Chwong Il : MACH BIEN XOAY CHIEU HINH SIN

2.1 Khai niém vé mach dién xoay chiéu hinh sin

i =1_sin(ot+y,) 1
ot +y,

o = 27cf
1

f=2  fu=50Hz T=002s

" Bién do
bac trung: < Tan s

 GOc pha dau
e=E_sin(ot+y,) u=U_sin(ot+vy,)



2.2 Tri hiéu dung ctia dong dién xoay chiéu hinh sin

. ~ . 4
a. Binh nghta: | R |

SauT: A,= R2ZT -

I1=1_Sihot p=Ri?

SauT: A_= lezdt

1- cos(2cot) it

RI stn (ot)dt =Rl Zj

sm(2a)t)) Canbing 2NL 12X = ZKI

1

A
T
A = leza(t_
A_==RI_°T
2

= Trihieudung|] =-=o




U E
i U =—_m FE =1
TU’O’ng tU’ . |:> \/E /2

Pac trwng cho cac dai lwvong

i =2l N(ot+y.) xoay chiéu hinh sin cling tan
u=+2Usin(ot+vy,) >0 -
e=+/2Esin(ot+y) - Tri hiéu dung (1, U, E)

- Géc pha dau (g, W, , Yo

Khi so sanh cac dai lvong xoay chiéu hinh sin cung tan so :
- So sanh Ve tri hiéu dung

- So sanh vé goc pha :

Goc léch pha gilra dién ap vadong dien: @ = vy, —v,



2.3 Biéu dién céac dai lwgng xoay chiéu hinh sin

1. Veéecto:

V , Al &
Pdc trung cho 1 véc to: /
1o R

‘A‘ va @ 0
Pac trng cho céc dai lwvong x/chiéu hinh sin cung tan sé:

Tri hiéu dung (1, U, E) va g6c pha dau (. , ¢, , P,)

— —

Kyhieu | U E | U
* Ju diém: Truc quan — 0 1
* Luu y: lk=0 : T w
k=1 i
Dinh luat =~ 0
K-A' ILh& k=n; k=n, W,
i6c-khop S U -S> E ~
k=1 k=1 E




Gia str c6 mach dién

Bigt: j =./2.20sin(wt +60°)
i, =~/2.10sin(ot —30°)

Tim:i:i1+i2:\/§lsin(mt+\|_fi)

T 't 'l 2 2
=T T, =12+,

| =+/20% +10% =22,36

| 10
'—arcto—=2 = arctg—
VY, g|1 920

v '=26°34" —— 1y =3326'

Két qua: | =+/2.22,36sin(wt + 33°26")




2. Sb phtrc: +]

a. Nhac lai k/n vé s6 phirc A
A — a+j b jb ‘A'\
a, b : s thuc \(P
jrdonvidao =+/-1 %: - o”/
J a
* Hai dang biéu thi s6 phuc:
Dang dais6: A=a+jb Dang liy thra: A = ‘A‘ e

* Quan hé gira 2 dang:
- Biétdang dai s6: a+j b Biét dang lly thra: A = \A\e"‘f’

{A Ja? +b’ {a: Al cosp

= arctgg = |A[sine



* Cac phéptinh + , - s6 phirc

A=atib, =|A|e [ =@xa)*ibiEb)= a+jb

4

* Cac phép tinh *, / sd phuirc

A=A *A,= ay 8-b,*b,) +j(ab,+ab)= a+jb

hodc ‘Al‘ glf*

Az‘ @lf2 _ ‘AlHAz‘ ORI ‘A‘ oo

A =P A_l‘ej(cpl—cm ~|Ale"
AZ AZ‘




Chuy:

1. Khi 1am cac phép +- > bidu thidang daisé |
2. Khi 1am phép *, / = biéu thi dang ldy thira T B=A%]

3. Nhan 1 s8 véi j 1a quay s6 d6 1 goc 90° =13 41
4. Chia 1 s6 cho j la quay s6 d6 1 goc (- 90°) : >

b. Biéu thi cac dai lwong xoay chiéu hinh sin bang so phuc :
Dac trung cho s6 phic: |A| va o

Pac trung cho dai lvong xo_ay chiéu hinh sin cung tan so :

Tri hiéu dung (I, U, E) va géc pha dau (g, , ¢, , 4o

Qui woc:

| = |e¥ U = Ue": E=Ee"e g



* Cac phép tinh dao ham va tich phan sé phtrc :

e Phé am - I L I X
Phép dao ham : L L XL
di .
Dang tibc thdi U, = d_tL U A U,
Dang phc: L= e U - L%: J(DLILe’“’
C et Treeectt
A I S
» Phéptichphan: =} Xy Ul =X, 1,
1l i
Dang ttre thoi: u :—J'icdt I
C X U
Dang s phtrc: . 1' C c
Pinh luat Kiéc - khop Ue = ICO e =—]Xclc
k=n k=n; o k=n, o

ik:O ZUkZZEk .




2.4 Phan rng cla nhanh véi dong dién xoay chiéu hinh sin

i R
1. Nhanh thuan tro IR _

§
i =2l sinot (1) i

=> Uy = Rig :\/EER Snot  (2)

Biéuthlrc t/q: ug = ﬁu_Rs Not+y,) 3

U, = RI =
Tir (2) va(3) => {: TR =0
(PR:un'LlJi:O UR

» Dang veéc to:

=

10



» Dang phtrec : iR, L.JR
Ur =U e = R.I.Re""i.i |
(PR:un'qu:O Ur =RIr
« CONgSUdt: Pr=Ugl i =+/2l sinot (1)
pRZZURIRSinZ((Dt) UR:\/ERlRSin(Dt (2)

= Ul (1—cos(2wt))

.
Cong suat trung binh : P, = %ijdt = ®.ly, =RI>>0
0
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2. Nhanh dién cam — O\
u

iL:\/EILSin(Dt 1) ] ™~ U =X/ I,

di W, = 90°
u, = Ld_tL =20Ll cos(wt) (2)

it o=, =90
u, =VZoLl,sin(t+90) )

R UL

T/quét:usz/ELLsin(ooHﬂ) 4 _/

» Dang vec to:

» Dang phtrc : iL,fJL > OLIjXLiL

e COngsuat: p=u i

p, = 2U I  sin(ot)cos(wt)= Ul sn2wt)
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p, =U, I sin(2mt) tiéu thu NL

)

Cong suét trung binh : /

N

P :éijdt:?o ///
0

phat NL - ‘V///‘ /

Két ludn : Phan tr dién cdm khbng tiéu tan nang Iuo’ng

S
c»

-0.

00

-1

0

Pac treng cho quatrinh tich Iy nang
lvong trén dién cdm: biéndo p, = U I, =Q,

—> Congsuatphankhang Q_ =X 1,2 VAr, kVAr
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3. Nhanh dién dung e ﬁ
1
i. =2l sinot
Uc
1 ¢ 5L
uC :E. ICdt = ZRIC(_COSO‘)D N\

Xe

\/_;:—-I sin(wt-90°) >

Biéu thirc : u \/EUC sin(ot +vy,)
/)

 Dang véc to:
« Dang phirc: Uc=-jX_lc

e CONQ SUAt : Pc= Uc ic

p. = -2U l.sin(ont)cos(mt)

Ue = Xcle
W, =- 90°

(p:l_|Ju-L|Ji:-900

=-U_.l.sin(2mt)
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tiéu thu NL
u
Cong suat trung binh: | ‘. |

0.8

P.=-U.l.sn(2mt)

0.6

0.4

T of

1T
P.==[pdt =0
0

-0.2

phat NL

Két luan : Phan tir dién dung khéng tiéu tan nang lvong

Pac trung cho g/t NL trén dién dung : -Ucl- = Q¢
——> Congsuatphan khang Q.=-XcI1c2  VAr, kVAr
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4. Nhdnh R - L — C néi tiép

i =+/2] sinot = u=ug+u_+ U

u =~2U sin(et+y,)

-9
U—UntUo+Uc &

U=4/U.2+(U, -U.) I\/R +(x -XC} 17

*.
.
..
"'t-....!o-.oc ''''''''

/3:\/R2+X2

¢ = arctg UUUC = arctg XLRXC =arctlg—

Tam giac tong tré




-Khi X > X, X>0,¢>0

e —

U wvuottrwdéc | ==>Tinh chat dién cam

——

U chamsau | == Tinh chét dién dung

-Khi X, =X. X=0,0=0

l_j trung pha T ——>cOng huwdng dién ap

—_— —_

U = Unr

Uc||UL
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Dang phurec :

U UR-I-UL-I-UC —Rl'l'JX I_JX
=[R+j(X, Xc)]l —(R+YJX)I —— U=7I

| V4
=R+ )X =j3e =—=> Laténg trd phtc clia nhanh
I R
VD: Bié’tR:4Q;XL:10Q;.XC:7Q;
Uzlﬁ)V.Tlm Z va | U X,
Z=R+] (X -Xc) =R+j X ZXGJ(P _lx
3 c
=4+j3 = ./424+3? ejarCth — 5gl365?
U ~ 100e” . P
"7 Toeew | = 2081 »



CAC SO PHUC BAC BIET:

3+J4:39j(p 5
¢

. 4
jarctg—
=JR+42e 3 3

— o538
a D 5 0
3 4 5 | 53°8’
6 8 | 10 nt
9 | 12 | 15 nt
12 | 16 | 20 nt

4+(3="7
jarctg§
=J42+3Fe
— Gi%52 %3
(P d
4
a b 3 0
4 3 5 36052’
8 6 10 nt
12 | 9 15 nt
16 | 12 | 20 nt_




2.5 Cdng suat trong mach dién xoay chiéu 1 pha

=2l sinot u=+/2Usin(ot + @) \ '
u

1. Cbng suat tirc thoi o |

p=ul =2Ulsnotsn(ot+¢) = Ul[cosp-cos(2ot+¢)]
p= Po + p(2cot) o

|
|
Y .
)‘ p [ 2F
[ ]
or ‘0 . °
)

‘ \d .° 1.5F p
1.5F ‘ ° |
1+ PO " |

0.5

0

0.5




2. Cong suat tac dung p = p(t) = Ul[cosp-cos(2mt+o)]

1T
T_([pdt:?

P=Ulcosp| =Uco

Uc AU'—
p— R|\>1\ )
U
—_ — 2 — .
P=> P -&'n W, kw A -
i i 0

Pé do cong suat P dunggong ho Oat ké

Chisé W = ®JI cos( v,y
0

* Cuyon dong
I *

Ul "+

Cudn ap
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Biéu chinh
0. S thang do

N — dién a
Bau vao | °11ap

A <,‘::|*O o 75 75
clon - %, 150 S~ 150¢
dong va - Y 300 300 R
cuon ap 600 600

3. Cong suat phan khang

Q=Q +Qc =X 12X I?

Q=x12] =XI;1 , —[Q=Ulsne] [Q=3"(Q, +Qc)
)

4. Cong suat biéu kién (toan phan)

S=P*+Q?=UI| VA, kVA, MVA
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2.6 Nang cao hé so6 cosj (bu cog )

1. Si can thiét phai nang cao hé sé cosj

| Pt an,d |

- Ucoso T

- P, = const

S

- U = const

=> Cosp cang thap => | cang Ion

/-

- AU, AP, cang lon

- Tiét dién day s, Ion => chi phi dau tv dwong day cao

N~

=> Phai tim cach nang cao cose
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2. Cach nang cao hé so cosj ( tai mang t/c d/cam)

> >—
oL | K
) Khikms | =1, U z, L
ICZ>(i (pl D ~
© . bu thira
. =UwC ~ bu du U
I >
- . bu thiéu

b) Khi k déng |

24



3. Cach tinh tu C,, (tai c6 t/c d/ cam)

Khi chua bu, tai co P, Q,, cosp, thap

Tim tu C,, dé bu nang Ién cos¢, > cosp,

Khi chuwa bu Sau khi bu (dong k)

Q. =Qs-Q; =P (tgp, —tgy,)

Qc=-Ulg ——U—2 ——uC,U?

C

R
U

C, = (tge, —tge,)

] K
U Z, L
t T Cb
“
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Vidu: Cho mach dién nhv hinh vé :

Khi k déng, chi sb cac déng ho do :
=15A

Tim: R, X, Z, cosp cua tai
C, Xc I Qe claty
P. Q, S, cosp toan mach sau khi dong k

26



Giai

_ . I, _Q\
1. Tim: R, X, Z, cosp cua tai @ W)

R = iz :30020 =75 Q

- ol
3: H:@ =11 O

| 20

X= J3*-R’ =J11?-7,5° =80

R P 3000 068
J U.l_ 220.20 ’

COSQ =

27



2. TimC, X, |, Qs cla ty
cose, = 0,68 => tgo,=1,078

P 3000
U.l,  220.15

COSQ, = =091

3000

R
Uw

Cb = (tg(Pl - tg(Pz)

1 110°
°” oC 314.1,22

U 220

Xe 261

=26,1Q0

=843 A

220°314

(1L078-0,46) = 1,22.104 F

=122 ukF
QC: 'U.IC :'220. 8,43

=- 1855 VAr
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3. TImPR Q, S, cosp toan mach sau khi dong k

P= 3000 W

Q= Q+Q:. =Ptgp,- 1855 =3000.1,078 - 1855

Q="Ptgp, =3000.0,46

Q~ 1380 VAr
S= Ul, =22015=3300 VA

cosp, = 0,91
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