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Chitong 2 MACH BIEN XOAY CHIEU
HINH SIN

2.1.Khai niém chung :
1.Dinh nghia:

Mach dién xoay chiéu xoayvchié‘u hinh sin 1a loai mach dién
ma trong dé dong dién bién ddi theo quy luat hinh sin

2

* Biéu thue :

* u
I

= 1., . Sin(ot + ¢)

I“ Imax
< ” A i
* D9 thi hidu didn : /\ :

T " Imax

N
A\ 4
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2.Cac thong sd dic trung :

a, Bién do :
- Bién dd tifc thai (i) : LA gia tri cia dong dién hinh sin tai bat ké
théi gian nao.
: Biéno dd cuc dai (1,,) : La gia tri I6n nhat ma dong dién hinh sin
co thé dat dugc.

b, Gdc pha va pha ban dau :
- Goc (ot + @ ) : La goc pha cua dong dién

- Goc @ : La gdc pha ban dau .
Néu :

@ = 0: di€m bat dau vé do thj bi€u dién tir gdc toa do

o> 0: diém bit ddu vé d(‘f thi biéu dién tir bén trai goc
toa do va cach goc mgt goc ¢

o < 0: diém bat ddu vé dt‘j thi bi€u dién tir bén phai géc
toa do6 va céchigﬁc mot goc o

i
/NS, o NI VA )

com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

¢, Chu ky va tan sd :

- Chu ky (T) : La khoang thdi gian ngén

nhat dé dong dién lap lai chiéu va trj s
ban dau
- Tan so (f) : La so chu ky trong madt giay

- Biéu thifc lién hé : f=1T (Hz)
3.Tri hiéu dung :
a, Dinh nghia :
Tri hiéu dung ctia dong dién xoay chiéu la gia
tri twong duong véi dong dién mat chiéu khi di

qua cung mdt dién tré, trong cing mdt khoang
thoi gian thi sinh ra mét nhiét lvgng nhu nhau

oY

1, .t
L] R |—y¢
b

Né’ll . t1 — tz ma 01 - 02 thi
| dugc goi 1a tri hiéu dung cua i

b, Biéu thifc :

| = Imax/ﬁ
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4. Hién tugng léch pha : S

a. Binh nghfa : /y'\

La hién tuong cac dai lugng khong dat
gia tri cuc dai hay cuc ti€u cung mat luc

b, Goc lIéch pha : () =/U,T= Oy = P

Néu : . .
_¢@=0 ucung phai

(pu _(P1| ”
<5

_ @ >0 unhanh pha ( s6m pha, vugt trudgc ) han i

_ @ <0 ucham pha ( tré pha, chdm sau ) hon |

U,i _ U,



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

2.2 Biéu dién dai lwgng hinh sin :

1. Biéu dién bing véc to :
a. Cach biéu dién :
Mot véc to duge xac dinh

Mgt dai lugng hinh sin c6 thé biéu
dién bang madt véc to :

khi biét :
- Diém dat Tai goc toa do
- Phuigng, chiéu Hgp vi OX mgt géc = pha ban dau
- D9 I6n Bang tri higu dung i .

[
b. Ap duna : i = 1.V 2 sin(ot + 9) | > I_(I,(p) M |

Cong tru cac dai lugng hinh sin |
co cung tinh chat va tan so

Vidu: iy =5.V2sin(ot+300)
l, = 8.\/ 2 sin(wt - 607)

I1 N

TI'I‘IhZi=i1+i2

>y =1, +1;
iz*l? =l
i =1.V 2 sin(ot - 9)

Véi |, ¢ dugc xdc dinh theo ty I8 da vé

ngThan
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2. Biéu dién héng sd phiic :
a. Gach biéu dién :

Mot so phiic: Z=a +j.b Dac trung hdi :
- a : phan thyc «Md dun:  C=Va2+h?
- b : phan ao = Acrmun: o = Arctg b/a

Sd phiic cd thé dugc viét dudi dang :

Dang dai s6 : Z = C.coso + j.C.sing
Dang sé mii : Z = C.(cose + j.sing) = C.eie =C &

Khi bi€u dién trén mat phang phic 12 mt di€m

M(a,b). Néu coi OM la mgt véc td ma véc to | M

nay cé diem dat tai goc toa do nén véc to nay C

biéu dién mdt dai lugng h‘|nh~sin jh‘l maot dai

lugng hinh sin ¢6 thé biéu dién bang mat so

phifc ¢6 : « Mg qun C =  tri hiéu dung 0 a
* Acrmun@ =  pha ban dau
i = 1.V 2 sin(ot + ¢) [ = l.cosp + j.l.sing

i=C.ei‘P =|A&
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Vi du : Hay biéu dién cac dong dién hinh sin sang dang phifc

i, = 6.\/2 sin(ot + 309 i, = 8.V 2 sin(wt - 60°)
l, = 6.c0s30° + j.6.sin30° I, = 8.cos(-60°) + j.8.sin(-60°)
i, = 6.0,86 +.6.0,5 l,= 8.0,5-].8.0,86
Z 2516&;0].3 : ;l '].Lgaoss
b, Ap dung :
* Phép cdng, trir : *Tinh i =iy + i
i, — 1y =a;+].b, | =(5,16 + 4) + j(3 - 6,86)

lp— i, =a,+].h,
i i — i=(ata,) +j(byth) |
| =\](a1 + a,)%+(b; £ b,)?
¢ = Arctg(b, = b,)/(a; £ a,)
i = 1.\ 2 sin(et + 0)

9,16 - j.3,86
V9162 + 3,862 =94

¢ = Arctg -3,86/9,16
= - 22051/

i =9,4.\/2 sin(ot - 22°51/)
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b, Ap dung :

i1 N i1 —
* Phép nhan, chia :

|1-i2 — I — |1.|2 / (P1+(P2

i1/i2 — I’= |1/|2 D1.02

i, Lo
i, /o

i, — [, =

=1 AP_

Vi du :
i, = 6.\/2 sin(wt + 30°) = 6 £30°
i, = 8.\/ 2 sin(ot - 60°) [, = 8 /60°
* Tinh i = iy.i, “Tinh I = i, / i,
[= I,.l, = 6x8 /30600 (= LN, = 6/8 /39607
= 48 /-30° (= 0,75 /90°

i = 48.\/2 sin(wt - 30°) i = 0,75.\/2 sin(ot + 90°)
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3. Bi€u dién phép dao ham bang sé phiic :
i = 1.\2 sin(ot + o) — = lei
di = 1.\V2.0.cos(ot + ¢) = .\/2.0.sin(ot+o+90°)

i = 0.8l _ jo

4. Biéu dién phép tich phan béng so phiic :
i = 1.\/2.sin(ot + @)
_[idt = - 1.V2.cos(at + 9)/o = 1\2.sin(wt + ¢ - 90°)/0

ry

| = 0.1.8i09%) - j/jo
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2.3. Dong dién hinh sin trong cac doan mach :

1. Doan mach thuan trg : i
Cho m6t dong dién i di qua mot doan mach

thuan tro i =1.V2 sinot Ur R

a. Quan hé giira u va i: v
u; = i.R  =LV2.R.sinot
ug = U.V2 sinot
Dong dién va dién ap cung pha

* Do thi véc to :
* PO thi biéu dién :
h. Cong suéat :
* Cong suat tifc thoi p = u.i T
* Cong suat tac dung: P= 1—_[91 dt

0
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2. Doan mach thuin cam :
Chg mot dong dién i di qua mdt doan mach u,
thuan cam i = 1. V2 sinet
a. Quan hé giifa u va i: —
u = L.di/dt =I.L.oV2.cosot =Il.L.oV2.sin(wt + 90°)
u, = 1.X V2.sin(wt + 90°) = UVZ.sin(wt + 90°)

Trong d6 : X, = o.L (Q) Cam khang ctia mach
Dién ap nhanh pha han dong dién mdt géc 90°.

* Do thi véc to : U,
* Po thi bieu dién : ‘
{ ]

b. Cong suat :
* Cong suat tifc thai :  p =
* Cong suat tac dung: = J.pt dt =0

Pé dic trwng cho mifc dd trao dm ning lvgng giifa ngudn va mach
ngudi ta dua ra khai niém cong suat phan khang
Q =12X, (Var,Kvar)

ngThanCong.com https://fb.com/tailieudientucntt
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3. Doan mach thuan dung : . y
Cho mdt dong dién i di qua mdt doan mach
thuan dung i =1.V2 sinwt
a. Quan hé giira u va i: o
U = —2:— _[ i.dt  =1.V2 cos(ot + 90°)/0.C
U = 1.X.VZ.sin(et - 90°) = UV2.sin(et - 90°)

Trong d6 : X; = 1/0.C (2) Dung khang cia mach
Dién ap chdm pha hon dong dién mdt goc 90°.

* Do thi véc to : |
* Po thi bieu dién :
U,

Ug

h. Cong suat :
* Cong suat tifc thai :  p =
* Cong suat tac dung: = J.pt dt =0

Pé dic trwng cho mifc dd trao dm ning lvgng giifa ngudn va mach
ngudi ta dua ra khai niém cong suat phan khang
Q. = - I2.X, (Var,Kvar)
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4. Poan mach R,L.C ndi tiép :

]
Cho mdt dong dién i di qua mdt doan mach U
e R ol
R,L,C ndi tiép. i = 1. V2 sinwt U
a. Quan hé gifa u va i: L U,
* Tong tré ctia mach : e L
Z =R+j(X,-X) =R+jX
Vﬁi . XL - (D.L y Xc — 1/0)0
* Dong dién chay trong mach :
| =U/Z v6i: Z =V RZ+ X2 = \/(R2+(X.- Xc)?
* Pién ap cia mach :
U=Ug+U +U; = UV2.sin(at + o) Véi: -U=1.12
- ¢ = ArctgX/R

Nhu vay :
- N&u : X;>X¢, X>0, ¢>0 : U nhanh pha hon | => Mach cé tinh chét dién cam

- N&u : X,<X;, X<0, <0 : U cham pha hon | => Mach cd tinh chat dién dung

ongThanCong.com https://fb.com/tailieudientucntt
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U
* Do thi véc to: L
U= UV2.sin(wt + ¢)

U,

Ug

|

/U u= UV2.sin(ot - ¢) ¢ '
Q | J

X >X; ,
i | Uy

Uy R
Tam giac dién ap

* Hién tuang céng hudng cua mach :

Tam giac tong tré

rUc

, i |x X <X

- Khi X, = X, dong dién trong mach | = U/Z = |,,, dat gla tri cuc dai.

Ngu’o’l ta gm la mach cdng hu’dng
- Diéu kién cdng hudng khi X, = X;, oL = 1/C
Tan so cong hudng riéng ctia mach : o, =\ 1/LC

Nhu vy khi tan s6” o ctia ngudn bang tan sé’ w, clia mach thi mach

sé cong hu’a’ng va dang dién trong mach sé cu’c dai

Imax

-

hanC /Ifb.com/tailieudientucntt
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b. Conqg suat cia mach :

* Cong suat tac dung :
P = IR = Ug.l = U.l.Cos¢ (W,Kw)
* Cong suat phan khang :
Q = 12X = Uyl
* Cong suat biéu kién :
S = U.I (VA,KVA)

U.l.sinp (Var,Kvar)

Quan hé giita S,P,Q qua tam giac cong suat

s =\/P2+ 02 =\/P2 + (0,-Q,)
P= S.cosp y Q
Q = S.sing ¢

tgp = Q/P Tam giécPcﬁng suat
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2.4. Hé so cong suat :
1. Dinh nghia va y nghia clia hé sd cong suat :
Tir tam gidc cong suat P = S.coso

= U.l.coso
Tir tam gidc tong r6 :  cosp = R/Z = R /\/R2+(X,-X()2

Coso dugc goi la hé sd cong suat clia mach

Y nghia :
- M6i may phat dién déu dugc ché tao véi mdt cong suat hiéu kién
dinh mic. Ty d6 may c6 thé cung cap mdt cong suat tac dung
P=S,,.c08¢. Do d0 mudn tan dung khd nang clia may va thiét bi
thi hé sd cong suat phai Idn
- M6i hd tiéu dung yéu cau mot cong suat tac dung P xac dinh. Khi
d6 dong dién trén dudng day | = P/U.cose,néu hé sd cong suat cang
be thi :
. Dong dién cang I6n phai ding day dan I6n dan ting von dau tu
. Dong dién 16n nén ton that trén dudng day sé Ién
Nhu vdy hé sé céng suat ciia mach cang Ién sé ting dugc kha ndang sir dung
cdng suat ngudn va tiét kiém day dan,gidgm ton hao tréng dudng day.
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2.Cac hién phap ndng cao hé sd cong suat :

Tir tam giac cong suat Cosp =P/S = P/ |/ P2+ Q2
Thudng P = const nén mudn cose I6n thi Q phai nhod
Nhu vay d& nang cao hé sé cong suat ngudi ta stii dung cac bhién phép :
- Giam cdng suét phan khang nai tiéu thy

- San xuat ra Q tai noi tiéu thu ( Phuang phép bu )
Phuong phap dung tu dién tinh :

R N .
Thudng tai trong thuc té thudng cd tinh chat R |k
dign cam nén d€ bi hé sd cdng suat, ngudi ’ « T°
ta dung tu dién tinh mac song song vGi tai
* Chua bu : Cosq, = U ) '
“Khibii:  Cosp, = U, AT
@>¢Q, Nén C0Sp,<COSQ,

D& ning hé sd cong suat cia mach tir cosp, Ién
C0S@,, gid tri dién dung can Ia :

ongThanCong.com

C = P.(tgp; — tgo,) / ®.U>  (F)
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A\
v

CuuDuongThanCong.com

Imax

Y
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4. Doan mach R.L.C ndi tiép :
Cho mdt dong dién i di qua mdt doan mach
R,L,C noi tiép. i = 1.2 sinof

a. Quan hé gilia u va i:

U=UR+U|_+UC

Y

= Ug.VZ sinet + U VZ.sin(et + 90°) + U VZ.sin(ot - 90°)

* Do thj véc to :

*Tur do thi véc to ta co tam giac dién ap
clia mach

U =VUz, + Uy Vuz, + (U- Uc)?
VLR)Z+(1LX- 1.X)2 V(LR)2+(1.X,.- 1.X,)?
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