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TRUONG CAO PANG LY TU TRONG
KHOA PIEN - PIEN TU

HOC PHAN -

Chuong 3: CAC BOQ BIEN POI PIEN AP

3.1/ Bé bién ddi dién ap xoay chiéu :

Dung dé thay d6i tri hiéu dung ctia dién ap xoay
chiéu ngd ra
* Cac tng dung:
- biéu khién cong suét tiéu thu cta cac tai nhu 1o
nudng dién tr, bép dién.
- biéu khién chiéu sang cho sin khau, quang céo
- biéu khién van toc dong co khong dong bo cong suit
vira va nho (may quat gi6, may bom, may xay) diéu
khién dong co van nang (may trdn, may sdy).
- Dung trong cac hé thong bu nhuyén cong suat phan
khang.
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3.1.1- Bo bién ddi dién ap xoay chiéu mot pha :

* B0O bién doi dién ap xoay chiéu mot pha tai R:

/L /A
AR AN
R m @ 2 i;%v‘,

VARRVA

of
0 o K\I n \I

* Cac thong sO cua mach:

V (at) =V, .sinwt

- Tri hiéu dung cua di¢n ap xoay chiéu ngd ra

Vo,rms = \/1 J.[\/ Sln(a)t)] d(a)t) — \/_\/1_ a sin2a

2

:V\/l—g+ sin 2«
Vs 27
- Tr1 hi€u dung dong dién qua tai:

I _Vo‘rms_\i\/ _a  sin2a
0. R Vs 2




* Cac thong sO cua mach:

- Dong trung binh qua SCR:

Vm
27R

AV
lscaam = j -sin(at)d (ot) = - (1+ cos)
- Dong hiéu dung qua SCR:

I __ To,rms
SCR,rms —
N2

- Cong sut tiéu thu trén tai:

P:VO rms'lo ms = =
' ’ R R

* Cac thong sO cua mach:

- HE s6 cOng suat nguon:

2 2
77 — E — Vo,rms / R — Vo,rms / R — Voyrms
S Vs,rms'ls,rms Vs,rms'(vo,rms /R) Vs,rms
V\/l_a+SIn2a a Sin2a
_ T 2r _ _ |j_&  Shhea
\ Vid 27
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Vidul:

B bién ddi dién ap xoay chiéu 1 pha
cap ngudn cho tai thuan tré R=10Q.
Ngudn xoay chiéu cg') tri hiﬂéu dung .
220V, 50Hz. Goc dicu khién a=n/2(rad) ), @
a) Tinh tri hiéu dung dién ap tai '
b) Tinh cong suét tiéu thu trén tai
¢) Tinh hé s6 cong suét

V,(wt) =V,,.sin ot
Giai

a) Tr1 hiéu dung dién ap tai:

. T
- sin2.—
V, :VJ1—2+S'n2“ _200(1- 72 2 _ysav

T 27 T 27

b) Cong suét tiéu thu trén tai:

P Ozrms _\/_2 1 Z+S|n2a
R R T 2
. T
2 sin2.—
=(ng) 1-Z12 072 | gagow)
T
c) Hé sb cong suat:
sin2.”
U:Jl—ﬁﬁ'”za -T2 2 o707
T 27 V4 27
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* B bién ddi dién ap xoay chiéu mot pha tai RL:

. o i)
ciw om Vo sin(wf) = Ri (f) + [——
= t dt
\7/ S
e
LT

wt

* Cac thong sO cua mach:

- Tr1 hi€u dung cua dién &p xoay chiéu ngo ra:

2 . :
Vo ms iJ‘[Vm Sln(a)t)]zd(a)t) :V\/£+S|n20{—8|n2ﬂ
' 27 . .

—a sin2a—sin?2
:VJﬂ . p
T 2
trong d6 ¥ = B — a 1a géc dan dong dién

- Tr1 hi€u dung dong dién qua tai:

\Y

I 0,rms

= R + (o)’




* Cac thOng sO cua mach:

- Dong trung binh qua SCR:
1%
ISCR,avg = gi i, (ot)d (at)

- Dong hiéu dung qua SCR:

- Cong suét tiéu thu trén tai:

P=1?

o,rms*

R

3.1.2- Bo bién doi dién ap xoay chiéu ba pha :

* B bién doi dién 4p xoay chiéu ba pha tai R két ndiA :

Iy
-

A O
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* By bién doi dién ap xoay chiéu ba pha tai R kétndiY :

B6 bién do6i dién 4p xoay chiéu 3 pha

Tai R, gdc kich a=30°
10
0.9
0.3
0.2
0.1
0.0
0.1
-0.27
0.2
s l | T T | T | |1D-
Q 5 m 15 20 25 20 356 40

TIME

Dang song dong, ap ngo ra trén 1 pha y
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Bo bién do6i dién 4p xoay chiéu 3 pha
Tai R, goc kich a=75°

10
0.3

0.2

0.1
0.0
0.1 )

0.2

-3

e I T T T T T T 10
] 5 10 15 20 28 320 35 40
TIME

Dang song dong, ap ngo ra trén 1 pha 15

Bo bién doi dién ap xoay chiéu 3 pha
Tai R, goc kich 0=120°

10
0. 157

0. 107
.05

000
-0.05]

-0. 10

-0.15= : : |1D

T T T T T T
n 5 10 15 20 25 =20 265 40
TIME

Dang song dong, ap ngo ra trén 1 pha 16



Vidu 2:

B0 bién doi dién ap xoay chiéu 3 pha
mic vao tai theo cAu hinh sao. Biét
cong suit tai P=20kw, hé sé cong suat
12 0,707. Ap ngudn c6 trj hiéu dung
ap day la 440V.

Tinh dinh mtrc dong trung binh va
dong hi¢u dung qua SCR?

Giai
- Dong dién qua mdi pha c6 tri hiéu dung:

P 20000

I = =
J3V.cosp  +/3.440.0,707

=371(A)

- Dong dinh qua SCR:
| =+/2.1 =52,3(A)
- Dong trung binh qua SCR:

I 52,3
ISCR,avg :;m: T :1617(A)

- Dong hiéu dung qua SCR:

T '7 ~ 26.15(A)
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Cong tac xoay chiéu

- Dung dé déng vao hoic ngit nguodn dién ap xoay
chiéu ra khéi tai xoay chiéu.

- Hoat dong voi tan so cao, dap ung nhanh, cong
suat diéu khién nhé, khong giy phong dién.

- C6 ton hao trén linh kién ban dan — Can giai
nhiét.

- Sir dung trong: déng ngit dong co, chuyén mach
cho nguon lwéi dién, chuyén mach trong hé thong
UPS ....

Cong tac xoay chiéu 1 pha

GUNTHER

ass3 100

WG AB 120 05

W& 9013
CRYD2OM
DMP8402A
J.0v-2.0vDC 3A 240vaC B

INPLY OuUTPUT
4 3+ 2 1
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Cong tac xoay chiéu 1 pha

—t(3)

Y |
Control L ern
voltage LED voltage

detect

I Rc

) -

Céu tric mdt bd contact xoay chiéu 1 pha, déng cit dong bd voi
thoi diém ap lwéi qua zero

Cong tac xoay chiéu 1 pha

/
A

Pién ap ngudn

'\
\
Dong tai ____r\
1

|
1

Tin higu ~10 -

diéu khién

Pong cit khong dong bd véi thoi diém ap lwéi qua zero
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Cong tac xoay chiéu

A
N | | I
Dong tai | | | »

I i
| | Thoi diém tat
i dong tai

Dién dp nguén

Tin hi -
in hiéu T 0
diéu khién -

Pong cat dong b véi thoi diém ap lwéi qua zero

Cong tic xoay chiéu 3 pha

"aYSOM r:‘,‘ -

NS3ITPSOD 3-32Vde

L O 5:)!) AN RELAY |
- SOA

A‘L;-Dln-v

dofole
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Cong tic xoay chiéu 3 pha

=] ’ O 1
T+ -
10000 3 & K- Adaptor
2
R 3
10000 é ¥ K_ Adaptor
4
R 5
om0 | K {7 K]
8. 10000 Adaptor
<]
Cau triuc mgt b contact xoay chieu 3 pha .

3.2/ B bién doi dién ap mot chiéu :

3.2.1- Gioi thiéu:

- Cac bo chuyén d6i DC-DC con goi 1a bo chopper, 1a cac
mach dién tir cong suat dung dé chuyén doi tir mot dién ap
mot chicu co dinh ¢ dau vao thanh mot dién ap mot chiéu &
dau ra co cac gia tri khac so vai dau vao, dién ap dau ra co
thé dieu chinh linh hoat dugc.

- Puoc dung trong cac bd ngudn dong ngat (sw1ch1ng
power supply), trong cac tng dung diéu khién dong co DC.

- Chuong nay md ta nguyén 1y chuyén doi va mot vai
mach chuyén d6i DC-DC dién hinh nhu: b chuyén dbi
giam ap Buck (step-down), bo chuyén d6i tang ap Boost,
bo chuyén doi tang giam Buck-Boost ...

27/6/2020
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3.2.2- Chopper:
y
/" v
l + +

Mach chopper co ban Mach dién twong duong
VoA
V,
Dong A% Fe .
(0] DT T
A —IHT

Dién ap dau ra

- Pién 4p trung binh dau ra:
1 T 1 DT
V, == [v,(t)dt = = [V,dt=V,.D
T 0 T 0

- Ti s0 diéu cheé:

ST

t +t, T

Trong do6 :

+ T: chu ky chuyén mach

+ DT: thoi gian cong tac dong

+ (1-D)T: thoi gian cong tic mé
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3.2.3- B6 chuyén doi Buck (step-down):

QO ik

Céc gia thiét khi phan tich mach Buck:

+ Mach lam vi¢c ¢ trang thai xac lap

+ Dong qua cudn day la lién tuc va luén duong

+ Gi4 tri cua C 14 rat 16n va dién ap dau ra 1a khong doi

+ Chu ky chuyén mach 1a T, thoi gian cong tic dong 1a DT
vamo la (1-D)T

+ Céc thanh phan ctia mach 1a 1y tuong

* Khi K do6ng thi diode bi khoa do phan cuc nguoc:

v, =V, —VO:LOL SARAS
dt . .
- di :VS -V, v, ve=Vs T Vo
dt L
Boi vi toc df bién thién cua dong dignla
hang so, do d6 dong dién tang tuyen tinh " F
trong suot thoi gian K dong. Do thay doi J :

dong dién qua cudn day dugc tinh nhu o —
i A Al V-V,

dt At DT L e e o

Giai phuong trinh trén ta tim duoc do bién .
thién dong dién qua L khi cong tac dong:

(AiL)closed = (Vs EVO jDT i kﬁ
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* Khi K mé: v
- diL YY)
v =-V,=L—
dt + 1
diL _ VO Vs VX:O T
= d L

AvAvAY,
<

Boi vi toc d6 bién thién ctia dong dién 1a hang sé, do do
dong dién tang tuyen tinh trong suot thoi gian K mé. Do

thay d6i dong dién qua cudn day duoc tinh nhu sau:
A, A,V

0

At (1-D)T L

Do bién thién dong dién qua L khi céng tic mo:

(Al o = (_ \ij(l— D)T
L
O ché do xac 1ap thi do bién LA
thién dong dién qua L 1a bang
khong. Do do: v, v,-0 .
(AiL)cIosed + (AiL)open = 0

= (ujm - (\i](l— D)T =0
L L

=V, =V,.D

Két luan: dién ap dau ra ludén nhé hon dién ap dau vao, dién
ap dau ra chi phu thudc vao dién ap dau vao va ti so diéu che

D. Do do, bo buck 1a bd giam ap.
- Gi4 tri min va max cua dong qua cudn day:

| =V 1.1-b I =V, 1,10
R 2Lf R 2Lf

27/6/2020
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Theo dinh luat bao toan nang T

lugng : cOng suat trung binh

cung cap boi ngudn phai bang
v6i cOng suat trung binh tiéu “
thu trén tai. .

P, =P '
2
<Vl =V .1,
Yo _Ls
VS Io
-Dbo nhép nho dién ap dau ra:
AV, (1-D)
V.  8CLf?
Vidu 1: v,
Cho b¢ chuyén d6i DC-DC Buck « 008
c6 cac thong s6 nhu sau: * I i

Vo =50V; D=0.4; L =400uH,
C =100 pF; f = 20 kHz; R = 20Q
Gia thiét cac phan tir cia mach 1a

A
<

Iy tuong. Xac dinh: dién 4p dau
ra’V,, gia tri min va max cua
dong qua cudn diy va do nhép
nho dién ap dau ra.

27/6/2020
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3.2.4- B6 chuyén déi Boost:
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VL
YY) N
— V1
+ t i *
C
V. <> K7< — l §V0
v, =V,
* Khi cong tic K dong: _+N—Y?m
di § +
V :V = L—L + —
L=Vs =g v C) T gvo
oA AV,
At DT L
= (AiL)cIose :VS DT
L
* Khi cong tic K mo:
v, =V, -V, 1
L=V Vo di
v, =V. -V, =L—+
. L S 0 dt
y — § v, AiL _ Ai,_ _ VS —VO
At (1-D)T L
) V. -V,)A-D)T
= (AlL)Open -5 70 .

O ché do xac 1ap thi do bién thién dong dién qua L 1a bang

khéng. Do do:

VDT (Vs —Vp)2-D) _
L L

0

=V =

(o]

(AiL)closed + (AiL)open = O

Vs
1-D
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JrF[’Ill.‘(
Closed Open
Dr r
1, min

(a) (c)

==

(b) (d)

Gi14 tri min va max cua dong qua cudn day:

- S A A
moh 2 (1-D)’R 2L
~ Ai, Ve VDT

| e Lt = 2
2 (1-D)°R 2L

* P nhap nho dién ap dau ra:

27/6/2020
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Vidu 2:
A A A _ VL A
C’ho,bo ctluyenA’ doé1 DC-DC Boost . A N
c6 cac thong s nhu sau: — 1
Vo=12V;V,=30V; L=120pH; . ' i L*

<

f = 25 kHz; R = 50Q v () <A Tl §

Gia thiét cac phan tir cia mach 1a
1y tudng. Xac dinh gia tri min va
max cua dong qua cudn day.

3.2.5- B6 chuyén dbi Buck-Boost:

X
v, i) iLl v T ;C §Vo

di :
=Ve=Los o O

A
At DT L

* Khi cong tic K dong: .
I l %vL =V,

- (AiL)cIose = (V_sz DT
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* Khi cong tic K md: +
di y v, =V, - §
vV, =V0 = d—;:‘ Vi () Y

VO
L
O ché @6 xac 1ap thi do bién thién dong dién qua L 13 bang

khéng. Do do: _ _
(AIL)cIosed + (AIL)open = O

= (\ﬁjDT + (\Lj(l— D)T =0
L L

=V, =-V, (%} Vé6i: D= M‘

Ai Ai \Y :
- - - =) (AIL)open =(

At (1-D)T L j(l_ D)T

AN 20

(&)

(d)
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Gi4 tri min va max cua dong qua cudn day:
Ai, VgD VDT
2 R@1-D)* 2L

Ai, V,.D VDT
s = >+
2 R.(1-D) 2L

* D0 nhap nho dién 4p dau ra:

AV, D
V.  RCf
Vidu 3: . ,
Cho bd chuyén d6i Buck-Boost c6 7( T
cac thong s6 nhu sau: + N
Vs =24V;D=04;R=5Q;L=20 * b Lt ;*V
uH; C = 80 pF; f = 100 kHz v '
Gia thiét cac phan tir cia mach 1a 1y

tudng. Xac dinh dién ap dau ra, gia
tri min va max cua dong qua cudn
day, do nhap nho dién &p dau ra.
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