Y4 +Y5)¢B :YSES -J



f’ % ¥l CAC PHUONG PHAP PHAN TiCH MACH DIEN TUYEN TiNH O CHE DO XAC LAP DIEU HOA
\ b l1l.4. PHUONG PHAP PIEN THE DiNH

4. Tdéng quat

Mach c6 2 dinh doc lap:

-

\

YAA¢A _YAB¢B = ZYkAEkA + Z ‘le
k |

_YAB(bA +YBB¢B = ZYnB EnB + Z ‘ij

Mach c6 3 dinh doc lap:

-

.

YAA¢A _YAB¢B _YAC¢C = ZYkAEkA + Z ‘le
k |
_YAB(bA +YBB¢B _YCB¢C = ZYmB EmB + Z ‘jnB

_YAc(bA _YCB(bB +chgbc = Zth Ehc: + Z ‘ng
h g



g‘ % E CAC PHUONG PHAP PHAN TiCH MACH PIEN TUYEN TiNH & CHE DO XAC LAP PIEU HOA
\ b ll.5. BA PHWONG PHAP CO BAN DANG MA TRAN

Xeét mach dién nhw hinh vé:

A @J . NJA[B|C|||V1|v2|v3
|' &I_'Zrd, I' 1{1|0[-1||1[1|0]0
3
! B S Y 5 ol1lol1ll21111]0
Z1 * Z5
&Za/'\ﬁ 311111loll3]0l1]0
Z
[]*ZM[]“ : 41011111l 4]0]1]1
E1 Es
51ol1/-11l5(00] 1

C

+ Bang s6 nhanh — dinh va ma tran nhanh — dinh A

+ Bang sO nhanh — vong va ma tran nhanh — vong C > |C



g‘ % %i CAC PHUONG PHAP PHAN TiCH MACH PIEN TUYEN TiNH & CHE DO XAC LAP PIEU HOA
\ b ll.5. BA PHWONG PHAP CO BAN DANG MA TRAN

1. V&i ma trdn nhanh dinh A

+ Vector dong dién nhanh | | U, !
Ll . (U, | .
. . _ _ 2
+ Vector dign ap nhanh U _ I, = U, = E,=
+ Vector strc dién dong nhanh E_ | U, E.
+ Vector thé dinh ( : ,
Pu Jui Dy,
+ Vector ngudn dong dinh J | J, =] @y =| ..
. ‘]dd ¢dd
U, =Ag, (1)
n Ps (1) — Luat Ohm cho cac nhanh

Al + ‘jd = 0(2) (2) — Luat Kirchhoff 1 >|



g' % ".5_.& CAC PHUONG PHAP PHAN TiCH MACH PIEN TUYEN TiNH & CHE DO XAC LAP PIEU HOA
\ b ll.5. BA PHWONG PHAP CO BAN DANG MA TRAN

1. V&i ma trdn nhanh dinh A

Xét vi du minh hoa cho & dau bai, ta co:

1 0 E, I.l U,

-1 0 0 ) ; [%] [J j U,
A=l-1 1| E,=|0 L=l o= Jg = U,=|U,
0 —1 0 |'4 2 —J U4

0 1 E, I U,

i, U,

o [~ —i,+3) (0 R R s
ATIn+JdO<:>[,1 27 j( j —Agy =U, | 0, —@5 |=| U,
L—0,+1,-Jd) (0 /s U,

_¢B U

(9}
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g‘ ¥l CAC PHUONG PHAP PHAN TiCH MACH DIEN TUYEN TiNH O CHE DO XAC LAP DIEU HOA
% 3

\ b ll.5. BA PHWONG PHAP CO BAN DANG MA TRAN

2. V&i ma tran nhanh vong C

Cung v&i cac vector da lap véi ma trdn nhanh dinh A, ta 1ap thém:

- Nhanh c6 nguon dong khép qua, cling chiéu dong dién
+ Vector J, trong nhanh, ghi J; ngwoc chiéu dong ghi - J

- Nhanh khéng cé nguén dong khép qua ghi 0

- Dang ma tran cét

+ Vector |V - Da~ng rr‘la tran cot
- MGi phan t&r Ia mét dong vong déc 1ap da chon
+ Ta co: |.n — CIV + ‘jn (3) (3) — chuyén d6i dong nhdanh dong vong

C,U,=0(4) (4) - phwwong trinh Kirchhoff 2



g" ﬁ 1;7_.& CAC PHUONG PHAP PHAN TiCH MACH PIEN TUYEN TiNH & CHE DO XAC LAP PIEU HOA
\ b ll.5. BA PHWONG PHAP CO BAN DANG MA TRAN

2. V&i ma tran nhanh vong C

Vi dy, trong mach dién da xét & dau bai

(0)
1 0 0 .
(1)
1 -1 0 | I.VI 0
C=10 1 0 Iv: Iv2 an J
0 1 -1 '
I 0
0 0 -1 \ V3
)



CAC PHUONG PHAP PHAN TiCH MACH DIEN TUYEN TiNH O CHE PO XAC LAP DIEU HOA

l1.5. BA PHUONG PHAP CO BAN DANG MA TRAN

3. Ma tran téng tré nhanh Z

+ Nguyén tac lap: Z,, — tong tré trén cac nhanh

+ Vi du:

Z; — tong tré hé cam gilra hai nhanh i va |

Chiéu dong nhdnh vao cdc
phan t&r hé cam ngwoc nhau so
voi cac cuwc cung tinh thi z;
mang dau am!

+ Ta co:

U,=2Zl,-E,(5)

n

(5) — luat Om cho nhanh cé nguén



g‘ % %i CAC PHUONG PHAP PHAN TiCH MACH PIEN TUYEN TiNH & CHE DO XAC LAP PIEU HOA
\ b ll.5. BA PHWONG PHAP CO BAN DANG MA TRAN

4. Hé phwong trinh dong nhanh dang ma tran

+ Phwong trinh K1: két qua (2)
+ Phuong trinh K2: thay (5) vao (4)taco C, | ZI -E, |=0 < C,ZI, =C,E,

+ Va ta co hé phwong trinh dong nhanh:

(Al +J,=0
C,ZI,=C,E, |®




g" % ".5_.5 CAC PHUONG PHAP PHAN TiCH MACH PIEN TUYEN TiNH & CHE DO XAC LAP PIEU HOA
\ b ll.5. BA PHWONG PHAP CO BAN DANG MA TRAN

5. Hé phwong trinh dong vong dang ma tran

Thay (3) vao (6)taco:  C.Z (C[V +J, ) =C.E,

Do ciling chinh la hé phwong trinh dong vong dang ma tran

C,ZCl,=C.E. —C.ZJ,



g" % ".5_.5 CAC PHUONG PHAP PHAN TiCH MACH PIEN TUYEN TiNH & CHE DO XAC LAP PIEU HOA
\ b ll.5. BA PHWONG PHAP CO BAN DANG MA TRAN

6. Hé phwong trinh thé dinh dang ma tran

Tr (5): Un:z|'n_En:>z—1Un:I'n—Z‘lEn:>I'n:Z‘l(U'n+En)
Thayvao (2)tacé: AZ'U +AZ'E +J,=0 (%)
Theo (1) U, =—Agp,

Thay (1) vao (*) ta c6 phwong trinh thé dinh:

AZ'Ap, =AZ'E +J,



+ St dung Matlab gidi mach dién (chuan bj I[am thi nghiém)

+ Cach viét dang ma tran cho phép gidi mach c6 hd cam dé
dang theo ca 3 phwong phap



g % @) MACH CO THONG SO TAP TRUNG
W Chwong IV

QUAN HE TUYEN TiNH
VA CAC HAM TUYEN DAT CUA MACH DIEN TUYEN TiNH

IV.1. Khai niém

IV.2. Phwong phap xac dinh hé sb truyén dat trong QHTT
IV.3. M&t sd ham truyén dat thwong gap

IV.4. Truyén dat twong hd va truyén dat khéng twong hd

IV.5. Bién d6i twong dwong so d6 mach dién



[ 4 . , . , . N . R . ,
g‘ ’ni:-__ QUAN HE TUYEN TINH VA CAC HAM TRUYEN DAT CUA MACH DIEN TUYEN TINH
% 3
sy IV.1. KHAI NIEM

Quan hé tuyén tinh

- Trong mach tuyen tinh, cac dai luong dong, ap néu coi mét nhom la
kich thich, mt nhdm la dap tng thi chung quan hé tuyén tinh voi
nhau.

vidu: T (Ey)=Y,E +1,
I l . . S
U- U U1:Zn|1+212|2+u10
1l l ? Uz = ZZII-I + Zzz I.z +U20

o — = —0

- Hé sb trong quan hé tuyén tinh: hé sbé truyén dat hay ham truyén dat

- Hé s6 truyén dat phu thudc két cau mach, tan sé ngudn. Chang c6
thlr nguyén Ohm, Siemen hoac khéng thtr nguyén



QUAN HE TUYEN TiNH VA CAC HAM TRUYEN DAT CUA MACH DIEN TUYEN TiNH

IV.2. PHUONG PHAP XAC DINH HE SO TRUYEN PAT
TRONG QHTT

1. Xac dinh ham truyén dat trong quan hé tuyén tinh (QHTT)

Nguyén tac: dwa vao 2 dinh luat K1, K2

Phwong phap:

+ Phuong phép thir nhat: Viet phwong trinh phirc cho
mach roi giai tim cac hé so0 QHTT (cac ham truyén dat —
HTD)

+ Phuong phép thir hai: Xét cac che do déc biét trong
mach dé tim HTD (thwong la cac ché dd cho phép xét
QHTT dwon gian hon)



QUAN HE TUYEN TiNH VA CAC HAM TRUYEN DAT CUA MACH DIEN TUYEN TiNH

IV.2. PHUONG PHAP XAC DINH HE SO TRUYEN PAT
TRONG QHTT

2. Vi du xac dinh ham truyén dat trong quan hé tuyén tinh (QHTT)

1 ; A
. Tim quan hé: |1(EI,E2),|3(EI)
Z Z ¥ X ] . . . .
1U 2 |3 Dang tong quat: |1 = YHE1 -I—le E2 + |10
. , Z,
E1<T> E, ! Céch 1: Giai truc tiép mach dé xac dinh cdc hé sé

+ Viét phwong trinh thé dinh:

¢A:Y1E1+Y2E2 Y (E — ¢ ):YI(Y2+Y3) E _ Y,Y, E
A A A 5 AR A A A
Y (Y, +Y :
Do d6: _ (YY) AL 1, =0

TN Y, Y, T Y Y, 1Y,



QUAN HE TUYEN TiNH VA CAC HAM TRUYEN DAT CUA MACH DIEN TUYEN TiNH

IV.2. PHUONG PHAP XAC DINH HE SO TRUYEN PAT
TRONG QHTT

2. Vi du xac dinh ham truyén dat trong quan hé tuyén tinh (QHTT)

|'1 A Céch 2: Xét cac ché do dic biét
Z, H 7 |‘ + Cho triét tiéu 2 nguén ap, t&r mach suy ra:
2 3
() ¢ Z, 1, =0
El<|> = +Cho: E =0,E, #0
. . |
Khi 6, tir phurong trinh, ta cé: 1, =Y,E, =Y, = E_l
: Y,E, : ? YY :
Tw mach: P = Va: |, =—¢,Y, =— 1 2 E
Y, +Y, +Y, Y, +Y,+Y,
Do do: Y, = —Y\Y,

Y, +Y, +Y,



é;__;r ﬁ *-'.;._: QUAN HE TUYEN TiNH VA CAC HAM TRUYEN DAT CUA MACH DIEN TUYEN TiNH
\ S IV.2. PHWONG PHAP XAC PINH HE SO TRUYEN DAT

TRONG QHTT

2. Vi du xac dinh ham truyén dat trong quan hé tuyén tinh (QHTT)

Cdch 2: Xét cdc ché dé dic biét

!1 A
+Cho: E #0,E, =0
z|| z | 1 o | :
Tl phwong trinh: |, =Y, ,E, =Y, ==
e® e® - .
1<|> 2 T mach:
. YE : . Y (Y, +Y;) .
CDA:Y — allel(El_(DA): 1( : 3)El
LY, +Y, Y, +Y, +Y,
[ Y (Y, +Y
Do do: (Y, === (Y2 4)
El Y1+Y2+Y3

Nguyén ly xép chdng & mach dién tuyén tinh



gr % *-'% QUAN HE TUYEN TiNH VA CAC HAM TRUYEN DAT CUA MACH DIEN TUYEN TiNH
\ S IV.3. MOT SO HAM TRUYEN DAT THWONG GAP
1. Téng dan vao ctia mdt nhanh

ol, Y, (Y,+Y;)

|.1 A

A 4

OB Y Y, 1Y,

Y., goi la téng dan vao cta nhanh 1

|'
e <P Z, Téng quat:
1

Véi diéu kién cdc nguon khac cuia mach triét tiéu




Y Y, Y

| A 7 —yl-
— V(YL +Y)
Z 7 ﬁ
1U : l Tbng quat:
. Z
El<}> 3 . .
z 2% _Ee _oken
o




;_f % @\ QUANHE TUYEN TiNH VA CAC HAM TRUYEN DAT CUA MACH DIEN TUYEN TiNH
\ Sl IV.3. MOT SO HAM TRUYEN DAT THUONG GAP

3. Tong dan twong ho

. I,
LA Y TE R 0.4 <0
Z, H sz | Y nghia: kha ndng gay dong trén nhanh 3 cla
nguon trén nhanh 1
EU % i |
1 Tong quéat: /Y, :E— E 0. —0
k # > M %




N6ichung: 2, ;z&Y,k_1

Z
2 , U |
Téng quat: Z'k_J_ (J —E —O,I,m;tk)

Z, bang ap truyén dén cap ctra | béi nguén dong J,=1A tai ctra k



; % *-'% QUAN HE TUYEN TiNH VA CAC HAM TRUYEN DAT CUA MACH DIEN TUYEN TiNH
(s IV.4. TRUYEN DAT TUONG HO VA TRUYEN DAT

KHONG TUONG HO

Gia thiét phan mach gitra hai nhanh 1 va 2

. khéng chira ngudn, ta co:
E, ! |'2 . . . .
— L,=Y,E, va | =Y,E
Néu E,=E,va I, =1, thi Y, =Y,
i} CDE Khi d6, néi mach truyén dat twong hé, nguoc
I 2 lai c6 mach truyén dat khéng twong ho

Y nghia: Néu thuan tién, c6 thé dao ngubn tur nhénh nay sang nhénh khéc
dé tinh dong khi gitra 2 nhanh co6 quan hé truyén dat twong ho.



QUAN HE TUYEN TiNH VA CAC HAM TRUYEN DAT CUA MACH DIEN TUYEN TiNH

IV.4. TRUYEN DAT TUONG HO VA TRUYEN PAT
KHONG TUONG HO

Mach chira cac phan t* R, L, C, M tuyén tinh va cac nguon
doc l1ap thi cé tinh truyén dat twong ho.



; % .,.% QUAN HE TUYEN TiNH VA CAC HAM TRUYEN DAT CUA MACH DIEN TUYEN TiNH
(s IV.5. BIEN BOI TWONG DUONG SO DO MACH DIEN

1. Muc dich: giup viéc tinh toan phan tich mach dién don gian hon

2. Nguyén tac: dong dién va dién ap trén clra cia phan mach truwédc
va sau bién doi phai gilr nguyén gia tri



g‘# ﬁ ‘-’% QUAN HE TUYEN TiNH VA CAC HAM TRUYEN DAT CUA MACH DIEN TUYEN TiNH
(s IV.5. BIEN BOI TWONG DUONG SO DO MACH DIEN

3. Mot s6 phép bién doi co ban

3.1. Bién déi nhanh céc phan tir méc ndi tiép

| Z,  Z, Z, |

UT " U=(Z,+Z,+..+Z))]
| Z L 7-%7 i ~E
————— | =2 kZ‘ k —-)




é;__;r ﬁ *-'.;._: QUAN HE TUYEN TiNH VA CAC HAM TRUYEN DAT CUA MACH DIEN TUYEN TiNH
(s IV.5. BIEN BOI TWONG DUONG SO DO MACH DIEN

3. Mot s6 phép bién doi co ban

3.2. Bién déi cac nhanh khéng nguén méc song song

u U U
T | R R
I
] 1 1 1 1 L
' =—+—+-+—Y=>Y
Ul ZH |.=;J— L L 7, ch> ; ‘

Twong tw cho cac ngudn dong cung dau vao hai dinh xac dinh nao do:

i=3,
k=1




g‘# ﬁ ‘-’% QUAN HE TUYEN TiNH VA CAC HAM TRUYEN DAT CUA MACH DIEN TUYEN TiNH
(s IV.5. BIEN BOI TWONG DUONG SO DO MACH DIEN

3. Mot s6 phép bién doi co ban

Vi du:
Cho mach dién nhw hinh vé&, tinh dong dién trong cac nhanh cua mach?
Zl I « K R A N 7
 — |. |. Bién doi so d6 mach dién, ta co:
VRN LY, CR R D R 2
2 3 L, L, 7, L,+71,
I—lzl ‘Il I . U I _ Z3 I.l
. ' Z2.+Z, 72,42,
U [I}ZB .
Zz |1

|'3=Z—
2+ZS



; % .,.% QUAN HE TUYEN TiNH VA CAC HAM TRUYEN DAT CUA MACH DIEN TUYEN TiNH
(s IV.5. BIEN BOI TWONG DUONG SO DO MACH DIEN

3. Mot s6 phép bién doi co ban

3.3. Bién déi sao — tam giac

A->Y:

_ 2,2, 7, Z,,.Z,, 7 - 2,7,
le + Z13 + Z23 Zl2 + Zl3 + Z23 le + le + Zz3

Y 5> A:

L7
12 L, Z,=2+Z, +—2122 Z,=2+Z,+——

3 2

Z,, :Zz+Z3+%

1



A P N AR A 2 i = EN Ti
E:F ".i;__ QUAN HE TUYEN TINH VA CAC HAM TRUYEN DAT CUA MACH DIEN TUYEN TINH
> ﬁi i L7

IV.5. BIEN DOl TWONG BDUONG SO PO MACH DIEN

3. Mot s6 phép bién doi co ban

Vi du:

Chuyén Z,, Z,, Z; n6i tam giac thanh noi
sao, mach sé dé phan tich hon.

_ Z,Z, 7 - Z,Z,
A B
L, +L,+7Z, L, +L,+7Z,
ZC — Z Z4Z6
s+ L, + L,

Mach sé co dang:



é;__;r ﬁ *-'.;._: QUAN HE TUYEN TiNH VA CAC HAM TRUYEN DAT CUA MACH DIEN TUYEN TiNH
(s IV.5. BIEN BOI TWONG DUONG SO DO MACH DIEN

3. Mot s6 phép bién doi co ban

Vi du:
7 v Trong mach méi tim cac dong: Iok,k=1,3,5
A A l® C ) ..
] I T d6 tim nbt cac dong: 1,1, 1,
Z, Zg 5 ' ] ] . .
B ; Ug=U,+U=2Z,1 +Z;1,
E® 23 DE, |, = Use L,=1—1, [ =1 -1
2 = 7 4 — 137 1y 6 — "2 1
2




g‘# % ‘-’% QUAN HE TUYEN TiNH VA CAC HAM TRUYEN DAT CUA MACH DIEN TUYEN TiNH
(s IV.5. BIEN BOI TWONG DUONG SO DO MACH DIEN

3. Mot s6 phép bién doi co ban

3.4. Bién dbi twong duong céac nhénh song song chira nguén

Ta ¢, trong so dd trwdc bién doi:

: z, 1h , I°:I'1+I+J<:>I—E ~U U
U il (], @3
2 2
. ®g JEVERRE 5+J
Zl Zl

A X 2 . U E

Trong so d6 sau bién d6i: | =——+—

. 7

Ta co: 1:1+1 E= Z[E Jj YE+J
L Z Z, | Y, +Y,

1



g % @) MACH CO THONG SO TAP TRUNG
W Chwong V.

MANG MOT CU’A VA MANG HAI CUA TUYEN TiNH

V.1. Khai niém vé mang mét ctra Kirchhoff

V.2. Phwong trinh dac trwng cua mang mét clra

V.3. Dinh ly Thevenin va Norton

V.4. Diéu kién dwa céng suat cuc dai ra khdi mang 1 ctra
V.5. Khai niém vé mang hai ctra Kirchhoff

V.6. Cac dang phwong trinh mang hai ctra

V.7. Ghép ndi cac mang hai ctra

V.8. Mang hai ctra hinh T va IT

V.9. Cac ham truyén dat ap va ham truyén dat dong

V.10. Phan tich mach c6 chira phan t& phirc hop



& . . > P
g" %i MANG MOT CUA VA MANG HAI CUA TUYEN TINH

V.1. KHAI NIEM VE MANG MOT CUA KIRCHHOFF

1. Dinh nghia
+ Mang mét ctra la mot phan cia mach dién tan cung bang mét cira

+ Bién trang thai ciia mang mot clra: cap bién dong va ap trén clra

2. Phan loai

- Mang mét ctra khéng nguon

- Mang mét ctra c6 ngudn



MANG MOT CUPA VA MANG HAI CUPA TUYEN TiNH

+ Ho mach cwra, tim U,

+ Ngan mach ctra, tim Z

+ Mang 1 ctra khéng nguodn: thay twong
dwong bang mét tong tré duy nhat. (Xem
lai phép bién déi twong dwong mach dién)

+ Mang mét ctra c6 ngudn: thay twong
dwong theo dinh ly Thevenin hoac Norton

Z va U, xac dinh tr 2 ché do sau:

V.2. PHUWONG TRINH BAC TRUNG CUA MANG MOT CUA

| + Phwong trinh d3c trung: U = Z| "‘Uo

U, =

7 -

U

h
Yo
|

0

U

o,




MANG MOT CUPA VA MANG HAI CUPA TUYEN TiNH

V.3. DINH LY THEVENIN VA PINH LY NORTON

1. Dinh ly Thevenin

Cé6 thé thay twong dwong mang moét clra phirc

tap, c6 nguon bang so do “may phat dién” don | 7
gian cd tong trd trong bang tong tré vao cua U

mang 1 ctra khi triét tiéu cac ngudn va sirc dién :
dong bang dién ap trén clra cia mang khi hé& v U,
mach ngoai.

2. Dinh ly Norton

Cé thé thay twong dwong mang mét clra co >
ngudn bang so d& may phat dién ghép bédi mot

nguon dong (bang dong ngadn mach mang mot U YD @j
ctra) nOi song song v&i tong dan bang tong dan
vao clia mang khi triét tiéu cac nguon.




MANG MOT CUPA VA MANG HAI CUPA TUYEN TiNH

V.3. DINH LY THEVENIN VA PINH LY NORTON

. U U :
| == _-=29(1 |

Pé y: T (1) va (2), ta co thé U
thay tinh twong duwong cda hai v 0
dinh ly va cach chuyén dbi

théng sb6 gita hai so do

Thevenin va Norton!




é?? ’% MANG MOT CUA VA MANG HAI CUA TUYEN TINH
(s V.4. PIEU KIEN BUA CONG SUAT CUC PAI RA KHOI MANG
MOT CUA

Nguyén tac: dung dinh ly Thevenin chuyén mang mét cira vé so' do
may phat twong dwong don gian ndi véi tai.

Céng suat:

° . 2
Z, | P—rlz—r[ j = L :
T 7))~ i )
E Plon nhétkhi: X o = —X,
Va: d " =0

2
dr, _(rng +rt) |

Tim dwoc diéu kién dé céng suét phat 1&n tai Ién nhat nhw sau:

7. =7

t ng




EICD ® E. = E.

Can tinh dong trong nhanh 5 clia mach dién. Ap dung dinh ly Thevenin
dwa mach vé dang hinh vé phia bén phai.

Zy =25 Z;nt(Z,55Z,)] E, =U,. ‘I' 0
=

Etd co thé tinh nhw sau:
E - . - U,

Z.. =27.55(Z.ntZ Uye=——Z,. U, =E,
AC T 42 ( 3 4) Z 47, t L, +7Z,



g‘;’ % ’% MANG MOT CUPA VA MANG HAI CU’PA TUYEN TiNH
\ S V.5. KHAI NIEM VE MANG HAI C(PA KIRCHHOFF

1. Dinh nghia

- La mét phan cta mach dién tan cung bang hai cra Kirchhoff
_Biéntréencra: U .| U.. |

12 "1 2% °2
| |
> —=
u, U,
e —

2. Phan loai

- Mang hai ctra c6 nguébn va mang hai clra khdng nguoén

- Mang hai clra tuyén tinh va phi tuyén



L —e Trén co s& quan hé tuyén tinh, co thé ké ra
Uli iUZ 6 dang phwong trinh co ban
- Y
1.B6sO A _ .
: : L Khongnguon: U, =1, . =0
U=AU,+A,l,+U, 10 1
|.1 = A21U2 + 'A‘22 |.2 4 |.10 Dang ma tran:

U] _[A AU U
Mang 2 ctra tuyén tinh, twong | A, A |
ho thi det A=1 1 2

1 |2 10

Xac dinh bd sb dac trwng A qua cac ché dd: ngan mach ctra 1, hd mach
ctra 2



{U.z = BIIUI + Blzl.l +U20
|2 = BZIUI + Bzzll + I20

Dang ma tran:

Uz :[Bn Bl2:| U.1 n Uzo
|.2 BZI B22 |.1 I.zo

:
ol —=
U, U,

Xac dinh bd sb B theo hai ché do: ngan mach ctra 1 va hd mach ctra 1



3.B6so6Z

i
{UIZZIIII+ZI2I2+U10 Ul le
Uz = Zz1|1 +Zzzlz +U20

Dang ma tran: Mang khéng ngudn:

Q1 :|:le le:| I:l n L?10 U.10:U20:O
Uz Z21 Z22 Iz Uzo

Mang hai clra tuyén tinh, twong hé thi: le = —Z21

Xac dinh bd sb Z qua viéc xét hai ché do: h& mach ctra 1 va hd mach clra 2



L 5% =Y, U +Y, U, +1,
UIL _{Uz I.z :Y21U1 +Y22U2 + I.zo

Dang ma tran:

I.l _ Yll Y12 Ul 4 I.IO
. vl

Iz Y 22 Uz Izo

21

Xac dinh bd sd Y qua viéc xét hai ché dd: ngan mach ctva 1 va ngan
mach ctra 2



I_)_ _)_I : Lj1:H11|.1"'H12U2'|'U10
U U : : . .
— . l,=H, I, +H,U,+1,

Dang ma tran:
U1 :{Hu H1z} |1 n UIO
H21 H22 U2 |20

|2

Xac dinh bd s6 H qua hai ché do: h& mach ctya 1 va ngan mach ctra 2



U-ll le I..1 — GIIU.I.+Glz |.2.+ I.IO.
M — Uzszlul'I'Gzzlz'l'Uzo
Dang ma tran
Uz G21 G22 |2 Uzo

Xac dinh bd s6 G qua hai ché dd: ngan mach ctra 1 va h® mach clra 2



;_,é‘;" % ‘-'% MANG MOT CUPA VA MANG HAI CU’PA TUYEN TiNH
\ S V.6. CAC DANG PHU'ONG TRINH MANG HAI CUA

7. Nhan xét

- M&i mang 2 clra c6 mot bd sd ac dinh, phu thudc vao két cau va théng sb
ctia mach.

- Mang 2 clra cé nguon, khéng twong hd cé 6 hé s6 doc 1ap
- Mang 2 ctra khéng nguon, khdéng twong hd co 4 hé s6 doc 1ap

- Mang 2 ctra khéng nguoén, twong hé co 3 hé s6 doc lap (Z,, = Z,,, detA =
1)

- Mang 2 ctra doi xirng c6 2 hé sb doc lap



Xac dinh bd s6 Z clia mang 2 ctra

I'1 Z, |'2 hinh bén?
F»—ﬂ—@«—o
UOIJ D Z, E JU'z Phwong trinh tong quat:
. . {ulzznll+zu|2+u10
LJ2 = Z21|1 +222|2 —|—U20

Xac dinh qua 3 ché dé:

+ H& mach 2 clra |1



+ H& mach ctra 1: Io1 =0

| Z |
- T phwong trinh, ta co:
o z, =0
U
o U,=2,1,+E v _U,-E
- Tt mach, tim U, |, = |
. U,-E . . Z,(Y,-E)
|, = U =21,=
L +Z, L +Z,
U U,-E
Do do: Zu:l.—l:Zl,Zn: 2|. =7 +2Z,
2 2




+ H& mach clra 2: I'2 =0

- T phwong trinh, ta co:

{Ul 2211[1 Ny

U,=2,I +E
i |
29|1 U ) 1
U =21l +E,I, =—L
2 1°1 1 Z1
U,-E ZI,+E-E
| | -

- T mach, tim U

Zl

1 1



g‘;’ % ’% MANG MOT CUPA VA MANG HAI CU’PA TUYEN TiNH
\ S V.6. CAC DANG PHU'ONG TRINH MANG HAI CUA

8. Vi du

Bd s6 Z clia mang 2 ctva hinh bén
tim dwoc nhu sau:

u | [z, z I, | [0
= |
J,| |Z, Z,+Z,

Lwuy:
T dang phwong trinh nay co6 thé suy ra dang
phwong trinh khac cia mang 2 ctra



MANG MOT CUPA VA MANG HAI CUPA TUYEN TiNH

V.7. GHEP NOI CAC MANG HAI CUA

—>— ———O——— —>—e
UIL Al . Az _l.uz
| |
.0—)— —>—0 .
Uy A| U,




MANG MOT CUPA VA MANG HAI CUPA TUYEN TiNH

V.7. GHEP NOI CAC MANG HAI CUA

2. NGi noi tiep
| |
e ——
l Zl l l, l
*—>— ——
U, ' . U U1l / luz
l, l, 2 y | !
*—>—
v l 22 l v




® —>— >—9 Py
lUI Y1 Uzl | |
o ® ® ° | ‘_)1_ _)3.
| | Ull Y luz
Lol _)3. L — —e
u, | Yo U,




;_,é‘;" % ‘-'% MANG MOT CUPA VA MANG HAI CU’PA TUYEN TiNH
\ S V.8. MANG HAI CUPA HINH T VA
l, Ly, Ly, 1, Tinh bd sb6 A cia mang 2 ctra hinh T.
Phwong trinh bd s6 A:
Y, Zn U, U1:A|1U2+A12|2

¢ ° I.1 = A21U2 +A, I.z

H& mach cira 2:

Tt mach, tacéd: |, = L U,=1Z =—1"
Zd1+zn Zd1+Zn
U Z T
AgeeItgE Mgty



;_,é‘;" % ‘-'% MANG MOT CUPA VA MANG HAI CU’PA TUYEN TiNH
\ S V.8. MANG HAI CUPA HINH T VA
- Z ' ,
,_|)1_|:d1 élz_)l_% Ngan mach clra 2:
T mach, ta co:
U, Zn U,
[ ® | . U1 . (Zn+zd2)U1
| = —
. Z, + 2Ly, Lyly+Lgly+ L4 Ly,
I' — ZnUI Zn + Zd2
2
Zdlzn + Zdzz + Zdlzdz
, U Z,Z
Do dé: A, :I_ 2 42y, +—0d2

n

| Z
=1l=14+_92
Ay 3 >

n



7 v .
._|)1_|:d1 :dlz—)l-% ( Z Zdlzdz )

1+=4 z, +Z,+—4—4
) . A— n n
Ul Zn U2 L 1+@
® ® \ Zn Zn )

Co6 thé thay mang hai clra Kirchhoff bat ki ciing bd s6 A clia né bang 1
mang hinh T twong dwong, voi cac thong s6 nhw sau:

1 ]
L,=—— Ly =—(A -1 Ly, =
A, A, A

1

E(Azz _1)



g__;r m w% MANG MOT CUPA VA MANG HAI CUPA TUYEN TiNH
\ S V.8. MANG HAI CUPA HINH T VA
Mang hinh N
Zd
L
Ul an Zn2 U2
@ L

Co thé thay twong dwong mang 2 clra Kirchoff khdng nguon bat ki
v&i b sO A cua né bang mang hinh . Trong doé:

Zd — ,A\12 Z — AI2 Z — A12
nl n2
Azz -1 An -1




g‘? ﬁ ‘-’% MANG MOT CUPA VA MANG HAI CU’PA TUYEN TiNH
\ S V.9. CAC HAM TRUYEN DAT AP VA HAM TRUYEN

DAT DONG

Khi quan tdm dén viéc truyén tin hiéu di 1& mot trong hai trang thai
d(‘)ng‘hay ap trén ctra vé‘qué trinh truyér] chung di qua mang, khi doé
chi can xét cac ham truyén dat (khong can xét ca hé 2 phwong trinh
v0i 4 théng sO dac trwng cia mang)

o U,

+ Ham truyén dat ap: K, =—=

1

I'

+ Ham truyén datdong: K, = |—2
1

+ Quan hé cong sudt: K_=-—-=%

==
S



& . . > P
g" %i MANG MOT CUA VA MANG HAI CUA TUYEN TINH

V.9. CAC HAM TRUYEN DAT AP VA HAM TRUYEN
DAT DONG

+ Khi tai bién thién thi cac ham truyén dat phu thudc vao ca théng sb
cla mang va tai

RSN S
| Il A21U2+A22|2 AZIZZ+%2
QP R S ——
; Ul A|1|2ZZ+A12|2 A&122+/A\12
- 0 i
K.===="22=K K
Sl Ulll



g-‘;" % ’% MANG MOT CUPA VA MANG HAI CU’PA TUYEN TiNH
\ S V.9. CAC HAM TRUYEN DAT AP VA HAM TRUYEN

DAT DONG

Khi quan tam t&i viéc trao dbi nang lwgng tin hiéu v&i mach ngoai,
khéng xét sw truyén dat gilra hai ctra, ta con dung khai niém tong tro
vao cua mang.

Z :U:IZAHZZ—FA12 U.lzvl / lU
" |1 A21zz+A22 1; ’ ’

+ Tong tré vao ngan mach va hé mach

+ Hoa hop nguén va tai bang mang hai ctra



g‘? ﬁ ’% MANG MOT CUPA VA MANG HAI CU’PA TUYEN TiNH
\ S V.9. PHAN TiCH MACH CHUA PHAN TU PHU'C HOP

V&i mang mot cura:

St dung dinh ly Thevenin va Norton

Vé&i mang hai cura:

St dung b6 sé Y, Z va dya vao hé phuwong trinh dac trung cla
mang dé giai (thay thé bang ngudn dong va ngudn ap phu thuéc)

+ Dung phwong phap thé dinh cho ngudn dong

+ DUng phwong phap dong vong cho ngudn ap



;_,é‘;" % ‘-'% MANG MOT CUPA VA MANG HAI CU’PA TUYEN TiNH
\ S V.9. PHAN TiCH MACH CHUA PHAN TU PHU'C HOP

Khuyéch dai thuat toan:

- Dién tré vao
+
- Dién tré ra

- Hé sb khuyéch dai trong

So db thay thé tuong duong:

>¢ B E ulo"—¢)

L

1
| |

||}—| A




MANG MOT CUPA VA MANG HAI CUPA TUYEN TiNH

V.9. PHAN TiCH MACH CHU’'A PHAN TU PHU’'C HOP

So db thay thé cta khuyéch dai méc vi sai:

RU @ (o -¢)
|

Bls =l LR




g % @) MACH CO THONG SO TAP TRUNG
W Chuwong VI

MACH DIEN TUYEN TiNH VO KiCH THICH CHU KY
KHONG PIEU HOA

VI.1. Nguyén téc chung

VI.2. Gidi mach dién co6 kich thich mét chiéu
VI.3. Tri hiéu dung va céng suat ca ham chu ky
V1.4. Vi du ap dung

VI.5. Phd tan ctia ham chu ky khong diéu hoa



f A, _ , , , , . . . .
g % % MACH PIEN TUYEN TiNH VOI KiCH THICH CHU KY KHONG DIEU HOA
\ Sl VI.1. NGUYEN TAC CHUNG

- Thwe té can tinh mach dién co kich thich chu ky khéng sin (hé
thong dién cé cau chinh lwu ¢c& Ion, hd quang dién, bién tan,...)

- Phweong phap giai:

+ Phan tich nguon chu ky thanh tong céc thanh phan
diéu hoa (khac tan so6)

e ()= e (t)= Z\/EEk sin (ket +y, )

+ Cho trng thanh phan kich thich tac déng, tinh dap rng
ctia mach

+ Tong hop két qua i(t):Zik(t) u(t):Zuk(t)



fa o, ., i . . . .
I‘_;_-:T"r % MACH DBIEN TUYEN TINH VO'l KICH THICH CHU KY KHONG BIEU HOA

\ S VL.1. NGUYEN TAC CHUNG

- Nguén chu ky dwoc chuyén sang thanh téng cdc tin hiéu diéu
hoa dwa vao chudi Fourier

fo (t)=f,+ i FimCos (kaot+y, )
k=1

keZ”

@ - Tan sb so ban cda cac thanh phan diéu hoa



g‘? % @l  MACH DIEN TUYEN TINH VO KICH THICH CHU KY KHONG DIEU HOA
\ S V1.2. GIAI MACH DIEN CO KiCH THICH MOT CHIEU

1. Pac diém ctia mach mét chiéu

+ Ngudn mét chiéu: gia tri khong dbi theo thoi gian

+ O ché do xac lap:

di_pdu_
dt dt
Do do: |0 R

+|:|_ U():RIO



gf-‘ % @l  MACH DIEN TUYEN TINH VO KICH THICH CHU KY KHONG DIEU HOA
\ S V1.2. GIAI MACH DIEN CO KiCH THICH MOT CHIEU

2. Cach giai mach dién mét chiéu & ché dé xac lap

+ B6 qua nhanh chtra tu khi giai mach
+ Bo qua cudn cam trong nhanh chira cudén cam
+ Mach “chi con” cac phan t dién trd

+ Hé phwong trinh lap theo phwong phap dong nhanh,
dong vong, thé dinh DANG DAl SO

+ Cac phép bién ddi mach van dang cho mach mét chiéu



;‘ % @l  MACH DIEN TUYEN TINH VO KICH THICH CHU KY KHONG DIEU HOA
\ Sl VI1.3. TRI HIEU DUNG VA CONG SUAT CUA HAM CHU KY
1. Tri hiéu dung

Vé&i dong dién: i(’[):Z:ik (t):Z\/E|ksin(ka)t+Wk)
K

k

\/ J.[Z\/—I sin ka)t+wk)] dt




g‘? % @l  MACH DIEN TUYEN TINH VO KICH THICH CHU KY KHONG DIEU HOA
\ Sl VI1.3. TRI HIEU DUNG VA CONG SUAT CUA HAM CHU KY

2. Céng suat

Céng suat dwa vao phan to:
lp . 1 | .
P:?_EuTlet:?!ZukZIkdt
1 . ¢ .
P:Z?'([uklkdtJrZ?!uklldt:ZPk

,/Z '2
, I
8 s6 méo: K ia +Hé sé dinh: K, = ="

+ Hé sO meéo: K ., | - |
1

IT
—>]
) Uy
all




7 u :20+100J§sin314t+20J§sin(3.314t—200)v

N
R L R=10Q:L=0,1H:C =10°F
Tlnh sO chi cua ampemet, vonmet va cong suat
lu C nguon?

+ Cho thanh phan mét chiéu tac dong:

Do Ché machnén: | =0A U, =0V P =U,(],

+ Cho thanh phan xoay chiéu thir nhat tdc dong: (w =314rad /s)



[ 4 . , , , , . . . .
gm % *-',;,__ MACH DIEN TUYEN TINH VO'l KICH THICH CHU KY KHONG DIEU HOA
\ Sl VI.4. Vi DU AP DUNG

1. Vi du th&r nhat

z;m;‘(m-ij U, =100£0°
. aoC
R JoL |
— ] Al 1 U, N
: 1 IIZZ_ U, =—J—1,
U1 _J_C 1 wC
@ PulzRe{Ulll}

+ Cho thanh phan xoay chiéu tht hai tac ddong (w=3.314rad /s)

So dé tinh toan van nhuw trén nhung tong tré ctia cuén cém va tu C
thay d6i |
) . 1 .U
U3=205—200V Z,=R+j| o,L——— ==
o, Z,

N

U‘C3=—jRI'3 Pu3:Re{U3I3}



MACH PIEN TUYEN TiNH VOI KiCH THICH CHU KY KHONG DIEU HOA

\ S VI.4. Vi DU AP DUNG
1. Vi du th&r nhat

+ Tong hop két qua:

- S0 chi ciia ampemet: | :\/|O+ L+, =1 +1,

- S6 chi clia vonmet: U, :\/Uco +U., +U_,

- Cong suét tac dung cla nguon:

I:)u — I:)uo + I:)ul + Pu3 — Pul + Pu3



Wi::ﬁ;i VI1.4. Vi DU AP DUNG

2. Vi du thtr hai
i AL i 6, =10+100v2sin10°t V
N - e, = 22032 sin (10°t=20° )+ 1502 sin (3.10°t + 40°) V
2 —
RIH Rz R3 R, =100 L, =0,2H; R, =50€;C, :104F§R3ZSOQ
e (D Tinh sb chi clia vonmet, ampemet, i (t), P.,P.?
| T <V> CD €
C, Giai
OA + Cho thanh phan mét chiéu tac dong:
E
Ly =0A 1,y ==l =——" Ugo =—10Ry  Feio = Ejoligs By =0

130 30
R +R,



[ 4 . , , , , . . . .
g'r % ig MACH DIEN TUYEN TINH VO'l KICH THICH CHU KY KHONG DIEU HOA
\ Sl VI.4. Vi DU AP DUNG

2. Vi du thir hai

+ Cho thanh phan xoay chiéu thir nhét téc dong: (@ =10rad /s)

I. I. . .
! N\ZLll 31 . Y, E,+Y;Ey

e
¢ =
|, A a Y Yy Y5
RIH R, R,

|.11 =Y (En _¢A1) |.21 =Y P
:ZC21 Q>E31 |.31 =Y, (E31 _¢A1) Ucn — ZC21|.21
Peis :RG{EUIAM} Py = RC{E31f31}

E,




[ 4 _ , , , , . . . .
g'r % 1,; MACH DIEN TUYEN TINH VO'l KICH THICH CHU KY KHONG DIEU HOA
\ Sl VI.4. Vi DU AP DUNG

2. Vi du thir hai

+ Cho thanh phan xoay chiéu tht hai tac dong (@ =3.10"rad /s)

. Z |' fpy = 2 s
2. L13. o * Y13 +Y23 +Y33
| ; . - .
Rl[|_|) ﬁ E; H R L3 = —=Y30a; |y = Y0303
2 3 . : . . .
;5 :Y33(E33_¢A3) Ucas =Zeaslss

ALY Q|>E33 P..,=0 P.;= RG{E33 f33}




[ 4 . , , , , . . . .
g'r % i,; MACH DIEN TUYEN TINH VO'l KICH THICH CHU KY KHONG DIEU HOA
\ Sl VI.4. Vi DU AP DUNG

2. Vi du thir hai

+ Téng hop két qua:

X > > . _ 2 2 2
- SO chi cia ampemet: |1—\/|10+|11+|13 A

X > . 2 2 2
- S0 chicliavonmet: U | :\/UC20+UC21+UC23 \V/
- Gia tri tre thoi cda dong dien iz iy (t) =1, +iy, (1) +iy; (1) A
-Cong suatcacnguon: P, =P, +P,, W
Py =R+ Py W



MACH PIEN TUYEN TiNH VOI KiCH THICH CHU KY KHONG DIEU HOA

VI.5. PHO TAN CUA HAM CHU KY KHONG PIEU HOA

1. Pho bién dd va pho pha
- Tin hiéu chu ky dwoc phan tich thanh: Z F..COS ka)t+ l,yk)

F..»¥, phan bd theo tan s va phu thudc vao dang cia f (a)t)
F.=F ( ) W, =W, (a)) dwoc goi 1a phd bién dé va phd pha ctia ham chu ky

- V6i cac ham chu ky: Fy(w), y,,(w) c6 gia tri khac khong tai cac diém roi
rac kw trén truc tan so, ta goi la phé vach hay pho gian doan.

- Tin hiéu khong chu ky (xung don hoéc tin hiéu hang), cé thé coi T->w, do d6
w = 0. Cac vach phd xit nhau, phan bd lién tuc theo tan sb, ta c6 phé dic
hay phé lién tuc.

- V@i cac tin hiéu‘chu‘ki dang qﬁi xtrng qua truc thdi gian, chudi Fourier
khéng c6 thanh phan diéu hda chan, pho sé triét tiéu & cac diem 2k



MACH PIEN TUYEN TiNH VOI KiCH THICH CHU KY KHONG DIEU HOA

VL.5. PHO TAN CUA HAM CHU KY KHONG DIEU HOA

2. Dang phirc ctia phd
+ Tin hiéu biéu dién dwdi dang pho tan qua cac cép pho: [ka (koo),p, (ka))}
+ O’ mdi tan s6 kw, pho tan xac dinh bang mét cap: F_,y,

Biéu dién céc cap s6 module — goc pha nay dwéi dang phtrc. Cac gia tri nay
phan bo r&i rac theo tan s6, tao thanh pho tan phtrc.

ka = ka € W

| Lo 1 & . .
a)t —f +ZF COS ka)t—l_l)ﬂk): f0+52 kaeJ‘//keJka)t+EZ kae—Jl//ke—jka)t
1 1

f(wt)= Ei Feelt = %i F ekt (%)

(*) 1a céng thire lién hé gitra ham thoi gian va phd tan cta noé



5’ % @l  MACH DIEN TUYEN TINH VO KICH THICH CHU KY KHONG DIEU HOA
\ Sl VI.5. PHO TAN CUA HAM CHU KY KHONG DPIEU HOA
2. Dang phirc ctia phd

1 & o 1 .
_ Wy A Jkot Jkaot *

f(wt)_iz F e"e _EE F.e (*)

(*) c6 gia tri phire rovi rac theo tan sé w. Tri tuyét d6i ciia module

ham sb 1a phé bién dé, con argumen 1a phé pha.

1

Quy woéc: _ Fomejzuo _ fo

F.=2f;w,=0



g-? % @l  MACH DIEN TUYEN TINH VO KICH THICH CHU KY KHONG DIEU HOA
\ Sl VI.5. PHO TAN CUA HAM CHU KY KHONG DPIEU HOA

3. Tinh pho phtrc theo tin hiéu da cho

e jkaot

Nhan hai vé cla (*) voi |4y tich phan trong mét chu ky:

1 27 _ 1 27
— | f ~ Jkaot — F j(1-k) oty
ﬂ_([ (owt)e " det ; _([ da)t+|;O j e d ot

2z
B = | f(a)t)e@ (*)
T 0




A . , , , , . . . .
fr % iﬂ; MACH DIEN TUYEN TINH VOl KICH THICH CHU KY KHONG DIEU HOA
W Chwong VII.

MACH DIEN BA PHA

VI1.1. Khai niém vé hé thong ba pha

VI1.2. Mach ba pha c¢6 tai tinh dbi xirng

VI1.3. Mach ba pha c¢6 tai tinh khéng dbi xirng
VIl.4. Do coéng suat mach ba pha

VII.5. Phwong phéap cac thanh phan doi xing



MACH DIEN BA PHA

VIL.1. KHAI NIEM VE HE THONG BA PHA

- Hé théng dién ba pha dwoc sl dung rong rai
- Hé théng ba pha gdm ngudn ba pha va tai ba pha

- Ngudn ba pha gém 3 strc dién ddng mét pha,
dwoc tao bdi may phat dién 3 pha.

1. C4u tao ctia mdy phat dién ba pha:

+ Stato: hinh tru réng, ghép tlr cac la thép ky
thuat dién, dat 3 cuén day AX, BY,CZ, léch
nhau déi mét mot géc 1200

+ Roto: hinh tru, 1a nam cham dién nudi béng
ngudn mot chiéu, quay tw do trong Idng stato




5‘ % @\  MACH DIEN BA PHA
\ S VIL.1. KHAI NIEM VE HE THONG BA PHA

Khi roto quay, trong cac day A, B, C xuat hién cac strc dién déng
xoay chiéu

A ()=
BY:e, (t)—E J_sin(a)t—lzo")
CZ:e.(t)=E fsm(a)t 2400)

EA_ B —C




———————————————————————————————————————————

€ Z
Xe @ A'A """"""" -
"""""" e‘ """"-----------——————2————-ﬂ
Ye @ B'é """"""" —|:B|—'
e @eC' --------------- —él—'

+ Pay 1a mé hinh ndi riéng biét ba
pha

+ Thyc té ngudi ta ndi sao (Y)
hoac tam giac (A) ca phia ngudn va
tai
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Néi day hé théng ba pha

- Nbi sao:

Z
O—+—e=3"
XEYEZJ @ .B :i&
= < :ZL
- N6i tam giéac:

O
>@}

Co
>
@
<
O
N
S
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3. Biéu dién phirc cdc sdd ngudn ba pha

V&i ngudn ddi xirng thi:
EA EA = EAejO
. 0 = _ [ a0
= EB — EAe
. [ ) - O
E, E_ = EAe—j240
vadods: E, +E; +E. =0

+ Xét mach ba pha tuyén tinh & ché d6 XLPbH

+ Ba phwong phap co ban da biét van co thé dung gidi mach ba pha
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4. Khdi niém tai tinh va tai déng

+ Tai tinh: gia tri hoan toan xac dinh, khéng phu thudc vao
tinh chéat ciia nguén

+ Tai dong: gia tri thay doi tly theo tinh bat doi xing cla
ngudn. Chang cé gia tri xac dinh khi dat dwéi cac ngudn dbi
xtrng. (C6 phwong phap giai riéng cho mach ba pha tai déng)
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1. Dac diém

+ Mach ba pha déi xirng 1a mach cé ca ngudn va tai ddi xirng
E,+E;+E.=0,E, =E; =E,
Ly=Lyg=L,

+ Pac diém:

- Biét dong, ap trén mét pha co thé suy ra cac dai lwong
twong wng trén cac pha con lai

- Mbi lién hé gitra dong, ap:
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1. Dac diém
* . X . Z
Me_}ch balopha doi xtrng dau Y-Y: @ :A :ZL
d X=Y=Z¢—> B —re4
. . . j300 C Z
* Mach ba pha déi xtrng dau A -A:
A— .
/A\ LJd:: f

d
Bf- @YC | 1
ZBC

d
NOBOREEE Z pg L nc . L
. U |d:\/§|fe—130
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2. Phwong phap phan tich

- Tach riéng tirng pha dé tinh do thé & cac diém trung tinh bang nhau

2.1. Vidu 1
. . Cho mach dién nhw hinh bén. Tinh
QEﬁ. I)A_:IZL dong, ap trén cac pha cua tai va
4 XEB f Z. cdng suat ngudn?
O N7 > JOl
/\Ec . ZC Giai
(——>1 1
€
Zy IN

¢ _YAEA+YBEB +YCEC _Y(EA+EB+EC)
0 = —

=0
! Y, +Yg + Yo +Yy 3Y +Y,
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2.1. Vidu 1
E i 7 Nhw vay, thé & O va O, bang nhau.
& e A—FA Cé thé ndi bang day khoéng tré khang
| /\EB ., Z, hai diém do6 va tach riéng tirng pha dé
O +—(———>1T 740, tinh.
E I Z E '
¢ C C A Z |
o> 0 —O———3>50,
[ —
ZN IN
. EA 11200 : " —j240°

N

Cong suat ngudn: P =3P, =3Re { EA | A} (vi mach ba pha déi xrng)



O ¢

Cho mach ba pha dbi x(rng nhw hinh vé trén. Tinh dién ap roi trén day,
cbng suat tiéu tan trén cac bo tai mét va hai?



F A,
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VIl.2. MACH BA PHA BOI XU'NG, TAI TINH

2.2. Vidu 2
E, I, 7Z Z Diing bién ddi Y-, dwa
A A d 1 g A ]
\\_DE4 I’":Z '_|:|Z_ mach vé dang nhw hinh bén
0 t+—OLe— 74—y m o}
~Ee, e Z, Z,
Ot T
‘ |
Icz Cl

Chap céac diém trung tinh va tach riéng tirng pha dé tinh.
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2.2. Vidu 2
E |, Z | Z
O —Ob—t—fe A p5 0,
IA2
ZZ
02
Gia s tinh cho pha A:
E oo
|, = %Z T dosuyra: lg;l,
Zd +#
L +Z,
Sutaptrenday: U, =Z,1, | ,
Dong dién trén cac nhanh: |, = ;A = :
Z, Z,
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Wlli;ill VII.2. MACH BA PHA POI X(PNG, TAI TINH

2.2. Vidu 2

Coéng suat tiéu tan trén bd tai thi nhat
R =3Py = 3Re{ZA1|A1|A1}

Coéng suat tiéu tan trén bo tai thir nhat
(ol o

R, =3P, —3RC{ZA2 VYV
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VIL.3. MACH BA PHA KHONG DBOI XU'NG, TAI TINH

1. Nguyén tac
- Phan tich mach giong nhw mach dién tuyén tinh c6 nhieu
nguon kich thich & ché dé6 XLbH
- Thwdng cd gang bién dbi vé dang mac Y-Y, rdi dung

phwong phap thé dinh dé giai

2. Vidu
Cho mach dién:

A

Zd
— ] A
7 40
d
B 220V, 520V
Zd
C—1r— C B
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2. Vidu

Nguon ba pha khong doi xirng, cho dwéi dang tam giac dién ap
day. Tinh céng suat tiéu tan trén tai?

Giai

+ Chuyén ngudén da cho vé dang cac dién ap pha, trung tinh gia chon
trung diém A. Ta co:

E,=0;E, =U,, =220£0% E. =U_, =220 —40°

+ Chuyén tai ndi A thanh ndi Y, ta c6 so dd nhw sau:



 — + T mach hinh bén, c6 thé dung
EB 7 th cac phu’ong phap phan tichlmach
OH———F—— "0  dabiétdé giai. Nén ding thé dinh
/\Ec Z, Z., + Tinh dong trong cac nhanh
> — =
N

+ Tl d6 tinh cdng suat tiéu tan
trén tai

+ Chu y: Tinh dong dién qua cac tai ndi tam giac?
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1. Nguyén tac

Po, tinh réi cong céng suét tirng pha lai
P=U,l,cosp, +U;l;Cosp, +U .l .Cosp. =P, +F; + P,
Q=U,l,singp, +U;l;singp, +U .l .singp. =Q, +Q; + Q.
S=U,l,+U,l,+U.l. =P+ jQ
2. V&i mach ba pha déi xirng: chi can do trén mot pha rdi suy ra ca ba pha
P=3P,=3U,l;cosp,
Q=3Q,=3U;l;sing,
Thwong tinh theo cac dién ap va dong dién day (cho ca dau Y va A)
P= \/gUd | ,Cos@
Q =\/§Ud|d sin @
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3. Mach ba pha ba day: dung phwong phap 2 wattmet

. A

Py =RefU, T,

tai

}+Re{U

V&i mach ba pha 4 day khéng déi xing: dung 3 wattmet

" | L
AJ*E\@ >-H —
* | ZB
B——W—= 1
% | ZC
C ¢ _
1]

A

BCIB

}
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+ DUng giai mach dién ba pha cé tai déng

+ Thi nghlem thue té: gla tri cOa tai ddng la “tinh” d6i véi mdi thanh
phan déi xirng clia nguodn

+ Phwong phap phan tich mach ba pha cé tai déng:

- Phan tich nguén ba pha KBX thanh cac thanh phan dbi xirng
- Gai mach ba pha BX v&i tirng thanh phan nguén BX
- Xép choéng két qua
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1. Phan tich nguon ba pha KBX thanh cac TPDX

+ Phan tich thanh cac thanh phan BX thuan, nghich va zero

UAI LJA2 UAOU
Pl e
Ue, 2 Us, 0 . //7,U00
UBI UC2

LjA :UAI +UA2 +UA0
(1) <UB :U81+UB2+UBO
Uc :Ucn +Ucz +Uco

\
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1. Phan tich nguon ba pha KBX thanh cac TPDX
+ Pat toan tr xoay a=1x-120°

U, Us

- Hé DX thuan: Uy, =aU,, -Hé DX nghich: U, =a’U,,
UCI =a2UA1 Ucz :aUAz
UAO

_Hé X zero: U, =U,,
U'co :UAO

Uy=Uy U, +Uy
- Hé théng 3 pha KDX duoc biéu dién: | B = aU a Tt a’u A2 +UAO (2)

. ) . .
U.=au, +au,,+U,,
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1. Phan tich nguon ba pha KBX thanh cac TPDX

+ Tim dwoc cac thanh phan dbi xirng thuan, nghich, zero ctia pha A:

Uy =5(Us +Us +Uc)
uM:%(uﬁau'ﬁazuc)
1

U, =§(UA+a2UB+aUC)
+ Cac pha con lai:
U,=U, +U,,+U,, =au, +a’u,, +U,,

U.=U, +U,,+U, =a’U, +au,, +U,,
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Wlli;ill VIl.4. PHUONG PHAP CAC THANH PHAN DOI XUNG

2. Vidu
+ Phan tich nguén ba pha khong déi x&rng thanh cac thanh phan déi xirng

+ Giai bai toan mach ba pha KbX, tai déng

(xét ki hon trong gi& bai tap)
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W Chwong VI

MACH DPIEN TUYEN TiNH © CHE PO QUA PO

VIII.1. Khai niém

VI11.2. Cac gia thiét don gidn hda mé hinh qua trinh qua do (QTQD)
VI11.3. Biéu dién ham theo th&i gian va mé rong tinh kha vi ciia ham sb
VIIl.4. So kién va phwong phap tinh so kién

VII1.5. Phwong phap tich phan kinh dién

VIII.6. Phwong phap tich phan Duyamen

VIII.7. Phwong phap ham Green

VIII.8. Phwong phap toan t&r Laplace
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VIIl.1. KHAI NIEM

+ Thwe té van hanh thiét bj dién:
thay doi dot ngot két ciu va théng
s6 mach, dan t&i thay dbi vé quy
luat phan bd nang lwong dién tir

+ Sau thoi diém thay déi dot ngot
vé két cau va théng sb: mach tién
t&éi trang thai xac lap nao, qua
trinh dién ra nhanh hay cham...

K R AL
U 1Y
vt
R
t>
W =

W =0
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1. Pinh nghia QTQD

La qué trinh xay ra trong mach ké tir sau khi cé s thay doi
dot ngbt ve két cau va théng s cuaa né

2. Sw ton tai cia QTQD

+ Do hé thdng chira cac phan tlr c6 quan tinh nang lwong

+ Trong ki thuat dié‘n: cac phan tl L, C la nguyén nhan gay ra qua
trinh QD. Mach thuan tré: ko c6 QTQD

+ Nghién clru QTQD: can thiét cho cong tac thiét ké, hiéu chinh,
van hanh thiét bj dién
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3. M6 hinh toan cua QTQD

i, =0
K
> u, =0
L K

+ QTQD nghiém ding (1), khoi déy tor 1an can cua thoi diém co sy thay
doi dét ngbt vé két cau va théng sd cua mach

(1)

+ Nhw vay, mé hinh toan cua QTQD:

- Hé phwong trinh vi phdn mé ta mach theo 2 luat Kirchhoff

- Théa man so kién cla bai toan quanh thoi diém xay ra sw thay
doi vé ket cau va théng s6 cua mach (t,)
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VIIl.1. KHAI NIEM

3. M6 hinh toan cua QTQD
+ Bai toan hay gap trong LTM: tinh cac dap tng Qb u(t), i(t),...
dwdi kich thich caa ngudn ap hoac ngudn dong

+ Hanh ddng lam thay dbi két cau va thdng sb ciia mach: déng tac
dong mo

+ Thwong chon thoi diém dong mé t, = 0 (goc thoi gian tinh
QTQD)

4. Bai toan mach & CbQb

+ C6 hai dang: bai toan phan tich va bai toan tdng hop

+ Mot sd phwong phap phan tich: tich phan kinh dién, tinh dap
(rng xung cua ham qua dé va ham trong lvgng, toan t&r Laplace
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VIIl.2. CAC GIA THIET DON GIAN HOA MO HINH QTQDP

Muc dich: don gidn héa mé hinh QTQD, c6 thé dung mé hinh mach
dé xét va qua trinh tinh toan mach don gian hon

Cdc gia thiét don gian héa mé hinh QTQP:
+ Cac phantr R, L, C 1a ly twéng
+ Pong tac dong mé l1a ly twdng: qua trinh déng cat coi 13 tirc tho

+ Luat Kirchhoff luén dung

Chay
- Gia thiét don gian hoa thir 2: khdng phan anh dung hién tuwong vat
ly xay ra trong mét so trrong hop

- Khéc phuc: céc luat déng mé



R L
— >
J |1 R |2 L2
u 2
Trwdc khi mé K:
i1 (—O) # 0; i2 g—O) =0 o
W,\,|1 (—O) = E |—1|12 (—O) * O;Wl\,|2 (—O) =0

Sau khim& K: i (+0)=i,(+0)=1i (luat Kirchhoff)

Vay chon i, bang bao nhiéu?
Néu i, (+0) # 0 can mét cébng suat vo cung Ién dé cap cho L,
Néu i, (+O) = () cbng suat phat ra trén L, vé cing lon

> Cac gia thiét vi pham luat quan tinh cia thiét bi
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W VIII.3. BIEU DIEN HAM THEO THO'l GIAN
VA MO RONG TINH KHA VI CUA HAM SO

Do gia thiét don gidn héa qué trinh dong mé& nén ¢ thé khién iy, u, bi nhdy cép,
trong khi thure té ching bién thién lién tuc. Ta xét hai ham toan hoc ma tng dung
ctia né co thé kha vi héa cac ham gian doan, tién xét bai toan QTQP trong nhiéu
trirong hop

1. Ham bwé&c nhay don vi va trng dung

1.1. Dinh nghia I
1
~]0:t=-0 o {
l(t)— Lot 40 Nhay cap: (-0;+0) 0 >
(t-T)=] " Ky N
— = Nhay cap (-T,;+T,)
Y1t > 4T, o0 — t
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VA MO RONG TINH KHA VI CUA HAM SO

1. Ham bwéc nhay don vi va trng dung

1.2. Ung dung
Biéu dién mét s qua trinh qua ham bwdc nhay don vi

0:t<-0
0~ o= #0010
+ Xét mo6t doan tin hiéu: f (t)

O:t<T;t>T,

=y (t)=fF(OLt-T)-f()1(t-T,) T1 Tz
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VA MO RONG TINH KHA VI CUA HAM SO

1. Ham bwéc nhay don vi va trng dung

+ Biéu dién xung vuéng: N

u, =U, [l(t)_l(t_T)]

+ Biéu dién xung tam giac:

v

A

U

v
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VA MO RONG TINH KHA VI CUA HAM SO

1. Ham bwéc nhay don vi va trng dung

+ M6t s6 dang tin hiéu khac:

v
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VA MO RONG TINH KHA VI CUA HAM SO

2. Ham xung dirac va trng dung

2.1. Dinh nghia

Ham xung dirac duwoc dinh nghia la dao ham “5('[)
cua ham buwdc nhay don vi
q 0:t¢(-0;+0) t
o(t)=—1(t)= g
(t) dt (1) {oo:te(—0;+0) 0
I 16(t-1,)
O:te(-T,;+T
s(t-T,) = L1t-1,) =] F T T)
dt oo:te(—T0;+TO) L R
o T,

V&i dinh nghia nay, ham bwéc nhay don vi da dwoc mé réng tinh kha vi, né cé dao
ham tai bwwéc nhay
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VIII.3. BIEU DIEN HAM THEO THO'l GIAN
VA MO RONG TINH KHA VI CUA HAM SO

2. Ham xung dirac va trng dung

2.1. Dinh nghia

+ C6 thé coi: 5(t)

A 1
. 1 | AT
= lim — 22
AT—0 AT . g? ¢
+ Xung lwong cdia ham dirac bang 1: I 5(t)dt -1 : ; g
e AT

+V

4

UO

i du:

v

u, =%t[l(t)—1(t—T)]

Ta co:

1(t)-1(t-T, ]+—t[5 -5(t-T,) ]

O

1(t)=1(t=Ty) |-Ueo (=T,
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VA MO RONG TINH KHA VI CUA HAM SO

2. Ham xung dirac va wng dung
2.1. Dinh nghia
+Tinhchat: T (t).5(t-T)="f(T)5(t-T)

22 Ung dung + Biéu dién cac xung hep. Vi du xung sét e(t)
e(t) e(t)=So(t-T)
; T <:< g + Biéu dién cac tin hiéu roirac 1 X (1) X(t)
i s
0 ()= Y X(KT ) (t-KT) W :
k=0 T ‘ :

x(t) X (t) X (t)

>— LM ——MH+—— MT
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VIIl.4. SO KIEN VA PHUONG PHAP TiNH SO KIEN

1. Dinh nghia

SK la gia tri chia bién va dao ham t&i cap n-1 cla bién do trong phwong
trinh vi phan mé ta mach, tai thoi diém (+0)

2. Y nghia

+ Vé mat toan hoc: QTQD mé ta b&i hé phwong trinh vi phan thwéng,
theo 2 luat Kirchhoff cho théa man so kién. Nghiém téng quat chira hé
s6 hay hang sb tich phan. Dung so kién dé tinh gia tri cac HSTP, &ng
v&i diéu kién dau cla bai toan.

+ Vé mat vat ly: SK chinh 1a trang thai ctia mach ngay sau déng tac
dong md. Trang thai nay anh hwéng téi QTQD
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3. Hai luat déng mé’

+ Khi Ii twdng héa qué trinh déng cat: cé thé vi pham tinh lién tuc cla
qua trinh nang lwong trong mach - cé nhay cap nang lwgng, xuat
hién cac gia tri VCL trong phwong trinh vi phan mé ta mach.

+ Khac phuc nhwoc diém trén: 2 luat déng mé
3.1. Luat dong mé thir nhat
Theo luatK1: 1 +1,—1, =0
= CU., +i, —C,U., =0
Phai ddm bdo: C Aug, (0)—-C,Auc,(0)=0
C [UCI (+O) ~Uey (_O)} -G, [uc3 (+O) ~Ue; (_O)}

3Gl (+0) = Xyt (0> hay 30 (+0) =30, (-0)

0
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3. Hai luat déng mé’

3.1. Luat dong mé thir nhat

+ Phat biéu: Téng dién tich tai mét dinh dwoc bao toan trong qua trinh
dong mé nhwng tai cac phan t riéng biét co thé co nhay cap

+ Néu tai mot dinh chi c6 duy nhat mot phan t& dién dung C thi:

Uc (+0) =u. (—0)

3.2. Luat dong mo thir hai

Ve béo toan ttr théng trén mét vong kin
bat ki trong qua trinh dong mé
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3.2. Luat dong mo thir hai

Theo luat K2:
Ri +u. +Lji,—R,i,—Li,=¢ —¢,
+ Tai t&i diém dong mé, néu ngudn chira
xung lwvong S5(t)
(LI, —L,Ai, )6 =86 = LA, —LAi, =S

+ Néu ngudn khéng cé sd hang VCL tai thei diém dong mé thi:

CTLAGO=ZL(0]>  hay T (+0)=Zyi(-0

+ Phat biéu: Tong tlr thédng trén mot vong kin bao toan trong qué trinh
dong mo

+ Trwdrng hop vong kin chi chtba mot cudn cam: | 1, (+O) =1, (—0)
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VIIl.4. SO KIEN VA PHUONG PHAP TiNH SO KIEN

4. Cac bwére tinh so kién

Buwérc 1: +Tim us(-0), i (-0) trwéc dong mo
+ Ap dung luat déng mé tim cac SK déc I1ap us(+0), i (+0)
Bwérc 2: + Viét hé phwong trinh vi phan mé ta mach, sau dong mé
+ Cho t = 0, tinh cac so kién theo yéu cau
Buwérc 3: + Néu chwa di SK, dao ham HPT & buwéc 2
+ Thay t = 0, tim tiép cac SK con lai

+ C6 thé dao ham nhiéu cép néu can

Chu y: mach cap n néu cé n phan tir quén tinh déc I1ap. Khi dé can
tinh dao ham t&i cap n-1 cua 1 bién
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4. Cac bwéce tinh so kién

Vi du I i
Tinh cac so kién i (+0), k=1,2,3 ciing dao S
ham cép 1 cla ching? L, 'ﬁ H o
Giai R, .
Rl
+ Trwoc khi dong K: mach co dang — ¢ K
e C, R4L|J <

i, A L

> >
L "
R R, Giai mach & ché do xac lap, tim i (t), us(t)
2
R Thay t = 0, tinh cac gia tri i (-0), us(-0)

— R
€ C, 4H + Ap dung luat déng m&




RL

-Tai A U, (+0) =uc, (-0)

- Trong vong 1: |

i, (+0) =i (-0)=i,(+0)

e D C2 R{H Buéc 2: Viét phwong trinh sau khi dong khoa K
. . . Il A I3
i, (+0)—i, (+0)—i;(+0)=0 é ; >
IR, (+0)+ Lii; (+0)+ Rjiy (+0) = &, (+0) L ﬁ R, LR
—Ryi, (+0) ~Ug, (+0) + Ry, (+0) = 0 R| |
+ Dao ham hé trén mét 1an nira dé tim ndt cac e() C;_
so kién theo yéu cau dé bai.
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TRONG MACH PIEN TUYEN TiNH

BD

—> MTT > PTVP+SK —>x(t)—> T
s e ol
mach [ » PTBS ——| X ( p)

+ Phwong phap tich phan kinh dién

+ Phwong phap tinh dap &rng xung ham qua dé va ham
trong lvgng

+ Phwong phap toan t&r Laplace



MACH DPIEN TUYEN TiNH O CHE PO QUA PO

VIIL.5. PHUONG PHAP TiCH PHAN KINH DIEN

1. NGi dung

Tim nghiém qua d6 dang: X (1) = X, (t)+ X (t)

X ('[) + Vé mat toan hoc: nghiém riéng cho théa man kich thich
+ VVé mat vat ly: la qua trinh dwoc nguc‘“)n nudi duy tri
- No la nghiém cua qua trinh xac lap

X (t) + Vé mét toan hoc: nghiém riéng cho thoa man so kién
cua phuwong trinh vi phan thuan nhat
+ VVé mat vat ly: dap ng clia mach khéng dwoc ngudn
nudi duy tri

Néu kich thich la chu ky thi x(t) chinh la nghiém xac lap sau dong

mé& - da biét cach tim.

Van dé cta phwong phap TPKD la di tim nghiém tw do: x,4(t)
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1. NGi dung
Xac dinh nghiém tw do:
Nghiém tong quét clia phwong trinh vi phan cé dang: X, (t) = Ae™
dx,, Ae” Xy
Do do: —1 = pAe” = dt = =
m P PXy j)(td 0 0

(H&) phwong trinh vi phan thuan nhat viét thanh:

(Ah p"+A P .+ AO)Xtd —0

Dé khong c6 nghiém tam thuong thi: A(p)= A p" +...+ A =0 (1)

Gigi (1) dé c6 hé s mi p, cua cac nghiém tw do

Nghiém qua dé: X() () ZAkepkt

Céac hang so tich phén A, duoc xac dmh nho so kién
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2. Lap va giai phwong trinh dac trweng

2.1. Lap phuwong trinh dac trung
Cach 1: + Viét phwong trinh vi tich phan mé td mach sau dong mé
+ Triét tiéu cac ngudn

+ Thay dx,,/dt b&i px,4; [x,,dt b&i x,,/p va nhom céac thira sb
chung x4

+ Phwong trinh theo p thu dwoc la phwong trinh dac trieng

Vi du: Lap phwong trinh dac trung
cho mach sau
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2. Lap va giai phwong trinh dac trwng
2.1. Lap phuwong trinh dac trung

R .
+ Hé phwong trinh dong nhanh mé ta mach: _|:1|_)|1
i —i,—i,=0 e |
: : di ot
sRi,+Rji,+L—==¢e
dt

A
\R1|1+Ej'|3dt:e - - -

hig by —hw = 0

Rijg + (R, +Lp)iyy +0iyy =0

+ Triét tiéu ngudn va dung toan ti p:

N

: ] 1 .
\Rllltd +O|2td +C_p|3td =0
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2. Lap va giai phwong trinh dac trwng
2.1. Lap phuwong trinh dac trung

+ Hé khong c6 nghiém tam thwdng khi: _é_)il
[ e N N
e® e
detf R, R,+Lp 0 |=0 ]
R, 0 1
Cp
R, +L R,
& P R (R, +Lp)+—=0
Cp

<Cp+RRC+L)p+(R+R) 0> (2)

(2) Chinh Ia phwong trinh dac trwng can tim
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2. Lap va giai phwong trinh dac trwng

2.1. Lap phuwong trinh dac trung

Céch 2: + Dai s0 héa so do sau déng m& (L > Lp; C > 1/Cp), triét
tieu cac nguodn
+ Tim téng tr& vao cdia mach nhin tir mét nhanh bat ki

+ Cho triét tiéu tdng tr& vao, thu dwoc phwong trinh dac trung

Vi du: Lap phwong trinh dac trwng cho
mach sau
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2. Lap va giai phwong trinh dac trwng
2.1. Lap phuwong trinh dac trung

+ Pai s6 hoa so do ta co: R,
+ Téng tré vao nhin tlr nhanh 1:
1 Rl 1
(R, +Lp)— Cp
C L
Zvl ( p) — R1 + lp P Y
R, +Lp+—
Cp
_ RLCp*+(RRC+L)p+(R +R,)
- LCp® +R,Cp+1

+ Phuwong trinh dac trwng:

Zvl(p):Oc@Jr(RleCJrL) p+(R, +®
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2. Lap va giai phwong trinh dac trwng
2.1. Lap phuwong trinh dac trung

, , R
+ C6 thé tim tong tré vao nhin tw —|:1|—)
nhanh 2 R,
BN R 1
C 2 —
sz(p):(R2+Lp)+ pl Cp
R +— Lp If
Cp
_ RCLp*+(RR,.C+L)p+(R +R,)
B RCp+1

+ Phuwong trinh dac trweng thu duoc:

Z,(p)=0=RLCp*+(RR,C+L)p+(R +R,)=0
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2. Lap va giai phwong trinh dac trwng

2.2. Viét dang nghiém tw do
+ Néu phwong trinh dac trwng c6 nghiém don P1s Pps---s Py

Xq =A™ + AeP +. .+ Ael' = Zn: Ae™
k=1
+ Néu phwong trinh d&c trwng cé nghiém bdi n thi:
x, = Ae” + Ate” +...+At"e”
+ Néu phwong trinh dac trung cé nghiém phiec p=a * |
Xq = Ae” cos(ft+ )

+ Néu phuong trir)h dég treng c6 ca nghiém gio’n, bdi va phure thi
nghiém ty do la xép chong cua cac thanh phan dé
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2. Lap va giai phwong trinh dac trwng

2.3. Sé mii déc trung va déng diéu cua qua trinh tw do

a

+ Khi p, la nghiém don: A
n
— Pyt w; A>0
Xig = Z Ake t
k=1 ”
- Néu p, >0 thi QTQD khong t&i qua A
trinh xac lap “~_. p.>0;A<0
\\\

- Néu p, <0 thi QTQD tién t¢i qua trinh \

xac lap \
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2. Lap va giai phwong trinh dac trwng

2.3. Sé mii déc trung va déng diéu cua qua trinh tw do

+ Khi p, 1a nghiém phire:  p, = o, + 5,
n

Xg = Z Akeaktcos(ﬂkt T @ )

k=1
- Nghiém tw do dao dong theo ham cos
- Néu a,<0 bién do dao déng tat dan, QTQD tién t&i QTXL

- Néu a, > 0 bién d6 dao dong I&n dan, QTTD khong tat, QTQD
khéng tién dwoc téi QTXL

+ Khi p, Ia nghiém bai (thwe hoac phirc) thi chi khi Re(p,) < 0 nghiém
qua dé m¢i dan toi xac lap
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3. Xac dinh cac hang s6 tich phan A,

+ Viét nghiém qua do: X(t -|- Z Ae™

+ Tim so kién té&i cap thich hop
+ Thay t = 0 & nghiém qua dé x(t)

+ Can bang voi cac gia tri so kién dé tim cac hang so6 A,
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4. Trinh tw giai bai toan QTQD bang phwong phap TPKD

Bwéc 1: Tim nghiém xac 1ap sau dong mé

Budc 2: + Lap phwong trinh dac trwng va gidi tim s mi déc trung
+ Xép chong nghiém

Buwéc 3: + Tinh so kién va tim cac hé so A,

+ Viét nghiém day da cia QTQD
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5. Vidu ap dung

Xét QTQD khi dong dién ap U mét chiéu cao mach R-C, ban dau tu
chwa dwoc nap. Tim dong va ap qua dé trén C

Buéc 1: Tinh nghiém xac 1ap v K :R

i, =0A C

| ®u

uxI — U (V)

Bwéc 2: Lap PTDT va viét dang nghiém Qb
1
Z,(p)=R+ L _RCp+l Nghiém ctia PTDT; p=———
Cp Cp RC

Ta c6 cac nghiém qua do nhu sau:
Ucgg (T) = Ugy +Ugg =U + Age g (1) =iy +ig =0+ Ae
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5. Vidu ap dung

YK R

Budc 3: Tinh so kién va tim A, A,
+C6 U (—0)=0V ®du
nén U (+0)=u. (-0) =0V

+ Do d6, sau khi dong K thi: Ug (+0) =Ri(+0)=U = i(+0) :UE

“O

+ Cho théa man nghiém qua doé:
1 1
——0 -—o0 U U
UtAe™ =0=A=-U Ae™ =—=A=">
+ Vay dong dién QD trong mach va ap Qb trén tu C c6 dang:

1 _1
Uy (1) =U —Ue R i, (t)=UEe
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1. N6i dung phwong phap

+ Han ché cua phwong phap TPKD: chi giai mach c6 kich thich xoay
chiéu diéu hoa hoac kich thich hang

+ Nguyén tac cta phwong phap tich phan Duyamen:

- Kich thich dwoc chia thanh chudi cac buwdc nhay don vi
> Tim dap &ng cho trng thanh phan buwdc nhay

> Xép chéng cac dap rng thu dwoc nghiém clia QTQD

+ Phwong phap tich phan Duyamen chi ap dung cho bai toan cé
so kién zero
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2. Khai trién bwéc nhay hé-vi-xaid

+ Kich thich f(t) dwoc khai trién thanh 4 f (t)
tdng cac nguyén td don vi, dang: df (r)/-
1(t—7)df () K

(bat dau tor thoi diém ¢, bién dé bang L
lwong tang vi phan tai diém dé |<—>|

+ Néu ham f(t) la tdng cda nhiéu ham, dung khai ni@m ham 1(t) ta co:
)=[1()-1(t=T)) ] £, (t)+[1(t-T,)-1(t-T,) |+ 1(t-T,) f, ()

=kzz(;[1 t=T . )-1(t-T ) [f (1) =D o (1)
pods: [10) (1] = al(t) va 1)1 (t)= | g (r)de
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VIIl.6. PHUONG PHAP TiCH PHAN DUYAMEN

3. Dap trng Hé-vi-xaid

+ Pap wng Hé-vi-xaid clia mach (ki hiéu [SK =0
h(t)) chinh |a dap wng Qb cua dai lwgng l(t) h(t)
X(t) (dong hoac ap) khi kich thich vao mach —— MHM +—

ham bw&c nhay 1(t) vdi so kién zero

+ C6 thé khai trién 1 ham giai tich bat ki thanh tong cac buéc nhay don
vi va tinh dap &rng qua dé cua mach doi voi kich thich dé. (Co sé cua
phwong phap TP Duyamen)

Néu: 1(t)———->h(t) thi 1(t-7)df (r)-———>1(t—7)df (r)h(t—7)
Hay vi phan dap vng Qb x(t) c6 dang:

dx() (t r)f'(r)h(t—r)dr



=~ m @| MACHDIEN TUYEN TiNH O CHE DO QUA PO
W VIIl.6. PHUONG PHAP TiCH PHAN DUYAMEN

4. Céng thirc tich phan Duyamen

+ Ta co: dx(t)zl(t—r) f'(r)h(t—r)dr
4 d&p ng qua do cda kich thich: 1(t—7) f'(z)dr

+ Duwdi kich thich f(t) thi dap &ng qua dé cua mach la:

t

1(t)x(t)=j f'(c)h(t-7)dz| (¥

-0
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5.Vidu
% K R
— |

Tim dieén ap qua do tren tu C khi déng mach RC
vao nguodn ap xung chir nhat nhw hinh dwéi?

s

-

|
O

Bwée 1: Tim dap eng hé-vi-xaid

+ Kich thich hang 1(t) tu
+ Mach xac lap: i =0, u; = u =1 U
+ Phwong trinh dac trung: t
R+ = 0= p=—— T
Cp RC |

—t
+ Nghiém qua do: u,. (t)=1+Ae "¢
1

+ Do SK zero nén: U, (t) = l—e_Et =h, (t)
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(et VIIl.6. PHWONG PHAP TiCH PHAN DUYAMEN
5.Vidu
‘ wK
+ Nguon ap: u =U [1 t T)] — ]
C
:>U()—U5( )—U5(t—T) (DU -
Buw&c 2: Ap dung cong thire tich phan Duyamen
t

Uc(t)=IU'( )h, (t-7)dz | Ll
_I[U5(T ~Us(r- T)]{l—em(”)}dr t
=U{1—e R }l(t)—u {l—eF:C(tT)}l(t_T) T

Chu y: jf( )5

(7)dz=1(t) £ (t);

O'—.:—k

f(r)5(r—T)dr=1(1-T) f(t-T)
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1. N6i dung phwong phap

+ Khai trién kich thich 1(t)f(t) thanh cac xung dirac nguyén t6

+ Tim dap ng qua do x(t) nhw la tdng cac dap trng nguyén tb Ay
+ C4ch phan tich 1(t)f(t) thanh cac xung nguyén to:

> M&i phan lwong tai 1 =7 la: s T(r)de

f (f)df&(t —T)

- L&y tbéng v6 han cac phan lvong do:

1) 1(1)= [ 1 ()5(1-0)dr Y

—0
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2. Ham green va céng thirc tinh QTQD

+ Ham green la dap irng QB cda mach khi cé kich thich dirac tac déng
vao mach v&i so kién zero

+ Kihigu: g, (t) - ham trong lwong clia dap rng QD x(t)
> Kich thich: f (7)5(t—7)dz
> Pap Ung: dX(t) = f (2') a, (t —Z')dT
- Do do, dap wng QD la:

X(t) = j f (T)gx (t—z')dz- (**)

dh (t — Z')
dt

+ Tim ham g(t) qua ham h(t): ¢ (t _T) —
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3. Cac buwéc tinh QTQD bang phwong phap ham Green

+ Bwoc 1: Cho kich thich 1(t), tim dap &ng h,(t)
+ Bwdc 2: BDao ham h,(t) theo t, ta c6 g,(t)
+ Bude 3: Tinh dap rng qua dd x(t) vai kich thich f(t) bang cng thre (**)



4. Vi du K R

Tinh ug(t) qua do khi g"éng dién ap xung chir C
nhat vao mach RC bang phwong phap ham (T u -
Green?
1 A
. ——t ot u
+ D3 co: hu(t):l—e RC =1-¢e U
=g,(t)=ae™ t
+ Dung c6ng thirc ham Green, ta co: T

uc (t)= .t[ u(z)g,(t-7 dZ'—J-UI:I (z-T ]ae Idz
0
t
=aU Il(r)e_“(t_r)dr—aU II(T—T)e_“(H)dT

-0



VIII.7. PHUONG PHAP HAM GREEN

=1(t)aUe™ Lo

t —l(t—T)aUe‘“tle‘” t
a 0 T

a
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1. Néi dung phwong phap

+ Khéng tim nghiém truc tiép trong mién thdi gian
+ Co s& cua phwong phap la st dung toan t& Laplace
>chuyén bai toan trong mién thoi gian vé mién toan t

~>hé phuwong trinh vi phan + SK véi goc f(t) chyén thanh HPT dai
sO v&i anh F(p)

+ Gidi PT (HPT) dai s0 trong mién toan tl, bién doi nguoc dé co
nghiém Qb trong mién thoi gian
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2. Phép bién doi Laplace

+ Bién ddi Laplace thuan: X ( p) =_[x(t)e‘ptdt (1)

0

+ Tin hiéu c6 bién déi Laplace néu (1) hdi tu: x(t) tdng khéng nhanh

hon ham m{ Me¢ot

+ Tinh chét cia phép bién déi Laplace:

> Tinhtuyén tinh: - L{ > C,x (t)} =D C X, (p)
t);=pX(p

- Bién dbi Laplace cua dao ham: L {X'

)=x(-0)

L{ TP ()} = p"X (p)— p"'X(=0)— p"?X (<0)—...- X" (-0)

- Tinh chat tré: l(t—T)X(t—T)é X ( p)e‘pT

A

/J/,_»"
4
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3. Tim goc tir anh Laplace

a+ joo
+ Bién dbi Laplace nguoc:  X(t) = % X (p)e™dp
7Z-J a— joo
+ Dung cdng thirc khai trién: v
Viét nghiém dang: X ( p) = ﬁs)) (bac M(p)<N(p))

- Néu N(p) = 0 c6 nghiém don p,, p,...., p, thi goc viét dang:
I(t)x(t)=Ae" + Ae™ + ..+ Ae™

Trong do: M ( p)
N

AN (p)p=p,
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3. Tim goc tir anh Laplace

- Néu N(p) c6 nghiém bdi n: p, = p, = ... = p, = p thi:

1(t)x(t) :{gﬁ' + ?f t+ ';3!,[2 +...+—(n§‘1)!t“1}ept
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3. Tim goc tir anh Laplace

> Néu N(p) cé nghiém phirc p=a + jf

1(t)x(t)=2Be"cos(Stty)

Trong do: M (p) —a+jb

N'(p P =Py

B=+a’+b’
b
= artan —
a

> Néu N(p)=0 c6 nhiéu loai nghiém thi tim gdc cho tirng loai va xép chdng
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4. Ung dung bién déi Laplace tinh QTQP trong mach dién

4.1. So db toan tr

‘*:_(t) -*E)— Ug(P)=RI(p)
Ug Ug (P
Li(-
i (t) L I(—Qnrl‘_p—é_()) .
—»uf"(‘t)—. 0 (p) U (p)=Lpl(p)-Li(-0)
1
i(’[>)—IIC iElll—(—B—Cp TUC(IO_O) 1 uc (—0)
e (1) Uo(p). Ye(P)=g it (P)+—
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4. Ung dung bién déi Laplace tinh QTQP trong mach dién

4.2. Algorithm giai

+ Tinh mach & ché do cd, tim i (-0), us(-0)
+ Lap so dd toan tlr theo phwong phap gidi thiéu trong 4.1

+ Dung cac phuwong phap co ban giai tim anh Laplace cua
nghiém Qb

+ Suy ra nghiém Qb tr anh tim duwgc & bwdc trén



VIII.8. PHUONG PHAP TOAN TU LAPLACE

g % @ MACH DIEN TUYEN TiNH & CHE PO QUA PO

4. Ung dung bién déi Laplace tinh QTQP trong mach dién

4.3. Vidu

Véie, =40+/2sin100t(V) E, =20V (mot
chiéu), R, = 40Q, R, = 10Q, R, = 10Q,
C = 4.104 F. Tinh dién ap qua do u,g(t)
khi chuyén khoa K ngat nguon e, va
déng nguodn E, vao mach, biét trwéc khi
chuyén khod K mach da ¢ ché do xac
lap, chon t = 0 tai thoi diém chuyén khoa
K.
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W VIII.8. PHUONG PHAP TOAN TU’ LAPLACE

4. Ung dung bién déi Laplace tinh QTQP trong mach dién

4.3. Vidu

+ Trwée khi chuyén khoa K:
Giai mach xac lap v&i kich thich diéu hoa, tim dwoc:

Uc =5.2687 - j3.7935 = 6.4923£-35.75"

Do d6: U (~0)=6.4923y/2sin(-35.75") = -5.3643
+ Sau khi chuyén khoa K dong ngudn e2, ta co:
E,(P), Uc(-0)
R Rpsl
U, (p)= PTe 20 p+250 (1-e)- 2,3841
e 1. Gp 1 9 p(p+13889) p+138,89
R, RC,p+l R

+ Nghiém: U, (t) — (4 _ 4 16e71388 )l(t) _(4 _1,78e—138,89(t—T))1(t —T)
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