Chwong 3
BO BIEN POI
DIEN AP MOT CHIEU

Bo bién déi dién ap mot chiéu

Trong nhiéu tmg dung cong nghiép, can thiét phai bién déi ngudn de ¢ dinh thanh ngudn
dc thay dbi duge. Mot bo bién déi nhu vay dugc goi 13 bo bién dbi dién ap mot chiéu. Bo
bién ddi kiéu nay, vé mat chirc ning, ¢6 thé xem nhu tvong duong véi mot bién ap xoay

chiéu c6 thé diéu chinh dién ap ra mot cach lién tuc. Ciing giéng nhu bién ap, b bién doi

dién 4p mot chidu co thé ding dé tang hodc giam dién 4p tir ngudn de ngd vao.

B6 bién ddi dién ap mot chiéu co rat nhidu tmg dung trong cong nghiép va dan dung.
Chung c6 thé dugc dung dé didu khién dong co trong xe dién, cu truc, thiét bi khai thac
mo, v.v...Chiing ciing co thé sir dung trong cac bd ngudn dc cung cip cho céc thiét bi

dién tur.
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Chuong ndy gdm hai phin chinh:

= B bién dbi de-dc kiéu giam ap

* B bién dbi de-dc kiéu ting ap

. B0 bién ddi de-dc kiéu dao dong

. B bién dbi dc-dc kiéu tong quat

Phién 1: khao sat cac bd bién ddi de-de can ban:

kiéu dong ngit (Switching Mode Power Supplies)

B6 bién dbi dién ap mét chiéu

Phén 2: khao sat ung dung ctia bo bién dbi dién ap mot chidu dung lam nguén mot chidu

Tu loc

Bo bién déi dién ap mot chiéu

. bién &p dc
Nguén Chinh | (khéng 6ndink) -
xoay chiéu lueu - >
_______ |
i o0
A |
! Nguon | |
1 acquy |

Vi du (rng dung: so’ dd khéi bo 6n ap DC dung bo bién dbi dién ap mot chiéu

Dién &p dc Dién ép dc
(khong dndinh) | B@ pidn dbi (6n dinh) L
> » Tai
dién 4p DC
4
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Diéu khién bd bién dbi dién ap mét chiéu

Uy
]
' |
_____ =t 7
u | Ut
+ 0 1
| |
R Ut I T1 N T2 _—l
| |
- - r~ T 1
(a) b)
Nguyén ly hoat déng ctia mét bd bién dbi dién ap mét chidu
5

DN « R ~ - K R [N 7 ~ DN
Diéu khién bd bién doi dién ap mot chiéu
Uy (th dat) ———+ u .
Amplifier = Tin higy
U, (t/h _ B6 s sanh  f——a= diéu khién
héitigp) | ’ khéa ban
I dan
Up
(song rang cua)
a. Nguyén ly mach tao tin hiéu PWM
Up
(song rdng cia)
Uy
AT A s
|/" e !
|
0 T T $ ¢
N
I
I S o
S, On On
Tin hiéu |
didu khién
khéa ban
dan Off oft
— T, +_—|Tz ™~ s <up
b T -
b. Dang séng ngd vao va ngod ra cha b so sanh 6
Nguyén Iy mach digu réng xung (PWM)
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Phan 1
CAC BO BIEN POI PIEN AP MOT CHIEU CO BAN

So lwgc vé ddong co DC

R, dién tro mach phan iimg déng co,
L, dién cam mach phén iimg dgng co,
E: sire dién dong phan vmg: E = Kdw
K: hang s6, phu thudc cdu triic déng co,

@: tur thong dong co do dong kich tir sinh
ra (Wb)

R, dién tro cuon kich tir,

Ly, dién cam cudn kich tu,
M: Momen do dong co sinh ra (Nm)

w: toc d géc ciia dong co (rad/s)

. Mach kich tir
Mach phan irmg

Tdi cor
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So lwoc vé dong co DC

Phuong trinh co ban cua dong co DC:

E=Kbo
U=E+R|],
M =K®I,

O che d6 xac 1ap, momen M do ddng co sinh ra cin bang v&i momen tai My dat
1én truc dong co:

M = Mmi

Didm 1am viéc

I
Phuong trinh déc tinh co cua dong co DC: :
|

“’:KU_&)_(KIEI;)ZM:%_AW M N"}
Véi dong co DC kich tir doc lap: K® = const = Dic tinh co 1a duong thang
So lwgc vé déng co DC
Pong co DC kich tir dc 1ap hoat dong véi b bién dbdi cong suit (bd chinh
luu hoic bd bién déi DC-DC)
O ché do dong lién tuc:
*  Momen dong co phy thudc cht yéu vao thanh phén trung binh ciia dong
phén tng,
= Sirc dién dong E ciia dong co gia thiét 1a khong doi theo thoi gian: do
momen quén tinh co ctia hé théng thudng kha 16n - thoi hing co >> chu
ky nhip nhé ciia dong phin tmg - tdc d6 dong co c6 thé xem 1a khong
dbi & ché do xac lap.
Phuong trinh dc tinh co ciia hé thdng bé bién dbi — dong co khi do:
P U R
Ko (Ko)
Do d6, c6 thé diéu khién téc do dong co bing cach thay ddi dién 4p dit vao
phan tmg dong co UL
10
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So lwoc vé dong co DC

Diéu khién téc dd dong co bang cach thay dbi dién ap phan (rng va gil kich
tr dong co khong déi (va béng dinh mirc)

A®
Uam > Uy > Up
Iu [aTy)
e A Ui=Usn
Oy Fmm——————==
. — Bl
Bo (03] R —— __T_____l__Jl.
bién doi T
cong — c I
suat me _________________—_—_—__l_____l__J_tg
| _|
[
|
Mach phan ting 1 »
Tii cor Mei M

B6 giam ap

S dy s D s D S D s
L[ T+ | Xung kich §
T R on I OFFI | | | ‘ |
+ 1 1
U= DY w31 w ||

_TE P N N N

Ché do dong lién tuc (i, =0):
Khi S dan: D tét, u, = U, L nap nang lwgng tir ngudn U
Khi S tat, L phéng nang lwong l1am D dan, u, = 0
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SNLTINT

0<y=D<i = 0<U<U
T

= Dong trung binh ngo ra:

B6 giam ap
Ché d¢ dong lién tuc: s D s
.‘(Jlmg kich §
* Dién ap ra u, c6 dang xung L ow j o) |
= @i tri trung binh cua dién ap ngo ra: LB
17 7,+07, T, | U
Utz_jut_dtzsz_ley N AT
Ty T T
I, o
¥y = T : duty ratio (ti s0 di€u ché) T

U, -E
I, =
R
13
Bo giam ap
Ché d9 dong gian doan: s ID} s b s D} s
\'r‘mg kich§ |
, - X ~ , l | \
= Tinh thoi gian S dan qua cong thuc: = MFI | I | | ‘ | | f
22=T.In|:E[e T —1]+1:|, T:E i } U | ‘
1
N ‘
= Dién 4p trung binh ngo ra:
ouvlhielote _yyippq-tyy e f
RS rr=UTT —
14
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Bo giam ap
Géc phan tw lam viéc
S Jt It &
\ / +
T R
1t DA
u T- U L >
+
. T.E Ut
Mach lam viéc & ché dd dwa nang lwong tlr ngudn > tai
15
B tang ap
D ) S §oN s mom s Wom s
4 - + | ,\’J‘mgkidr S

l
R on_| orr| | || |
|

i

5| TE NN T

P . ta
Che dé dong lién tuc (i, 0):
Khi S dan: D tét, u, = 0, L nap nang lwgng tlr ngudn sdd E
Khi S tt, L phéng nang lwong lam D dan, u, = U >
Mach lam viéc & ché dd dwa nang lwong tr tdi > ngudn Ut
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B tang ap
Ché a9 dong lién tuc (i, >0):

* Pién &p ra u; c6 dang xung
= @id tri trung binh cda dién ap ngd ra:

T
U,=lju,.dz=M=U£=U(1—y)
TY T T

T, . o .
y = ?‘ : duty ratio (ti s0 di€u ché)
= Néu xem: o
- U; 1a dién &p phia ngudn cap nang lugng (E)
- U la dién &p phia tai nhan ning lugng

Taco: U= 1U’ > U,

-
17
B bién doi kep dang dao dong
S1 S4 St S4 S1 S4 S1
) Xu‘ng kich ST
o ; OFF! | | ] \
R | Xuhg kich S4 t
OFF ON
| [ [
U
i | YA
R i
AN
4 p = khi S dwoc kich d&n, mach twong dwong khda ban dan cho phép dong chay qua
theo ca 2 chiéu. Do d6, mach luén & ché do dong lién tuc
Khi S1 dwgrc kich: dong i; chay qua S1 hoac D1, ngoai ra S4 va D4 tat, nén u =U,
Khi S4 dwgc kich: dong i; chay qua S4 hoac D4, ngoai ra S1 va D1 tat, nén u =0,
18
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B6 bién dbi kép dang dao dong

S ]
S4 - 1
300 T '
u, 200 -
100 :

Il I ! I |

20

0 05 1 15 2 25 3 35 4
Time (s) x10°

$1, S4: dang xung kich, u,: dién ap ngé ra, i;: dong ngé ra, i;: dong nguén

Mach & ché dé dwa ning lwong tir nguén - tai (i, > 0) 19

B& bién dbi kép dang dao dong

Si : |
i 1 1 1
Ss .
300 ,
1wl

0 0.5 1 1.5 2 2.5 3 3.5 4
Time (s) x 1(53

$1, S4: dang xung kich, u;: dién ap ngo ra, i;: dong ngé ra, is: dong nguén

Mach & ché dé dwa nang lwong tir tai > nguén (i; < 0) 2
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B6 bién dbi kép dang dao dong

-5 \ i
0 0.005 001 0015 002 0025 003 0035 0.04
Time (s) x10-3

$1, S4: dang xung kich, u,: dién ap ngé ra, i;: dong ngé ra, i;: dong nguén 21

B& bién dbi kép dang dao dong

Uy

- Dién ap ra thay ddi giita +U va 0 = ludn ludn >0.
- Dong tai c6 thé doi chiéu
- Ludn hoat dong & ché do dong lién tuc

Dién 4p trung binh ngo ra:
U, = U.? =Uy; Ty:thoigian S, dan, T: chu ky dong ngit
22
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B bién doi kép dang dao ap
is N
Ak
—||:8 1 ADp3
+ (71 -
LL_+ ’t R L +E 1
Ut
% b4 —[s2
Tinh lién tuc hoac gian doan ctia dong tai phu thudc vao
thong so tai (R, L, E) va ti s dicu ché.
Dong tai chi chay theo mot chiéu, ap trén tai co thé d6i chiéu.
23
B6 bién doi kep dang dao ap
™ T2 T1 T2 T1 T2 TH
[ Y [ Yy & Ryl |7
l\ ‘ ™ [} 1 4 :\
! b bl ;o |
51 I - | I | | | |
1 : 1 : : ! I X
| | | | ! '
82 [} T T : T + t
r T T ] : I ;
+U | L;lt | | | I | )
0 [ |
Gian dd kich 1:  (Gii thiét mach 1am viée & ché do dong lién tuc i, > 0)
- S, dong cét trong mbi chu ky, y = T,/T (T;: thoi gian dong khoa Sy),
- S,: dan lién tuc, dién 4p trung binh ngd ra: U, = U% =Uy
- Tai nhan ning lugng tir ngudn
- S,: tat lién tuc, dién ap trung binh ngd ra: U, = —U@ =-U(-y)
- Tai tra nang luong vé ngudn 24
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B& bién dbéi kép dang dao ap

., T
———
DT a2l T T2 LT T2 Ty
N 1 :\ ra -~ 7 r\ A
I — [ si=s2
X 1 ! i . i .
. 1 ' | '
+U| u't ] 1 1 | ! .
0 I
-U ! I ! ! i 1

Gian dd kich 2: (Gi thiét mach 1am viéc & ché do dong lién tuc i, > 0)

- S, S, cung dan trong khoang T va tit trong khoang T-T),
- Dién 4p trung binh ngd ra: U, = U(%—l) =UQ2y-1)

25
B6 bién dbi kép dang tbng quat
is
It

T
U P
il I3 i R L E
—_ — >

3 Gk T

_”\/{}D = khi S dwoc kich d&n, mach twong dwong khéa ban dan cho phép dong chay qua

theo ca 2 chiéu. Do d6, mach luén & ché do dong lién tuc

26
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B& bién déi kép dang tébng quat

l;ﬁ T2

81,52

53,54

Gian d6 kich 1:

i

- Kich timg cap: (S1, S;) va (Ss, Sa)
- Sj va Sy) kich ngugc pha nhau,
- (S, va S3) kich ngugc pha nhau,
- Dong ngd ra c6 thé chay theo ca hai chiéu

- Dién 4p ngd ra bién thién giita—U va U

- Gia tri trung binh dién 4p ngd ra (& ché do dong lién tuc):

U, :U(%—l) =UQy-1)

27
B6 bién doi kép dang tong quat
S1.
0 . 1 ' [ .
52 1 — i
A F R
83,  —  —  —
S4
)
Gién db kich 2:
Dé dién ap ra >0:
- S;=0N, S, =OFF,
- S,, S; dong cat ngugc pha nhau
- Gia tri trung binh dién ap ngd ra (& ché do dong lién tuc):
T N
U, = U?l: Uy ; v6iT): thoi gian S, dan
Dé dién dp ra <0, gidn do xung kich liic nay ra sao? 28
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Mach loc cho b bién dbi dién ap mét chiéu

Blatatal Vi U U U

— 1

L ic ¥ Lph i% 2
t > Lt

d/ S P

i /]\ ivo

—J g = Rc
C)_ uct N vo i

29

Mach loc cho bd bién dbi dién ap mét chiéu
Mach lgc ngé vao:

Gia thiét by bién doi duoc diéu khién theo phuong phap
tan so dong ngat khong doi (T = const),

Tu loc Cr chon theo:
1 I LAi

C/_ > fmax hay C/_ > fmax ltmax

4fAU, .. ; UAU

cmax

Trong do:

- f=UT

= L la cdm khdng mach tai (L=L,,+L,)

®*  Aipuy 12 d0 nhdp nho 16n nha't cho phép clia dong dién tai.
Limax 18 dOng tai cuc dai,

AU, 1a nhap nhd dién &p cho phép 16n nhat trén Cy

30
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Mach loc cho b bién dbi dién ap mét chiéu

Ilfu ic ¥ Ll;h = p

I P4
\1/ 5 t ,'2 Lt
-+ ivo
= Fi
} U uet & vo _7_

Mach loc ngo ra:

Gia thiét can loc phang dong ngé ra i,

‘ L . A Y
Néu: 7= 2 > T (L: cam khang tai, R: dién tro tai),

A U
Can chon sao cho: WIS Ai max
A 31

Vi du tinh toan

Vidu4.1:
B gidm 4p cAp ngudn 4p cho phin tng clia dong co DC kich tir doc 1ap.
Ngudn mot chiéu U =220V, tan sd déng ngit f = S00Hz.

Pong cd c6 Ry = 2Q. stic dién dong tinh theo cong thuc E = 1,253.» [V;rad/s].

bién cam L, khé 16n dé dong dong co ludn lién tuc
Dong dong co luén bZ‘mg dinh muc, tdc Iy = Lyym=11,6[A]
a. Tinh ti s6 T}/T khi van t6c dong co 1a 1000 vong/phiit
b. Tinh dién 4p tdi nhd nha't & ch€ d6 dong tdi lién tuc,
Tur d6 xdc dinh thdi gian déng tdi thi€u T, clia ch€ @6 dong lién tuc.

S jt
Yol Tsr
+
4= D
U= u; L
+
. T E

32
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Vi du tinh toan

A
Xung kich S

u + T,
T

./

33

Vi du tinh toan

e9.

iai:
a. Tinh ti s6 T\/T can thiét

2z.n  27.1000
w=——=—"—"=104,72[rad / 5]

Q

E =1,253.0=1,253104,72 = 131,21[V]
O ch& do xéc lap

U =R+ E

U,=2.11,6 + 131,21 = 154,4[ V]

Vi dong tdi lién tuc U, = ?.U

T, _ U _1544

Tur do: = =0,7018
T ) 220

b.- Dién dp tai nh nhat khi E - 0. Lic d6:
Urmin =Ryl =2.11,6 = 23,2[V]
Tif d6: T,y = . 2tmn T Yton _ 1 25.2

=21.107"[s]

U f U 500" 220

34
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Vi du tinh toan

Vidu4.2

Cho b gidm 4p cip ngudn cho ddng cd mdt chiéu kich tir doc 1ap.

Ngudn mdt chiéu U = 220V.

T4ic6 Ry=0, Ly=32,5mH, E =1,253.0 v6i o [rad/s] 1a van toc dong co.

TAn s6 dong ngit bd gidm 4p f = 500Hz. Cho bi€t dong tdi lién tuc v mach & x4c 1ap

. T .
1. Tinhtisd y = ?1 khi van toc dong co n = 1500 v/ph.

2. GOi iumin VA igmax 12 tri nhd nha't va 16n nhat clia dong dién qua tai.
Tinh hiéu A, = fumax - fomin
3. P& gidm b6t do nhap nhd dong dién Ai, sao cho Ai; < 1A,
can phai thém cdm khdng phu bing bao nhiéu
4. Trong trudng hgp khong st dung thém cdm khéng phuy,
can phai diéu chinh tdn s& d6ng ngit nhu the nio d€ Ai; < 1A
5. Mot cach téng quat, khi E thay ddi trong khodng ( 0, +U),
tim diéu kién vé f va L d€ d6 nhap nho dong & xdc 1ap thda diéu kién Ai; < Aiymax

35

Vi du tinh toan

A
Xung kich S
S Jt T R
T R !
A+ D K A
u T- U L A/Ut )
+ / limax i
= T- E i(mm / U /

36

i
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Vi du tinh toan
Gidi:

. T, .
1.- Tinhtisd y = 71 khi vin téc ddng cd n = 1500 v/ph

Tacor =274 =222 _1590ad /5]
a Co: = o= T =
[0 T 60 T 60 ra S
& ché do xdc lap U = E = 1,253.0 = 1,253. 157 = 196,8[V]
O ch& do dong lién tuc: U, = U.% =Uy
T d6: U, =Uy=E=v=-LE =198 _( gass
U 220

37
Vi du tinh toan

2.- Tinh hi€u Ai; = iimax - ltmin

Khi cong tic S déng:

v -U=-L9 L E

at

hay: di, :UL;E.dt

Trong khodng thdi gian d6ng cong tic S: dong ting tir igmin AEN iy may -

L4y tich phan hai v€ cda phuong trinh trong khodng déng S.

L . U-E

Al = It max = It min = L T

Do ? =y=T.f nén:

Afy = U—E_l _ 220—796,8_0,8946 _1,277[A]

L f 0,0325 500

38
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Vi du tinh toan

3.- Tinh Ly, sao cho Ai; < 1A,
DPé€ gidm d6 nhap nho dong dién Ai; < Aigmax = 1A. Ta phai cé:
U-E v .
o < Memax
=L> U,_ E X
Alrmax f
. 220-196,8 ' 0,8946
1 500
Tir &6 cdm khang phu thém vao t5i thi€u bing:
Lphmin = L - Ly = 0,0415 - 0,0325 = 0,009 [H] = 9 [mH]

oL = 0,0415[H]

4.- Néu gidm d6 nhap nho dong dién bing céch thay d6i tin sé dong ngit f, ta c6:

‘,J‘ E = 220-196.8 .0,8946 = 648,5[Hz]
Al pax L 1.0,0325

Nhu vay tin s6 f phdi 16n hon 649 Hz

f>

39

Vi du tinh toan

5.- Ta c6:
A’.t:U—El U—y.Ul
L f L f

u
= EO - Y)-Y

. 1 1
Do ham (1 - y)y c6 tri cyc dai bang 1 khi y= 5 nén :

, U u 1
Al =—uyll-y)<—.—
=Y gy
Diéu kién d€ Ai; < Aigmax cho trudng hgp xdc 1ap, ta cin c6:
, 1 ,
Al < 77 < Al max
Tads: fL>—2 229 _s511H,)
AN, 41

Viéc chon tin s& va cdm khdng phu tiy y, théa diéu kién f.L > 55 {H.H]

40
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Vi du tinh toan
Vidud.3
Cho bd bién d6i mot chiéu kép dang dio dong. Ngudn mot chiéu U =230 V.
Tai 1a dong co mot chiéu kich tir doc 1ap R, L E,
BiétR,=0,1 Q. E=220V . Tinh ti s6 y = % khi:

1. Dong trung binh qua dong co 1a 100A
2. Dong trung binh qua dong co 1a -100A

is .
It
<P
+ ug -
U__+ ,'f R 3 +E'
-1 _._/\N\/_Nm_“_
Uy
—[54 &D4
41
Vi du tinh toan

Taco: U, =yU=RI,+E

1. Truong hop I, = 100A:

U =RI +E=0.1x100+220 = 230V
Vaytisd y= %cﬁn thiét 1a:

U, _230_

t

Y=U T30

2. Trudng hop I, = -100A:
U, =R, +E =—0.1x100+220 = 210V

A e K Ty s iz
Vay ti so y=?7can thiét 1a:

U, _210_

- ~0.91
=0 T30

42
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Chwong 3

Phan 2

B6 nguon kiéu dong ngat

43

BO ngudn kiéu dong ngat

Céc bd ngudn kidu dong ngit (Switching Mode Power Supply) hién dugc sir dung rong
tdi do ¢6 hiéu suit cao hon va kich thudc nhd hon so véi bd ngudn mét chiéu kiéu tuyén
tinh (Linear Mode Power Supplies) cling cong suit. D6 14 vi cac khoa ban dan trong
ngudn mot chidu kiéu dong ngit chi hoat dong & ché d6 dan hoic tit nén c¢6 tdn hao thép.
Ngoai ra, do hoat dong & tin sb cao, cac phén tir loc trong ngudn mét chiéu kiéu dong
ngit nhu cudn cam va ty dién ciing c6 kich thudc giam di dang ké so v6i phan tir twong
tu trong ngudn mot chiéu tuyén tinh.

Phén nay s& khao sat cac cAu hinh cac bo bién ddi co ban ting dung 1am ngudn mot chidu

kiéu déng ngit (khong cach ly)

- B6 ngudn kiéu giam ap (Buck converter)

- B6 ngudn kiéu ting ap (Boost converter)

- B6 ngudn kiéu ting / giam ap (Buck/Boost converter)

) 44
- B¢ nguon Cuk
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~ )\ " 7\ = /4
B6 ngudn kiéu giam ap
s g U o=l
. A Fy R x 1z
' (a): Sor d6 nguyén ly bd ngudn kiéu gidm ap
* ol L v § R
TV DRuwi oW ‘ S (rap
| L
(@)  LCfiter
(Mach lgc thang thap)
g
Uy
Te 1
] ¢
fo—— oy ot |
o To= (b): Dang séng ngé ra va phd tan cla u,,
. Uy
Phis tiin evie
~
S Ui
U
\ s
: Do
| A 2f, 3,
f,= 1T, 45
&)
i i
+ L + L
- + + - +
u, b ¢ &Sy, Us h=e RZ W
a. Khoa ban dan déng b: Khoa ban dan ngét
D . A A A N 4 < 46
ang ap va dong qua L trong moét chu ky dong cat
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B ngudn kiéu giam ap
Quan hé gitra dong/ap ngd ra va ngd vao
Gia thiét L du 16n dé mach hoat dong & ché d6 dong lién tuc (nghia 1a dong qua L lién
tuc) va tu loc C di 16n dé ap ra u, 1a phing (u,=U,).
Luwu ¥ 1a dién dp trung binh trén L trong mét chu ky bdng zero nén dién tich phin A =

dién tich phin B, suy ra:

U, =U,n,=U,T~t,)
Hay:

UO tﬂiﬂ —

v, 17

B qua tén hao trén cac phén tir mach, cong sut ngd vao P=U,I, s& bing cong suét
ngdra P =U I . Tudé suy ra:

o s

L Y, T _1

I, U, t, 7

o on

47

Bo nguOn kiéu giam ap
Quan hé gitra L va f, dé mach & ché do dong lién tuc

Gia thiét mach ¢ ché do dong lién tuc, goi Al, =1

Lmax

~1,,, 1a do bién thién dong qua L.

di, u
Luu y: iz—‘,tacé:

dt L

di, A, A, _(U,-U,)

d At T, L

Do d6:
U,-U U

Ai, =| —4—=2 |yT =—2(1-)T.

L( 7 ]A 7 =T

Dong trung binh qua L = dong trung binh qua tai R, nghia la:
UO

1L=10=R

48
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B ngudn kiéu gidm ap

Quan hé gilra L va f dé mach & ché do dong lién tuc

1, =1, +=L=U,|—
Lmax L 2 o|:R 2Lf:|

ooop AL d=p)
Lmin L 2 n R 2Lf

O trang thai bién lién tuc, 7,

luén & ché do dong lién tuc voi tai cho trudc:

_(1-nR
(Lf‘v )min - 2

=0, tir d6 ta co thé suy ra quan h¢ cua L va f; dé mach

49
" A . l’\ =D /4
B6 ngudn kiéu giam ap
Don séng dién ap ngd ra va chon tu loc C
up -
(Ua-Uo)
o t
(- Uo)
t
o t
Don song dién ap trén tu C twong tng véi dong qua L 50
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B ngudn kiéu giam ap
Don séng dién ap ngd ra va chon tu loc C

Gia thiét 1a toan bo thanh phan xoay chiéu (don séng) trong dong #, chay qua tu C, con
thanh phan trung binh cta dong i, (nghia la thanh phin I;, va ciing 1a dong 1) chay qua
tai. Nhu vay, dong qua tu s€ la:

Q=i —1,=i,—1I,

Ta co:
0=Cu,

AQ=CAU,
s, A2
C 2 N
Luong dién tich nap AQ c6 thé tinh ra tir hinh 5, 1a dién tich phan tam giac t6 dam:

ro L8, _TA
22 2 8

51

Bo nguOn kiéu giam ap
Don séng dién ap ngd ra va chon tu loc C

Tur cong thite tinh Ai, va AU, & trén, suy ra:

_U,d=p
° 8LCf?
Hay:

2 - \2

AU 1- 7 .

0 :( 72:7(1_}/) L
U, 8LCfS 2 /.
Trong do: f, _1 va: f. 1

T 2alLe

Cong thirc cho thiy don séng dién ap c6 thé giam di rat nhidu bing cach chon tin sé cit

ctia mach loc thong thdp LC & ngd ra rat nho hon tin sb déng cét ciia mach, nghia 1a
f. < f..Ngoaira, co thé théy rﬁ'mg khi mach hoat déng & ché do dong lién tuc, d don

song dién ap ngd ra khong phu thudce vao tai.

52

CuuDuongThanCong.com

https://fb.com/tailieudientucntt

26


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

Bo ngudn kiéu tang ap

So dd nguyén ly bo ngudn kiéu ting ap

L =iy D

fg=fg

dé U, c6 thé coi 1a phing.

Gia thiét mach hoat dong o ché a6 dong lién tuc (dong qua L 1a lién tuc) va tu C da 16n

Dang ap va dong qua L trong mét chu ky déng cét

53
X A « R o ,
B ngudn ki€u tang ap
ug
Uy [rs—
0 t
¢
+
| -
a. Khéa ban dan déng b. Khéa ban dan ngét
54
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B& ngudn kiéu tang ap

Quan hé gilra dong/ap ngd ra va ngd vao

O ché d xéc lap, ap trung binh trén dién cam L bang zero, suy ra:

Udtnn + (Ud - Uo )to/f = 0

Twr d6 suy ra:
u, 7. 1
v, t, l-v

Gia thiét ton hao trén mach bang zero: P, =P,, c6 thé suy ra:

1

“e=(1-y)

Id

Luuyla: I,=1,.

55

B& nguodn kiéu tang ap
Quan hé gitra L va f, dé mach & ché do dong lién tuc

Tir dd thi dang dong ap trén L & ché do dong lién tuc, c6 thé tinh duoc d6 bién thién dong

A[L :ILmax _lein I’lhll' sau:
A N, Uy
At yT. L
Suy ra:
U U
Ai, =—2yT =—2(1-»)yT.
=7 L( T,

Dong trung binh 7/, qua cudn day c6 thé tinh dugc tir sy can bang cong suit giira ngd ra
2
va ngd vao cia mach: P, :?”:Udld =U,1,, vay:
I U U,

o o

I = = =
Y (-y) R(1-y) RA-y)

56
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B& ngudn kiéu tang ap
Quan hé gitra L va f, d& mach & ché do dong lién tuc

Tir dy c6 thé tinh dugc:
A, U, | UpL U, UA-prT

ILmax:1L+7_ 2 =

2 (-y°R 2L (I-pR 2L
; ooop by U UL U, UA=p)rT
Lmin L 2 (1—7)2R 2L (l—y)R 2L

o] trang thai bién lién tyc, 7, , =0, tir d6 ta cd thé suy ra quan hé ctua L va f; can thidt ¢é

min

mach ludn & ché do dong lién tuc véi tai cho trudc:

] . =0= Ud _Udj/Tv
fmin (1-y’R 2L
Vay:

1-y)’R
(1) =1

Néu cho trudc f; c6 thé tinh dwoc gia tri dién cam nho nhit dé dam bao dong lién tuc véi
tai cho trude R nhu sau:
2
PR Ut
2f,

57

Bd ngudn kiéu tang ap

Don séng dién ap ngd ra va chon tu loc C

O ton——oe—ron—+| I

U,

'
NN
| ]

I-—rrs—-Jlf—(H)rs-l :

Don song dién ap trén tu C twong rng véi dong qua diode D 58

0
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B& ngudn kiéu tang ap
Don séng dién ap ngd ra va chon tu loc C

Gia thiét 12 toan b thanh phin xoay chiéu (don song) trong dong qua diode, ip, chay qua
tu C, con thanh phan trung binh ctia dong nay chay qua tai, phan t6 den trén hinh truéc
biéu thi dién tich nap xa trén tu C trong mot chu ky bién thién cua ip.

Gia thiét dong tai 1, khong ddi, tir dd thi trude co thé tinh dugc bién thién dién tich

AQ trén tu:

N

Tur cong thuc trén suy ra don song dién ap trén tu:

_UyI,_Uy
° RC RCf
Hoac:
AU, /4 T. L.
S L 4% =RC
v, ke, 7T VRO
Tir ddy, v&i yéu cau vé don song 4p ngd ra cho trude, c6 thé tinh duoc tu C cin thiét cho
59
mach loc.
~ A « R [ . 2 e
B6 ngudn kiéu tang/giam ap
So dd nguyén ly
] D
+¥ .'_L
+
pp— L <UL =
—_— Uy C Uo R
+
fo = fo
Gia thiét mach & ché do dong lién tuc, nghia la dong qua cudn cam L lién tuc
Luu y 1a dién ap ngd ra U, nguoc diu véi dién ap ngd vao Uy
60
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Bo ngudn kiéu tang/giam ap

Uy R

— 7=ty —k 'r':fo’r:’ -

= TP ~
= u 2 up l i = U, =
- <

io
a. Khoa ban dén dong b. Khéa ban dén ngét

Dang ap va dong qua L trong mét chu ky déng cat

61

U,_r
U, 1-y
Us 1oy
u, 7

nguén U,

B ngudn kiéu tang/gidam ap

Quan hé gilra dong/ap ngd ra va ngd vao

Luu y 14 dién 4p trung binh trén L trong mét chu ky bing zero nén:
U T+ (U )1 =7)T, =0

Suy ra quan hé giita 4p ngudn U, va ap ra U, la:

Tuong tu cac muc trén, néu gia thiét 1a: P, = Py, ta c6:

Cong thirc trén cho thiy tily thudc vao gia tri y, ap ra U, c6 thé nho hon hay 16n hon ap

62
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Bo ngudn kiéu tang/giam ap
Quan hé gitra L va f, d& mach & ché do dong lién tuc

Dua vao dd thi bién thién cua if, co thé tinh dugc bién thién dong A/, nhu sau:
N Ny Up oy N N U

At T L TN (-pT L
Suy ra:

U U
Ai, =—LyT =—=(1-p)T.
L= ey I (I=-T,

Luu y 1a dong trung binh 7, qua cuén L la tong dong trung binh 7, cia nguén va dong
qua diod D (ciing 1a dong tai I,,). Do d6, ta c6 quan hé:

o

UO
IL:Id+Io:;/IL+?

Viy:
U Uy

o

TR (-»)’R

L

63

B nguon kiéu tang/giam ap
Quan hé gilra L va f dé mach & ché do dong lién tuc

Tur d6 suy ra:
A, Uy U T, U, U,0-p7,
1) —L = —+ = +
2 -»°R 2L (1-»R 2L
k) _AiL _ Uy Uyt _ U, _Uo(1_7)Ts
toin =ILT T T (1—yPR - 2L (I-p)R 2L
Pé mach c6 thé hoat dong o ché do dong lién tuc, can c6 diéu kién 1a i, 20. Pé x4c dinh
d{ém bién lién tuc, d(‘)ng'IL,,,,-n duoc cho bﬁ“mg zero, tir d6 suy ra gia tri nho nhét cia L va f,
d¢ mach hoat dong & ché do dong lién tuc la:
_(=p’R

(LS ain ==

=1, +

Hodc:
_(1=p’R
‘min Zf;

64
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B ngudn kiéu tang/giam ap
Don séng dién ap ngd ra va chon tu loc C

N

Ip=1,

o 7. ——b- 7. ]

Don séng dién ap trén tu C twong irng véi dong qua diode D
65

B ngudn kiéu tang/gidam ap
Don séng dién ap ngd ra va chon tu loc C

Hinh truge cho thay quan h¢ gitra don song dién 4p ngd ra va dong qua diod D. Tuong tu
bd bién doi dién ap kieu tang ap da khao sat, quan hé gitta don song dién ap ngd ra
AU, va bién thién dién tich nap tu AQ cho boi cong thirc:

AQ="24T,=CaU,

T d6 tinh ra biéu thic cua AU, :

AU, Uyt _Uy
RC  RCf,
Hodc:
A T .
U 7 =y— (v6i =RC)
U, RC, 7

Ta thiy cac cong thirc ndy tuong tw cac cong thirc cho bo bién ddi kiéu ting ap & muc
trén.
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