CHUONG 3: PHAN TiCH MACH BIEN XOAY CHIEU (CHE DO XAC LAP)

CHUONG 03 .
PHAN TiCH MACH BIEN XOAY CHIEU
(CHEDO XAC LAP)

3.1. TéNG QUAN VE TiN HIEU AP (DONG) HiNH SIN
3.1.1. BIEU THUC TUC THO!

Cac tin hiéu dién é\p,,d(‘)ng~ dién, tir théng, ... cb quan hé ham sin
theo thoi gian t dwoc biéu dien dwdi dang ham dieu hoa theo thoi
gian, dién ap tlrc thoi dang ham sin theo t dwoc biéu dién nhw sau:

v(t)=Vm.Sin(0)t+(p) (3.1)
Trong do: Vim: bién do cla dién ap; Vm: [V].
o: tAn sb goc cua dién ap; o: [rad/s].
¢: goéc pha ban dau luc t =0; ¢: [rad]. Géc pha ban dau
dwoc qui wéc co gia tri trong khoang -180°< ¢ <180°.

Khi biét tredc do thi cha tin higu sin v(t) = Vim.sin(ot), ta co thé
suy ra dang clia dwdng biéu dién tin hiéu sin tong quat v(t) =
Vm.sin(wt + ¢) theo phwong phap sau:

> Khi ¢ > 0, db thj cta tin hiéu v(t) = Vm.sin(ot + @) doi vé phia
trai dé thi v = Vim.sin(ot) mét goc 1a ¢.

> Khi ¢ < 0, db thj cta tin hiéu v(t) = Vm.sin(ot + @) di vé phia
phai dd thi v = Vin.sin(et) mot goc 1a ¢.

1.0 -/ \\v(t) = Vp.sin(wt - @) /
05 ‘)

| \(t) = Vm.sin(wy
0.0

-05 /
; v(t) = Vi.sin(t + @) _x
N . . e

0.0 5ms Thei gian t 10 ms 15 ms 20 ms

HINH 3.1: D thi cla cac tin hiéu hinh sin.

CHAU VAN BAO - NGUYEN THE KIET 82



CHUONG 3: PHAN TiCH MACH BIEN XOAY CHIEU (CHE DO XAC LAP)

Gia tri ttrc thoi ciia ap hay dong hinh sin dwoc biéu dién theo cac
dang sau:

v(t) = V,,.sin(ot +¢,)
i(t) =1,.sin(ot+ ¢;)

Chu ky T va tan sé f ctia dong hay ap hinh sin dwoc xac dinh
theo cac quan hé sau:

=28 (3.2)
®
fo1_© (3.3)
T 2=n

Bon vi do cua cac dai lwong: T: [s]; f: [s]; o: {@}
s

3.1.2. SO SANH GOC PHA -DO LECH PHA
> Diéu kién so sanh goc léch pha:

Khi so sanh goc Iéph pha, hay xéc dinh dd léch pha; cac tin hiéu
dong hay ap hinh sin can théa cac diéu kién sau:

% Cung tan sé f (hay cung tan sé goc ).
% Cac tin hiéu dwoc biéu dién cung dang sin (hay cos).

» Phuong phap xac dinh:
Gia sl ta co hai tin hiéu hinh sin:
V1(t) = Vm1 Sin((,Ot + (P1)

Khi chon tin hiéu v4 lam chuan, do 1&ch pha cta v; va v, dwoc
xac dinh theo quan hé:
Ap =010, (3.4)
Két qua tinh toan duwogc cé thé roi vao mét trong ba trwéng hop:
% Ap >0 < vy sm pha hon va.
% Ae = 0 < v trung pha voi va.
% Ap <0 < vqi chédm pha hon v,.
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Vidu 3.1:
Cho dong xoay chidu iy(t)=10+2.sin(100x.t+60°)A va dong

dién xoay chiéu io(t) = 20\/§.sin(100n.t - 300)A. Hay xac dinh d6 Iéch
pha cla i(t) va ix(t).

Giai:

Chon dong is 1am chuén, géc pha ban dau clia i1 1a @1 = 60°. Goc
pha ban dau clia dong iz 1a ¢2 = — 20° Suy ra d6 léch pha:
Ap=60°—(-30°)=90° >0. Ta két luan dong i1 sém pha hon
dong i> mét goc la 900.

3.1.3. BIEU DIEN TiN HIEU SIN BANG VECTOR PHASE FRESNEL

_ Xét diém M chuyén dong tron déu vai van toc goc 1a o trong mat
phang xOy, c6 ban kinh qui dao la R. Tai thoi diém ban dau luct =0,
OM hegp voi truc hoanh goéc

gz(pha ban dau), xem hinh v4 %‘r‘g‘,’fgé‘z‘:’“g
o . . It oM (Vitri MG
Tai thoi diém t bat ky 0t bhG)
OM hop v&i truc hoanh goc ““o)t= 0
o. Ta c6, quan hé sau: yw ( A
a=ot+e. ® Vo
Bay gi®’ néu chiéu vuéng  } PN
géc OM xubng hé truc toa %
dé xOy. Toa d6 cha M hay R
hinh chiéu cita OM trén hé
truc toa dd Descartes xac I SN ©  HINH3.2
dinh theo cac quan hé sau:
Xy =R.cos(ot+ o) (3.5)
Yy = R.Sin(cot+(p) (3.6)

Tom lai, cac thanh phan hinh chiéu vudng goc cia vector OM
dang chuyén déng tron déu trong hé truc toa doé xOy cé dang la ham
diéu hoa theo thoi gian t.

Theo Fresnel ta cé thé sir dung vector phase quay tron trong
khéng gian véi van tbc géc quay la o dé biéu dién ap xoay chiéu hinh
sin: v(t) = Vm.sin(ot + @) hay v(t) = Vm.cos(mt + o).
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> Vector phase dung biéu dién cho &p hinh sin v(t) = Vn.sin(ot + ¢)
hay v(t) = V. cos(oat + @) coO suét bang bién do Vm, quay tron déu
trong khéng gian véi tbc dd quay goc bang vai tAn sé goc cua ap
hinh sin, xem hinh 3.3.

Quay tron deu ., Quay tron géu
Vm Vm
>
Truc chuan Truc chuan
Vector phase luc t bat ky Vector phase luc t=0

HINH 3.3: Vector phase quay

» Trong cac bai toan ky thuat dién dé thuan tién cho viéc khao sat,
chung ta qui wéc vector phase quay dworc vé tai thoi diémt = 0.
> Diéu kién biéu dién cac tin hiéu ap va dong hinh sin bang vector
phase trén cung mat phang can thda cac diéu kién sau:
% Cung tan sé f (hay cung tan sé goc o).
% Cac tin hiéu dwoc biéu dién cung dang sin (hay cos).

3.1.4. GIA TRI HIEU DUNG CUA DONG DIEN VA BIEN AP

e ity —» R
vy 1 DIEN NANG CAP CHO R TRONG  4-
v KHOANG T BGI NGUON AC v(t)

A p(t)
BIEN NnNG CAP CHO R TRONG

A ( KHOANG T BOI NGUON DC

v

Poc

Voc

Y

Y

T T i(t)

v(t)

A
A
A

Y

HINH 3.4: Cac d6 thi ap, dong, cong suét theo thoi gian khi cung cép
nguon mot chiéu DC va nguon xoay chiéu hinh sin (AC) cho phan t&r R.
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Gia st cung cép lan lugt cac ngudn ap mot chiéu réi dén ngudn
ap xoay chiéu hinh sin Ién cung phan t& dién tré' R.

Khi cap nguon ap mot chiéu (DC) 1én 2 dau dién tré R; dd thj ap,
dong va cong suat la cac ham hang theo thoi gian t, hinh 3.4.

Khi cap nguqn ap hinh sin Ién hai dau dién tré R, cac go thi ap,
dong va cbng suat la cac ham bién thién theo qui luat sin doi v&i thoi
gian t.

Khi cap nguén ap DC, céng suét Ppc la:

V2
DC

Khi cap ngudn xoay chiéu, voi dién ap v(t)=V,.sin(wt), &

dung dinh luat ta cé quan hé sau:

i(t)=$=(\%’“)sin(mt) (3.8)

V
bat |, = (Hmj la bién dé dong hinh sin qua dién tro.

Quan sat géc pha cuta v(t) va i(t) ta rat ra két luan: dong qua R va
ap dat ngang qua hai dau R trung pha thdi gian. Cong suét tirc thoi
tiéu thu trén dién tré xac dinh theo quan hé:

p(1)=v(1)i() =Vl [sin(e) " @9)

Trong hinh 3.4, dién tich hinh phdng gi&i han béi: dd thi p(t), truc
hoanh va cac dwdng thang song song véi truc tung trong pham vi
chu ky T cla p(t) d&c trwng dién nang cung cip cho phan t& R bdi
mach xoay chiéu trong khoang thoi gian T. Goi Aac la dién tich cla
hinh phang nay, ap dung céng thic Leibnitz ta co:

)
Ay = jo o(t).dt (3.10)

Twong tw, xét dién tich Apc ctia hinh phdng gi¢i han bdi: d6 thi
Poc, truc hoanh va cac dwong thdng song song voi truc tung trong
pham vi T. Gia tri clia Apc d&c trwng dién nang cung cap cho phan ti
R b&i mach mét chiéu trong khoang thdi gian T, ta cé:
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Khi dién néng‘cép cho dién tr& R trong cung thoi gian T bai cac
ngudn ap mot chiéu va xoay chiéu hinh sin c6 gia tri bang nhau, ta
noi:

4 Ppc la cong suét trung binh cla p(t).

+ Vpc = Vs 12 ap hiéu dung (RMS: Root mean square)cta ap

hinh sin v(t)

L Ipc = Iims la dOng hiéu dung cliia dong hinh sin i(t).

Can bang cac quan hé (3.10) va (3.11) ta suy ra cac két qua sau:

1¢T
Pio =Poc = ?_“0 p(t)dt (3.12)

1pT
Vs = Ve = ‘/? _fo v2(t).dt (3.13)
1¢7.
lins = lpc = ‘/?J‘o i2(t).dt (3.14)

Chu y: V&i cac dinh nghia trén tw (3.12) dén (3.14) van ap dung
dugc cho cac trvong hop ap hay dong bién thién theo thoi gian t va
co chu ky T (khéng nhat thiét phai c6 dang ham sin).

Vidu 3.2:
Xac dinh gia tri hiéu dung cta dién ap sau: v(t) = Vm.sin(ot +¢)

Giai:
Dé& don gian phép tinh, ap dung phuong phap dbi bién sé.
Dat: x = (ot +¢), suy ra dx = o.dt.

2
Suy ra: v2(t).dt = V2.sin? (ot +¢).dt = (V—m).sin2 x.dx
()

2 ek x .
Ham v(t)cé chuky T = ZT 1hi dbi bién sb ta co cac két qua sau:
®

4+ Luct=0; ot=0:suy ragia tri twong &rng x = ¢.
+ Luct=T,; ot = oT: suy ra gia tri twong rng x = 271 + .

Ap dung quan hé (3.13), suy ra ap hiéu dung dwoc tinh la:
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2
rms —
()

T 2n
V2 %J.O v2(t).dt=23'|. +(Pv—m.sin2(x).dx
e

2 .2 2 .2 _
V2 = Im (#7025 dx = v [ rre12cos(2x) gy
2ndo 21 Jo 2

2T 2n+¢ 2 2
Hay: V2 =V—m. x—(%j.sin(Zx)} =—m.(2n)=v—m

M 4n 0 4r 2
Toém lai, ta tinh dwoc két qua cha ap hiéu dung la:
V
Vims = T; (3.15)

31.5.TONG HOP HAI TiN HIEU HINH SIN
> Diéu kién can théa khi tbng hop cac tin hiéu sin:
_ Khi téng hop cac tin hiéu dong hay ap hinh sin, cac tin hiéu nay
can thoéa diéu kién sau:
% Cung tan sb f (hay cung tan sb goc ).
% Cac tin hiéu dwoc biéu dién cung dang sin (hay cos).

» Phwong phap xac dinh tin hiéu tdng hop:
Khi tbng hop hai tin hiéu hinh sin, ta cé thé ap dung mot trong
hai phwong phap sau:

e Gian db vector phase va dinh ly cosin.
o Gian db vector phase va phép chiéu vudng goc vector (hay
phwong phap tinh dung hinh hoc giai tich)
Xét hai dong xoay chiéu hinh sin c6 biéu thirc tirc thdi nhw sau:
i1(t) = [ yg-Sin(ot + ¢4)

Va io(t) =0 sin(ot + ¢5)

Mubn xac dinh dong dién tdng hop ta can xac dinh hai théng sé:
[ Bién d9 I cGia dong téng.
) Goc pha ban dau ¢ cta dong tdng hop.

Khi xac dinh bién d6 I, ap dung dinh ly cosin hay hé thic lwvong
trong tam giac thuong.
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& uIs w

J
J
lim

w0 ujsiwe|

\J
2 o1 X

‘ . ‘ o . l2m_cos ¢2
HINH 3.5: Téng hop dong dién hinh sin [ l1m. COS o1
|<—(p_>
; Im.cos @ »

HINH 3.6: Tdng hop dong dién hinh sin

Truc chuén

> Y

Y. N

Phwong phap 1: ap dung gian dé vector va dinh ly cosin (hinh 3.5)

2 2 2
I = lim +12m — 204l COS[TC — (g - (P1)]

(3.16)
| =2 +13 +21, | -
m = lm +12m + 2.4y, I2,. COS(@ — @)
Goéc pha ban dau tinh theo quan hé sau:
lor . SIN@o + |4...SIN
tgp =202 7m0 (3.17)

lom-COS @y + 14, COS Q4

Phwong phap 2: 4p dung gian dd vector va hinh hoc (hinh 3.6).
- -
Theo hinh hoc giai tich cac vector | 1m, |2m dwoc tinh nhw sau:

- - -
l'1m = (l4y,-COS @q). €1+ (l4,-SinQ4). €2
- - ) -
I 2m = (ly,.COS®5 ). €1+ (Io,.SiNP, ). €2

- - .
Trong do; e1, e, la cac vector don vi lan lwot trén truc x va truc y

H
cla mat phang Descartes. Vector tdng hop |m cé cac thanh phan

toa d6 xac dinh nhw sau:
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— - -
I'm = (l4y,-COS @1 +15,.COS 5 ). €1+ (4, -SINPq + 1y, SiNG, ). €2

Suét cla vector Im dwoc xac dinh theo quan hé sau:

2 : : 2
|m=\/(|1m.COS(p1+|2m.COS(p2) + (I -SinQq +lo,.8iNp, )= (3.18)

Gia tri goc pha ban dau dwoc tinh toan theo quan hé (3.17)

Vidu 3.3:

Xac dinh dong tirc thoi trén nhanh chinh cda mach dién cho
trong vi du 3.1.

Giai:
Dong twc thoi trén cac nhanh cho trong vi du nhuw sau:
iy =10~/2.sin(100m.t + 60° ) va i, = 20/2.sin(100m.t — 30°).
Ap dung phuong phap 2 ta c6 cac két qua tinh toan nhu sau:
4+ Bién dé dong dién qua nhanh chinh;
Iy = [105/2.cos(60° ) + 204/2.cos(~30°)]2 + [10+/2.sin(60°) + 203/2. sin(~30° ) 2

Iy = \/[7,071 +24,4911)? +[12,2456 —14,14]* ~ 31,62A

4 Goc pha ban dau dwoc xac dinh theo quan hé sau:

_ 20+2.5in(-30%)+10+2.5in(60°)  10+/2.(-1+0,866)

tgp = =
20+/2.cos(-30%)+10+/2.cos(60°)  10+/2.(2.0,866 +0.5)
~0,134 0
=22 __0,006 = ¢ = arctg(—0.006) ~ —3°44
*= 5080 =1 a( )

Dong twe thoi trén nhanh chinh la:
i(t)=31.62.sin(100xt —3°44) [A]

Khi ap dung phwong phap 1, bién d6 cta dong dién tdng xac
dinh theo hé thirc sau:

. = (1042)2 +(20v2)2 - 2.104/2.20+/2.cos(-30° — 60°)
I, = (1042)2 +(20v/2)2 — 0 = /200 + 800 =~ 31.62A

Két qua tim dwoc phu hop véi gia tri tinh toan & phan trén
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3.2. MACH DIEN HIiNH SIN BON GIAN )
3.2.1. MACH DIEN HINH SIN VO1 PHAN T’ THUAN TRO

D4t ngang qua hai dau dién tré R ap hinh sin v(t) = Vasin(ot). Tw
dinh luat Ohm suy ra dong trc thoi qua R 1a: i(t) = Imsin(wt).

i(t) R Truc chuin
—0 B EI — >
o) . V=R
HiNH 3.7a HINH 3.7b: Gian db vector phase

V
Trong dé bién do dong dién théa quan hé: |, = (ij

Ap dung két qua trinh bay trong muc 3.1.4, suy ra:
= Ap hiéu dung dat ngang qua hai dau R [a: Vims
-~ Dong hiéu dung qua dién tré R la: Iims

V, I
Trong do: 'V, 5 s =2

ms=\/§ v Irms E

Dinh luat Ohm viét dang hiéu dung trong mach thuan tré |a:

V

rms

=Rl

rms (3.19)

+ Dong tire thoi i(t) qua dién trd va ap tiee thoi v(t) dat ngang
qua hai dau dién tr& trung pha.

+ Gian db vector phase dwoc trinh bay trong hinh 3.7b. Do tinh
chét bién do 1én gAp~/2 1an gia tri hiéu dung, trong mén hoc Mach
dién qui wéc dd Idn cla cac vector trong cac gian do vector phase
duoc vé theo gia tri hiéu dung.

3.2.2. MACH DIEN HINH SIN VO1 PHAN TU THUAN CAM

Cép dong hinh sin tire thoi i(t) = Imsin(wt) qua cudn day cé hé sb
tw cam L (Hinh 3.8a).

V = XLl
i(t) 4
~~ L
— Y Y\,
+ vit) - - I Truc chuan
>—>
HiNH 3.8a HINH 3.8b: Gian dd vector phase
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Goi v(t) |a ap tirc thoi dat ngang qua hai dau cudn day, ta co:
di(t) . d ,
V(t) = LT = La(|m3|n((ﬂt))
Suy ra:

v(t) = (Lo)l,.cos(wt) = (Lm)lm.sin(mt +§J

Tir (3.20) d&t Vim 2 bién do ciia ap v(t), suy ra: V,, = (Lw).l

(3.20)

m

Chia 2 vé cla dang thirc nay cho J2 tace: —0 = =(Lo). %=

Bt

Tém lai: Vs = (LO)Js (3.21)

Trong (3.21) goi Vims, lms lan lwot 1a ap hiéu dung d&t ngang qua
hai dau 2 dau cudn cam va dong hiéu dung qua cuén cdm. Quan hé
nay la dinh luat Ohm viét theo gia tri hiéu dung cua cudn day thuan
cam trong mach xoay chiéu.

Dat X.: dién khang ctia cudn day va dwoc xac dinh:
X =Lo=2nflL (3.22)

Tw dong va ap tiee thoi trén cudn day thuan cam, ta tim ra dwoc
goc léch pha (xem hinh 3.8b) va két luan nhw sau:

Dién ap dat ngang qua hai dau cuén cdm sém pha hon dong

dién qua cudén cam mot goc la 90° (hay g).

3.2.3. MACH DIEN HINH SIN VO1 PHAN TU THUAN DUNG

Cép &p tirc thdi hinh sin v(t) = Vimsin(ot) ngang qua hai dau tu
dién co dién dung C.

. |
i)y C > -~
—= | | B Truc chuan

HINH 3.9a YV =Xec.l
HINH 3.9b: Gian dd vector phase

Goi i(t) la dong tire thoi qua mach chwra tu C, ta co:
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. dv(t d .
i(t) = C.% = C.a(vm.sm(cot))
Suy ra:
i(t) = (Cw).V,, cos(ot) = (Co).Vy, sin(wt +g] (3.23)

Tir (3.23), ddt I 1a bién do cla dong tkc thoi i(t), suy ra:

1
Im = (C(D)Vm hay Vm = (ajlm

1
Chia 2 vé ctia dang thirc ndy cho f ta co _m || m_
o 2 (ij V2
1
Tém lai: Vims = (a)'lrms (3.24)

Trong (3.24) goi Vims, Ims 1an ot 12 ap hiéu dung dat ngang qua
hai dau 2 dau tu dién va dong hiéu dung qua mach chira tu dién.
Quan hé nay la dinh luat Ohm viét theo gia tri hiéu dung cla tu dién
thuan dung trong mach xoay chiéu.

Dat X.: dung khang cua tu va dwoc xac dinh:
1 1
Co 2mfC
Tw dong va ap tire thoi trén tu dién thuan dung, ta tim ra dwoc
goc léch pha (xem hinh 3.9b) va két luan nhw sau:
Dién ap dat ngang qua hai dau tu dién cham pha hon dong dién

X = (3.25)

qua tu dién mét goc la 90° (hay g).

3.2.4. MACH DIEN HINH SIN VO1 CAC PHAN TU’ R, L, C GHEP NOI TIEP

) X,ét mot doan mach
noi tiép cac phan to R, '(t)

L, C & hinh 3.10. Goi: o_/\/\/\_om_o_| |—o

e v(t) ap tlrc thoi dat - v =4 Vc(t) =i
ngang qua hai dau + VR(D) i Vil ’+ ) i

mach. + V(t)
e i(t) dong tirc thoi qua HINH 3.10: Mach R, L, C ndi tiép
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mach.

o VR(t), vi(t), ve(t) 1an lwot 1a cac ap tirc thoi dat ngang qua hai dau
trng phan tr R, L, C.

e Truodc tién vé gian dd vector phase trinh bay cac quan hé ap va
dong trén tirng phan tk tai: R, L, C trén mach.

e Trinh tw xay dwng gidn dd vector phase duwoc trinh bay tém tat
theo cac bwdc nhu sau:

4 Buwoc 1: Trong mach néi tiép chon dong qua mach lam chuén va
vé vector dong dién.

1=

Bwdc 2: Lan lwot vé& cac vector dién ap (dat ngang qua hai dau
trng phan t&); khi v& chi y géc léch pha gira cac dién ap voi
dong qua mach.

4+ Budc 3: Tim vector dién ap tbng cip vao hai dau cta mach.
Vector ap tdng chinh Ia vector tdng hop tlr cac vector ap dat
ngang qua hai dau cla tirng phan t& trong mach.

Chu y: Do quan hé gilra bién dd cwc dai v&i gia tri hiéu dung cua
cac dai lwong dién &p va dong dién hinh sin la~+/2 Ian. Trén gian do,
khi vé cac vector phase, co6 thé vé cac vector phase cd suat bang gia
tri hiéu dung (thay vi biéu dién suat cua cac vector theo bién dé cuc
dai).

Gian o[o)
vector clia mach
R, L, C ni tiép v = X1 =(Lo).l
dwgc trinh bay
trong hinh 3.11.

Goi ¢ la goc _x =t
léch pha thoi V=Xl = (c@ .
gian gitba dong V=2
qua mach vai ap

cap ngang qua ()
hai dau mach. 1

I V. =Rl Truc chuén

Pai  lwong
cose dwgc goi la
hé sb cong suat
clia toan mach.

Bay gio ta xét thém mot gian dd khac dwoc suy ra tir gian dd
vector phase dién ap (hay tam giac dién ap). Thwc hién phép bién
hinh: chia méi canh cla tam giac dién ap cho dong hiéu dung |, ta

HINH 3.11: Gian dé vector phase, Tam giac dién ap.
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duwoc tam giac maéi d§ng dang v@&i tam giac dién ap. Tam giac tim
dwoc goi la tam giac tong tré xem hinh 3.12.

V= X = (o) |
V=2Zl
@ i ’ R
| _ TAM GIAC TONG TRG
o =Rl
TAM GIAC DIEN AP R

HINH 3.12: Tam giac dién ap va Tam giac tong tr& (treong hop tai R,L,C nbi
tiep co tinh cam).

Tu tam giac tdng tré xay dwng dwoc theo hinh 3.12, suy ra cac
quan hé sau:

+ Téng tré twong dwong Z cla toan mach:

2
Z:M:\/R2+(XL—XC)2 = R2+(Lm—i) (2.26)
lrms CO)

+ Quan hé gitra hé sb cong suét theo téng tré ctiia mach la:

R
cosg = (2.27)

Hay: tgo R R (2.28)
Trong qua trinh tinh toan giai mach xoay chiéu néi tiép, ta chu y
Cac qui wdc sau day:
> Khi so sanh goc léch pha ¢ giira dong i(t) qua mach va ap v(t) cép
ngang qua 2 dau mach, ta cé cac trwdng hop sau:
o Khi [(t) cham Pha hon v(t): Mach c6 tinh cam, hay mach co6 hé
sO cbng suat coso tre, luc dé X, > Xc.
= Khi i(t) trung pha v(t): Mach c6 tinh thuan tré, hé sb cong suét
cla mach cose = 1, luc d6 X, = Xc.
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o Khi [(t) s&m pha hon v(t): Mach c6 tinh dung, hay mach c6 hé
s0 cbng suat cosp som, luc do X, < Xc.
» Khi xac dinh gia tri tgo, ta cling cé cac trwong hop sau:
1 Mach c6 tinh cam < X. > Xc, gia tri tge > 0.
Mach co tinh tré < X, = Xc, gia tritge = 0.
1 Mach c6 tinh dung < X < Xc, gia tri tge < 0.

VL=XL.I=(Lco).IM X, = (Lo)

wh =
_ 2 ()

1
¥ Vo =Xl = (&}I TAM GIAC TONG TRO

TAM GIAC DIEN AP

HINH 3.13: Tam giac dién ap va Tam giac tdng tr& (treong hop tai R,L,C nbi
tiep co tinh dung).

3.2.5. CONG SUAT CUA MACH DIEN XOAY CHIEU VO1CAC PHAN TU R,
L, C MAC NOITIEP
Thwe hién twong tw theo muc 3.2.4, nhan mdi canh cuia tam giac
dién ap véi dong hiéu dung | d& dwoc tam gidac méi ddng dang voi
tam giac dién ap. Méi canh cla tam gidc mai cé thér nguyén la cong
suét (xem hinh 3.14).

Vi=X.P=(lo).P
V=X 1= (o). (1= XF = (o)
V=2l Vol = X2 = [éj.lz
P
| V=Rl
TAM GIAC DIEN AP

TAM GIAC CONG SUAT Vel = RP
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HINH 3.14: Tam giac dién ap va Tam giac céng suét (trvong hop tai R,L,C
noi tiép cé tinh cam)

Cac thanh phan cong suét tim dinh dwoc tlr tam giac cong suét
duwoc dinh nghia nhw sau:

+ Cong suat tac dung P: dac trwng cho nhiét nang sinh ra trén
phan t R trong mot don vi thoi gian. N6i mot cach khac cong suat
tac dung P la cong suat tiéu thu trén phan t&r R trong mach xoay
chiéu. Céng suat tac dung P xac dinh theo quan hé sau:

2
F)=R'|rms=vrm3' “Vm-

1
lims-COS® = 2 Vil -COS® (3.29)

Vé&i ¢ la géc léch pha gitra dién ap va dong dién: @ = @,, — @;
Phan t& R tiéu thu nang lwong tlr ngudn nén cdng suét tac dung
cua R ludn luén duong.

+ Cong suat phan khang Q: cong suét tiéu thu trong cac phan
tor cudn day vf;t tu dién dwoc goi la cong suat ph?n khang. Cac thanh
phan cong suat phan khang vé theo phuwong thang ding, gia st qui
woc hwong dwong cla truc tung hwédng te dudi 1én trén, ta co:

% Cong suat phan khang Q. ctia cudn day L:

2
% Cong suat phan khang Qc cua tu dién C:
2

% Cong suat phan khang toan phan toan mach la:
. 1 .
Q=Q +Qc =(X_~Xc) 2 = Vims s -SiNQ =2 Vi Iy Sing | (3.32)

4+ Cong suat biéu kién S : thanh phan cong suat dic trwng bang
canh huyén tam giac cong suét dwoc goi la cong suat biéu kién S.
Cong suat biéu kién S d&c trung cho nang lwong toan phan tir ngudn
cung cap cho toan mach, xac dinh theo quan hé sau:

1
S=V,od me=ZI12 ==V | (3.33)

ms*' rm rms _E'

+ Don vi do cha cac thanh phan cong suat dwoc xac dinh nhw
sau: [P] = [W] (W: Watt); [Q] = [VAR] (VAR: Volt Ampere Reactive);
[S] = [VA] (VA: Volt Ampere).

+ Tinh chét cua mach dién co thé xac dinh théng qua cac gia tri
cua cac thanh phan céng suat dwgc tom tat nhw sau:
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< Mach c6 tinh cam khi |Q|>|Qc|, hay Q=Q_ +Q¢ >0
< Mach c6 tinh dung khi |Q_ | <|Q¢|, hay Q=Q, + Q¢ <0
» Mach c6 thuén tré khi |Q|_| =|QC|, hay Q=Q_ +Qc =0

+ Cac quan hé gilra cac thanh phan coéng suét duwoc tom tat nhw
sau:

P =S.cos (3.34)
S
Q  Q=Ssing=P.ge (3.35)
P _[52, A2
HINH 3.15 S=VPT+Q (3.36)

3.3. NGUYEN LY BAO TOAN CONG SUAT
3.3.1. DONG TAC DUNG VA DONG PHAN KHANG

Xét mach mét ctra tbng quat, bén trong mach i(t)
c6 thé bao gdbm cac phan t& thy déng R, L, C
dwoc dau ghép lai véi nhau. Truong hop don
gidn nhat |a d4u ndi tiép; xem hinh 3.16.

Goi v(t) 1a ap cap vao mach va i(t) 1a dong tir
ngudn cap dén mach. Tuy thuéc vao tinh chat v

+
P

cta tai, mach mét ctra co thé co tinh cam hay L

tinh dung. Gian do vector phase mo ta quan hé

gilra cac vector ap va dong cap dén mach mot c

ctra theo tinh chat tai trinh bay trong hinh 3.17 - I
HiNH 3.16

Tai tinh cam

Q
o2
A\

Tai tinh dung

HINH 3.17: Vector 4p va dong clia mach moét ctra theo tinh chét tai
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Chiéu vudng goc vector dong xubng phwong V va phuong thang
goc voi V ta ¢ cac thanh phan hinh chiéu lan lwet 1a I va I, xem

hinh 3.17.

|, =l.cose
l, =lsing

T cac quan hé (3.29) va (3.32) suy ra:
P=V.lcosp=Vl,

Q=Vlsing=V.l,

3.3.2. NGUYEN LY BAO TOAN CONG SUAT

(3.37)
(3.38)

(3.39)
(3.40)

Tém lai, dong thanh phéan |, trung pha véi ap V dwoc goi la thanh
phan dong tac dung, dong thanh phan I, léch pha 90° véi ap V duwoc
goi la thanh phan dong phan khang. Thanh phan déng I, tao ra cong
suét tac dung va dong thanh phan I tao thanh céng suéat phan khang.

Truong hop téng quat xét mach mét cira bén trong gom nhiéu 3
nhanh tai song song, moi tai cé tinh chat khac nhau, xem hinh 3.18.

Gia st tai T4 va T2 c6 tinh
cam, tai Tz co6 tinh dung, gian
dd vector dong va ap trong
trwdng hop nay duoc trinh bay
trong hinh 3.19 khi chon truc
chtra vector ap lam truc chuén.
Chiéu quan hé vector:
I=lj+l, +l; xubng cac truc
theo phwong V va phuwong
vubng goc voi V. bat truc theo
hwéng vector V la truc v va truc
thang goc véi vector V 1a truc w,
ta co:

i(t)

O
+ I1 I2
vy [lps []e2
Q1 Q2
- S1 S2
O
T4 T T3
HiNH 3.18

P3
Q3
S3
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|w
Ix3 .13
v ')
-
@4
Ix2 ¢, >0
o (p2 >0
R | 9, <0
Ix1¢

HINH 3.19: C4c thanh phan hinh chiéu ctia cac dong dién trén phwong v va
phuong w.

heyl=heyl, +heyl, +heyly

he,, I = thT1 + thTZ + waTs
Hay:
I, =lq+1o+13 (3.41)
ly =lyq+1lo =13 (3.42)
Nhan 2 vé clia quan hé (3.41) cho ap hiéu dung V, suy ra:
VI =Vl;+Vl,+Vl,
Suy ra:
Vl.cos¢ = Vl.cos @, + Vl,.cos ¢, + Vi;.co8 5

Tém lai:

Twong tw, nhan 2 vé cta quan hé (3.42) cho ap hiéu dung V, suy ra:
VI, =Vl +Vli, -V,

Hay: Vising = Vl;.sing, + Vl,.sing, + Vl;.sings

Chu y: Trong quan hé (3.43) cac gia tri Vl,.cosg,>0;
Vl,.cos ¢, >0 va Vl;.cosg, <0, vi cac goc léch pha ciia mdi nhanh
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c6 gia tri dwoc xac dinh khi chon dong qua nhanh lam chuén do do:
01>0; 9y >0; 03 <0.

Tom lai: Qr=Q¢+Q2+Q3 (3.44)

Tong quat: Voi mach bao gém nhiéu phan tdr Rk, cudn cam Lk va
tu dién Cy; cac thanh phan céng suat do trén ngd vao mach dwgc xac
dinh theo quan hé sau:

n n
2
Pr = Virns ins: COS@= D Py =D Ry fagy (3.45)
=1 k=1

n n
: 2
Qr = Vims hrms-SIN® = ZQk :Z(XLK — Xex )'Irmsk (3.46)
k=1 k=1
Néu goi cong suét biéu kién tir ngudn cip dén cac tai trén ngd
vao, ta cé quan hé sau:

n
Sr=V. Jo =P +Q2 = Zsk (3.47)
k=1

Vidu 3.4:
Cho mach dién gdm ba tai ghép song song théng sb ctia méi tai
ghi nhan nhw sau:
4 Tai 1: 250 VA, hé sb cong suét cosep = 0,5 tré.
4+ Tai 2: 180W, cos¢p = 0,8 sém.
4 Tai 3: 200VA, 100VAR, cosg tré.
Tinh cong suat biéu kién tong cap dén tai va hé s6 cong suét
twong dwong cla tai tong hop.

Giai:

~ Lap bang tom tat cac sb liéu va ap dung nguyén ly bao toan cong
suat, ta co:

Tai P [W] Q[VAR] S[VA] coso
125 216,51 250 0,5 tré
2 180 125 0,8 s6m
3 200 100 tré
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Téng 587,84 181,51

Pr [W] Qr[VAR]

Cong suét biéu kién tdng St duwoc xac dinh theo quan hé (3.47):

St =(Pr)2 +(Qr)? =+/(587,84)2 + (181,512 = 615,225VA

Hé sb cong suét clia toan hé théng hay tai téng hop la:

Pr 587,84

cosQ = —_—
S; 615,225

=0,9555

3.4. MACH DIEN HiNH SIN GHEP NHIEU NHANH SONG SONG

Khi giai mach xoay chleu hinh sin ¢4 nhiéu nhanh song_song,
hay ghep hén hop vira ndi tiép vira song song. Truwéc tién can xay
dwng gian d6 vector phase toan mach; sau d6 dya vao gian d6 tim
duwoc xac dinh hay tinh toan cac théng sé.

Phwong phap giai nhw trén la phwong phap giai mach xoay
chiéu bang phwong phap hinh hoc

3.4.1. TRINH TU DUNG GIAN DO VECTOR PHASE CHO MACH CO NHIEU
NHANH GHEP SONG SONG

Budc 1:

+ Tach roi cac nhanh song song (hay nhanh ré) thanh tirng mach
riéng.

4 Xay dung gian d6 vector phase cho mdi nhanh.

4 Khi xay dwng cac gian dd vector clia trng nhanh ré, nén chon
dong di qua nhanh dé lam chuan.

Buwéc 2:

+ Dwa vao céac gian doé tim dwoc trong buéc 1, thuc hién phép chap
cac dd thi vector trong cung mot
hinh.

4 Khi chap cac gian dd vector clia cac
nhanh ré 1én nhau, vector dac truwng
cho ap dat ngang hai dau nhanh ré
trong cac so dé phai tring nhau.
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Vidu 3.5:
V& gian d6 vector phase cia mach dién trong hinh 3.20.

Giai:
Budc 1:
Tach riéng mach dién song song thanh hai nhanh riéng:
— Nhanh 1 chi chva duy nhét dién tr& R.
— Nhanh 2 gém hai phan t& ndi tiép Ry, L.
— Vé gian db vector phase cho tirng nhanh riéng 1& (hinh 3.16).

Buéc 2:

Chap hai gidn d6 suy ra gian d6 cla toan hé. Trén gian do vector
hinh 3.16, chu y cac tinh chat sau:

% @2 1a goc léch pha gitra dong I, v&i ap V; cosez: hé s6 cong
suat cua nhanh 2.

+ ¢ la goc léch pha gitra dong | qua nhanh chinh véi dién V;
cosg: hé sO cbng suat cua toan mach hay cua tai tong hop twr hai
nhanh song song.

+ Dong hiéu dung I dugc xac dinh theo cac gié tri cha dong hiéu
dung |1 va Iz bang phép cbng vector. Ap dung két qua trong 3.1.5 dé
tinh ra gia tri caa dong hiéu dung I.

4+ Cong suét phan khang trén nhanh 2 chinh la céng suét phan
khang cta toan mach; vi nhanh 1 khéng chira phan t& cé cong suat
phan khang.

4 Cong suat tac dung clia toan mach xac dinh bang mét trong hai
phwong phap sau:

o Codng céac gia tri cong suat tac dung tim dwoc trén mdi nhanh.

o Ap dung quan hé: P =V, lims.COS®

—_—
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HINH 3.21: Cac bwdc thuc hién gian dd vector phase cho mach song song
trong thi du 3.4.

Vi du 3.6: i

V& gian db vector phase clia  .—A\/\/ 0 _
mach dién hinh 3.22. + Vap - : I2
1

+
Giai: v Vbcé c__
R;

Budc 1: .
Tach mach dién trong hinh o

3.22 thanh 2 nhanh: Nhanh ab va HINH 3.22 ¢

nhanh bc la mach song song

gom hai nhanh gitra 2 nitb va c.

V& gian d6 vector cho mach song song gitra 2 nit b va c.
V& gian db6 vector clia nhanh ab.

Budc 2:
Chap cac gian dd vector I&n cuing mét hinh vé.

Vibe = Rz2l1 |
— I > Vbe = R2.i1= Xc.i2
I2 ” >
Vbe = Xci2 Gian db vector phase cta 2 nhanh
> song song gitra 2 nlt b, ¢
Vab \'}
Vab= Rl

I Gian dd vector phase vé cho toan mach

HINH 3.23: Cac bwdc thwe hién gian dd vector phase cho mach ghép hén
hop trong vi du 3.5.

3.4.2. GIAl MACH XOAY CHIEU GHEP SONG SONG (DUNG GIAN DO
VECTOR PHASE)

Trong qua trinh giai mach song song, néu ap dung phwong phap

gidi bang hinh hoc phdi hgp v&i gian do6 vector phase, ta tién hanh
theo trinh tw nhw sau:

Buéc 1:
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Vé gian dd vector phase clia toan hé théng doan mach (ap dung
ndi dung trinh bay trong muc 3.2.1 néu trén).

Dwa theo gian o[6) vector phase tim dwoc, chung ta rut ra cac quan
hé vé dong ap, cong suat cta hé thong.

Buwéc 2:

Vidu 3.7:

gdm hai nhanh tai dau song song,
hinh 3.24. Téng cbng suat tac
dung tiéu thu trén cac tai Ia
1100W. Xac dinh:

Tuy thudc vao théng sé can tinh theo yéu cau cia dé bai, ta tim ra
cac ket qua.

Trong qua trinh tinh toan, ta chi y dén viéc s dung cac phwong
phap tinh sau day:

= Hé thire lwgng giac trong tam giac thwong (dinh ly Cosin).

= Phép chiéu vudng goc cac hé thirc vector xubng cac truc.

Trong cac bai toan co lién quan dén cdng suét tac dung.

Ta can chi y dén coéng thuc:

2
P =Vimsdms-C0s0 =R < -

3Q XLt=4Q

Cho mach dién xoay chiéu

a. Dong hiéu dung |1 va |2 qua méi HINH 3.24
nhanh song song.

b.

Ap hiéu dung V cép ngang qua hai dau tai

c. Dong hiéu dung | tr nguén cip dén tai; suy ra hé sbé coéng suat
cose cua tai tong hop.

Giai:
a.
dwng gian dd vector
phase cua toan
mach, hinh 3.25.
Dya vao gian dd
vector phase tim
dwoc:

Pau tién xay

Téng tr& cla

nhanh tai th& 1: HiNH 3.25
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Z,=3?+4% =50

i . A s \%
Dong hiéu dung |1 qua nhanh th 1 1a: | =5
Dong hiéu dung qua nhanh tai th» 2 1a: |, = ﬁ
Lap ti s6 cac dong hiéu dung 11 va Iz, suy ra: |y =21,.

Cobng suat tac dung tiéu thu trén toan bd tai la 1100 W, xac dinh theo
quan hé sau:

P=P,+P, = Vlcosp =312 +1015 =1100 W
Lap ti sb gira cac cong sudt P, =312 va P, =10.3.
2
L 31 _(i) h _i(Z)Z_E_ﬁ
P, 108 107(l,) 10 10 5

Hay: PP _P+P P 11004,
6 5 6+5 11 11

Tom lai, ta co két qua: Py =600 Wva P, =500 W

Dong hiéu dung qua nhanh 1 la: |y = \/g = /? =102 A

Dong hiéu dung qua nhanh 2 Ia: |, = % = % =52 A

Suy ra:

b. Ap hiéu dung V cip dén hai dau mach tai la:
V =101, =10.5v/2 = 504/2 [V]
c. Dong hiéu dung | ttr ngudn cip dén Tai : Ap dung dinh ly cosin
Tw gidn d6 vector trong hinh 3.25, ta vé& riéng gidn dé vector
dong dién theo hinh 3.26.
2 =12 413 - 21,1,.c08(180° — ;) = 2 +13 + 21, 1,.cos(¢;)

2 = (107/2)? +(5+2)? + 2(10+/2).(54/2) .cos
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Hé sb cong suét ctia nhanh 1 1a
cosgs dwgc xac dinh theo quan \
hé sau:

COSQ4 :?:%:0,6
1

Suy ra:
12 =200+ 50 +200.0,6 = 370
| =/370 =19,235A

HiNH 3.26

Hé sb cong suét toan mach dwoc xac dinh theo mét trong cac
phwong phap sau:

Phwong phap 1: Chiéu vuéng goc hé thirc vector xudng 1 truc.

Tw gian dd vector trong hinh 3.26, ta c6 quan hé vector:
1+ 12. Chiéu hé thic vector nay xubng truc x dang mang
- - -
vector dong Iz, ta c6: he, | =hc, I1+hc, |2. Suyra:

3
lcosgp+l, (10V2M()+52 445
S J370 370

COSQ =0,8087

Phwong phap 2: Ap dung cong thirc tinh cong suat tac dung.
Theo ly thuyét ta co quan hé sau: P = V,lims-COS®.

P 1100
Vrms-'rms (50\/5)-(\] 370)

Suy ra: cosg = =0,8087

Vi du 3.8:

Cho mach dién xoay chiéu hinh 3.27, dong hiéu dung qua céac
nhanh cé cac gia tri 1an lwot la: I+ = 20A; 1 = 18A; I, = 15A. Xac dinh
R va X|_.

CHAU VAN BAO - NGUYEN THE KIET 107



CHUONG 3: PHAN TiCH MACH BIEN XOAY CHIEU (CHE DO XAC LAP)

(o,
+ IT + I1 2 IR I2 V>
()
< ¥ -—(180° - 9,)
Vv 40
<
|R |x .
] [ Ix
O
HINH 3.27 HINH 3.28

Giai:
Dau tién xay dwng gidn dd vector phase cho toan mach, ta cé
cac nhan xét nhuw sau:
— Mach c6 2 nhanh song song.
— Hai nhanh song song chtra R va X, c6 dong tdng 13 11.
— Dong |1 va |l tao thanh dong qua nhanh chinh Iy.
Gian db6 vector phase clia toan mach trinh bay trong hinh 3.28.

Goi ¢1 la goc léch pha thoi gian gitra dong 11 v&i ap V cap vao
hai dau mach.

_ Goi ¢ la goc 1éch pha thoi gian gitra dong Ir v&i ap V cép vao hai
dau mach.
Goi Ir la dong qua nhanh R va Ix Ia dong qua nhanh X, va ta c6

quan hé sau: | =N/I§ +I§

Ap dung dinh ly cosin ta cé:

2 =12 +15 - 21,1,.c08(180° — ;) = 2 +13 + 2, ),.cOSQ,

21213
cospq=—+—1—2
21,1,
2 102 4g2
Suyra:COS(p1:30 187 ~15 =0.65
2.18.15

sing; = /1—cos2p; =1—(0,65)% =0,75993
Dong hiéu dung Ir va Ix dwoc xac dinh theo cac quan hé sau:
|r =l.cosp,;=18.0,65=117 A
l, =ly.sinp; =18.0,75993 =13,68 A
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Ap hiéu dung V cép dén hai dau mach la: V =41, =4.15=60V

Gia tri cua dién tro R: R=X=ﬂ=5,139
k 117

Gia tri cia dién khang X.: X| = X = i =4,385Q
l, 13,68

3.5. DIEU CHINH HE SO CONG SUAT CUA PHU TAI
3.5.1. TON THAT BIEN NANG TRONG QUA TRINH CHUYEN TAI

Xét mot mach truyén tai trong  —"ad
hinh 3.29 véi: O
inh 3 ‘9 V.GAI o o " AN < Tai
~ R¢ la dién tr& cia toan bd Rd
dwong day truyén tai. Vp Vv P
- P‘Ié Eéng suat tac dung cap - - cosQ
deén tai. O
— V la ap dét trén hai dau tai. HINH 3.29
— cosg la hé sé cong suét tai.
— |lms la dong hiéu dung qua tai dwoc xac dinh theo quan hé:
L __P
Ms v .coso
4 Tbén that dién nang trén dwong day la:
2
I:)d = Rd'lrms
2
R,.P
Hay: Py=—54—— (3.48)
Vims-COS“ @

Cong suét tac dung tir ngudn cép dén tai co tinh dén ton théat
dién nang trén dwdng day truyén tai la:

P, =P +Pq

4 Hiéu suét truyén tai dwoc xac dinh nhu sau:
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n= L (3.49)
Pp P+Py '
Thay (3.48) vao (3.49) suy ra quan hé sau:
1
n= (3.50)
R4.P
1+ 50—
Vims-COS“@

Tw cac quan hé trén rut ra két luan sau:

— Véi cdng suét tac dung P, dién ap V va gia tri dién tr& cua
dwong day Rq cho trwedc; khi hé s6 cong suat tai giam di 2 lan ton hao
trén dwdng day tang 4 lan.

— Khi hé sb cong suat gidam thap, hiéu suét truyén tai giam thap.

Tom lai, khi hé s6 cong suét tai giam thap ton that dién nang trén
duwong day truyén tai gia tdng va hiéu suét truyén tai giam thap Do
do can thwc hién cac bién phap cai thién va nang cao hé s6 cbng
suét tai.

3.5.2. PHUONG PHAP DIEU CHINH HE SO CONG SUAT DUNG TU PIEN
~ Dbi voi cac tai van hanh trong lwgi dién ha thé; dé nang cao hé
sO cbng suat ta ghép song song tu dién C véi tai.

— Vi bién phap nay; hé s6 cong suat tai ciing nhw cong suat tac
dung tiéu thu trén tai van duy tri gia tri hién cé nhung hé so6 cong suat
cua tai tong hop (tai va tu C) sé thay doi.

— Khi thyc hién bién phap trén, céng suat tac dung cla tai téng
hop khéng thay doi, nhwng cong suat phan khang sé thay doi.

Tom lai, sau khi lap tu C, cong suét biéu kién cap cho tai tong
hop sé thap hon cdng suat biéu kién cap déen tai trwde khi lap tu C.

— Khi xac dinh tu dién dung diéu chinh hé sb cong suét, ta can
tim cac thong so sau day:

+ Dién dung C.
+ Cong suét phan khang Qc.
+ Ap hiéu dung V dat ngang qua hai dau tu.
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P=V.l.cose

Q=V.lsing
S=VI

S=+/P?+Q?

Tam giac cong suat
trwéc khi lap tu

HINH 3.30: Tam giac cong suat cla tai (trwéc khi ghép song song tu C)

Trong hinh 3.30 trinh bay tam giac cong suét cta tai (trudce khi
ghép song song tu dién C dé nang cao hé so cong suat). Gia st tai
co tinh cam (dong | qua tai cham pha hon ap V dat ngang qua hai
dau tai). Sau khi lap tu dién C song song vai tai, trong nhanh chira tu
C c6 dong IC s&m pha hon ap V goéc 90°; dong tlr ngudn cap vao cho
cac taila .

Ta gap mét trong hai trwdong hop sau:

+ Dong téng In cham pha hon ap V; tai téng hop (tu C + Tai) co
tinh cam nhwng hé s6 céng suat cua tai tong hop gia tang, xem hinh
3.31.

4 Dong téng I, sém pha hon ap V; tai téng hop (tu C + Tai) co

tinh dung nhwng hé sé cong suét cua tai tdng hop gia tang, xem hinh
3.32.
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—»ln

Tam giac céng suat sau khi
dau tu C song song v&i tai
P=V.l.coso
Q=V.lsing
(Q-Qc) S=VI
S=+P?+Q?
V2
Qc=——=V%(Ca)
XC
$'=P2+(Q-Q,)
cos P
¢ S
Gian db vector phase sau khi 0’ = Q-Q,
dau tu C song song v&i tai 9¢ = P

HINH 3.31: So d6 mach va tam giac cong suét sau khi du tu C song song
v&i tai (Trwong hop tai tong hop cé tinh cam).

Tam giac céng suat sau khi
dau tu C song song voi tai

P=V.l.cos¢
Q=Vlsing
S=VI

Gian db vector phase sau khi Q.-0
dau tu C song song v&i tai tgep'=—¢

HINH 3.32: So d6 mach va tam giac cong suét sau khi dau tu C song song
v&i tai (Tredng hop tai tong hgp co tinh dung).
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~ Chd y: Phwong phap d4u song song tu C vai tai dé diéu chinh hé
s0 cdng suat trong ky thuét goi la phwong phap dung tu bu diéu chinh
hé sb céng suat.

Vidu 3.9:

~ Cho tai 1 pha tiéu thu cong suét tac dung P = 15KW; hé sb cong
suat cose = 0,6 treé. Biét nguon cap dén tai c6 ap hiéu dung Vims =
220V; tan so f = 50Hz.
1. Tinh dung lwong cla tu C dau song song voi tai dé nang hé 3{3
cbng suat den gia tri cose’ = 0,9 (chu y dén cac trwdong hop cose’ tré
va som).
2. Suy ra cac gia tri dién dung C cho méi trwdrng hop.

Giai:

1. Trwdng hop sau khi bu tai tdng co tinh cdm (cose’ tré hinh 3.31)
Quan hé gira cac thanh phan céng suét tac dung P va phan

khang Q trwdc khi dung tu bu:

Q=P.igep (3.51)
Quan hé gitra cac thanh phan coéng suét sau khi dung tu bu:
Q—QC =P.tgo’ (3.52)

T (3.51) va (3.52) suy ra:
P.tgo—-Q. =P.tgo'

Hay: Q. =P(tgp—tge) (3.53)

Ap dung bang sbé v&i cose = 0,6 va cosg’ = 0,9:

_sing :\/1—cosch :\/1—0,62 4

tgo = =—=13333
9 COS @ COS @ 0,6 3
L o ana2 002
tgo' = sing :\/1 cos” @ :\/1 0,9 _0,48432
coso' coso' 0,9
Suy ra:
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Q. = P.(tg(p - tg(p') =1 5000.(1,3333 — 0,4843) =12735,15 VAR
Dung lwvong tu bu trong trwong hop nay la: Q: = 12,74 kVAR.

. Vr%ns 2
Vi: Q¢ = s Vins-(Co)
]
QC — Qc

Suy ra: C= (3.54)

V2 o 2mfV3,

Trong d6 don vi do: [C] = [F]; [f] = [Hz]; [Qc] = [VAR]; [V] = [V].

Q1273515
2nfV2 . 21.50.2202

rms

=0,00083755 F = 837,55 uF

2. Trwérng hop sau khi bu tai tng cé tinh dung (cos’ sém hinh 3.32)
Quan hé gira cac thanh phan céng suét tac dung P va phan
khang Q trwdc khi dung tu bu:

Q=P.tgep (3.55)
Quan hé gitra cac thanh phan coéng suat sau khi dung tu bu:
QC -Q=P.tgo’ (3.56)

T (3.54) va (3.55) suy ra:
Q. -P-tge =P.tgo’

Hay: Q. =P(tgp+1ge) (3.57)
Ap dung bang sbé v&i cose = 0,6 va cosg’ = 0,9:
Q, =P.(tgo+tge') = 15000.(1,3333 + 0,4843) = 27264,75 VAR

Dung lwgng tu bu trong tredng hop nay la: Q. = 27,265 kVAR.
Tinh twong tw nhw trén, ta c6 két qua nhw sau:

Q, 2726475

_ = -=0,001793 F = 1793 uF
2nfV2 . 21.50.220
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3.6. BIEU DIEN MACH DIEN XOAY CHIEU BANG SO PHUC

V&i tin hiéu ap xoay chiéu hinh sin cé biéu thirc tirc thoi v(t) =
Vm.sin(ot + ¢) dwoc biéu dién bang vector phase quay; khi d&t vector
phase nay vao mét phing phtrc sao cho gdc clia vector tring véi gbc
cla hé truc toa d6 trong méat phang phirc; ta thwc hién dwoc sy
chuyén déi phwong phap biéu dién tin hiéu ap xoay chiéu dwdi dang
phtrc. V&i phwong phap biéu dién trinh bay trong hinh 3.33; ta noi
mach dién dang dwoc khao sat trong mién tan sb.

Gia tri tirc th&i (dang giai tich) A Truc do

Vo
“Vysin(ot+e) (>

y=V,.sing

v ¢

Truc th l_.l’CV

X= V .COS @
/ V VinZo
bién ap phorc
Truc chuam (viét dwéi dang phirc)
GIAN PO VECTOR PHASE

HINH 3.33: Cac phuong phap biéu dién dién ap xoay chiéu theo giai tich;
hinh hoc vector va s6 phtrc.

Do quan hé giira bién dd cla tin hiéu xoay chiéu hinh sin I&n
hon gia tri higu dung~/2 13n, ta co thé thay thé gia trj bién do cuc dai
bang cac gia tri hiéu dung khi biéu dién cac tin hiéu xoay chiéu bang
vector phase hay so phurc.

V&i dién ap v(t) =V, sin(ot + ¢) ta cé thé viét cac dang dién ap
phirc nhu sau (trong mén hoc Mach dién: ap phic va dong phirc
dwoc biéu dién theo gia tri bién dd):

+ Dang mi: V = Vm.ej(®t+(P)
+ Dang dai sé: V = x+jy

V6i X = Vin.COsQ; y = Vim.sing; V,, =x? +y?, p=tg™ (X]
X

+ Dang cuc: V =V,,.Zop
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3.6.1. TONG TRO'PHUC

Gia st dién ap xoay chiéu hinh sin: v(t) = Vm.sin(et + ¢,) duwoc
biéu dién theo dang phrc khi chuyén dbi vector phase vé tai lic ot =
0, ta cé:

V=V el (3.58)

Khi khdo sat mach dién phirc trong mién thdi gian, twong rng
v@i viéc chuyén doi vector phase vé tai luc ot # 0 sang dang phwc
theo dang mi nhw sau:

v =y, ellote) (3.59)

Twong tw, dong i(t) = Im.sin(ot + ¢i) dwoc biéu dién sang dang
phirc nhw sau:

= el o) (3.60)

Cac quan hé (3.59) va (3.60) chung ta ciing c6 thé viét sé phirc
theo dang cuc:

v(t)=V,.sin(et+¢,) :>\./=sz<pV (3.61)
i(t)=l,.sin(wt+g;) = 1= I Z P (3.62)

4 Tong tré phirc ctia phan tir thuan tré

i R I ZR=R
——AM— ——A—
+ - ::> + . -

4 \"/
v=iR V=IR

HINH 3.34: Quan hé gilra dién ap va dong dién trén R
Gia st cho dong dién dong i(t) = Im.sin(ot + ¢) chay qua phan to

R, thi dién ap dat trén hai dau phan t& R la: v(t) = R.n.sin(ot + ¢),
dong phtrc va ap phitrc qua phan t&r R dwoc biéu dién hinh 3.34.

Dong dién phrc: I=lZe (3.63)
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Dién ap phtrc: V=R.l,Zp=R.I (3.64)

Dinh luat Ohm viét theo dang phirc nhw sau:

V=Zg.1=R. (3.65)

D4t gia tri Zr la tdng tré phirc clia phan ti thuan tré tr quan hé
(3.65) co két qua sau: Zg =R

4+ Téng tr& phirc ctia phan tie thuan cam

EL=j(.UL

. |_ M
i |
— Y YLy = e o Y,
+ v - + . L - v
_ v
_ di . .
v=Lg V = (jwL)l

HINH 3.35: Quan hé gilra dién ap va dong dién trén L
Xét cudn day c6 hé sé tw cam Ia L & hinh 3.35; goi | =1_.e/®*?)
la dong dién phirc qua phan t.
Ap phtrc d&t ngang qua hai dau cudn day théa quan hé:
di(t)
v (t)=L.—=.
Suy ra ap phtrc qua phan t L:

V, = L.%(lm.ej(“’”“’)) = j.(mL).[lm.eJ(m"’)} (3.66)

~ Goi Z, la téng tr& phirc clia phan tir thuan cam, dinh luat Ohm
viét theo dang phtrc la:

V =21 (3.67)

So sanh (3.66) va (3.67) suy ra tdng tré phirc ctia phan t cudn
day L la:

ZL=j(Lw) = X, (3.68)
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Nhan xét:
% Tong tré phirc cla phan t& thuan cam la sé toan &o.

- 7L dwoc goi la cdm khang phirc ctia cudn day thuan cam.

4+ Téng tré phirc ctia phan tir thuan dung

HINH 3.36: Quan hé gilra dién ap va dong dién trén C

Xét tu co dién dung la C; goi V, =V,,.el®*)

ngang qua hai dau phan tc.
Dong dién nap dién tich trén cac ban cwc cua tu thda quan hé:

la ap phtrc dat

(1) =9Q_¢ dve (!
dt dt
Suy ra dong dién phirc qua tu:

o C.%(Vm'ej(mtﬂp)) _ j(oaC).[Vm.ej(‘”t*"’)} o0

~ Goi Zc 1a tong tr& phirc cda phan t& thuan dung, dinh luat Ohm
viet theo dang phurc la:

Ve =2Zc.l (3.70)

So sanh (3.69) va (3.70) suy ra:

_ 1 _j
Z =
“TiCo Co (3.71)
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Nhan xét:

4+ Tdng tr& phirc cGa phan t& thuan Truc a0
dung la so toan ao.

— Z,_=j(m.L)
% Zcdwoc goi la dung khang phirc cla
tu dién thuan dung
T& cac chirng minh trén c6 thé biéu
dién gia trj tdng tr& phirc cla tirng phan tor Zg =R
mach trén mat phang phtrc nhw trong hinh Troc
3.37. Ap dung cac gia tri tong tr& phirc sé thue
dwa bai toan gidi mach xoay chiéu dung -
phwong phap hinh hoc (gian dd vector Y = (@0)
phase) sang bai toan giai mach dung

ol

phwong phap dai sO. HIiNH 3.37
Viduy 3.10: °—

Cho mach dién xoay chiéu nhw hinh +i(t)

60 SR IR
3.38. Biét: Ry =8Q, R, = 6Q, L=—mH, N
T

Ce—' Fuva ngudn ap cap dén mach la: v(t)

800x
v(t) = 220+/2.sin(100m.t) [V] . % L <Lc

Xac dinh:
a. Téng tré phirc twong dwong cla toan hé o

thdng doan mach ghép song song.
b. Xac dinh gié tri hiéu dung dong dién cép
vao hé thong.

HiNH 3.38

c. Hé sb cong suét cla toan hé théng.

Giai:
Bwdc 1: Chuyén mach dién va cac théng sé mach sang dang phirc
nhw hinh 3.39.

— Dién ap ngudn viét lai dang phurc:

V = 22042200 (V).

— Téng tré phirc ctia nhanh 1:
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Z1=R;+j(Lo)

60

C .
+
Z1 =8+j(—.10‘3.100n] =(8+6))Q

T

Ri28Q R,360
— Téng tré phirc ctia nhanh 2:

Z2 =R, -
2 2 Co
Zo=6- J ~(6-j8)Q Ba<L g0l c
100
(80%] i

Mach dién twong dwong biéu dién  © ¢
dang phtrc trinh bay nhw hinh 3.39. HINH 3.39

Buwdc 2: Tinh toan cac thong sé
a. Tdng tré phirc cla toan mach
Goi Z 13 téng tr& phirc ctia hai nhanh ghép song song.
Ta cé: l:_i+_l. Suy ra: 2:_21'2_2
Z 71 22 Z1+ 22

Thay thé cac gia tri Z; va Z, vao quan hé trén suy ra tong trd
phirc twong dwong:

7_ (8+6j).(6-8j) _
(8+6j)+(6-8j)
Phan tich két qua tinh dwoc cho téng tré twong dwong nhw sau:

®» Phan thuc Re(Z)zR(Q); dac trweng cho dién tré twong dwong

(7=

clia toan mach.
» Phan o Im(f)z X(Q); dac trwng cho dién khang twong dwong

cla toan mach, dién khang X c6 thé dwong néu la cudc cam, con
dién khang X am néu la ty dién.

Z=(R-jX)=24£0; Z=VR%+X?; e=tg‘1(§)

(3.72)

= Mach song song cho trong vi du twong dwong véi tai cé tinh dung.
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® Trong treong hop nay dong tir ngudn cép dén mach sém pha hon
ap dat vao hai dau mach.

» Hé sbé cong suét

2 O—Pp—
cla toan hé co thé + |
duwoc xac dinh theo
gia tri nhan duoc cla 8Q R2§ 6Q 70 § R
tong tré twong dwong
Z; hoac dwa vao y o
Argument cla dong @ V=2207220
phtrc | (trong trwdng - ¢ S
hop nay chon ap dat T X
vao hai dau mach cé

o— |

Arg\./ =0).
HINH 3.40

b. Gia tri hiéu dung dong dién cap vao hé théng.
Ap dung dinh luat Ohm, ta co:

-V _22042.20°
z  (7-)

Dong hiéu dung chay trong mach la: |, = 222 A

A=44,813°A

c. Hé sb cong suat cluia toan mach:

Can cl vao ap phtrc V va dong phirc 1, ta suy ra hé sd cong
suét cla toan mach: cos ¢ = cos(8°17)=0,9898.

Vi dong s&m pha hon ap ngudn nén |a cose = 0,9898 som.

Chu y: Cac cau b va c cla bai toan trén cé thé dwoc giai bang

phwong phap khac nhuv sau:

U 22042.20°

4 Dong dien I, la: |, = 222/ -36.87°A

Z1 846
. . : o
4+ Dong dién I, 1a: I, ZZE =% =22:/2,53,13°A
2 —9J
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+ Dong dién qua nhanh chinh:

I=lt1, = 4,42(7 + j)A = 44.,813°A

®» Hé sb cong suét toan mach duwoc xac dinh theo phwong phap
nang lwong; dwa vao cong suét tac dung tong tiéu thu trén mach so
v&i cong suét biéu kién téng cung cép tir ngudn. Ta co:

2
4 Cong sudt tac dung tiéu thy trén nhanh 1: Py =R, 1 = R1rms.l17m
Nhw vay: P, =8.(22)° =3872 W

12
+ Cong suat tac dung tiéu thu trén nhanh 2: P, =R, I2rmS R2.27m
Suy ra: P, = 6.(22)? = 2904 W

4 Cong suét tac dung tong tiéu thy trén toan mach duoc xac dinh
dwa vao nguyén ly bao toan cong suat:

Tom lai: P =P, +P, =3872+2904 =6776 W
4 Cong suat biéu kién téng cung cép cho toan hé thng:
S=V, . =220.(22./2) = 6844,7936 VA

Hogc: S = %.Vm.lm = %.220.@.44 = 6844,7936 VA

4+ Hé sb cong suét toan mach xac dinh theo quan hé:

cosg=r = 68776 9899
S~ 6844,7936

3.6.2. CONG SUAT PHUC
Xét mach dién nhw hinh R L C

3.41; goi \./=Vm4(pvi ap phuc

cap vao hai dau mach va .

I=1. /¢ la dong phirc ti '? .

ngudn cap dén mach. .
HINH 3.41

Goi I' =1.,£ - ¢; 1a dong phtrc lién hop clia dong phirc |.
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Cong suét biéu kién phirc trong mach duoc dinh nghia nhw sau:

S=Jvr= 1.vm4<pv.|m4 —; = 1.Vm.|m4(pv -
2 2 2 (3.74)
-1
S= E'Vm'lmé(l) = Vims hms £@ = SZ£¢
Vé&i ¢ goc léch pha gitra ap va dong la: @ =@, — @
Tém lai: S=P+]Q=SZo (3.75)
Suy ra: Re(S)=Re(V.I")=P=V .| ..COSQ| (3.76)
Im(S)=Im(V.I")=Q =V, . ls.SiNQ|  (3.77)

Vi du 3.11:

Vi bai toan trong vi du 3.10, tim cong suét phirc cung cép cho
ttrng nhanh song song.

Giai:
= Cong suét phirc cung cap cho nhanh thir nhat:

4+ Ap phtrc cAp vao 2 dau nhanh thir nhat: V = 220+/22 0°V .

4+ Dong phtrc qua nhanh thir nhat: |, = 2242/ -36.87°A.

4 Dong phrc lién hop qua nhanh thee nhat: I = 224/2.,36.87° A
4 Cong suét phirc cung cap cho nhanh thir nhét:

S _ 220.+/2.(22+/2./36.87°
,=
2

® Cong suét phirc cung cap cho nhanh thir hai:

) =3872+j2904 VA

4+ Ap phirc cAp vao 2 dau nhanh thir hai: V =220+/220°.

4+ Dong phirc qua nhanh thi hai: |, = 22.«/5453,130A.

CHAU VAN BAO - NGUYEN THE KIET 123



CHUONG 3: PHAN TiCH MACH BIEN XOAY CHIEU (CHE DO XAC LAP)

+ Dong phtrc lién hgp qua nhanh hai: IZ = 22.\/54—53,130A.
+ Cong suat phirc cung cip cho nhanh thi hai:

o _ 220.+/2(22./22-53,13°)
, =
2

® Cong suét phirc cung cap cho toan mach:

-2904-j3872 VA

S=5,+8S, = (3872+j2904) + (2904 - j3872)

é =(6776—j968)VA =6844,7936/ - 8,1 3°VA
Suy ragéc ¢ =-8,13°

® T coéng suét phirc tbng xac dinh theo trén ta rat ra két luan
nhw sau:

4 Thanh phan thyc cla cong suat phirc téng dac trung cho cong
suat tac dung tiéu thuy trén toan hé thong (hay toan bd cac dién tré
trong mach).

Re(S)=P; = 6776 W

+ Thanh phan ao clia cong suat phirc tbng dic trwng cho cong
suat phan khang tiéu thy trén toan hé théng (day la thanh phan nang
lwong tr ngudn cép vao cho cac phan t& L hay C). Khi thanh phan o
cla cong suat phirc cé gia tri am; ta néi: tai cé tinh dung; hay dong tt
ngudn sém pha hon ap cap vao hai ddu doan mach.

Im(S) = Q7 = 968 VAR

% Suét clia cong suat biéu kién phirc chinh la gia tri cong suét
biéu kién cung cap tlr nguon cho toan hé thong:

S = P2 +QZ = /67762 + (~968)° = 6844,7936 VA

3.7. PHAN TiCH MACH DIEN XOAY CHIEU (CHE DO XAC LAP)

V6i cac mach dién xoay chiéu hinh sin sau khi da chuyén sang
dang phtrc, mudn gidi mach dién xoay chiéu trong trang thai nay,
ching ta cé thé sir dung cac phwong phap giai mach da trinh bay
trong chwong 2 cho trwéng hop mach mét chiéu. Bay gid bai toan
giai mach khong thwc hién trong khéng gian thyc ma thyc hién trong
khéng gian phtrc.
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3.7.1. TRINH TW GIAI MACH XOAY CHIEU DUNG SO PHUC

Theo cac chwong da khao sat: dinh luat Ohm; hai dinh luat
Kirchhoff la ba dinh luat co ban dung trién khai cac phuwong phap giai
mach. Céc dinh luat nay van dung cho cac mach phtrc. Khi tién hanh
gidi mach chung ta nén thyc hién tudn tw cac bwdc nhw sau:

Buoc 1: Chuyén ap va dong thyc (ké ca ngudn doc lap va phu thudc)
sang dang phtrc theo mét trong cac quy tac sau:

4 Hiéu dung (sin): v(t) = V.\/§.sin(mt+¢) o V= VZ
+ Cycdai(sin):  v(t)=V,,.sin(ot+¢) < V= Vo, Zd
4 Hiéu dung (cos): v(t) = V.\/E.COS(O)t +¢) < V= VZ

4+ Cycdai(cos): V(t)=V,.cos(ot+d) < V=V, 20

Cha y: Trong cung mét bai toan, trwdc khi chuyén céc dai Iuo’ng
dong &p xoay chiéu sang dang phurc; ching ta phai qui ddi tit ca cac
dai lwong nay viét theo cling mét dang sin hay cos.

Buwoc 2: Chuyén ddi cac phan tir mach R, L, C sang dang tong tr&
phirc hoac tong dan phire theo qui luat sau:
£ Digntrd R < Zg =R hay ﬁ:%

+ CubncamL < Z_sz_Lm:j_xL hay Y_L:_jLi
®

£ TudienC < Zc = —j.Ci ——jXc hay Y;=jCo
)
Sau dé vé lai mang dién theo dang phtrc.

Buwdc 3: Ap dung mot trong cac phwong phap gidi mach trinh bay
trong chwong 2 dé xac dinh cac dai lwgng dong, ap phurc.

Buwoc 4: Chuyén déi cac an sb phirc tim dwgc sang dang thirc; trong
bwéc 1 da dung qui tac nao thi trong bwdc nay chung ta ap dung qui
tac do.

Vi du 3.12:
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Cho mach dién xoay chiéu hinh sin gém 2 phan t& ghép ndi tiép;
tong tr& m&i phan tir la: Z; =3 +j4[Q] va Z, =1-j8[Q]. Biét ap

phirc cAp dén mach mach la: V =240 £0° [V].

Tim ap hiéu dung dat ngang qua 2 dau cla tirng phan to tai.

Giai:

Ap dung cau phan ap, ta co: V, = % va V, = %
(Z1+2,) (Z1+2,)

Suy ra:

- (3+4j).24020°
V1:
(3+4j+1-8))
Twong tw:
v _(1-8)).240.20°
27 (3+4j+1-8))

Ap hiéu dung dat ngang qua hai dau cta tirng phan t& 1a: Vims =
149,999 V va Vaorms = 241,87 V.

=-30+j210 =212,132,98,13%V

=270-j210=342,052 - 37,87%Vv

Vi du 3.13:
_ Cho mach xoay chiéu hinh sin gom 2 phan t& dau ndi tiép nhau:
Z,=4-j3Q va Z, =2+ j11Q . Biét ap xoay chiéu cap dén mach la:

v =200.sin(100m.t) [V]. Xac dinh ap phirc dat ngang qua 2 dau
tirng phan t tai va cong suét phire tiéu thu trén mdi phan to tai.
Giai:
Ap phtrc d&t ngang qua 2 dau tirng phan to tai:

T biéu thirc ap tirc thoi cAp dén mach; ta suy ra ap phuc:

V =200~£0° [V]. Tinh twong tw theo vi du 3.12, suy ra cac ap
phirc sau day:
v _ (4-3j).200 20°

" (4-3j+2+11))

=100 =100.,90% v
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\, _ (2+11).20020°
27 (4-3j+2+11))

=200+ j100 = 223,61,26,57° v

Coéng suét phirc tiéu thu trén mbi phan ti tai:
Dong phtre qua tai la:
200 £0°

— _—12-116=20/-5313°A
(4-3j+2+11))

Dong phtrc lién hgp cua dong qua téi la: I =12+ j16 = 20.,53,13°A
Co6ng suat phirc cung cip cho phan to tai 1 la:

S, = %.1004900.20453,130 ~1000.143,13° VA

Coéng suét phirc cung cap cho phan tw tai 2 la:
1

S, = 5.223,61426,570.20453,1 30 =2236.,79,7° VA
Vi du 3.14:

Cho mach xoay chiéu hinh sin o )
gom 3 phan t& ghép song song nhau:  + | > lo l i
Zi=1+j(Q); Z,=2+j(Q) va h I2 I3

Z; =1-j(Q). Biét dong tuc thoi tv ¢ - [] z [] - []
ngubn cdp dén cac tai la: %4
i(t) =10.sin(100m.t) [A] . Xac dinh:

a. Dong hiéu dung qua mdi nhanh ré.
Hinh 3.42

b. Cong suat phirc tiéu thy trén mbi tai. Suy ra cong suét tac dung va

biéu kién tiéu thu trén toan bo tai.

c. Hé sb cong suét clia toan bo tai.

Giai:

a. Dong hiéu dung qua méi tai (ghép song song)

Tw dong tlre thoi, ta suy ra dong phirc la: | = 10 £0° [A]
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. Z,
Ap dung cau phan dong ta co: |y = 1 1 1
[21 Z; Zsj

Trong do; gia tri [zi+_i+_ij dwoc goi la gia tri nghich dao

1 2y 23
cua tong tré twong dwong ctia hé théng ghép song song.
Ta co: l:(_i+_i L J (14— j0,2)”"
Z
Ngoai ra: ——(5—]5)9_ _L :1—0_:(4—j2)Q_1,
Zy | 2+]
I o
Vs =— |=—=(5+j5)Q
a > J (5+5)
Suy ra:
l, __97P _5,_3687°A S =ﬂA
14— JO 2 2
4—
l, = m —J10£-18,43°A =1, =/5A
5+5 0 5\2
=———=5/5313"A =l =——A
3 1’4 —j0,2 3rms 2

b. Céng suét phirc tiéu thu trén méi tai

Viét lai cac gia tri dong phirc lién hop véi cac dong phirc qua mbi
nhanh ré:

; =5,36,87°[Al; 15 =\10218,43°[A]; 15 =5,-53,13°[A]

Ap phtrc cép vao tai song song dwoc xac dinh theo quan hé sau:
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V=Zl1=(1+]).5 £ -36,87° = 542.,8,13° [V]

Co6ng suét phirc cla tirng nhanh dwoc xac dinh theo cac quan
hé sau:

s, :%.\'/.q‘ :%.5\/548,130.5436,870 _12,5+{12,5 (VA)
s, =%.\°/.|§ =%.5\/§48,13°.Jﬁ41 8,43° =10 + j5 (VA)
s, :%.\'/.lg :%.5&48,130.54—53,130 —12,5- 12,5 (VA)

Co6ng suat phirc tiéu thu trén toan bo tai:
S=8,+S,+S; =35+j5 = 25:/2,8.13% (VA)
Suyra:
4 Thanh phan cong suét tac dung tiéu thu trén tai la:
P= Re[Sj =35W
4 Thanh phan cong suat phan khang tiéu thu trén tai la:

Q =Im[éj _5VAR

4 Cong suét bidu kién tiéu thu trén tai 1a: S = 252 VA
4 Hé sb cong suét cla toan bo tai la: cose = 0.9899

Vi du 3.15:

Cho mach xoay chiéu nhw hinh 3.43, hay thay thé tai dang dau
dang Y gilra 3 nut a,b,c sang dang A. Tlr d6 suy ra dong phtrc | tir
nguon cap dén tai.

Chu y: phwong phap giai mach theo thi du nay con dwoc goi la
phwong phap gidi mach bang cach dung téng tré twong dwong.

Giai:
Theo gia thiétta co: Z, =2j ; Z, =2j @; Z, = Q.
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V=5 £0°V]
HiNH 3.43 HiNH 3.44

Ap dung cac quan hé dung xac dinh cac téng tré twong dwong
d4u theo dang A gitra 3 nat a,b, c.

Suy ra: Zy =2+ 2+—= 212 = j8Q
i

Z 12+1+J2—J j4Q
j2

J-J2

Z,, =j+j2+2—=j4Q
ab =J+t) 2 =]

Mach tvong dwong cla mach dién cho trong dau dé theo hinh
3.43 du’,o’c thu gon theo hinh 3.44, sau khi da thay th@ cac tong tr&
phirc dau hinh Y sang dang A gitra 3 nut: a, b, c. Tong tr& twong
duwong gilra tirng cap nut: (a,b) va (b,c) nhw sau:

®» Tong tré twong dwong gira cap nat (a,b):

5 B.-i4) _ .
Zigab =g oy = —18Q
jB+(-j4)
®» Téng tré twong dwong gitra cap nat (b,c):

s 40 ,
Z 0,941+ j0,235)Q2
tdbc = 441 = J )

Mach dién twong dwong sau khi thay thé tdng tré twong dwong
th ab Va th bc V@0 mach dién dwoc trinh bay trong hinh 3.45. Téng

tré phire twong dwong gitra hai nut a,c xac dinh theo quan hé sau:
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o
©
B
—
+
o
N
w
O
1
L

C

. V=5 _,0°
V=5.,0°

HiNH 3.45 HiNH 3.46
5 _ (0,941+j0,235-j8).(j4) _(1+j8)0

470,941+ 0,235 8 + j4
Dong dién phirc cung cép tir ngudn dwoc xac dinh theo quan hé
nhw sau:

5
148 +1

Gia tri hiéu dung cta dong dién cung cép tir nguén vao hé théng
phu tai:

- 0,147 —0,588(A) = 0,606~ — 75,96° A

ms = 0,4285 A

Vi du 3.16:

_Xac dinh dong hiéu dung qua dién tr& 10Q trong mach dién xoay
chiéu hinh 3.47.

Biét: e4(t) = 100sin(10t) [V] va e,(t) = 100sin(10t— 60°) [V].

0,02 F 2H ' a
~ (YY" O f
| 1 200
-5jQ
+ 10Q +
De, Sna (D O . ®
. E, = 100£ - 60°
E, = 100.£0°
HiNH 3.47 HINH 3.48

CHAU VAN BAO - NGUYEN THE KIET 131



CHUONG 3: PHAN TiCH MACH BIEN XOAY CHIEU (CHE DO XAC LAP)

Giai:
Dau tién, chuyén dbi cac thong sd mach sang dang phirc; xem
hinh 3.48.

Mach dién cd hai nat, chon nut chuén va xay dwng phwong trinh
dién thé nut tai a nhw sau:

Va—100 V, V,—100Z-60°
—— -2y =

, : 0
-5j 10 20j
Thu gon ta c6 két qua nhw sau:
. 1 1 1 100 100/ -60°
Vo | —+—+—|=—+ ,
-5j 10 20j) -5j 20j
Hay: \;a .(0,1 + 0,15j) =(-4,33+17,5))V

Suyra: V= (67,446 + 73,831)V =100.,47,58°V

Dong phire qua dién tré 10Q2 la:

i _ 67,446 +)73,831
10

Dong hiéu dung qua dién tré 10 Q 1a: | 5= 5\2A

=6,745+j7,383=10,47,58° A

Vidu 3.17:
Giai lai mach dién -5jQ a 20jQ
trong vi du 3.16 khi ap | A

dung phuwong phap dong 1

mat lwoi. . .
n I4 I2 +
Giai: - 10 Q -
Mach trong hinh 3.49 . * o
c6 2 mét ludi, ta can xay E, =100,0°| E,=100Z-60
dyng hai phwong trinh cén O
bang ap hay cac phuwong HINH 3.49

trinh ng voi cac mat lwdi

chtra cac dong phtrc 1 va l2. Dong nhanh thyc sy qua dién tré 10Q
chinh |a hiéu cua cac dong phirc néu trén.
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V6&i mét lwdi chiva dong i1 , ta co:

(10-5j).h=1012 = E1 =100 (3.78)
V&i mat lwdi chira dong iz, ta co:
~10.11+ (10 + 20j).I = —E2 = ~100.£ — 60° (3.79)

(10-5j).11—=1012 =100
Suy ra:

10,11+ (10 +20j).I2 = (~50 + 5013

Ap dung phuong phap Cramer; ching ta cé két qua sau:
100 -10
50.(-1+j+/3) 10.(1+2j)| 500-[2-(1+21')+(—1+j-\/§)]
(10-5j) -10 ‘ - 10.[(10—5]).(1+2j)—10]
-10 10.(1+ 2j)

4y =

Hay:

50.[1+j(4++3)] 10[1+}(4+3)]
Iy = U _ — 14,766 + j6,511(A)
10 +15]j 2+ 3j

Twong tw ta co:
(10— 5j) 100
10 50.(-1+jy/3) 50 (10-5)).(~1+/3)+20]

Ip = _
>~ 710-5)) 10 10.[(10-5]).(1+2))-10]

10 10.(1+2))
Hay:
| 5[-10+5j+10V3 +5¢3+20| 5[(2+3)+[(1+23)]
2= 10+15] N 243

2 = 8,022 - j0,873(A)
Suy ra:
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hi—I2 = (14,766 + 6,51 1)- (8,022 - j0,873) = 6,744 + [7,384(A)

Tom lai: | = li—l2 = 6,744 + j7,384(A) = 10.£47,59°(A)

Suy ra; | = 6,7445+7,383j =10247°59  [A]
Dong hiéu dung qua dién tr& 10 Q 1a: |, = 5v2A

3.7.2. TRUYEN CONG SUAT cUC PAI
> D6i v&i mach dién mét chiéu

Trong thuc té, mét mach dién Rt

duoc thiét ké dé cung cap cong suat AN a
cho tai, chang han trong linh vye
truyen thong mong muon cong suét
truyen dén tai dwoc tbi da. Van dé CD Vr /gI;L
can giai quyét dé truyén cong sudt

cwc dai cho mét tai la chung ta s
dung dinh ly Thévenin d& dwa mot

mach dién tuyén tinh cho trwéc vé b
mach twong dwong Thévenin nhw HINH 3.50
hinh 3.50. |
Cobng suét trén tai dwoc tinh theo cbng thrc sau:
2
. V
P=i?R =| ——| R, (3.80)
Ri+R,

Trpng mach dién & hinh 3.50, thi Vr va Rt la qé dinh. B,éng cach
thay doi gia tri cua dién tr& tai R., sao cho cong suat cung cap dén tai
la cwc dai. D€ cong suat truyen dén téj la cwe dai thi gia tri cla R.
bang Rr, day dwoc goi la nguyén ly truyén codng suat cye dai.

Vay dé cong suét truyén dén tai la cuc dai thi:

Va cong suét cuc dai trén tai R. dwoc tinh theo biéu thire (3.82):
2
V.
Poy=—1 3.82
max = R (3.82)
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Vi du 3.18:

Cho mach, dién nhu hinh 6Q 3Q 20 4
3.51, tim R. dé cong suét tac —W\
dung tiéu thu truyén dén Ry la
cwc dai va tinh cong suat cyc 12V 120 CDZA 4
dai dé. L

b

Giai:

HINH 3.51

Chung ta tim dién tr& Thévenin Rt & hinh 3.52 va dién ap
Thévenin V1 & hinh 3.53 t&r haicwc a, b

60 30 20 , 6Q 30 20 4
WA——W— — WA
§129 ‘ [ " ' A 1+
| ‘_‘ R, 12V %129 ®2a |vr
b 3

o

b
HINH 3.52 HiNH 3.53

Dién tr& Thévenin nhin tir hai cwc a, b:

6x12 _90

Rr=2+3+(6]/12)=5+
Pé tim dién ap V1, ta str dung phwong phap dong méc lwéi cho
mach dién & hinh 3.53, ta cé hé phuwong trinh:
18i; —12i, =12
i2 = —2
Giai hé phwong trinh (3.83) ta dwoc i1 = -2/3 A.

Ap dung Kirchhoff ap cho vong ngoai cung, ta dwoc dién ap
Thévenin Vr:

6iy +3i, + V=12 =V =22V

(3.83)

Dé& cong suét truyén Ry 14 cwe dai thi: R = Rt = 9Q
Va cong suét tac dung tiéu thu cwc dai la:
vz 222
 ox = ——— = =13,44W
4R 4x9
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> D6i v&i mach dién xoay chiéu

Xét mach dién trong hinh 3.54, 14 mot mach dién xoay chiéu
dupc két nbi voi mot tai la ZL va mach twong dwong 'I:hévenin duwoc
biéu dieén & hinh 3.55. Tai thwong la mét tré khang chang han la moét
ddng co dién mot chiéu, mot anten, mot TV, ... Goi ZT la tré khang

Thévenin va ZL 14 tr& khang tai.

a
Magh ;
i Z
b
HINH 3.54 HINH 3.55

V6i:  ZT =Ry +jX7 va ZL =R +jX_

Dé& cong suat truyén dén tai la cuc dai thi:

ZL =R, +jX_ =Ry —jX7 = Z1 (3.84)

Va cdng suét cuc dai trén tai ZL duoc tinh theo bidu thire (3.85):

VP

=— 3.85
max = gR . (3.85)

Trong treong hop tai 1a mot dién tré Ry, dé cong suat tac dung
tiéu thu truyén den R_ 1a cyc dai thi:

R, = JRf +X2 =2; (3.86)

Vi du 3.19:

Cho mach dién nhw hinh 3.56, tim Z_dé& cong suét tac dung tiéu
thu truyén dén Z_ 1a cuc dai va tinh cong suét cuwc dai do.
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Giai:

Trwdce tién, ta tim mach twong dwong Thévenin tai hai cwc cla

tai ZL. Tré khang Thévenin dwgc xac dinh dya vao hinh 3.57.

ZT = j5+(41/(8—j6)) = (2,93 + j4,47)Q

40 j5Q
_Wv . Y yym
8Q
O []z
1020°V 1{469
HiNH 3.56

Dung cdu phan ap trong
hinh 3.58, ta tim duwoc dién ap
Thévenin:

8-j6

T=—3 _745,-10,3°V
4+8-j6

DPé cong suét truyén dén tai
la cwe dai thi:

ZL =71 =(2,93-j4,47)Q

Va cbng suét cuc dai trén tai ZL tinh dwoc:

VE _ (7,45
I:)max = =
8R-|- 8x2,93

=2,37TW.

40 SQ
8Q
_T
T—mn
b
HiNH 3.57
40 52 a
AV — 1YY Y b
+
8Q
A Vs
1020°V ];469
b
HiNH 3.58
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BAI TAP CHUONG 3

Van dé 1: Gia tri hiéu dung va gia tri trung binh
Xac dinh gia tri trung binh va gia tri hiéu dung cula cac tin hiéu ap
hay dong trinh bay bang do thi trong cac bai tap sau:

Bai tap 3.1: Cho v(t) c6 dang séng nhw hinh 3.59.

: . w .
Hinh 3.59

Sau khi tinh dwoc két qua téng quat, ap dung bang sb cu thé khi:
Vm=50VvaT=2s.

Hwong dan: v(t)z[v?mj.t khio<t<T.
ok V, V,
bap so: Vy, =7m; Vims :Trg

Hinh 3.60

Dap sb: Vi, =2,5V; Vs =2,89V

Bai tap 3.3: Cho v(t) c6 dang séng nhw hinh 3.61.
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A Ve Chuky T=2n

-

v(t) = V. sint

0 T 27
Hinh 3.61

o \/ V
Dap so: Vi, :Tm; Vims :7”‘

Bai tap 3.4: Cho v(t) c6 dang séng nhw hinh 3.62.

vit) .
A chu ky T=n v(t) =V, .sint
-~

vy—

0 T 2n 3n
Hinh 3.62

ey 2.V, V,
bap so: Vi, :Tm : Vims =Tn£

Bai tap 3.5: Cho v(t) c6 dang séng nhw hinh 3.63.

“V ®  Chuky T=2n

v(t) =100. sint

/
/

/ t

|
.
Lot}
|
|
|
|
|
|
g

Hinh 3.63

Pap s6: Vip = 27,2 V; Vims = 47,7V
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Bai tap 3.6: Cho v(t) c6 dang séng nhw hinh 3.64.
Av(®)

ChukyT=TC | =V .sint
|
| /
| L
n Ll
6
Hinh 3.64

'Dap SO th - 0 478Vm, Vrms O 633Vm

Bai tap 3.7: Cho v(t) c6 dang séng nhw hinh 3.65.

RN

0,02s 0,03s i 0,05s
0,01s 0,04s
Hinh 3.65

Dap SO th 0 5Vm, Vrms O 667Vm

Bai tap 3.8: Cho v(t) c6 dang séng nhw hinh 3.66.

Hinh 3.66

DPap sb: Vip = 0,5Vim; Vims = 0,667V,
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Van dé 2: Giai mach dién xoay chiéu hinh sin ap dung gian doé
vector phase.

Bai tap 3.9:
2500

Cho mach nhuw hinh 3.67, biét: R; = 10Q; R, =2Q; C = uF
va v(t)=50+2.sin(100xt) [V]. Xac dinh:

a) Dong hiéu dung: l1rms, l2ms.

b) V& gian dd vector phase cho toan | +
mach; suy ra dong hiéu dung lms t

ngudn cap dén tai. VR
c) Téng tré twong dwong cla tai téng -
hop. +
d) Hé sé cong suét cla tai tdng hop. Ve

e) Cong suat tac dung tiéu thy trén Ry va
R2; suy ra cong suat tac dung tong tiéu
thu trén tai tong hop. Hinh 3.67

Dép Sé a) I‘]rms: 5A, I2rms= 11,18A, b) Irms = 14,14A, C) th = 3,54Q

d) cos¢ =0,707 e) Pr1 = 250W; Pro = 250W; P = 500W

Bai tap 3.10

Cho mach nhw hinh 3.68, biét: R = 10Q; R, = 5Q; L = % H va

v(t) =100+/2.sin(100xt) [V].

a) V& gian d6 vector phase cho toan I

mach. >
b) Tinh cac @ng hiéu’dung trén mach. + R1 l
c¢) Tinh hé so cdng suat ctia toan mach.
d) Tinh cc“)ng'suét tac dung tiéu thuy trén v Rz <12 L
toan hé thong.
y o
Bap so: Hinh 3.68

b) I1rms = 3,16A, I2rms = 6,32A ; Irms = 7,07A;
c) coso = 0,99; d) P=700 W
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Bai tap 3.11

Cho mach dién nhw hinh 3.69, biét: R1 =50, L = % H; R, =2Q
T

4
vaC = % uF . Ngudn ap xoay chiéu cap vao hai dau mach cé ap
T

hiéu dung 12 Vims va tan sbé f = 50Hz.
Néu ap hiéu dung do dwoc trén hai I

. — I
dau dién tré R; la 45V, xéc dinh: 4 " }
a) Gian do vector phase cho toan mach. R2 R
b) D‘Ong h|éu dung Irms , |1rms , |2rms. V
c) Céng sudt tac dung tiéu thu trén

mach.
~ X n X by C L
d) Hé s6 cong suét toan mach. -|_
e) Cong suét biéu kién tir ngudn cip dén =
mach.

Hinh 3.69
Dép Sé b) I1rms = 11,8A, I2rm3 = 5A , Irms = 22,4A,
c) P=1271,2W; d)cose = 0,96; e) S =1324.16 VA

Bai tap 3.12
Cho mach dién ghép song song nhw hinh 3.70. Trong do: Ly =

—1 H va L2=—3 H.
50n 50n

Ngudn ap xoay chiéu cap vao |—p |
mach c6 ap hiéu dung 1a Vims va tan s6 _<|>_ ? Iﬂ1
10Q

f = 50Hz. Biét dong hiéu dung trén
mach chinh 1a 18 A. Xac dinh:
a) Gian db vector phase ctia mach.

b) Vector phase biéu dién ap gira hai v a b
nutavab (Va).
A hia 200 L2
c) Ap hiéu dung Vaprms.
d) Hé sb cong suat toan mach. . )
Hinh 3.70
Pap sb:
C) Vabrms = 11,59 V d) COS(p = 0,258
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VAN DE 3: Céng suat mach xoay chiéu hinh sin

Bai tap 3.13

Cho mach dién xoay chiéu hinh sin nhw trong hinh 3.71. Biét
cbng suat tac dung tong tiéu thu trong mach la 2200W. Xac dinh:

R2=3Q XL=4Q

|2
1 R1=10 Q
S

a) Cong suat tac dung tiéu thu trén
dién tré Ry va Ra.

b) Ap hiéu dung Vims dat ngang qua
hai dau mach.

c) Dong hiéu dung Ims trén nhanh

chinh. + vV
d) Hé sb cbng suat cia toan mach. Hinh 3.71
Dap s6: a) 1000W, 1200W; b) 100V; c) 27,2A d) 0,809

Bai tap 3.14

Cho mach xoay chiéu 1 pha gébm ba tai dau song song. Sé liéu
cbng suat tiéu thu ghi nhan trong bang sau. Xac dinh:

Phutdi | P[KW] | Q[KVAR] | S[KVA] | coso
1 250 0,5 (tré)
2 180KW 0,8 (s6m)
3 100 200 (tr&)

a) Cac thanh phan codng suét tiéu thu trén 3 tai.
b) Hé s cong suét cta tai tng hop.
c) Gia st ap hiéu dung cép vao mach la 220V; xac dinh dong hiéu
dung nguon cap den tai
Dap sb: a) P = 588KW, Q = 181KVAR, S = 616KVA;
b) cos¢ = 0,955 tré; c) Irms = 2800A

Bai tap 3.15

Cho mét nhém déng co dién xoay chiéu cd cong suét tac dung
tdng 1a 5KW, hé sé céng suat trung binh toan nhom la: cose = 0,7 tré.
Mudn nang hé s6 cong suat cua toan b tai Ién dén gia tri cose’ = 0,9
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tré thi m‘éc song song tu C v&i nhom tai dong co. Cho ap hiéu dung

cla nguon la Vims = 220V va f = 50 Hz.

a. Xac dinh dién dung C va codng suét phan khang cua tu dién.

b. Suy ra cong suét biéu kién cap cho toan bd tai sau khi ding tu dién
C nang hé sb6 cbng suat.

Dap s6: a) C = 176,21uF , Qc = 2679,4VAR; b) S = 5555,55VA .

Bai tap 3.16

Cho mach song song theo hinh 3.72. o
Nguén ap xoay chiéu hinh sin cé biéu thire * | l IQ
R2

tirc thoi: v(t) = Vp,.sin(wt). Xac dinh: R1
a) Tan sb géc ® dé dong | trén nhanh chinh () I2
va ap V trung pha (xac lap quan hé gitra ® c L
theo cac gia tri Rq; L; Ry; C). ‘|—
(b) Gia tri o khi: Ry = 6Q; L = 1mH; Rz = 4Q; =
C =20uF. .
HINH 3.72

1

JLe

DPap sb: a) o= b) w = 4540 rad/s

Bai tap 3.17

Cho mach dién theo hinh 3.73; ap tirc thoi cip vao mach la:
v(t)= (100.\/5).sin(5000.t)[V]. Biét: Ry = 8Q; L = 1,2mH; R, = 8,24Q.
Xac dinh:

a) Dién dung C dé dong trén nhanh chinh va

(e,
ap v(t) trung pha. + 7" ﬂ
b) Céng suét tac dung tiéu thu trén mach khi R2 R1
dién dung C cé gia tri tinh dwgc & cau a.
DPap sb: v 5
a) C = 28,21pF. c L
b) P = 1,5KW. T
o
HINH 3.73

CHAU VAN BAO - NGUYEN THE KIET 144



CHUONG 3: PHAN TiCH MACH BIEN XOAY CHIEU (CHE DO XAC LAP)

Van dé 4: Giai mach xoay chiéu dung cau phan ap — phan dong

Bai tap 3.18

Cho mach dién xoay chiéu hinh sin | =5.,90°A |
theo hinh 3.74, x&c dinh: — =, 1,
a) Téng tr& phirc twong dwong toan mach. 2 o
b) Ap phtrc cip vao hai dau mach. 2Q >
c) Ap phirc dat ngang qua 2 d4u tu dién.
Dap sb: a) Z=(2,41-1,03)Q; 20 50
b) V =13,13266,8° [V] o T

HINH 3.74

6) Vo =9,282218° [V]

Bai tap 3.19

Vé&i mach dién cho trong bai tap 3.18, ap dung ciu phan dong
xac dinh:

a) Dong phirc qua mdi nhanh song song.
b) Cong suat biéu kién phirc trén toan bo tai.

Dap sb: a) =186 £218° [A]; 2 =4,64 £1118° [A];
b) S =32,83/-23,2° [VA]

Van dé 5: Dung s6 phirc giai mach xoay chiéu theo phwong trinh
dién the nut

Bai tap 3.20
Cho mach dién theo
hinh 3.75. Xac dinh:

a) Ap tirc thoi gitra hai nat
a, b.
b) Dong hiéu dung lims.

c) Coéng suét biéu kién
phirc toan mach.

HINH 3.75
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Dap sb: a) vab(t) = 6.cos(t - 53,14%) V;

suy ra lms = 5,66A;  c) S=40,5311 [VA]

Bai tap 3.21

IL 2jQ -j2Q

a
Cho mach dién theo hinh | _W*_I

3.76, xac dinh:

a. Ap hiéu dung dat ngan a
p higu dung dt ngang qua 3 29§ 10 £0°Wi

hai dau dién tré 20.

b. Céng suét tac dung tiéu thu

trén dién tro.
DPap s6b:
a) Vabrms = 7,07V
b) P2o = 25W

Bai tap 3.22

Cho mach dién theo
hinh 3.77, xac dinh ap hiéu
dung dat ngang qua 2 dau
dién tr& 1Q.

Dép sb:V =8.245° [V]
Vims = 4\/5[\/]

Bai tap 2.23

Cho mach dién theo
hinh 3.78, xac dinh:

a) Ap hiéu dung d&t ngang
qua 2 dau dién tré 2Q.

b) Céng suét tac dung tiéu
thu trén dién tré&

c) Cong suat phic cla
nguon ap, nguon dong.

DPap s6: @) Vims = 9,12V;

b) i(t) =8.cos(t — 53°1)[A]

2

_2\/§.cos4t \' " 6v/2.cos4tV

+ 102V +

HIiNH 3.77
3Q  —j20
R f‘(‘(‘(\_l
® 220 124300y

4 £0°A

HiNH 3.78

b) P2q = 41,6W,
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c) S, =258,17,38° [VA];  Sv =17,33/-11,7° [VA]

Bai tap 3.24 60 40 -0
Cho mach dién nhw AN
hinh 3.79, xac dinh: ,WY\_I
a) Cong suét tac dung 3Q
tidu thy trén dién tro 12 £0° v 29?
2Q. 24 /0° V

b) Céng suat phirc cap
b&i moi ngudn ap.

HINH 3.79
Dap s6: a) Pan = 20W;

b) S1zv =4,90° [VA];  Saav =50,6.18,43° [VA]

Bai tap 3.25
Cho mach dién 10 20
theo hinh 3.80, xac 8.£0°V

dinh: @  -iezm e @

a) Ap phirc dat ngang 12 £0° V

qua hai dau a, b khi n
chor; nut n lam nut HiNH 3.80
chuan.

b) Céng suat phirc cap béi mbi nguén ap.

Dap s6: a) Vab =11,952-11,89° [V];

b) Stav 51992 -16,5° [VA]; Sev = 43,71,57,65° [VA]

Bai tap 3.26
Cho mach dién theo hinh 3.81, xac dinh:
a) Dién thé nut tai a va b khi chon nat n [am nat chuén.
b) Dong phirc trén phan t& dién tré 1Q.
c) Cong suat tac dung tiéu thy trén dién tré 2Q.
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. 12 £ 0°V
— W)t
10 _/
6.,0°V
® o= mg 20
n
HiNH 3.81

Pap s6: a) Va =8290° [V]; Vb =14,42,/33,69° [V]

b) Va =10£-5312°[A];  c) Pao = 51,99W

Bai tap 3.27
Cho mach dién theo hinh 3.82, ap dung phwong trinh dién thé
nut, xac dinh ap trc thoi v(t) dat ngang qua hai dau dién tré 2Q.

40
M |

1H 6cos(2t)V

Y @

)F:: 40 1H 2Q§V(t)

2 cos(2t)V<D (%

HiNH 3.82

Pap sb: v(t)=£¥]cos(2t+53°13) [V]

Bai tap 3.28

Cho mach dién theo hinh 3.83, ap dung phwong trinh dién thé
nut, xac dinh ap trc théi v(t) dat ngang qua hai dau dién tré 2Q.

Dap s6: v(t)=124.cos(8t + 7,130)[V]
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+
2Qéﬂﬂ

200.cos(8t)[V](})

HiNH 3.83

Van dé 6: Dung s6 phtrc giai mach xoay chiéu theo phwong trinh
dong mat lwéi
Bai tap 3.29

Cho mach dién theo hinh
3.84, ap dung phwong trinh dong
mat lwéi tim dong phirc 11 va lz;

Suy ra dong phtrc I; va tinh cong
suat tac dung tiéu thy trén toan
mach.

HiNH 3.84

Dap sb: 11 =2,782-26,13° [A]; 1> =194,/ -14,04° [A];

1=0,972-50,97 [A]; S =27,78.226,13° [VA].

Bai tap 3.30

E, =50 290° v(¥)

C‘_‘)E’2 =50 £0° V

HiNH 3.85
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Cho mach dién theo hinh 3.85, ap dung phwong trinh dong mét
lwdi xac dinh ap phirc Vanva ap phirc Von.

Dap sb: Van =24,7 272,157 [V]; Vin =33,6 £53,75° [V].

Bai tap 3.31

Cho mach dién nhw hinh 3.86. Xac dinh t6ng tré phirc Z dé
cOng suat tac dung tiéu thy trén tong tré phirc nay dat gia tri cwc dai,
va tinh gia tri céng suat tac dung cwc dai.

a

1 1
_ | IS _ | IS
Z1=5+5jQ Z;=3-4jQ
E, =50 £0°V(?) Z=R+jX, (HDE, =25200°V
b
HINH 3.86

Pap s6: Z = (4,23 + {1,15)Q ; Pzmax = 5,68W

Bai tap 3.32

Cho mach dién nhw hinh 3.87, a 2000
biét dong i(t) = 10v/2.sin(800t)A .
Ap dung phwong trinh dong mét lwdi
xac dinh: i(t) Q) 100Q <405H
a) Cong suat tac dung tiéu thy trén
dién tr& 100 Q.

n
b) Ap phc Van HINH 3.87

c) Cong suét tac dung tiéu thy, cong suét phan khang va hé sb cong
suat toan mach.

Pap s6: a) Prooo = 8KW;  b) Van =894,4 £10,30°[V];
c) Pc = 8800W; Q; = 1600W; cose = 0,9838.
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