Chuong 4

PIfU CHINH DIEN AP XOAY CHIEU

Muc tiéu

Bi sau phan tich so d6 nguyén by, dang séng ra cla bd diéu chinh dién ap xoay chiéu
ba pha vdi tai co thanh phan dién cdm

1. PIEU CHINH BIEN AP XOAY CHIEU MOT PHA

1. Khai niém

Thiét bi diéu chinh dién 4p xoay chiéu mot pha cho phép diéu chinh gid tri
hiéu dung ctia di¢n 4p xoay chiéu cap cho téi, con tin sé duoc giit nguyén bang
tan $G ngudn cung cap.

Thi€t bi diu chinh dién &p xoay chiéu thuong duge ding dé diéu chinh
nhiét d¢ cla 10 dién, diéu chinh d¢ chidu sdng clia hé théng chidu sdng, diéu
chinh t&c¢ d6 clia dong co khong déng bo.

2. So do nguyén ly:

Mach goém 2 tiristor ddu song song ngugc cho phép diéu chinh dién ap
xoay chiéu. Gia thiét dién dp ngudn la:

u = V2Usinet = ¥2 Usin 0

bi¢n dp trén tai va dong qua tai 1a u,, 1,.Dong qua tiristor 14 iy, ip. Dién dp

trén céc tiristor 12 uq, up.
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3. Nguyén Iy hoat dong

3.1. Truong hop tai thuan trg (1 = 0)

Trong nira chu ky (+) cla dién dp nguén ta cho xung mé T, thi mét phan
nlra chu ky (+) dién dp nguén duoc dat 1én tdi.(Hinh 4.2.)

Trong nira chu ky (-) cta dién 4p nguén khi T, m& thi mot phan nita chu ky

(-) dién dp nguon dugce dat 1én tai.

Géc mé o duoe tinh tir thévi diém di qua gid tri O cha dién dp ngudn.

Dong dién tai khi T, va T, dan dong la:

e
' R
Vi oa<fsn v T+a<0<2n

siné

Con dién 4p trén tai va trén céc tiristor lic nay 1la u, = u; up, = up, = 0 (cic
tiristor dugc coi 1a 1y tudng)

Khi cdc tiristor khod ta ¢6: i, = 0; 0, = O, upy = u; up, = u
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Nhan xét:

Dong dién trén tai khong cé dang hinh sin va khéng lién tuc.

Khai trién chubi Furié ta duge thanh phan séng co ban i, cham sau dién dp
nguon mot gée ¢. Nhur vay ngay ca khi tai thudn trd nguén vin phai cung cép
cho b bién d8i mét cong suit phan khéng Q.

Gid tri hiéu dung dién 4p trén tai:

U, = \/l}](ﬁb’siné’)z do =U‘/ 2r-latsing
T

2

o

Gia tri hiéu dung dong dién tai:

/ _U 2z -la +singa
" R 27
Céng suit tdc dung cung cap cho tai:

R

Nhu vay, khi thay d6i géc mé& o clia cic tiristor tir O dén = ta s& bién déi
dugc gia tri hiéu dung dién dp cép cho tai tir U dén 0, cong sudt cap cho tai
thay déi ur

P,=U*R dénP,=0.

3.2. Truong hop tai thuan cam (R = 0)

Trong nlta chu k¥ (-) clia dién 4p nguén, tai thdi diém 6 = « ta cho xung
mé& T, thi T, dan dong. Dong dién qua tai: i, = iy; phuong trinh cla mach dién
lic T, md& la:

u-u,=0-u=u —> V2 Usinf = Ldi, / dt

—> V2 Usin® = oLdi, / d9 v6i 6 = ot >

P-UI =£[275—2a+51na’}
27

di _\2U

— = sinéd
df ol
Giai phuong trinh nay ta duge:
i, = —\/EU cosd +1,
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Héng s6 tich phan I, dugc x4c dinh tir diéu kién ban ddu 1a: Khi 8 = o thi i, |
=0, ta cé:

) T 3T

cosa+l, >1,=
el
Biéu thiic t8ng qudt cia I, 1a:

Jau

I, =——cosf +
ol ol

Do tai dién cam nén nang lugng tich lu§ trong cudn cam sé duy tri dong
dién qua T, khi di¢n 4p nguén u = 0. Ta chi ¢6 thé cho xung m& duoe T, khi ir,
=0, vi khi iy, # 0 dién the dat trén katst T, (béing dién the trén anét T)) s& (+)
hon dién thé trén an6t T, (bang dién thé& katét T,)

- Truong hop 0 < o < 7/2: DO thi dong dién i, = iy, nhu hinh 4.3. (véi cosa >0).

Tai thoi di€m tuong tng v6i 8 = 1 + o do dong iy, # 0 nén ta khong thé md
T, duge.

COS ¥

Cos

b) Wl

Hinh 4.3

- Trudmg hop /2 < a < m: D6 thi iy, iy, u nhur hinh 4.4(v6i cosa < 0).
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V1 iy, = O tir trrdc thoi diém twong ting véi § = 37/2 nén tai thdi di€m trong
ing véi (1 + ) > 37/2 ta cho xung m& T, thi T, s€ dan dong.

+ Khi T, mg, biéu thitc dong dién qua tai la:

J2u

i =i, = X(coso: —cosf)

vdi cosa < 0

+ Khoang thdi gian déin ddong cha T, xde dinh bang cich gidi phuong trinh:
Taduge: 6= va@=2n-a Suyraip; Z20véio<B<2n- o
- Nhu vay, dé so dé lam vigéc duge ddy du ca hai nira chu k¥ cua dién 4p thi

i =i, = E(cosa — 0059) =

géc md o phai trong gidi han n/2 < o < 7. Dong tai 12 dong gidn doan do iy, va
i, tao ra. Gid tri hiéu dung cia dong tai la:

I = ’lh]izd(}’ = v \/~1— :[(cosawcost?) de
T ol \r

I} :i\/z(ﬁ—a)(2+cos2a)+3sin2a
" ol P

Cong suat mach tai tiéu thu 1a cong suét phan khéng.
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3.3. Truong hop tai R-L:
Khi 6 = @, tai nita chu k¥ + chia dién 4p nguén ta cho xung m& T, thi T, sé&

dén dong (Hinh 4.5). Dong dién i, duge xdc dinh tir phuong trinh mach dién khi
T, mé& la:

L% + Ri, = 2U sin(6 + )

Nghiém cia phucmg trinh nay ¢6 dang:
L=y +ig
Trong do6: i,)1a dong dién x4c lap.
1,412 dong dién qué do.
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Ngudi ta ¢6 thé bi€u dién cach biét hai dong dién i, i, réi suy ra dong tai
i, nhu hinh 4.5.

Khi o =@ th\l.iqd = 0. T, phai dugce cidp xung md& sau khi T, di duge kho4,
titc 1a o > ¢ néu khong T, khong thé md duge.

IL. PIEU CHINH PIEN AP XOAY CHIEU BA PHA
1. S0 dd nguyén ly

i
Ua é ub Lot

Hinh4.6.

So dd gom ba cap tiristor ddu song song nguge, mdi cip duge ndi ti€p véi
mot pha phu tdi. Mach tai ba pha cé thé ddu sao (Hinh 4.6) hay tam gidc (Hinh
4.7.). Phu tii ¢6 thé thuén trd hay tr& khang. Dién &p trén cdc pha phu tai Ia: u,,
Uy, U
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