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BO CHINH LUU
Phan 2: Chinh Iwu co diéu khién

Chinh Iwu co diéu khién
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Ngé vao: ac (1 pha hoéc 3 pha), tan sé va dién ap khong déi

Ngé ra: dc diéu chinh dwoc
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Thyristor (SCR) & mach diéu khién

Xét mach chinh Iwu ban séng, tai R
iq

+

us 6_, iGT uy § R

» o

wt 3

Thyristor (SCR) & mach diéu khién
Xét mach chinh Iwu ban séng, tai R
Xét ban ky duong ctia ngudn u, lac nay thyristor dwoc phan cuc thuan.
Gia thiét dong dién i, bing zero tai thoi diém wt = a, va thyristor dwoc kich dan tai
thoi diém nay. Khi thyristor dan: u, = u, va i ” =% . Nhu vay, thyristor dan trong
phan con lai ciia ban ky duong (ig>0)
Tai thoi diém @t =77 , dong iy = 0. Luc nay thyristor chuyén sang trang thai tit va

trang thai nay duy tri cho dén thoi diém @t =27+« , khi do, thyristor nhan dugc
xung kich va chu ky méi cta u, va i, lai bat dau.

Bang cach chinh goc kich a, c¢6 thé thay d6i duoc dién ap va dong ngd ra (ug va iy).
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Thyristor (SCR) & mach diéu khién

Xét mach chinh Iwu ban séng, tai RL

T + uL fa

wi

wt 5

Thyristor (SCR) & mach diéu khién

Xét mach chinh Iwu ban séng, tai RL

Xét ban ky duong ctia ngudn uy, luc nay thyristor dugc phéan cyuc thuan.
Gia thiét dong dién i, b?mg zero tai thoi diém wr = a, va thyristor duoc kich dan tai
thoi diém nay. Khi thyristor dan: u; = u,, va dién ap trén cudn day L la:

u, (t) =L%=uY —u,=u,—Ri,

> Dong i4 tang trong khoang a dén 0, (twong ng v6i u >0) va giam trong khoang
01 den 6, (twong tmg v6i up<0). Tai thoi diém 6,, dong qua thyristor bang zero nén
thyristor tat = sau thoi diém nay iy = 0.

Ngoai ra, luu ¥ 1a & ché d6 xac lap, tich phan cua dién 4p trén L trong mot chu ky =
zero > dién tich A, = dién tich A,.
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Phwong phap diéu khién bd chinh Iwu
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Chinh Iwu cau 1 pha diéu khién toan phan

Xét mach c6 tai v&i L da Ion dé dong tai iy co thé xem la phang

Iy

1

+0Q

£

L da Ion = dong tai iy~ | Mach twong duong trong trwdng hop nay:
tai co thé thay bang ngudn dong I
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Chinh lwu cau 1 pha diéu khién toan phan
Xét mach c6 tai vai L da Ion dé dong tai iy co thé xem la phang
i Nhom cathode chung
e = ["_:1
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Nhém anode chung
Tai mdi thoi didm, chi c6 mét thyristor trong
mdi nhém dan dién
9
Chinh lwu cau 1 pha diéu khién toan phan
Xét mach c6 tai v&i L da Ion dé dong tai iy co thé xem la phang
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chidu: +u, > T, > Tai > T, > -u,. T Tt a : ax
Khi do: uy = ug. ! T '
1 ! 1
O ban ky am, khi T,, T, dwoc kich Ha ! i
> T, T, dan, dong dién theo chiéu: r\ l/\ r\
U > T, > Tai > T, > +ug. ot
Khi d6: ug = -us. \I s 2n
i 1.7, 011_5 1.7, on |
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Khi T,, T, dan, ta cé: iy = i, = ig va
i, = iy,
Khi T3, T, dn, ta co: ip3 = ity = iq va
iy = -ig.
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Chinh Iwu ciu 1 pha diéu khién toan phan

Xét mach c6 tai vai L da Ion dé dong tai iy co thé xem la phang
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Chinh Iwu cau 1 pha diéu khién toan phan

Xét mach c6 tai v&i L da Ion dé dong tai iy co thé xem la phang
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Chinh Iwu cau 1 pha diéu khién toan phan

N
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Xét mach c6 tai vai L da Ion dé dong tai iy co thé xem la phang
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Chinh lwu cau 1 pha diéu khién toan phan
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Chinh Iwu ciu 1 pha diéu khién toan phan

Gia thiét dong qua tai 1a lién tuc:

= Dién 4p tai c6 dang chi phu thudc vao géc diéu khién o va 4p ngudn.
*  Pham vi géc diéu khi€n o 12 (0,7)

*  Trj trung binh dién 4p chinh luu :

U,(a)= %j:” u,dX = %j“ U,.sin XdX

U, () zﬁUcosa
7

Trong d6: U la tri hiéu dung cua dién ap nguén Us.
Véi 0 < a <, tri trung binh dién dp chinh luu Uy ¢

242 242

- —=—U<U,(a)< +7.U

Chinh Iwu cau 1 pha diéu khién toan phan

Uy
22

U

Ché dé chinh lvu

 —
180°

0° 90°
Ché dé nghich lwu

22,

vk
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Chinh Iwu ciu 1 pha diéu khién toan phan

Chon thyristor dua trén thong s6:
»  MaJi thyristor din dién trong 1/2 chu ky 4p ngudn
. . . , N 1,
- Tri trung binh dong qua thyristor bang /,,, = o
* Dién 4p cuc dai trén thyristor biing bién do 4p ngudn U,

Chinh Iwu cau 1 pha diéu khién toan phan

Vidu 2.4:

Cho b6 chinh Iuu ciu 1 pha diéu khi€n hoan toan véi cdc tham s6 sau: 4p pha
ngudn ac 120V, f=50Hz. Tai R-L mic ndi ti€p R=10Q, L=100mH. Géc kich
a = 60°. Xéc dinh ché d6 dong dién tai va tri trung binh ctia né

i, us (V) =
‘ i(i’; £ 7o 7
LA | | L
+ |
i Wi | [
_ I | w(V) )
£.€,  1SH
Tii

i (A)
s
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Chinh Iwu ciu 1 pha diéu khién toan phan

Vi du 2.4 (t-t)
Gidi:
C6 thé ki€ém chiing dé thay ring dong dién tai lién tuc.

22 22

Tri trung binh 4p tdi: U, = =~—U.cosa = ——120.cos 60" = 54V
Vs v

Tri trung binh dong tai: 7, :ﬂ:ﬂ:SAA
R 10Q

Chinh Iwu cau 1 pha diéu khién toan phan

Vidu 2.17:
Cho bd chinh luu mach ciAu mot pha diéu khién hoan toan tdi R. Géc
diéu khién « :%(rad). Ap ngudn u = 2204/2 sin314t [V], R = 10 Q.

Tinh Ug Iy va cong suat Py

usv) T T ‘ ‘ T
e ; : ; ; :
i
+
Ty T3
—
Us Ug §R
T4 T, !
0 oo om U}DS 004 00 Q08
20
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Chinh Iwu ciu 1 pha diéu khién toan phan

Tri trung binh 4p tai :
1 pot+m

U, = —I u g.dx
T

a

1 ¢~ . 2 1
U, :—f Um.smxdx:&.ﬂ

T Ja V4 2

_ 2\5.220_”0 _oo ]
V4 2

Tri trung binh dong tai :

U 99
I;=—%="=99 A
=TT [4]

Cong suit trung binh trén tai :
1 J-n (U, sina)?

P _lj"”“u idx—l_[nﬂzlu‘f X = ax
S S T R '
Két qua:
2
p=Yn_sp0 w
R

21

Chinh Iwu cau 1 pha diéu khién toan phan

Vidu 2.12:

Cho bo chinh Ivu cau mdt pha diéu khi€n hoan toin mic vao ngudn
ac mot pha véi tri hi€u dung 220V, f=50Hz. T4i RLE v6i R=1Q, gia
thi€t dong dién tai lién tuc v6i L 16n vo cung lam dong tai phing
vGi @6 16n 1;=20A.

a. Cho biét géc diéu khién « =120°, v& qud trinh dién 4p t3i va
dong dién qua ngudn ac.

b. Xac dinh d0 I6n stc dién dong E.

c. Tinh cong sudt phdt ra cla stc dién dong va cong suit ngudn ac
nhan dudgc.

22
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Chinh Iwu ciu 1 pha diéu khién toan phan

23

Chinh Iwu cau 1 pha diéu khién toan phan

Giadi

a. P4 thi cac qud trinh dién 4p tdi, dong dién ngudn- xem hinh vé:
Vi gid thi€t dong tai lién tuc, dién 4p trung binh trén tai:

2

e

b. Stitc dién dong E xédc dinh theo hé thic:
Us=R.I+E-> E=Uy4-R.1;=-99-1.20=-119[ V]

Uy 220.c0s120° = -99[/']

24
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Chinh Iwu ciu 1 pha diéu khién toan phan

c. Cong suat phat ra tir tai:
Pe=E.I4=-119.20=-2380W=-2,38kW
Cong suit tiéu hao trén dién tré:
Pr=R.1,’=1.202=400W=0,4kW
Cong sudt ngudn ac cung cap:
P,.=U4.14=-99.20=-1.980W=-1,98kW
DAau (-) ¢6 nghia 12 tdi dua cong sui't vé ngudn qua bo chinh luu.

25

Chinh Iwu cau 1 pha diéu khién toan phan

Vi du 2.18:
Cho b6 chinh lwu mach ciu mot pha diéu khi€n toan phan. Ap ngudn u
= 22042 sin314t. T4i R=1 Q, L = 0,01 H va E. Mach & trang thdi xdc

lap vé6i goc diéu khién o = %”(m). K&t luan gi vé trang thdi 4p va
dong tdi néu :

al-E =150[V]>0

b/-E =-150[V] <0

Gidi:
O trang thdi xdc 1ap :
Us=RI4+E
Gid st dong tai lién tuc, tri trung binh dién dp va dong dién chinh luu:

242 242 2
U, =£U.cosa =£.220 cos(—”] =-99 14|

w V4 3

u,-F

I, =4 26
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Chinh Iwu ciu 1 pha diéu khién toan phan

a/-NEuE=150V

I, = -99-150
10

diéu nay khong thé xdy ra .

Vay trong trudng hgp nay dong tdi gian doan. Qud trinh dién dp va

dong tai trong chu ky 4p u6i gdm 2 khodng:

=-249 4

2n/3<X<X, dong dién din qua mach (u,V,RLE,V,):
u, =u =220~2.sin(314.r)

u, =Ri, +L.%+E

R=1Q,L=0.01H,E =150V

v6i ig(o)=0

X, 1a géc tuong ng thdi di€ém dong dién iy dat gié tri 0.

Khodng X ;<X<o+m, dong dién tii gidn doan:

ig=0

u=E=150V o7

Chinh Iwu cau 1 pha diéu khién toan phan

w (v 0T

4
ug (V)

- o
i (A)

28
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Chinh Iwu ciu 1 pha diéu khién toan phan

b/-Néu E=-150V

;o -99—(~150)
10

Do d6, bd chinh luu c6 the 1am viée ¢ ché do nghich luu.

=51 4

Kiém tra bang phan mém mo phong cho thiy dong i, 1a lién tuc. Vay,
dién ap trung binh va dong trung binh ngd ra ctia bg chinh Iuu khi nay la:
Ud =-99V va Id =5.1A.

Dang dong dién va dién dp cho hai trung hgp dudc v& trén hinh.

29
Chinh lwu 3 pha tia c6 diéu khién
Xét mach c6 tai v&i L da Ion dé dong tai iy co thé xem la phang
ld
D S T
| Ly :
|
1L DI
Ud| SR I
11 i
Tai Tai
L dd 1on > dong tai ig~ Iy Mach twong duong trong tredng hop nay:

tai c6 thé thay bang nguén dong |,

30
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Chinh Iwu 3 pha tia cé diéu khién

Xét mach c6 tai vai L da Ion dé dong tai iy co thé xem la phang

s 0 .. . .
i ! o i
i T oni ; '

" T.ont 31

Chinh lwu 3 pha tia c6 diéu khién

Xét mach c6 tai v&i L da Ion dé dong tai iy co thé xem la phang

[ T naos .01 015 0.02 025 [TH] 0.035 [

Dang séng ap va dong ngd vao (pha A)
Dang s6ng ap va dong ngd ra

Goc kich a = % =30° 32
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Chinh Iwu 3 pha tia cé diéu khién

Xét mach c6 tai vai L da Ion dé dong tai iy co thé xem la phang

a 0005 001 0015 0.02 0.025 0.03 0.035 004

u‘ws 0-01 oS D‘DZ D‘Ui'; 0.0 U:Jl', D04
o

(T . . < g ~ 3
Dang s6ng ap va dong ngd vao (pha A)

Dang s6ng ap va dong ngé ra

Goc kich o = % —90° 3

Chinh lwu 3 pha tia c6 diéu khién

Xét mach c6 tai v&i L da Ion dé dong tai iy co thé xem la phang

a.01 0016 002 0025 003 0,035 0 o 0005 ) 0015 0.0z 0.025 203 0.035 o4

Ty Dang séng ap va dong ngd vao (pha A)
Dang s6ng ap va dong ngd ra

Goc kich a = 377[ =135° 34
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Chinh Iwu 3 pha tia cé diéu khién

Xét ché d dong lién tuc:

= Pién dp tai chi phu thudc vao dién 4p ngudn va géc diéu khién o.
Pién 4p tdi c6 3 xung trong 1 chu ky T ctia 4p ngudn.
Chu ky 4p chinh luu T, trén tdi bang T, =T/3.

= Tri trung binh 4p chinh luu trén tai

sz
U,(a) :Lja S U, sin XdX :ﬁUm cosa :ﬁ.U.cosa
2z ate 27 2z

3
= Pham vi géc diéu khién a.: (0>m).
- Dién 4p chinh luu trung binh Uy nim trong khodng:
—ﬂ.U <Uy,; <+ﬁ.U
2 2
= Khi dién 4p trén tii c6 tri trung binh duong, tai nhin ning lugng tir nguén >
b6 chinh Iuu 1am viéc & ché do chinh luu.
= Khi dp trung binh trén tdi 4m, do dong tdi chi duong nén tdi phét ra niang
lugng > bd chinh luu 1am viéc & ché& do nghich luu .

35
Chinh Iwu 3 pha tia c6 diéu khién
Xét ché do dong lién tuc (t-t):
Pinh mic linh kién:
»  MaJi thyristor dan dién trong 1/3 chu k¥ 4p ngudn
= tri trung binh dong qua thyristor: Ipay = %" .
* Pién dp khéa va dp ngudc 16n nhat cé thé xuat hién trén linh
ki€én: Uprm = Urrm = \/EU
36
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Chinh Iwu 3 pha tia cé diéu khién

Vi du 2.1:

lap.

didu khién « =§ [rad]

b. Tinh cdng suit trung binh cda tdi .

c. Tinh tri trung binh dong qua mdi linh kién

d. Tinh tri hiéu dung dong qua mdi pha nguén .
e. Tinh hé s& cong sudt ngudn .

Bo6 chinh Ivu mach tia 3 pha diéu khi€n mic vao tdi chita R = 10Q ,
E=50 V va dién cam rit 16n 1am dong tdi lién tuc va phing. Ap ngudn
xoay chiéu 3 pha c6 tri hiéu dung U=220 V. Mach & trang thdi xic

a. Tinh tri trung binh cla dién dp chinh luu va dong chinh luu khi géc

37

Gigi: Chinh lwu 3 pha tia c6 diéu khién

a. Dong qua tai lién tuc nén suy ra:

Ud(a):ﬂ.U.cosa
2r

Thay U= 220 [v], o= % [rad], ta thu dudc

Ud(a):z—f.zzo.cos[gJ = 128,6 [V]

Mach & trang thdi xdc 1dp nén ta c6:

Ug=RI;+E , hayly= UdR_E
Thay Uy = 128,6 [V]; E =50 [V]; R= 100[Q)]
ta c6 két qua:
128,6 — 50
[=—" "
10

=787[4]

38
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Chinh Iwu 3 pha tia cé diéu khién

b. Do dong ti phing nén ta sit dung hé thifc tinh cong suit trung binh
sau:
Py =U,q. I3 hay Py =128,6x 7,86 = 101,8 [W]

c. Mdi linh kién din dién trong khodng thdi gian bing nhau va bing
1/3 chu ky lugi. Tir d6, dong trung binh qua mdi linh kién bing:
Itav=1d/3=7,83/3 =2,62 [A]

d. Tir dang @ thi dong qua pha ngudn cia bd chinh luu, ta ¢6 tri hiéu

dung dong I:
1
[=td
V3
[=4,54.[A]

39

Chinh lwu 3 pha tia c6 diéu khién

’

. Hé s6 cong suat clia ngudn A

N&u bé qua cong suit tdn hao trén linh kién, ta c6:
P=P;=1010,8 W=1,01kW
Cong sudt bi€u ki€n ctia ngudn :
S = U I+ UL+ Uslz=3U I
A\
U;=U0=220V ; I;=I=4,54 A ; S=3.220.4,54 =2904 VA=2,9kVA
Hé s6 cong suit clia ngudn S:
P _ 10108

A= = 2200 _ (3481
S 2904

Ghi chii: h¢ 56 cong sudt thay doi phu thudc vao géc diéu khién va cé

do 1on gidm ddn khi géc diéu khién tang dan va dat gid tri 16n nhat
khi géc diéu khién bing 0 (gidng nhu truong hop chinh luu khong diéu
khién). H¢ s8 cong sudt ngudn thudng c6 gid tri nhd hon 1 ngay cd 40
khi géc diéu khién nhd nhit (a=0).

CuuDuongThanCong.com https://fb.com/tailieudientucntt

20


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

Chinh Iwu 3 pha tia cé diéu khién

Vi du 2.15:
B0 chinh luu mach tia ba pha mic vao tdi thuan trd R = 10 Q. Ngudn
xoay chiéu c6 tri hiéu dung 4p pha bing 220 V, ® =314 rad/s. V& dd
thi va tinh tri trung binh ctia dién dp va dong dién tai trong hai trudng
hgp géc diéu khién:

Trudng hgp a = %[rad] dong qua tdi lién tuc (xem hinh)

Trudng hgp « = 27” [rad], dong qua tai bi gidn doan (xem hinh). »

Chinh lwu 3 pha tia c6 diéu khién

a=mn/9

a=2n/3

42
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Chinh Iwu 3 pha tia cé diéu khién

a/- Goc kich o = %[rad]:

Uy = V6 ) cosa = 36 .220.cos| = | = 241,78[V ]
2n 2n 9
U 241,78
|, ==4d _ "~ =24178[A
7R 10 [A]

b/- Géc kich a = 27” [rad]:

Uy :LJ.: U,.sin x.dx = % 1+ cos| o + —
27 E‘Hl 2n 6

3

U, =3\/E'220{1+003(2n+nﬂ =19,9[V]
2n 3 6
_Us 199 _
Iy === = =199[A]
Chinh lwu 3 pha tia c6 diéu khién
Vi du 2.16:

B6 chinh luu mach tia ba pha diéu khi€én mic vao ngudn U =220V,
o= 314 rad/s. Tdic6 RE,R =10Q, E=50 V. V& cdc qud trinh 4p va

dong tai va k&t luan. Cho biét géc diéu khién :

T
a/—o=—/[rad
o 6[ )

b/-o =2 [rad
o 2[ra]

44
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Chinh Iwu 3 pha tia cé diéu khién

Do do, khi (ugq- E) <0 - dongiq=0.
Ap tii lic d6;
ug=Rig+E=R.O+E=E=50V

Dang 4p va dong ngd ra khi oo = m/6 va khi o = n/2 cho trén hinh

48
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Chinh Iwu 3 pha tia cé diéu khién

Xét qua trinh v6i ngudn ug,.

Thoi diém E cit u, 13 nghiém phuong trinh:

Up.sinX=E

Phuong trinh cho 2 nghiém trong khoang 0->180° 1a X,= 9.3° va X,=170,7°.
Dong dién tai cho bdi

;o Ua— E
‘7R
Tri trung binh 4p tai
1 a+57/6
Ua= 27[/3.'-a+7r/6 ty-dx
1 X, . a+57/6
U, :—U U, sinx.dx+ E.dx}
27w/ 3 Ya+ni6 X,

K&t qua U;=224 [V] khi a = n/6 va Ug=257[V] khi o = /2.

47

Chinh Iwu 3 pha cau diéu khién toan phan

Xét mach c6 tai v&i L da Ion dé dong tai iy co thé xem la phang

r
|
I
I
|
I

Tai

L dd lén > dong tai iy~ Iy Mach twong dwong trong tredng hop nay:
tai c6 thé thay bang nguén dong |,

48
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Chinh Iwu 3 pha cau diéu khién toan phan

Xét mach c6 tai vai L da Ion dé dong tai iy co thé xem la phang

Tai m6i thoi diém, chi cé 1 SCR trong nhém dan dié f
\ +
prd 1 .
K 1K1 - Oz
ul

G)jd: ‘ n_: ————— 7. L

>0+

I, =i, i, Tai mdi thoi diém, chi ¢ 1 SCR trong nhom dén dién

Uy =Up, —Uy, 49

n

Chinh Iwu 3 pha cau diéu khién toan phan
Xét mach c6 tai v&i L da Ion dé dong tai iy co thé xem la phang

_ uPn

50
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Chinh Iwu 3 pha cau diéu khién toan phan

Xét mach c6 tai vai L da Ion dé dong tai iy co thé xem la phang

a"a?&ﬂ'&

‘ 1

i e : B

ig4 : : : : :

N [ [

% I T S : : u
a o i i :

it it e Tyohs : ' '

1 0 T .

o : N R e ! T

hy i ol Tron! T, om

51

Chinh Iwu 3 pha cau diéu khién toan phan

Xét mach c6 tai v&i L da Ion dé dong tai iy co thé xem la phang

52
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Chinh Iwu 3 pha cau diéu khién toan phan

Xét mach c6 tai vai L da Ion dé dong tai iy co thé xem la phang

T

Dang song ap va dong ngd ra Dang séng ap va dong ngd vao (pha A)

Géc kich a = % - 60° 53

o \l
I
I
Cpeeee
[ : : : : : : : : :
1 1 i i i i i i i i i i i i i
01 0005 0.01 0.015 002 0025 003 0035 0.04 0 0.005 0.01 0015 002 0025 003 0035 0.04
—»
4 time(s} time(s)
(Ty

Chinh Iwu 3 pha cau diéu khién toan phan

Xét mach c6 tai v&i L da Ion dé dong tai iy co thé xem la phang

Uan

0005 001 005 002 D05 003 005 0.04 0 0005 001 005 002 0025 003 0035 004

0
a time(s) time(s)
(1)

L B Dang s6ng ap va dong ngd vao (pha A)
Dang s6ng ap va dong ngd ra

54

Goc kich a = % —90°
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Chinh Iwu 3 pha cau diéu khién toan phan

Xét mach c6 tai vai L da Ion dé dong tai iy co thé xem la phang

0l 0.005 001 0015 002 0025 003 0035 004 L] 0.oes  0.01 0.015  0.02 0025 0.03 0.035  0.04

o time(s) time(s)

(1) L - Dang soéng ap va dong ngd vao (pha A)
Dang song ap va dong ngd ra

Goc kich a=%=135” 55

Chinh Iwu 3 pha cau diéu khién toan phan
Khi dong dién tai lién tuc:
- Dang dién 4p ti c6 6 xung va chi phu thudc vao géc diéu khién
va dién 4p ngudn xoay chiéu. Chu ky xung chinh luu biing % chu ky
dp ngudn T, = % T

- Tri trung binh dién dp chinh luu:

2n
1 rot 343
Ud(a)zZ_TCJ.XO 6 Uddx = UdA(Q)—UdK(Q)=TUmCOSQ
6

Ud(a):ﬁu.cosa

v6i U la tri hiéu dung dién dp pha U =

i

56
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Chinh Iwu 3 pha cau diéu khién toan phan

- Pham vi géc diéu khién o : bing pham vi géc diéu khién clia cic
nhém chinh luu mach tia, tic ( 0, ©). Do d6, dién dp trung binh trén
ti c6 thé diéu khién thay ddi trong khodng
{ 3W6 36 U}

T

S Ay § it Al
V4

- DOng trung binh qua tdi (RLE): Iy=

. < 1 .
- Moi thyristor dan di€n trong 5 chu ky 4p nguon nén tri trung binh

N ‘A . 1
dong di€n qua thyristor: Iray = ?d .
- bién 4p khéa va dp ngudc cuc dai xudt hién trén linh kién

Uprm = Urrut :\/g'Um :\/EU

57

Chinh Iwu 3 pha cau diéu khién toan phan

- Dong dién qua ngudn dién 4p, vi du qua pha 1:

[ =lvi - iva
- Tri hiéu dung dong dién qua ngudn dugc xdc dinh vdi gia thiét
dong tii khong ddi:

ro= 2”%1)(%— =y
s, ms EJ-O ll' - g'd

- Biing cdch phan tich Fourier dong dién qua ngudn cho trudng hgp
géc kich a = 0, ta xdc dinh bi€u thitc dong dién qua pha thi nhat:

ia(t) = ZJE

T
K&t qud cho thd'y dong dién qua ngudn bao gdm ngodai thanh phin
cd bdn con ¢6 cdc séng hai bac 6k+ 1, k=1,2,3...

14.(sin mt+lsin 50t +lsin 7ot +Lsin11wt +Lsin 130
5 7 11 13

58
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Chinh Iwu 3 pha cau diéu khién toan phan

Vidu 2.3:

Cho bd chinh lwu ciu 3 pha diéu khién hoan toan vdi cic tham s
sau: 4p day ngudn ac 480V, f=50Hz. T4i RL véi R=10Q va L du 16n
dé dong ngd ra ludn lién tuc. Xdc dinh géc kich d€ dong tdi trung
binh bing 50A.

Gidi:
Tri trung binh dp tdi: Us=R.[;=50.10=500V
Géc kich can thiét:

a = arcoS M =ar cos[ﬂJ
32U, 3+/2.480

a =395°

59

Xét mach c¢6 tai thuan tré

Chinh Iwu cé diéu khién 1 pha ban song véi diode phéng dién

I
I
|
- | [
i\ | | F\
Thyristor T d&n trong khodng o <> ! - I
|

7 va tt trong phan con lai clia s I

chu ky, = L

|
L
Diode D khéng hoat dong. 1 =

60
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Thyristor T dan trong khoang o >
7, sau do, diode phéng dién D
hoat dong.

Khi D dén, T tat do bi phan cuc
ngugc bdi dién ap nguon ug.

Chinh lwu c6 diéu khién 1 pha ban séng véi diode phéng dién

Xét mach v&i tai R+L

»
H]
H

<

i

/

JIE.T qr

11 _F

|

|

|

' »
| Ly
|

|

=
=]

L nhé, diode D tat trwéc khi thyristor T
dworce kich tro lai

61

Khi L dd Ion, D tiép tuc dan dién
cho d@én khi thyristor T dwoc kich
tré lai trong chu ky mai.

Luc nay, dong tai iy & ché do
dong lién tuc.

Chinh Iwu cé diéu khién 1 pha ban song véi diode phéng dién

Xét mach voi tai R+L

| i L
| 1 i it ]
o | [}

I b !
L

[ ] | B |

L dd 16n, khoang dan cla iy kéo dai
62
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Chinh lwu c6 diéu khién 1 pha ban séng véi diode phéng dién

Truong hop dong tai lién tuc:

Tri trung binh ap tai:

1 27+a 1 T U
Uu,=—. u,dx=—1\ U .sinx.dx=—2(1+cosa
“ox -[ a 4 2 -[ a " 2 ( )
Tri trung binh dong tai (tai RLE):
-F
1, = Ys

R

63

Chinh lwu 1 pha cau diéu khién ban phan

Xét mach c6 tai v&i L da Ion dé dong tai iy co thé xem la phang

s
&

L da Ion = dong tai iy~ I Mach twong dwong trong trwong hop nay:
tai co thé thay bang nguon dong |

64
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Chinh Iwu 1 pha cau diéu khién ban phan

Xét mach c6 tai vai L da Ion dé dong tai iy co thé xem la phang

r HA
,.1_
Iy I

Khi T1, D2 dan: uy = ug va ig = iy i .
Khi T1, D4 dan: u,=0vai =0
KIS, D4 0B v, 70,2l = oy I (W Y
Khi T3, D2 dan:uy=0vais=0 | 52 | D | |
65
Chinh lwu 1 pha cau diéu khién ban phan
Xét mach c6 tai v&i L da Ion dé dong tai iy co thé xem la phang
‘\j \] \] \
0
Dang ap va dong ngudn, ap trén tai va dong trén tai - Géc kich = 30°
66
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Chinh Iwu 1 pha cau diéu khién ban phan

Xét mach c6 tai vai L da Ion dé dong tai iy co thé xem la phang

A S R A
. N\ A\ N

Dang &p va dong ngudn, ap trén tai va dong trén tai - Géc kich = 90°

67
Chinh lwu 1 pha cau diéu khién ban phan
Xét mach c6 tai v&i L da Ion dé dong tai iy co thé xem la phang
u.
p Yd ia N
I\ I\ N
Dang 4p va dong ngudn, 4p trén tai va dong trén tai - Goc kich = 135°
68
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Chinh Iwu 1 pha cau diéu khién ban phan

Gia thiét dong tai lién tuc
Tri trung binh dién 4p tai:
Uy(a) = U—’”(l +Ccosa) = U—ﬁ(l +Ccosa)
VA T
Né€u gia thi€t dong qua tai dudc loc phing ig=Ig, ta c6:
Tri trung binh dong qua linh kién:
T—-—a T+a

1 = d,51 = g
scray = 5~ —a>dpay =+l
LA N s A A —-a
Tri hiéu dung dong dién qua nguon: / = 1y
s

69

Chinh lwu 1 pha cau diéu khién ban phan

Vidu 2.10:

So sanh hé s& cong suat giita bd chinh luu cAu mot pha diéu khién
toan phin va bd chinh luu cAu mot pha diéu khién ban phan. Cho biét
4p ngudn xoay chiéu, cong suit tdi va dong tai trong hai trudng hop 1a
nhu nhau U = 220V, Ps= 10kW. Dong tai ig lién tuc va phrfmg u=I=
100A

70
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Chinh Iwu 1 pha cau diéu khién ban phan

Gidi:

Cong sut ti ciia mach chinh luu diéu khién toan phan
22

Pd = Udtp'ldtp = 7 .U.cos Ottpldtp

va mach diéu khién ban phian

22 U 1+cos a,
U 5 Labp

P, = Udbp'ldbp =

Cong suit bi€u ki€n clia ngudn trong hai trudng hop:
Sp =Ul, =Uly,

TE—Opr
dpp = U. — A ap

Sy = Ul

0

71

Chinh lwu 1 pha cau diéu khién ban phan

Tir @6 hé s6 cong sut A:
£, K, _10.000 _
" S Udwp 220.100

i

Ay Pbp_ Py

p =
pr U.‘/m./dbp
T

Xdc dinh oy

_ Py 1 7.10.000
Ja.ul, J2.220.100

= app = 1,56105

P
=2 = 10000 =0,6408

2 o=
TS g 71361 10
v

Tir d6: mach chinh lvu diéu khi€n ban phan dat gid tri hé s§ cong
suat cao hon. 72

0,4545

COS 0lpp

-1=0,00974
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Chinh Iwu 3 pha cau diéu khién ban phan

Xét mach c6 tai véi L da Ion dé dong tai iy c6 thé xem la phang

S |

~.
o

e — —

Tai

Mach twong dwong trong trUfc‘mg hop nay:

L dd lon > dong tai iy~ Iy ! A |
tai co thé thay bang nguon dong |

73

Chinh Iwu 3 pha cau diéu khién ban phan
Xét mach c6 tai v&i L da Ion dé dong tai iy co thé xem la phang

Tai m&i thoi diém, chi cé 1 SCR dan dién (ON)

+0~y

+0Q

Uy

D4¥ DX D&

Q|

ip = Ip1 = T2 D,k D;E D>

Tai m&i thoi diém, chi co 1 diode véi dién
thé cathode am nhiéu nhat dan dién (ON) 74
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Chinh Iwu 3 pha cau diéu khién ban phan

Xét mach c6 tai vai L da Ion dé dong tai iy co thé xem la phang

. Mgy Wy g, Hra

| : SRR I I
DA DEDE L w : : _-:
T Tai 1 T i T
Khi 1 SCR va 1 diode khac T ' wl
pha dan dién, dién ap ra ud fsr '..i I L h
la dién ap day gitra 2 pha it g | |
twong ¢ng, vi du: khi T, va f"T i ’ ! ‘13 'I I
D2 dan, Ug = Ugp — Uy = Ug. 1 t 1
T1 T3 15 T1 T3 TS
Khi 1 SCR va 1 diode & cung
pha dan dién, vidu T, va D,
dan, uy = 0. Trwdng hop goc kich o = /6 = 30° 75
Chinh lwu 3 pha cau diéu khién ban phan
Xét mach c6 tai v&i L da Ion dé dong tai iy co thé xem la phang
O Hd" L™ ey
R 1 LA Ty
N ) Va | 11 | ¥ 11
i | : \ |X| I |Y
| ) v S F, R, I
Uy IG* Id: Lw| I l I | N
I R
|
ED&"DQ“ _ !__J | DBII |T1D2= inD‘II I|T5DBI |T1D2I iTBIZMl |Tgﬁ I
T Tai
Dang dong ngd vao (pha a)
Trwong hop goc kich a = /6 = 30°
76
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Chinh Iwu 3 pha cau diéu khién ban phan

Xét mach c6 tai vai L da Ion dé dong tai iy co thé xem la phang

.{Tsﬁk ¥ : >|<\>I( l ‘ |
et IXDIOERX
|

K D,k Dk I

D
e
s

Q

Ta 1 T3 15 T1 T3

Trwdng hop goc kich o = /2 = 90° "

Chinh Iwu 3 pha cau diéu khién ban phan

Xét mach c6 tai v&i L da Ion dé dong tai iy co thé xem la phang

—_———n

)i

o

D& D; & D, %

I
|
[ J
ai

[«]]

| LI

Dang dong ngb vao (pha a)

Trwong hop géc kich o = /2 = 90°

78
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Chinh Iwu 3 pha cau diéu khién ban phan

Gia thiét dong tai lién tuc > dang dién 4p ngd ra chinh luu chi phu thudc
vao dién ap nguon va goc kich

Véi: a <7 /3 , ap chinh lvu 14 lién tuc. Tri trung binh &p chinh luu la:

3 /2 Szl6+a
U,=— ax ax
! 2” ir/.!ﬂz ulz ' IIJ/‘Z u13 :|
U,= 3\/§U'” (1 +cos a) = 36U (1+cos a)
2 2z

Véi: a > /3 , ap chinh Iuu la gidn doan.
Tri trung binh ap chinh Iuu la:

3 Tr/6 3 Tz/6 T
U, =5 .[ quX:Z— J. \/gUmsm[X—gjdX

7/6+a 7/6+a
343U, 36U

U, =7(1+cosa)= py (1+cosa)

79

Ché dé chinh lwu va ché dé nghich lwu

Id Id
—

_ ZE Ud _ ZE ud
L Tk 1T
Ché d& chinh IL;Eu Ch& dd nghich luu

. T
Pd::-G',DL-::—E Py elar—

80
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Ché do chinh lwu va ché dd nghich Iwu

1.57
dk

RN
i
B AR

-1.0

1
Chéf o ! .
10¢  chinh oy o ChEdd nghich luu J‘ Ché& dé ehinh Iuu

0.3
1" 0

0.2+ | ! ud :

0.1 N

0.0 e
-0.1+
-0.2+
-D'S_l T T T T T 1
0.04 0,06 0.0 0.10 0.12 0,14 0.1
TIME :
81
Ché d6 chinh Iwu va ché dé nghich lwu
Vi du 2.13: Khi nao c6 thé xay ra ché do nghich luu trong cac mach duéi day:
o - R a B R - - R

|

|
||| S
T

|

|
=
T
=l
T

af b .

82
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X ~ > \ X N .
Ché d6 chinh Iwu va ché dd nghich lwu
Vi du 2.12: Cho b6 chinh Ivu cAu mdt pha diéu khi€n hoan toan mic vao ngudn ac mot pha
véi tri hiéu dung 220V, f=50Hz. T4i RLE véi R=1Q, gid thi€t dong dién tdi lién tuc véi L
16n vo cling lam dong tai phing véi do 16n 1;=20A. Cho biét géc diéu khién o =120°, vé&
qud trinh dién 4p tai vd dong dién qua ngudn ac. X4c dinh dd 16n stc dién dong E. Tinh
cong sudt phatra clia sitc dién dong va cdng sui't ngudn ac nhan dudgc.
10° w3vy 1V L VIV . VIV2 VIV
0.4 H + f
oz y M ud '
0.2
R ol
0.0+
ol 5\ N\ \
i ANUEANIZNI RN
0.2
- 10° i
L .05 i
=
. 0.00-
0.05-
83
Ché d6 chinh Iwu va ché dé nghich lwu
Gia thi&t dong tdi lién tuc, dién 4p trung binh trén ti:
U, = ﬁ.zzo.coslzo" = —99[V]
T
Strc dién dong E xac dinh theo:
Ui=R.I+E> E=U4-R.1=-99-1.20=-119[ V]
Cong suat phdtra tir tdi:
Pe=E.I;=-119.20=-2380W=-2,38kW
Cong suit tiéu hao trén dién tréd:
Pr=R.1;’=1.202=400W=0,4kW
Cong sudt ngudn xoay chidu cung cip:
P,.=U4.14=-99.20=-1.980W=-1,98kW
Ddu (-) c6 nghia la tdi dua cong sudt vé nguoén qua b chinh luu.
84
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Ché do dong lién tuc va ché do dong gian doan

Dién 4p chinh luu ug gdm thanh phan mot chiéu Uy va thanh phan xoay chiéu u o
u,=U, +u,,

Thanh phan u,, 1am 4p chinh luu nhip nho.

Tuqng tw, dong chinh Iuu ig ciing bao gdm thanh phan mét chidu Iy va thanh phan xoay
chicéu i, :

i,=1,+i,

Thanh phan i, 1am dong chinh lwu (dong tai) nhap nhé va co thé bi gidn doan.

O ché do dong gigin doan, dang dién ap chinh luu phy thudc vao thong $6 tai, goc kich va
dang dién &p nguon.

85

Ché do dong lién tuc va ché do dong gian doan

Vi du: B& chinh lwu cau 1 pha tai RLE hoat déng & ché d6 dong gian doan

|:| ' 1 1 1 1

Khao sat mach trong ché do dong gian doan kha phurc tap, thudng phai
gidi hé phwong trinh vi phan hoac dung chwong trinh mé phéng.
86
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Ché do dong lién tuc va ché do dong gian doan

Vi du 2.14: Phén tich bd chinh luu ban soéng dung SCR vdi hai trudng hgp tdi RL va RLE.

0123 im 1 * o ym *0_
oz| 2 i i !
0.2
0.1
0.0

0.1

-0.24
-0.21
103
0.4

0.2

a. Tai RL ol _ L/
N

!
I
a4l
107 W ug
0.4 !
0.2
0.0
-0.2+

A T T T T T 1

a 5 10 15 20 25 30 35 40
TIME m= 87

Ché do dong lién tuc va ché do dong gian doan

Truong hop tai RL:

Khi SCR dan, phuong trinh mach dién s& 1a:
. diy
Ug=u; Uy =R.iy+L——
d d d dat
Nghiém ctia phudng trinh cé dang:
X
ig(x)= U7’”.sin(x -0)+Ae ©r

v6i Z = R? + (0L)? ;e:avrcz‘an(%;r:£

R
Hiing s6 A xdc dinh tir diéu kién ban diu i (o) =0.
Tu do, ta c6 phuong trinh dong dién tai trong mot chu ky ap ludi:
o-X

U7m.sin(x79)fsin(a76).e_ ot | - 0<x<P

ig(x)=
0 ; P<x<2=n

88
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Ché do dong lién tuc va ché do dong gian doan

Géc B la géc tit clia thyristor va c6 thé xdc dinh theo diéu kién: iy (B)=0.
_oap

U—"’. sin(B-6)—-sin(a.—0).e ©°

la(B)=0=—

Géc (B —oa ) goi 1a khodng din ciia thyristor.
Tri trung binh dién 4p chinh luu:

1h U
Uy = Z—RJ'Um.sm x.dx = 2—’2.(00501 - cosB)
Tri trung I(;inh dong dién tdi chinh lvu:

B
1%
Iy 72—njld(x).dx

Tri hiéu dung dong dién qua ngudn bing véi tri hiéu dung dong qua linh kién va qua tdi c6
thé xdc dinh theo ham tich phan sau:
1 B
RNy
o Ild (x).dx

3

/

rms =

89

Ché do dong lién tuc va ché do dong gian doan

g 0,V 0 1 0
10 1 | 1 1
0587 u 1 N 1 1
D" L
U"'.l'l-l . L} 1 1
- L LR | T AW T !
11 | : , 2nta
Wi R asqp ! " L;l W={u-E)
u 1= i !
l(‘”) 0.0+ p—4 i\_}/iw' L/
L : I 1 [}
a5, . .
Uj a I I I
+ 10 . ! !
0.9 . ud= —_F )
oa]| N ™\
0.0 \
| -3
B2 T T T T T 10
b. Tai RLE u} 5 10 45 20 25 30 35 40
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Ché do dong lién tuc va ché do dong gian doan

Truong hop tai RLE:

Thyristor c6 thé kich din néu xung kich thyc hién trong diéu kién 4p trén thyristor duong.
R& rang diéu kién géc kich o phdi thda man la:
o> Oy = arcsin(ij VA o< T O -
m
Dong dién tai trong mot chu ky Iu6i c6 thé biu dién dudi dang:
Up E ,

ig(x)= 7.sm(x—e)—EJrA.e a<x<P

0 B<x<2n
Hiing sd A xéc dinh tir diéu kién dong qua thyristor tit:

o

A= —U—m.sin(a—6)+5 eor
z R

Dién 4p tai chinh luu trong th&i gian thyristor din dién bing dién 4p ngudn va trong thdi
gian dong tdi gidn doan bing sic dién dong cla tdi u,=E.

91
Hién tweng chuyén mach
Xét bd chinh lwu 1 pha diéu khién toan phan, dong |, lién tuc va phang
Chuyén mach tir 3,4 sang 1,2
o ér) Ia
92
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Hién twong chuyén mach

Xét bd chinh Iwu 1 pha diéu khién toan phan, dong |, lién tuc va phang
Chuyén mach tir 3,4 sang 1,2

[// wt
0
P |
(a)
Us
Ay
T ot
0 I |
| |
| N
—l Us
a 4
(b) 93

Hién twong chuyén mach

Trong qué trinh chuyén mach:
di
u, =u, =L —
s Ls ' s dt ) "
Tur day, lay tich phan hai vé trong khoang thoi gian chuyén mach:
a+u 1y
J. x/EUS sinwt d(wt) = oL, J. di,=2wL ],

-1,

Vé trai ctia biéu thic trén 1a dién tich 4, (V-rad) bi mét di trong qua trinh chuyén mach:

a+pu

4 = I «/EU‘V sin ot d(wt) = \/EUS [cos a—cos(a + y)]

Tir ddy, suy ra cong thirc tinh goc chuyén mach:
2oL 1,

V2u,

Sut 4p ngd ra do chuyén mach:

AU, _A4, _20L1, 2oL I, -
T T 7

cos(a + p)=cosa —

R,

cm

94
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Hién twong chuyén mach
Toém lai, véi cau chinh Iuu 1 pha diéu khién toan phan:

2L,
I, = =1,
T

Dién 4p ngd ra chinh lvu: U, =U, cosa—AU,_,

Sut p do chuyén mach: AU, = R

cm

Goc chuyén mach tinh bai cong thic:
2wL 1,

J2u,

cos(a+ p) =cosa —

Vé&i cau chinh lwu 1 pha diéu khién ban phan, cac céng thirc tinh sut ap do
chuyén mach, dién ap ngo ra chinh lwu va géc chuyén mach sé ra sao?

95
Hién tweng chuyén mach
Xét bd chinh lwu 3 pha diéu khién toan phan, dong |, lién tuc va phang
Chuyén mach tir T5 sang T1
P .
T
T
s L n T3 5
b
,,,(L_@_O_N\ﬁ_ﬂ\_. Uy GD I
_®_3_NV\_/\ 7\
- N
T:f Tzr T;|s _
N ) 96
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Hién twong chuyén mach

a La l,_ Ti
[ :
+ us id
—
B L, te Ts +
n o={"J)
Ug ) ta=1y
[ Ll Te -
) +—0

0
0
97
Hién twong chuyén mach
Trong khoang thoi gian chuyén mach:
uPn = uan S uLs
Trong do:
di
u, =L —=
Ls s dt
Luu y 1a dién tich sut ap A, trén hinh tuong tmg vdi sut ap trén L
trong qua trinh chuyén mach, do do:
Id
4,=0l, [ di=oLl,
0
98
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Hién twong chuyén mach

Sut ap nay lap lai mdi khoang 7 /3, do dé, sut 4p trung binh
trong 1 chu ky luéi la:
A(]cm = Rc'm]d = % Id
i Via
C6 thé chung minh duogc:

di, wu,-u, Uy \/EULL sin wt
tdt 22 2 )

Bang cach chuyén dt v€ v€ phai va lay tich phan 2 vé

trong khoang thoi gian chuyén mach, ta co:

2L 1,

J2u,,

cos(a + u)=cosa —

99

Tong két vé hién twong chuyén mach
Sut &p trung binh do chuyén mach:
e Chinh luu ciu 1 pha diéu khién ban phan: AU, = Xdy
T
. A A L A 2X 1,
e Chinh luu cau I pha diéu khién toan phan: AU, = ——%
V2
e Chinh Iuu 3 pha tia: AU, = XAy
2
2 A <A <R , A 3X Id
e Chinh luu 3 pha cau diéu khién ban phan: AU, = —%
T
; X A . R \ X 3X ]d
e Chinh luu 3 pha cau diéu khién toan phan: AU, =——%
T
Trong d6: X, =27 fL,
100
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Téng két vé hién twong chuyén mach
Goc chuyén mach g tinh tir cong thirc:
Ud
AU, =T”(cosa—cos(a+,u))

o Ug,: dién &p ra cuc dai cua bg chinh luu (o =0)
Goc kich tdi da ctia b chinh Iuu khi ké t6i chuyén mach:
amax :ﬁ_ﬂmax _é‘

e J:gbc tit cia SCR (tuong ung véi thoi gian tat tofcla
SCR)

101

Anh hwéng cda hién twong chuyén mach

Lam giam dién ap chinh lwuratréntai U, =U,, —-AU,  =U, —R, 1,

cm

Lam bién dang dién ap nguén:

102
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Anh hwéng cta hién twong chuyén mach
Han ché pham vi diéu khién géc kich:
Xét ciu chinh Iwu 1 pha diéu khién

toan phan lam viéc & ché doé nghich
lwu

us

N 1,2 |

a1,2 ag 4

103

Anh hwéng cda hién twong chuyén mach

B3 qua hién tugng chuyén mach, ta c6 géc an toan clia thyristor y :
y=o0l, =1-a
ty 1a thoi gian khoi phuc khd nang khéa cla thyristor.
Gi4 tri géc diéu khién cyc dai cho phép:
amax = ” - 7/
Néu xét ca hién tugng chuyén mach véi p 13 d6 16n géc chuyén mach,
@0 16n géc an toan con lai cla thyristor bing:
y=r-la+u)=r-a-u
Vay, géc diéu khién 16n nhat cho phép c6 gia tri:
Qmax =T0- W -7
R& rang, pham vi géc diéu khién o & ch€ d6 nghich Iuu bi han ch€. Géc chuyén mach cang
16n (vi du khi dong tdi16n , L, 16n), g6C pax cing gidm. Trén thuc t& o, thudng 13y gia tri
khodng 160°—165°.

104
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Anh hwéng cta hién twong chuyén mach

Vi du 2.20:

B6 chinh lvu cAu mot pha diéu khién hoan toan mic vao tii ddng co mot chidu. Tai ¢ L, rat
16n 1am dong tai phing iy = 100A. Ngudn xoay chiéu c¢6 tri hiéu dung U = 380V, L,=0,001H,
R, =0,01Q, ® =314 rad/s. B9 sut dp trén mot linh kién la 2V.

a/- Phan tich hién tugng chuyén mach

b/- Tinh dién 4p 16n nhi't do bd chinh luu cung c&p cho tdi

c/- Tinh d6 tang [%”jmax

d/- Tinh @9 16n géc chuy&n mach p khi o =0
e/- Tinh géc diéu khién oy, gid thi€t thai gian khdi phuc kha ning khéa clia SCR 1a t, =
50pS

105

Anh hwéng cda hién twong chuyén mach
Vi du 2.20:

a/. Khi xay ra hién tuong chuyén mach, ta c6 phwong trinh:

. di ’
Iy tip, =1, usz'E +
t Vi V3

L=y =y =lyy

Uy ==ty —ty, =0

Suy ra:
diy, _ di, Ua ") La
dt dt

ﬂ — diVl _ diVS — 2 diVI
dt dt dt dt
bo ting dong dién qua SCR:

'}lsvz

dip _1di 1 u
d 2dt 2L,
%_l\/zUsinwt
d 2 L, 106

CuuDuongThanCong.com https://fb.com/tailieudientucntt

53


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

Anh hwéng cta hién twong chuyén mach

Vi du 2.20:

Goc chuyén mach tinh theo cong thirc:
2wL,1,

J2u

cos(ax+ p) =cosa —

107

Anh hwéng cda hién twong chuyén mach
Vi du 2.20:

b/. Dién 4p 16n nhat do bd chinh luu cung cp cho tdi
D0 sut dp trén SCR: AUy=2 x 2V =4[V]
Do sut dp trén Ry, AUg,= 0,01 x 100=1[V]
Do sut 4p gdy ra bdi qud trinh chuyén mach :
2.314.0,001
AU, =R, I, =———100=19,9[/]
V4
Pién 4p trung binh 16n nhat bo chinh Ivu cap cho tdi :
Ugmax= Uao - (AUy ;AUrp+AU. )

22

Uymax = 7.380—(4+1+19,9) =317,7[V']

108
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Anh hwéng cta hién twong chuyén mach
Vi du 2.20:
y . diy
¢/. Tinh dd tang (?jmax
Tinh do ting dong qua SCR khi déng tai thoi diém o

di = U'ﬁ sina

dt 2.L,

Do doc dat cuc dai khi o = % . Lic dé:

(d’—VJ _ 38042 0,2687.10°[4/ 5] = 0,2687[ A4/ 1.5]
dr ) .. 2.0001

109

Anh hwéng cda hién twong chuyén mach

Vi du 2.20:

d/. Géc chuyén mach khi oo = 0

2.0,.0.L,
[ = arccos| cosq ————2 |-
22U
2.100.314.0,001
= arcccos| cos0 — -0
V2.380

1 = 0488[rad] ~ 28°

110
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Anh hwéng cta hién twong chuyén mach
Vi du 2.20:

e/. Tinh goc didu klylién 16n nhat
Quy doi thoi gian tat (thoi gian khoéi phuc kha nang khoa cua SCR)
ve goc dién y :
7y =wtg=314.10°50=0,0157[rad]~ 0,9’
Goéc chuyén mach tai &, tinh theo cong thirc:
2wL,1,
J2u
Trong do: (@, + 1) =(7—0,0157)
Suy ra:

cos(a,,, + 1) =cosa,, —

max

2.100

J2.380

cosa, =-0,8830=a_ =2,653[rad]~152°

cosa,,, = 314.0,001+cos(z —0,0157)

1M1

Tinh chon cac thiét bj trong bd chinh lwu

Chon diode, SCR:
« Ap nguoc cuc dai dat 1én linh kién x K, (2>2.5)
» Dong trung binh (hodc dong hiéu dung) cwc dai qua linh kién x K; (1.2->1.5)

Chon bién ap: dwa trén

* Dién ap chinh Iwu cwc dai

+ Cong suét ra cyc dai

112

CuuDuongThanCong.com https://fb.com/tailieudientucntt


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

Tinh chon cac thiét b trong bé chinh lwu

g ! is \ Q
Tti trung binh 4p tii Uga) 3.8 U 36 U
(e=0) n n
Pién dp lam viée Urwm J6U JEU
Dong qua linh kién Dang iy -d  -Ad
02r 2n 02x o2x
z z
Ivav L/3 13
Ivrms /3 1//3
Dong pha cudn thit cip i 2as
0 % on B
Is J2/31, 273
Dong ngd vao bochinh | i [ o
Tua £ng ’ 0 2x x 0 2x o
2 2
Iems m Iy V2/31y

13

3¢ ! is | “@i
N s i/
Cubn sé cip Donglwai | — -Id 21d73 )
* 0 % 7 S
3
¢/’ -~ Trrms 2/31, 1,273
' DCEME |0 0
1 ¢———
Cufn sé cap Déng pha | 19 21672 -
i 0 %Lbn 0 A
ip
iLj>> Terus 2/31, FINEVE
DCEMF |0 ()]
Déng hugi | o 2d-m 1d
iL " a2 o] %:E R
L 1,381 2731,
HE 54 sit dung MBA 1,05 1,05
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Tinh chon céc thiét b trong bd chinh lwu

Vi du 2.22:
Cho bd chinh lvu ciu ba pha diéu khién hoan toan. Ngudn dién 4p xoay chiéu 14y tir phia thi
cap U=220V, tdn s6 = 314 rad/s. Tai R = 0,1 Q, L rdt 16n diing lam dong tai lién tuc va

phing, E = 200 V, géc didu khién o = % [rad].

a/- Tinh tri trung binh 4p Uy va dong I, .

b/- Tri trung binh va tri hiéu dung dong qua SCR.

c/- Tinh tri hiéu dung dong dién qua ngudn xoay chiéu.

d/- Gia st trong qué trinh diéu khién do tai thay ddi (E), a thay d8i trong pham vi (0,7). Dong
tdi dugc diéu chinh & gid tri xdc dinh & cAu a/- . Tinh cong suit may bién 4p.

115

Tinh chon cac thiét bj trong bd chinh lwu

a/. Tinh Uy va I3 véi « :g

U,= ﬁﬂ.cosa = ﬁ.ﬂo.cos(%j =2571V]
T T

_U,—E _257-200
R 0,1

I, =572 [4]

b/. Dong trung binh va dong hiéu dung qua mdi SCR (tra bang tom tit):

I, , =21 =190,6 [4]

3
Ly s = % = \E.m =330 [4]

116
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Tinh chon céc thiét b trong bd chinh lwu

c/. Tri hiéu dung dong ngudn (tra bang tom tat):

Loss = \/g.ld S \/%.572 — 467 [4]

d/. Cong suat may bién ap:
S =1,05.Ugmax -1

3/6

Udmax == =220 = 5143[V]

1, = 572[4]
S=1,05.514,5.572 =309068 VA
S =309 kVA
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