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TRUONG CAO PANG LY TU TRONG
KHOA PIEN - PIEN TU

HOC PHAN -

Chuong 2: MACH CHINH LUU

Khai quat vé chinh luu

* Pinh nghia: chinh luu 14 thiét bi bién doi dong dién
(dién 4p) xoay chiéu thanh dong dién mot chiéu

* CAu tric bé chinh lvu:

U, 14, f4 Uz, I f2

AC input DC output

f1=50-60Hz fo=0Hz
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Phan loai

- Theo s6 pha: mot pha, ba pha, sau pha .....
- Theo loai van:

+ Mach chinh luu toan diode 1a chinh luu khong
diéu khién

+ Mach chinh luu toan thyristor 1a chinh luu co
diéu khién

+ Mach chinh lyu mot nira diode, mot nira
thyristor 1 chinh luu ban diéu khién (diéu khién
khéng ddi xtmg).
- Phan loai theo so dd mic
- Phan loai theo cong suat

Nguyén tac dan cua cac van ban dan

. e D

Nhom van noi chung catod: v, > '

D,
Nguyén tac diode dan: dién ap Vo > !

anod van nao duong hon van =5 o | m

do6 dan. vn_>i

Tl

Vl

A M X \ <A > >

Nguyén tac dan va diéu v T,
khién thyristor: =) ’ !
-U, >0 _
- Ug>0 vV, __n___i

P L
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Nguyén tac dan cua cac van ban dan

Nhom van noi chung anod: £ _N_

Nguyén tic diode din: dién ap Ve | ‘ :

catod van nao Am hon van d6 == D, !
dan. Vi o---|{----

Tl

Vv ‘

r ~ N 1 /T

Nguyén tac dan va diéu 2
g. ,zy . V, ‘—u
khién thyristor: ) / !
-U, >0 T, |
- U.>0 Vv, ____] ol

G /4 <

2.1/ Mach chinh lvu khéong diéu Khién:
2.1.1- Chinh luu ngudn 1 pha:

a) Mach chinh luu ban ky:

* Mach chinh luu ban ky tai R:

D Iy
N —
+ 7T
uD
.
u, =U,, sin ot R § U,
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- Tri trung binh dién ap trén tai: .
4 u,
U, :ijumsin(a)t).da)tzu—m 0
2r s, T -U,
- Tri trung binh dong dién qua tai: |,
| _Ys _Un -
R R

- Tr1 hi€u dung dién ap trén tai:

U, /R

TN
U = \/g‘[[ums”](wt)] d(et) = 2

0 Up

- Tr1 hiéu dung dong dién qua tai:

= U—m 7UM0 K3 2z 37 4”a)t
™ 2R - Cong suét trung binh trén tai:
- Bién ap nguoc cuc dai dat 1én diode: U2
P=12 R=—m
U — U rms* R
ng max m
Vi du: Cho mach chinh luu D iy
nhu hinh v&, biét nguon -

c6 tri hiéu dung 1a 100V, +
f=50Hz, tai R=10Q. Us =Upsin ot R § Ug
Xéc dinh dong trung binh qua

tai va cong suat tiéu thy trén
tai? Giai
- Dong trung binh qua tai:
Taco: U, =100+2 =141(V)

U, = o _4sv
T
) |, = %d =4,5A
- Cong sut tiéu thu trén tai: U, = UTm =705/

Urzms
) P-= a = 497W



* Mach chinh luu ban kv tai RL:

e 1 oA N . A 5 U 2R
- Tr1 hi€u dung dong dién qua tai: @g U_sin
1 5., b3t
| = \/5 jo i2(wt)d (at)
. . . . U\ i
- Tri1 trung binh dong dién qua tai:!
\ l
1 c5. 0\ ]
| =— j i(wt)d (ot) b ,
2790 0\ . .
- Cong suat trung binh trén tai: ol |
ud
|
2 0f l
P=1___.R L
rms K i
T B 27 3r Az
b) Mach chinh luu hai nira chu ky tai R:
Dy
‘ E;_HL R {i
Ug 4
1 o RS —
0
_Um Ud
- e e
0
Iy
UpRF o o o]
0
Unq
0
N> S L ot
T 27 3 Az
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* Cac thong sO cua mach:

- Tri trung binh dién &p trén tai:
U, :ifumsin(a)t).d(a)t) _ A,
T 0 T
- Tri1 trung binh dong dién qua tai:
LY,
“ R xR
- Tri hi¢u dung dién &p trén tai:

Um

sl

Uy = \/1] U, sin(at)d (ot) =
4 0
- Tri hi¢u dung dong dién qua tai:

* Cac thong sO cua mach:

- Cong suat trung binh trén tai:

Uz 4uU’
P=U,| =—¢4=_n
R 2R

- Pién ap nguoc cuc dai dit 1én moi diode:
Ung max 2U m



2/6/2020

¢) Mach chinh luu cdu mét pha tai R:

ot

* Cac thong sO cua mach:

- Tri trung binh dién ap trén tai:

U, :ijumsin(wt).d(a)t) _ A,
T 0 T

- Tri1 trung binh dong dién qua tai:
U, 2u

_a m

R 7zR
- Tr1 hi€u dung dién ap trén tai:

Iy

Um

5

Urms = \/1]5[Um Sm(a)t)]zd(a)t) =
7 0

- Tr1 hi€u dung dong dién qua tai:
U

rms

| _rms
rms R \/ER




* Cac thong sO cua mach:

- Cong suét trung binh trén tai:
_Ug 4,
R 7#°R
- Pién ap nguoc cuc dai dit 1én moi diode:

u..=U,

ng max

P=U,.I,

- Hé so cOng suat:
P
U,..l

rms rms

]7:

d) Mach chinh luu cau mét pha tai RL:

& .

Ug
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* Cac thong sO cua mach:

.« A r 1 A 9 2U m
- Bién 4p trung binh trén tai: Uy =—"
V4
\ b 9 e U 2U
- Dong trung binh qua tai: |, = —%4 =—"
R =«
. . : I,
- Dong trung binh qua diode: 1, = Py
e : 12z 1,
- Dong hi€u dung qua diode: | _giose = =—
27 J_
. n A |dz.7Z'
- Dong hiéu dung qua nguon: | s nguon = =1,
T
Vi du:
Cho mach chinh luu cdu mét pha dung diod
¢6 tri hiéu dung dién &p ngudn 1a 230V, D
)

f=50Hz. Tai gobm R=10Q, L c6 gia tri du U
16n dé dong dién tai lién tyc va phéng. () s

a) Xac dinh c4c gia tri trung binh cua dién udI

ap va dong trén tai D, L
b) Xac dinh gia tri hiéu dyung va gia tri

trung binh dong qua mdi diod

c) X"c'lC dinh gié tri hiéu dung ctia dong Giai
nguon E—

a) - Bi¢n 4p trung binh trén tai:
U, =230~/2 =324(V)

) U, =1 = 206,4(V)
T
- Dong trung binh qua tai:
)
1, = Fd = 20,6(A)



b) - Dong trung binh qua diode:
I

I, = ?" =10,3(A)
- Dong hi¢u dung qua diode:

| _ e _1a6(n)

rms —diode \/_
2

¢) Dong hiéu dung qua ngudn:

“2_
Irms—nguon = a? = Id = 2016(A)
T

2.1.2- Chinh luu ngudn 3 pha:
2.1.2.1) Mach chinh luu ba pha hinh tia tai RLE:

-

WWASAVAL®)

\/

u sa

0 1) a ush U ~ (_>
IS S %ﬂ H P
NN NN

E L R

wt

oy
o
=
=
=
=
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* Cac thong sO cua mach:

33U, 3V6U,

- Dién 4p trung binh trén tai: U, =

2 27
- Dong trung binh qua tai: |, = Y, -k
R
|
- Dong trung binh qua diode: I = ?“

- Dong hiéu dung qua ngudn: !rms-nguon = %

- Cong suét trung binh trén tai: P =U alg

- Pién ap nguoc cuc dai dit 1én moi diode: Yongma = Jau,
P

], ..l

rms* " rms

- H¢ so cong suat: n=

Vi du: Cho mach chinh luu khong diéu khién
3 pha hinh tia c6 tri hiéu dyng dién &p pha la

220V, f=50Hz, R=10Q, E=100V, L c6 gia tri
du 16n dé dong dién qua tai lién tuc va bang
phing. Mach ¢ trang théi xac 1ap. Xac dinh:
a) Tri trung binh dién ap trén tai

b) Tri trung binh dong dién qua tai

¢) Pién &p ngugc 16n nhat ma diode phai chiu
d) Dong trung binh qua mdi diode

e) Tri hiéu dung dong dién ngudn

f) Cong sut tidu thy trén tai

g) Hé s6 cong suét cua bo chinh luu

Giai
a) Dién ap trung binh trén tai:
U, =220+/2 =310(V)

33U, 3J6U
=) U, - =S = 256(V)

2z

11



b) Dong trung binh qua tai: 1, = UdR_ E_ 15,6(A)

¢) Pién ap nguogc cuc dai dit 1én mdi diode:

U g mec = 3U,, =536,3(V)
~ I
d) Dong trung binh qua moi diode: 1y = ?d =5,2(A)
L . 5 I
e) Tri hi¢u dung dong dién qua nguodn: | =-9L =9(A)

rms —nguon \/g
f) Cong suat tiéu thy trén tai: -~ P =U I, = 3,99kW

. . P
g) H¢ sO cong suat: 7= ETRNI 0,67

rms*’rms

2.1.2.2) Mach chinh luu ba pha hinh cau tai RLE:

olN
»
>
e

2/6/2020

12



* Cac thong sO cua mach:
33U, 3V6U,
T

- bién &p trung binh trén tai: U, =

T
- Dong trung binh qua tai: |, = Y —E
R
I
- Dong trung binh qua diode: 1o =~
. , 2
- Dong hi€u dung qua nguon: | e =4 3

- Cong suét trung binh trén tai: P =U alg

- Pién ap nguoc cuc dai dit 1én moi diode: Yongma = Jau,
_P

X U

rms* " rms

- H¢ so cong suat: n=

Vi du:

B chinh luu mach cau 3 pha khong diéu
khién méc vao tai chira R = 10Q , E=50V
va L tai rat 1on 1am dong tai lién tuc va

phang. Ap ngudn xoay chiéu 3 pha ¢ trj =
hiéu dung U=220 V. Mach ¢ trang thai %Egz
Xac lap. Uy,

a. Tinh tri trung binh cua dién ap chinh

luu va dong chinh luu

b. Tinh c6ng suat trung binh cua tai .

c. Tinh tri trung binh dong qua méi diode

d. Tinh tri hiéu dung dong qua mdi pha
nguon .

e. Tinh hé s6 cong sudt ngudn . Giai

a) - Tri trung binh dién &p chinh luu:
U, =220~/2 =310(V)
= U - 3J3U, 36U,

T T

~512(V)

2/6/2020
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- Tri trung binh dong chinh luu: 1, = Y, - E

= 46,2(A)

b) Cong suat trung binh cua tai: P =U,l, = 23,65kW
~ I
¢) Tri trung binh dong qua mdi diode: Io = ?d =154(A)

d) Tri hiéu dung dong qua mdi pha ngudn:

2
Irms—nguon = Id \/; = 3774(A)

A Kk A A A P
e) He s0 cong suat nguodn: n= ETIIR =0,95

rms rms

Bai tap vé nha

1) Cho mach chinh luu cidu mét pha dung diode c6 tri hiéu dung
dién &p nguon 1a 220V , f=50Hz. Tai gom R=15Q, L c0 gi& tri du

16n dé dong dién tai lién tuc va phang.
a) Xac dinh céc gia tri trung binh cta dién ap va dong trén tai

b) Xac dinh gia tri hiéu dung va gia tri trung binh dong qua moi

diod
¢) X&c dinh gié tri hiéu dung cta dong ngudn

® “

2/6/2020
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Bai tap vé nha

2) Cho mach chinh lvu khéng diéu khién 3 pha hinh tia c6 tri hiéu dung
dién ap pha 12 230V, f=50Hz, R=20Q, E=150V/, L ¢ gié tri dua 16n dé
dong dién qua tai lién tuc va bang phing. Mach ¢ trang thai xac 1ap. Xac
dinh:

a) Tri trung binh dién &p va dong trén tai
b) Pién 4p nguoc 16n nhat ma diode phai chiu

¢) Dong trung binh qua mdi diode

d) Tri hiéu dung dong dién nguén

e) Cong suét tiéu thu trén tai

2.2/ Mach chinh lwu ¢é diéu Khién:
2.2.1- Chinh luu neudn 1 pha:
a) Mach chinh luu ban ky tai R:

“ SCR s

—

L
0
u, =U_ sinot R u,
Uy

15



* Cac thong sO cua mach:

- Dién 4p trung binh trén tai:
U, = ijum sin(wt)d (at) = U—m(1+ cosa)
2r 2

U

U =—"(ax=0)
T

d-—max
- Dong trung binh qua tai:

U
I, =—=—"(1+cosx
TR TR )

_Tri hiéu dung dién 4p tai: U__ = Zi [U2sin®(wt)d (at)
VA

=U—"“ — +isin2a
2 ) 27

* Cac thong sO cua mach:

- Tr1 hi€u dung dong dién tai: | s = rms
R

2
rms

R

- Cong suat tiéu thu trén tai: P =

- H¢ s0 cong suat cua mach:

P
U I

rms—nguon * © rms

77:

- Bién ap nguoc cuc dai dat 1én thyristor:

U.=U_

ng max

2/6/2020
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Vi du:
Cho mach chinh luu ban ky c6 SCR
diéu khién tai R c6 tri hiéu dung ™

dién ap ngudn la 120V, f=50Hz. U st
Bidt tdi R=100€, dién 4p trung (D s TS R
binh trén tai 1a 40V. Hay x4c dinh

cong suét tiéu thu boi dién trg R?

U, =~/2U =+/2.120 =168V

Iy
—

NV
—
[

o

U, = U—”‘(1+ cosa)
21

40 = @(u cosa)
21

—cosa =05 = a=60°

u_=n (1—3]+isin 20 =... = 74,8V
2 T) 2«

UL (748)°
R 100

P =56W

17
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b) Mach chinh luu 2 nira chu ky tai R:

U Usp
0 & ¢ o
Uy uSZ

it
T

c
o

—Y

* Cac thong sO cua mach:

- Bién ap trung binh trén tai:
17 . U
L= —jum sin(wt)d (at) = =2 (1+ cos )
7T T
- Dong trung binh qua tai:
U
|, =—=—"(+cosa)
R R

- Tr1 hi€u dung dong dién tai:

__\/__i sin 2«
2 2r

18



* Cac thong sO cua mach:

- Cong suit tiéu thu trén tai:

P=1’_.R

- Bién 4p nguoc cuc dai dit 1én mdi thyristor:

U, =20

ng max

¢) Mach chinh luu 2 nira chu ky tai RL:

2/6/2020
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* Cac thong sO cua mach:

- Dién 4p trung binh trén tai:

1 a+r ] 2U
U, =— j U, sin(eot)d (ot) = —"cosa
T T
- Dong trung binh qua tai:
U 2U
|, =—4=—"cos«
R 7R
- Pién ap nguoc cuc dai dit 1én mdi thyristor:
U ngmax 2U m

ot
a T rTta 2z 37 4z

2/6/2020
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* Cac thong sO cua mach:

- Dién 4p trung binh trén tai:

U, _1 j Umsin(a)t)d(a)t)zzumCOSa
T " T

Vi 0<a <z nén_2Yn <U, <2y
- Dong trung binh qua tai: " "
 _U,-E
g =
R
Irms—nguon = Id

- Dong trung binh qua mdi thyristor:

I
=1 =1 =9

b =l =l =l ==

* Cac thong sO cua mach:

- Bién 4p nguoc cuc dai dit 1én moi thyristor:
U ng max =U m

- Cong suét tiéu thu trén tai:
P=U,.I,

- H¢ sO cOng suat:

Ud'Id _2\/§'Urms'I
u,..l zU, .1,

rms rms

d cosa =0,9cosa

77:

21



2.2.2- Chinh luu ngudn 3 pha:

a) Mach chinh luu 3 pha hinh tia tai RLE:

a T

T2 T3 Tl

Un

T

<o} o} >} >

17z
—+a
6 6

oy
=)
]

137 17z

* Cac thong sO cua mach:

- Bién ap trung binh trén tai:

Y4
a+—

U, =

+a
6

- Dong trung binh qua tai:

3 & 33U,
o ﬂijS|n(wt)d(wt):2—c

T

U,-E
I, =
R
- Dong trung binh qua mdi thyristor:
I
. =1. =]. =9
Tl TZ T3 3

OSo =

u

Urms)

COSox

22
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* Cac thong sO cua mach:

- Dong hiéu dung qua ngudn:
| _d

rms—nguon ﬁ
- Pién ap nguoc cuc dai dit 1én moi thyristor:

Upgms = V3U,, = V6U
- Cong suét tiéu thu trén tai:
P=U,.l,
- Hé s6 cong suit:

77: Ud'ld — 3\/€'Urms'|d .COS&ZﬂCOSd:OlG?COSd

rms * ' rms 327U _d 2r

rms * Jg

Vi du:

B chinh luu ba pha mach tia diéu khién
mac vao tai chira R=10Q, E=50V va L
rat 16n 1am dong tai lién tuc va phang.
Ap ngudn xoay chiéu 3 pha ddi xtng
thir ty thudn co6 tri hiéu dung 220V,
f=50Hz. Mach ¢ trang thai xac lap

a) Tinh tri trung binh ctua di¢n ap chinh
lwu va dong chinh luu khi goc diéu
khién a=n/3(rad)

b) Tinh cong suét trung binh cia tai

¢) Tinh tri trung binh dong qua mdi
thyristor

d) Tinh tri hiéu dung dong qua mdi pha
ngudn

2/6/2020
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Gidi
a) - Tri trung binh dién ap chinh luu:

36U 3V6.220 x
COSo =

U, = cosg =128,7V

T 2z
- Tr1 trung binh dong dién chinh luu:
_U,—-E 128,7-50
R 10

b) Cong suét trung binh cta tai:

P=U,.l, =1287(V).7,9(A) =1016(W)

c¢) Dong trung binh qua mdi thyristor:

I, =1; =1 :I—d:E:Z,fiA
3

Tl TZ T3 3

=79A

l

d) Dong hiéu dung qua mdi pha ngudn:
| L 79 46n

rms—nguon \/§ \/§

b) Mach chinh luu 3 pha hinh cau tai RLE:

2/6/2020
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* Cac thong sO cua mach:

- Dién ép trung binh trén tai:

:— j Jau Sln(a)t+—)d( t)_3\/_U 05a=3\/gu cosa
T
- Dong trung binh qua tai:
U,-E
I, =
R

- Dong trung binh qua mdi thyristor:

I
_ _ _ _ _ _ d

* Cac thong sO cua mach:

- Dong hiéu dung qua ngudn:

| =1, 2

rms —nguon 3
- Pién ap nguoc cuc dai dit 1én mdi thyristor:
Upgms = V3U,, = V6U
- Cong suat tiéu thu trén tai:
- P=U,,
- HE sO cOng suat:

U, l,  3J6U.I,

33U .
rms rms 3U7Z'Id\/§

osa =0,955c0s

2/6/2020
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Bai tap vé nha

1) Cho mach chinh luu ban ky c¢6 diéu khién tai R c6 tri
hiéu dung dién 4p ngudn 1a 120V, £=60Hz. Biét tai R=100,
dién ap trung binh trén tai 1a 40V. Hay x4c dinh cong suat
tiéu thu bai dién tré R va hé sd céng suit ctia mach véi cac
gia tri goc « =30°,60°,90°

—

{:SU”]Sina)t |

SCR _

N
r:.C

Bai tap vé nha

2) Cho mach chinh luu ¢ diéu khién hai ntra chu ky tai R ¢6
tri hiéu dung dién 4p ngudn la 200V, f=50Hz. Géc kich cua
hai Thyristor 14 nhu nhau va bang 30°. Xac dinh:

a) Tri trung binh dién &p trén tai

b) Tr1 trung binh dong qua tai

c¢) Tri hi¢u dung dong di¢n tai

d) Cong suat tiéu thu boi tai T,
Dk
g_ulsl R id
) MA——
&‘52 D E—
ud
DK
T2

26
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Bai tap vé nha

3) B0 chinh luvu mach ciu 3 pha c6 diéu khién mic vao tai chira R=10Q,
E=100V va L tai rat 16n 1am dong tai lién tuc va phiang. Ap ngudn xoay
chiéu ba pha c6 tri hiéu dung U=220V. Mach ¢ trang thai xac lap.
a) Tinh tri trung binh cta di¢n ap chinh luu va dong chinh luu khi géc
kich la 90°.
b) Tinh cong suét trung binh cia tai.
¢) Tinh trj trung binh dong qua mdi linh kién.
d) Tinh trj hiéu dung dong qua mdi pha ngudn.
e) Tinh h¢ s6 cong suat nguon.

: ' : y Ar2A15T,

Uss
usb
u
L d
U
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