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LOI NOI DAU

Cung voi su phdt trién manh mé cia ky thuat va cdng nghe bdn ddn
dién, ngay nay dién tu cong sudt dé giz mot vai tro quan trong trong kv
thugt dién noi chung. Mén hoc Dién tu cong sudt da trd thanh mén hoc
bdat budc doi voi sinh vién cde nganh ky thudt dién, ty dong héa.

"Dién fu cong sudt® vén duoe coi la mét trong nhing mén co sd ky
thuat kho tiép thu vi né lién quan chgt ché véi cée mon hoc khdac nhu I
thuyét mach, ky thudt dién i, todn cao cdp: phuong trinh vi phan, chudti,
toan tiz, v.w..

Thé nhung "biét cach" thi khéng c6 gi khé cd: sau khi nghe bai gidng
i thuyét, ta “hanh* bing vai bai tép co i gidt chi tiét vdi sd lHéuw cu thé
thi sy hidu bidt vdn dé sé thu ddio hon.

Cudn sdch nay gom 73 bai tap chon loc, d nuic do trung binh trd lén,
la nhiang bai todan thuong it nhidu gay khé khan cho sinh vién.

Noi dung cia né duoc chia thanh 5 phin, bao frim cdc phan chinh
ciia mon hoc Dién ti cong sudt.

Phan I. Chinh luu diét, 17 bai.

Phén II. Chinh luu tiristor, 29 bai.

Phan III: Bam dién dap mot chiéu (hacheur, chopper) & bui.
Phan IV: Ditu chinh dién dp xoay chidu (gradateur), 10 bai.
Phan V- Bién tan fonduleur), 12 bai,

Dé bai va cac s lidu duge bién sogn tit ede tai lieu cia Nga, Hungaory,
Phap, Anh, Thuy Si, Canada la nhitng nude c6 nganh cong nghiép phat
trién.

Cach gidi bal toan va s6 cdac coéng thic, phuong trinh duve van dung
dé giat tring hop voi noi dung trinh bay trong cuén "Dién ti céng sudt"
ciia cing tac gid, xudt bdan nam 2000,

Tac gid co chu y dén ddt sinh vién gidi bii todn theo titng bude, hét
dau hodc tir dinh nghia, dinh ludt hoge tit phuong trinh toin I, sau do
vin dung cong cu todn hoc nhu phiuong phdp gidi phuong trink vi phan,
toan tu Laplace, chudi Fourier,.. cho dén hét qud cudi ciung.

Hy vong cuén sdch nay it nhiéu giup ich cho sinh vién cdac truong dai



hoc ky thudt va cdc ban dang lam viée trong nganh k§ thugt dién néi
chung.

Tac gia bay té long bidt on déi voi Phong dao tgo, cdic dong nghiép
trong b6 moén Ty dong héa xi nghiép cong nghiép, khoa Dién, trudng Dai
hoc Bach khoa Hb Néi, cing nhu Nha xudt bin Khoa hoc va K¥ thudt da
khich 16, dong vién nhidu dé cudn sich som dén tay ban doc.

Tic gid chan thanh cdm on nhiing ¥ kién, nhan xét cia cdc ban dong
nghiép, ban doc xa, gén, Thu tit gop y xin gui vé dia chi: "B¢ mén Tu
déng héa xi nghiép cong nghiép, khoa Dién, truong Dai hoc Bach Khoa
Ha Nai",

TAC GIA



MUC LUC
Loi néi dau
PHAN 1. CHINH LLJU PIOT

Chinh luu di6t mot pha: Bai s§ 1 = 10
Chinh ltu dist ba pha: Bai i1 <« 17

PHAN II. CHINH LUU TIRISTOR

Chinh iuu tiristor modt pha: Bai 18 +~ 31
Chirh luu tiristor ba pha: Bai 32 + 46

PHAN 11I. BAM DIEN AP MOT CHIEU
Bai 47 + 51
PHAN IV, DIEU CHINH DIEN AP X0OAY CHIEU

Di¢u chinh dién ap xoay chitu mét pha: Bai 52 + 57
Digu chinh dién 4ap xoay chitu ba pha: Bai 58 + 61

PHAN V. BIEN TAN

Bién tan mot pha: Bai 62 + 70
Bién tan ba pha: Bai 71 + 73



PHAN |
CHINH LUU DIOT

BAI SO 1

Cho so do chinh luu diot mot pha, nta chu ky, hinh 1.

Dong dién tai i, eing 1A dong dién chdy trong diét i}, cd dang trinh bay
trén hinh 1b. Khi diot dan dong, dién 4p roi trong ban than nd dudge mo
td bang bidu thue:

u, = 0,85 + 0’9'10_3‘i1.)

Hay tinh tri trung binh clia céng sudt ton th&t P, khi tri trung binh
cia dong tai la I, = 200 A

b .
{ - 1 Y4t
a
b T
4 L om
\ y t ""*‘_f
° g I3
a) b)
Hinh 1
Bai pidi

Tri trung binh cda céng sudt tdn that trong diét, theo dinh nghia, duge
mé ta bang bidu thde:
Lo Lo

085 T 0,0008 T
= o fipdt + —f i} dt = 0,85, + 0,0009I%,
T a T [+)



trong dd I;, 1 ia tri trung binh va tri hiéu dung cta dong chay trong dist.
Trong so do dang xét I, = I, va theo dinh nghia, ta cg:

1 T IDm
Iy = — J I, sin #dg = ——
d . Io Dm Jr

—

1 = I r.200
I = \/—_ (Ipmsing)2de = -2m  _ = 314 A.
77 1 Uom 2 2
Vay tri trung binh cta cong sudt tdn that trong dist la:

P, = 0,85 . 200 + 0,0009 . 3142 = 258,73 W.

BAI SO 2
Cong sudt tdn thdt trong tiristor la P+ = 30 W. Nhiét d6 giéi han cia
mat ghép la Tj = 125°C. Nhigt do moi truzng la T, = 359C.
Cho biét dién trd nhiét gita mat ghép va canh tan nhiét la Rjr =
0,8°C/W. Hay tinh:
a. Dién tr¢ nhiét gitta canh tan nhiét va méi trudng, R
b. Nhiét dé v6 thist bi ndi trén.
Bai gidi
Téng nhiét trd cha thist bi:
Rth = ij + er + Rra
T, - T, 1256 - 35
Pr 30
Nhiét tré gitta mat ghép va canh tan nhiét:
R, = ij + R, = 0,8°C/W

ir

= §°C/W.

Nhiét tra gitta cAnh tdn nhiét va méi truong:

R, =Ry - Rjr =3 - 08 = 22°C/W.
Nhiét dd vo thiét bi:

T,=T,+ R, .Pp

= 35 + 2,2 .30 = 101°C.

BAl SO 3
Cong sudt t&n th&t trong mot tiristor & chéd d6 lam viée dinh mie la



P, = 300 W,

Téng nhiét trd R, = 0,2°C/W.

Nhiét do mai trudng T, = 40°C.

Nhiét d¢ mat ghép khong duge vust qud ij = 125“C.

Hay tinh céng sudt t8n that 1én nhdt cho phép P’l‘p khi lam viée qud
tai trong thoi gian ngdn (= 100 ms), trong khoang thai gian nay nhiét trd
qué do chi con Ry, = 0,06°C/W.

Bai pidi

Nhiét d¢ mat ghép khi tiristor lam vige & ché d6 dinh mue:

T, = T, + Ry P = 40 + 0,2 . 300 = 100°C.
Nhiét do cho phép tang thém trong thoi gian lam viéc qua tai
ATJ. = ij - Tj = 125 — 100 = 25"C.
Cong sudt tdn thdt cho phép tang thém trong thdi gian lam viée qud

tai
AT, 25
AP = —1 = — = 500 W
Riha 0,05
Céng sudt tdn thit 1dn nhat cho phép qua tai trong thai gian ngin
pr = P + AP = 300 + 500 = 800 W.
BAlI SO 4

Cho so db chinh luu diot mot pha, nia chu ky, trinh bay trén hinh 2a.
Tri hiéu dung clia dién ap ngudn bang 240 V, tan s6 { = 50 Hz. Mach tal
gom dién cam L = 0,1 H néi tiép voi dién trd R = 10 Q,

. 4, ARy
¢
d 3334 | u
- -4
L )
R
o
i, %
R | v
1
7
o a & 2550 /’35&"
al 155° /
/
A it
\ v
Hinh 2 5) -




a. Xdac dinh dang song dong dién tai i,

b. Tinh tri trung binh cia dién dp tai U va cha dong dién tdi I

Bai gigi

a. Xac dinh biéu thie dong dign tdi i
Khi déng ngudn dién xoay chigu, xem dist D 1a phén ti U tudng, cd

thé viét phuong trinh sau:

L Gl + Ri, = u = v2Usinwt
dt
Van dung cong thde (I1.2), nghiém cia phudng trinh trén sé la:
i, = 1 sin{d - ¢) + I sinp.e” Pcar
trong do:
wL X 31,416
tgy = = =5 = o =x ;¢ = 12626 rad. = 7234
v2.U 339,41 )
I, = T = 32,07 = 10,295 ; [ sinp = 9,81

Biéu thde cda i
i, = 10,295sin(0 — 1,2626) + 9,81 VKM

(GGoe dan dong ecta didt, ky hieu 1a A, duge xdc dinh bang cich giai

phudng trinh sieu viét (I1.3):
sin(A — 1,2626) — 0,9528.eV31%%
A = 4,6251 rad. = 265"

Dong dién tai i dat tri eue dai khi # = 6 ing véi giao di€m cua dudng
cong R.i, va duong cong biéu dién dién dp nguon. D& xac dinh 8, ta giai
phudng trinh:

RI sintd, — ¢) + RI e icter = V2U sinfl|

H] = 2,7052 rad. = 153"
Tri ede dai clia dong dién tai:

I,, = 10,295 sin(1,4426) + 9,81 "#! = 14,36 A,
b. Tinh tri trung binh U, I,

A 4625

1 _
Uy =3 f V2Usingde = 54 [ sinfds = 587 V
J o "

190



P!

1 -
IL! = 2"7— { id.dlq
1 A 1 i
Iy = — [ I,8in@ — p)d8 + — [ sinp.e” "<& dg
2n 2T o«
1 Amyp 1 A
= -— [ I,sin QdQ +— [ I_sinp.e Ciev dy
2 - 271 o
IITI I[‘ﬂSinlp — A.¢h
=—— [ cosp ~ cosld — p)] — - (e *C& — 1) = 5,87 A
T 2n ctge
. . . U, 587
Ngudti ta thuong tinh: I, =? =T = 5,87 A.

r
Dutng cong bidu dién i, va u; duge trinh bay trén hinh 2b.

BAl SO 5
Cho sg d6 chinh luu didt mét pha, hai n¥a chu ky, loc bing tu dién,
xem hinh 3.
u = V2.Uasinwt; U = 70,71 V; R = 300 @; f = 50 Hz; C = 333 uF.
a. Viét cac bi€u thde {tri tide thoi) cua iy, i, i)
b. Xdc dinh t, la thoi di€m diét D| bj khda lai.
c. Viét bi¢u thic (trj tic thai) cta u (t) trong giai doan tu dién C phong
dien vao tai R.
d. Xac dinh t, la thdi diém dist D, bat dau din dong.
e. Tinh 1

va

1]

\\
s
s
e
\\.
s
Fd

AR e ——
5

i--uQ s T
5

e
-~

<y
S$BL————

I
s

————
N
T,
™

-

¢ al b}

Hinh 3
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Bai pidi
a. Bidu thic ciia cdc dong dién:

_ v2.U
Iy = — , sinwt

R
du —
i = C. e wC V2. U.coswt

v _
ip = iy + i = = sinwt + wC.V2.U.coswt

iy, = 0,333sinwt + 10,456.coswt

b. Tinh t,
Khi D bi khda lai, i;, = 0, bdy git ta cd:
10,456
tglwts) = - —— = — 314
- 0,333
[ — 88"175
wt, =
] 919824

Ta ldy nghiéem duong:
wt, = 01°824 hoac 1,6 rad.

t, = —— = 0,0051 s.
314

c. Biéu thite cia u, trong giai dogn phéng dién vao R.
Khi t = t3; ulty) = v2Usinwt, = 100 . 0,9995 = 99,55 V
u. = 99,95.e12J)/RC = 99,951 ).
a. Tinh ¢,
O ch& do xac lap, thoi diém bit dau ddn dong cia D, cling bing thai
di¢m din dong caa D, ddi v6i nia chu ky thich dng, do dd cd thé viét:
ult, — t) = —v2Usinwt,
99,95 o7 100313) = — 100 sinwt,
(wt; 12 giao diém cta dudng cong phdng dién cia u_ va duong biéu dién
dién 4p nguodn trong nia chu ky thich dng vai D,, xem hinh 3).
Day la phudng trinh siéu viét. D& tim nghiém t, c6 thé diung phuong
phdap d& thi hoac may tinh dién tuo.

12



t; = 0,0137 s
Ung voi t, la gée wty = 314 . 0,0137 = 4,3 rad hoac 2466,

Goi 6, = wt, la gdc md cua dist D,:
B, = wty — & = 4,3 —~ 3,14 = 1,16 rad hoac 66"6.
B, 1,16
t), = — =—— = 3,69 ms.
314 314

Khoang thoi gian D, din dong:
H, — 6, 1,6 — 1,18
T S ad 1,4.107 s,
chi bing 7% ciia mét chu ky.
e. Tinh U, vé iy .
Khi mét diot dan dong thi diét con lai phai chiu dién ap ngudc U,
U, = 2¥2U = 200 V.
Biéu thuc caa dong chay trong diot D, la:
ij; = 0,333sinwt + 10,456.coswt (1)
Liy dao ham cta bi€u thic trén va cho bang khéng, sé tim duge:
(wt’) = 1824 hoac 0,0318 rad, déi vai goc toa do la O.

Vi bi€u thic (1) chi dung trong khoang 8, < wt < ¢, nén (wt) = =

wtD,, + 6, = 0,0318 + 1,16 = 1,1918 rad hoac 68",32
Thé (wt) , vao (1) ta nhan ducc tri cuc dai ciua dong iy
i, = 0,3094 + 3,8626 = 4,172 A.
BAl SO 6

Ngudi ta dung thigt bi chinh lutu ciu mot pha dé nap dién cho 4cquy,
co sutc dién dong E = 120 V, dong nap I, = 40 A.

Tri hiéu dung cua dién dap ngudén la 220 V, tAn =6 f = 50 Hez.

a. Tinh t, la thoi di€ém thiét bi chinh luu bat dau cung cdp dong nap
cho Acquy trong titng nia chu ky.

7 thoi gian din dong cda méi diot trong mét chu ky.

b. Dién trd R phai bang bac nhiéu d€ dadm bao déng nap yéu chu,

c. Tinh tri hiéu dung claa dfmg' tai.

13



d. Tinh hiéu suit eda thiét bi.
Bai pidi
So d6 chinh luu va db thi dién ap chinh lvu trinh bay trén hinh 4.
a. Bidu thite dién ap ngudn dién xoay chidu:
u = v2 U sing,
trong dé # = wt, w = 2af = 314 571,

J”or

ot /\ . /\
U
| |
I}--—-C{)r—--!l
| I 8
S LIS e ¥, 7 T

o %

it
lif‘h

[~

Kinh a.
Thiét bi chinh luu bat diu cung cdp dong dién nap Acquy khi 8 = 6
v2.Usinf, = E

120
Vay sin#, :m = (,3857
i, = 0,3959 rad
= —iL = 1,26 ms.

mr = 7O - 2!‘:" = 2,3482 rad
2,3482
I =—mmme- = 7478 ms.
314
b, Tinh R
Tri trung binh cta déng tai, van dung cong thic (I1.17):

2v2.1J casf, T
— — sinf}, 1
T

ba R [ 7

14



trong dd  cosft| = 0,9226; sinf, = 0,3856; T = 0,02 s; I, = 40 A.

2v2.220 _ 0,9226 7478107

R = [ - . 0,3856 J = 2,32 Q.

40 Fi 4 0,02

c. Tri hiéu dung ctia dong tdi, van dung céng thie (I1.19);

W2 - E V2. -
- - )/%':( 220 — 120)

2,32

d. Hi¢u suat cia thiét bj, van dung céng thue:

E I, 4800

i o= ;
El, + RI2 10688

BAlI SO 7

Cho so do chinh luu diot cauw mot pha, hinh 5, U = 71 V, E

R =08 f= 50 Hz.
2V2.U

Dien 4p tai vy = (1 + 3— cosZwt)

T

a. Tinh tri trung binh cia dong tai T

= = 44,9%.

48 V,

b. Tinh tri 56 cta dién cAm L cén ddu ndi ti€p vac mach tdi d€ tri hiéu

dung [ cua thanh phan xoay chiéu cua dong i, chi con bang 10%I,.

c. Vé cac dudng cong iy, iy iy5 Ippg va 1L

d. Tinh tri hiéu dung 1.
Bai gidi

a. Tinh 1
Van dung cong thic (I1.17):

2V2.U cosf,| T
- -7 sinf/, )

i

g =

R i

E 48
trong dd sinfA| = 5T = (o0 = 0,478.

Vay 6, = 28"5577 hoac 0,498 rad.
Wi = 71 — 2H| = 21436 rad.
2,1436

1 =——— = 6,826 ms
314

15



= 0,3413
T

2¥2.71  0,8783

I, = { - 0,3413 . 0,478) = 29,26 A.
0,8 3,14
b. Tinh L,
Van dung econg thic (11.20):
di, 2v2.U 2
- = — — cos2wt
dt by
di, A

— = coswt, v0i A = 42,6365, w| = 2w.
dt L

Biéu thic cha thanh phan xoay chidu ciua dong tai iy cd dang:

AA A
i, = J — coswtdt = — sinwt.
mll_ L W
Tri hiéu dung cua thanh phan xoay chigdu I, cia dong tai i, :
A 42 6365

w Lv2 2 . 314v2L
Néu I = 0,1I; = 2,926 A thi ngudi ta phai dfu néi tiép vao mach tai
mot dién cadm co tri s6:

42,6365
L = — = 16,4 mH.
2.314 . v2.2,926

{oy %& iz ’
. % L b)

L ——
O——y
, Yl t £
O - .,
E.D.I',_'T
R
Lo [ c)
a)
jﬂ?;i e) )
4
0 2
& x ¢
o o zn
)
Hinh 5§
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c. V& cdc duang cong inp i iy ijyy va i

Sau khi ddu cudn cam L vao mach tai, cé thé xem dong tai i, dugc
nén thang, i, = I

Jd o

U, - E 2.V2.U
I, = — < ovai U, = = 63,05 V
R 3| -
63,95 — 48
Id = —- - — = 20 A
0,8

Cac dudng cong bigu dién dién ap u, va cac dong dién duge trinh bay
trén hinh 5.

d. Tinh I

YA
I = ‘ J )% = 20 A

JT
BAI SO 8

Cho hai so dd chinh luu didt, xem hinh 6b, moét pha, hai nita chu ky
va cau mot pha.

Tri hieu dung cta dién 4p ngudn xoay chidu la U, = 240 V.
Tai 14 mot dién cam lén, tieu thu dong dién I, = 12 A = const,.

Dién dp trén tai la U, = 150 V. Gia thiét dién 4p roi trén méi diot la
0.7 V.

Hay tinh toan chi tigt hai so dd trén va so sanh.

Bai gidi

Dang dién dp va déng dién trong hai so do dang xét duge trinh bay
trén hinh 6a.

a. D6t udi sa dé chinh hew diot mot pha, hai nua chu ky:

Theo cong thue I1.7:

2V2U,
Uy =2 - 07 =150V
b

do d5 U, = 167,4 V (tri hiéu dung cia dién 4p mot cuon day thy cdp).

Tri hiéu dung cia dong dién chay trong méi cudn day thi cap:

17



4 A
m /\ 2
/ \/ & “
x &
& L =124
| 2
2
| &
0 -
4
b Lag %
{ g
0 -, T zr
Ly i N
Az I ; a 5
¢ o4
o oo
7 b)
a)
Hinh &
1 7 12
Ly=1In = —— [ Bdg = — = 848 A
2 o V2
. U, 167,4
Ti s6 bién ap m = = = 0,6975
U, 240
Tri tidc thdi cia dong dién sg cdp: i; = m.,

Tri hiéu dung cta dong dién sg cdp:

1 n ) 1 T
I, = /;— J (miy)?de =\\— [(m.I)*d6 = 0,6975.12 = 8,37 A
1 3]

JE T

. Cong suit bi€u kién ciia may bién ap:
5 + 5,
2

18



I

240 . 8,37 = 2008,8 VA

= 2U,L, = 2. 167,4 . 8,48 = 28391
S = 2,424 kVA

. Bién ap ngude cuc dai méi dist phai chiu;
U, = 2v2U, = 4735 V.
- Tri trung binh cia dong chay qua dist:

i
I” =‘2— = 6 A
b. DS vdi so do cdu mot pha:
2v2Uu,
d = _— 1,4 = 150 V
4
do dd: U, = 168,2V
Ti s8 bién ap:
U, 168,2
m = S = =07
U, 240

. Tri hiéu dung cia ddng dién thu cap

I, = ETE I3do = 1, = 12 A
. Tri higu dung cta dong dién so ecdp;
I, =ml, = 84 A
. Cong suit bi€u kién cia mdy hién 4p:
S, = 240 . 8,4 = 2016 VA
S5, = 1682 . 12 = 20184 VA
5 = 2,018 kVA
. Dién dp nguoc cuc dai méi didt phai chiu:
U, = v2U, = 238 V
. Tri trung binh ctia dong chay qua diét; I, = 6A

Keét lugn: So db cau wu viét hon v kich thudc mdy bién dp va v& dién

s AL A ea giay 14 1,4 o &7
ap nguge U, , nhung t8n that dién 4p trén diot 16n hon: 1[50 50 vei 150"

19



BAl SO 9

Cho so dé chinh luu didt cAu mét pha dude nudi tif ngudbn dién xoay
chigu 50 V, 50 Hz. Dong dién tai duge ndn thang, I, = 60 A

a. Tinh cac dién 4p roi do:

. dién cam ngudn L. = 0,1 mH;

. méi diot cd dién 4p roi thuan la (0,6 + 0,0021) V;

. dién trd cda ngudn va day ndi la 0,002 Q.

b. V& mach dién tuong dudng cia bd chinh luu,

Bdai pidi

Sg dd chinh luu tiristor ciu mot pha, khi gdc md «

= (, sé& trd thanh
sg db chinh luu dist ciu mat pha.

a. Tinh cdc dién ép roi
. Theo (IV.21) dién ap rdi de dién cdm ngudn giy nén la:
2X 1, 2 .27 .50 .01107%. 60
AUH = = = 0,02[; = 1,2V
¥

J

. Vi lic nao cung cd hai diét ddn dong nén dién 4p roi irén didt la:
2AU[, = 2(0,6 + 0,002 . 60) = 1,44 V.
. Dién 4p roi trén dién trd = 0,002 . 60 = 0,12 V.
Dién 4p chinh luu H tudng la:
2v2 U 2v2 .50

I n

u

= 45016 V

b. Mach dién tuong duong dugce trinh bay trén hinh 7.

2 diét ) ) )
Biéncam  Bién e’ I, =604
= I_ ! 1 i ] | ——0
L2V 0004 2 202 52 8002 02
o * )
d = 45 016 ¥ (_/d = 42,256 V

Hinh 7

20



BAlI SO 10

Cho sa dd ba bo chinh luu didt ciu mot pha, duge nusdi ti ngudn dién
ba pha, xem hinh 8a. Gia thiét:

- dién ap roi trén méi dist 1a AU, = 0,7 V;

b

dong dién tai dude nin thang I, = 60 A;

tri trung binh cda dién 4p tai la U, = 300 V.

j+]

. Tinh tri hiéu dung cta dién 4p pha thi cdp U,.
b. Tinh tri trung binh va trj hiéu dung cia dong dién chay trong mébi
diat.
c. V& dang dién 4p tai u, va dang dong dién day so cip i
d. So sanh so db chinh luu nay véi sd db chinh luu dist ciu ba pha
théng thudong.
Bai gidi
a. Tinh U,
Tri tdc thii cia dién 4p tai bang t8ng dién dp ra cua ba ciu mot pha,
Trong khoang 0,0, trén hinh 8b ta cd:
g = Uy = Uy, = Uy
U, = v2U, [sinf - sin(® — 2%/3) — sin(® — 42/3)) = 2v2U,sin6
Tri trung binh cta dién 4p do méi chiu tao ra trén tai bang mét phan
ba cla tri trung binh dién ap tai, do d6 cd thé vist phudng trinh:

d

300  2v2U,
= - 2.07
3 bs
va rit ra U, = 112,627 V.

Lic nao cing cd 6 diot din dong. Vi du, trong khoang 0,0, cac diot
sau day dong thoi dan dong:

DI’ D3" Dh’ Dh” Dll]’ DIZ‘

bé& minh ching, ¢d thé tinh tri trung binh cia dién 4ap tai nhu sau:

e 23 _
Uy = ——. [ 2V2 . 112,6275in6d9 — (6 . 0,7) =
2T an

= 3042 - 4,2 = 300 V
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b. Tinh cdc dong dién.
MG&i diét dan dong dién tai [, trong nua chu ky.
. Tri trung hinh cta dong dién diot:
I ! jﬂI ag = 30 A
th = 9 5 i - 9 -

T

. Tri hiéu dung cta dong dién didt:

2V ﬁé s

i

20

P ;8
i A
zb

0 A

4 {5“ frb’{w
g 2N

b)

a)

Hinh B
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1 JT
Lg= [/ — [3de = 4242 A
hd 2x t_:-f d

- Tri hiéu dung cla dong dién thi cdp mdy bién ap
I, =1, = 60 A
c. Cac duong cong bidu dién
Cac duting cong bi€u dién u, va i = i, — i}, duce trinh bay trén hinh 8b.
d. So sanh vdi so db chinh luu ciu ba pha.

m S¢ db dang xét Chu ba pha
Chi tiéu
Upn v2u, Veu,
lote /2 143
AU 6.AU, 24U
s 1126P, 1047Pd

Qua so sanh cdc chi tiéw ghi trong bang trén, co thé rat ra két luan:
Chi nén dung so d6 dang xét trong trudng hgp dién ap tai cao.

BAI SO 11

Thiét bi chinh luu didt ba pha hinh tia, ba diét cdp dong cho mét mach
tai gom sdd E = 120 V, R = 5 Q. Tri hiéu dung cha dién dp pha 1a U
= 220 V, tan =40 ngudn dién xoay chiéu la f = 50 Hz.

a. V& duing cong cua dong dién i, chdy trong tdi va cha i, chdy trong
mot dist.

b. Tinh tri trung binh ctia dong i, va cta dong ip,.

Tinh tri hidu dung cia dong chay trong méi cuén diy thi cdp mdy bién
ap.

. 3veU cos3wt
¢. N&u xem bidu thite giai tich cta uy la vy =— (1 +
2n 4

tinh dién cam L cdn ndi ti€p vao mach tai d€ tri hiéu dung cha thanh phan
xoay chidu cua dong tai iy la I, chi bang 0,11,
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Bai gidi

Y2U
a. Vi > E nén i; 14 dong lién tuc. Méi diot ddn dong trong 1/3
chu ky.
_ _ v2U - E ‘
e = I max = — 5 - 38,22 A; xem hinh 9.
4

.M, W

R ARTAN

T

_{E_wv‘d | |
T P 2x
L
_qm

M 5A% st

Hinh B

b. Tri trung binh ciia dong tai:

3 10 Y3U sinf — E 1 3V6U Uy - E
L =—= 1 | )48 =— ( - E) =—"——
27 7o R R 2n R
257,43 — 120
= - = 2748 A

. Tri trung binh cta ddng chay trong diét:

1 30 y2Using - E I
Ip = [ {—————)df =— =916 A
27w R 3

. Tri hig¢u dung cda dong thd cdp bién ap

24



: / 1 5;“’ V2U sinf - E d; V3U - E [ 1 56 A
N A R e -

T
trong dd wr = 2x/3, ?I‘ = 0,166.

c. Tinh L. Theo céng thiue (I1.25): u = Uy + u,

AVEU di,
u, = cosdwt = Ri, + L —
' & dt
di,, 3veU
L— = cosw,t, vii w; = 3w.
dt 8n
_ ~ 3V6eU 3.¥6.220
i, = J . cosf . df = . 8ing
8rw L 8§.3,14 .3 . 314L
0,06832
i, =——— . sind.
0,06832
Tri hi¢u dung cta i, la I, =———— = 0,1I; = 2,748 A,
: ' V2L
0,06832
Viy L =————— = 17,58 mH.
V2.2 748
BAI 12

Thiét bj chinh luu didt cau ba pha cung cdp ddng cho mach tai gom,
sdd E = 200 V, R = 6 Q. Tri hiéu dung cua dién d4p pha cta ngudn dién
xoay chiéu la 17 = 220 V, tan s6 la f = 50 Hz.

a. Vé cdc dudng cong bifu dién cac dong dién:

- trong mach taj, i,

- trong mot diot, iy,

- trong mdi pha ciua ngudn dién xoay chidu i

b. Tinh tri trung binh I, va Iy

c. Néu bi¢u thie giai tich cda d¢ién 4p trén mach tai la

3vV6U 2
1 +-— cosBwt)
35

Ud:

Tinh dién cAm L can néi ti€p vao mach tai dé& tri hiéu dung ecla thanh

phan xoay chiéu cia ij 1a I = 10%I,
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Bai gidi
a. Sd dd chinh luu va cac duing cong bi€u dién cdc dong dién trinh

bay trén hinh 10. Méi di6t din dong trong 1/3 chu ky.
u !

1 |
| |
! |
7A | |
O—=—=8 24 : |
7 |
o v L7 L1 2
y + o -Xf O Xy
[
o — £
‘ -
oe | [ Dg "Dz Y4 ”

9:‘“—-‘
F

. =
¥
¥ <

o By
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Tai diém A trén so db ta cd thé viét:

L=y — iy
b. Tri trung binh cta cic dong dien.

Tu biéu thitc cda tri tic thoi cua dong tai i =Ed—;——g ,
Néu chuyé&n géc toa do O sang O’ ta cd:
ﬂlﬁ lld - E ——
Id =;' _,:.{)rﬁ (—T )‘d9, vl ud = \/GU cosf
1 3veU
Iy =— « — E) = 5248 A
R T
b= ( ) 3

c. Tinh L. Van dung céng thie (I1.33):
u, = Uy + u,

Gvel
u, =— cosbwt = Acosbwt, v8i A = 29,42
36
di, A
L— = Acosbwt - i, = sinBwt
dt Gw

Tri hiéu dung cia i, la:

/ 1 T A A 29,42
L =V — J¢ . 8in66)%ds = — = -
: 2r o 6wl Bulv2 6wL.v2
Dé I, = 10%], = 5,248 A thi
29,42
L = — = 2,1.10%H = 2,1 mH.
6 . 314 . 5,248v2
BAlI SO 13

Mot bo chinh luu didt ciu ba pha duge nudi tit ngudn dién xoay chidu
co dién dp day 380 V, théng qua may bién dp ba pha néi tam gidc - sao
(ASY).

Gia thiét dién dp roi trén mdi diot 1a 0,7 V va dong dién tai duoc nén
thdng, I, = 60 A. Dién ap trén tai 1a 300 V.



a. Tinh tri trung binh cia déong dién diot I, va dién ap nguge mébi diot
phai chiu U,

Lm’

b. Tinh may bign 4ap:

Bai gidi
N g 3v6 U,
Déi vai so dé I tudng: U, =
L 3vé U,
Doi véi trudmg hop dang xét: U’y =——= — (2 . 0,7) = 300 V,

JT
trong dd U, la tri hiéu dung cua dién 4p pha thyd cép;
(300 + 1, 4)n
U, = — = 128,85 V.
3Ve

a. Cac ddc tinh ciia diot.

v

Tri trung binh cia déng chay trong diot:
I, 60
I[) em—— = = 20 A
3 3
Tri cuc dai cta dién d4p nguge dit trén mdbi dist:
U, = v6U, = 3156 V

b. Doi vol may bién dp:

Tri hiéu dung cha ddng chay trong mdi cudn day thd edp:

2
I, = I, /? = 60 . 0,816 = 49 A,

Céng sudt bidu kién eda may bién ap:
S =3U,[, = 3. 128,85 . 49 = 18,94 kVA.
, U, 128,85
T1 =8 bién 4p:r m =— =————— = 0,339
U, 380
Tri hiéu dung cta dong chdy trong méi cudn day sd cdp:

[, = mI, = 0,339 . 49 = 16,62 A

BAI SO 14

Mot bo chinh luu diot cau ba pha duge nudi tit ngudn dién xoay chidu
ba pha ¢6 cong suat bifu kién ngidn mach 75 kVA va dién ap day la 220 V,
xem hinh 11la.
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Hay vé dang dudng cong dién 4p tai va dong dién ngudn khi dong dién
tai gia thiét duoc nén thing la I, = 140 A,

Bai gidi

. Cong suit bifu kién ngin mach clia mét pha:

75000
= 25000 VA

lph =

220
Tri hiéu dung dién ap pha U -——W = 127 V

. Tri hiéu dung cia dong dién ngan mach (gid thist t8ng trd ngudn ia
thuan khang):

Sipn 25000

Lim = = 196,85 A
"oy 127
. Dién khang ctia mot pha ngudn:
] 127
X =— = = 0,645 Q

C 1., 196,85
. Xdc dinh gde trung din.
Theo cong thie (IV.34) d6i v6i chinh luu tiristor ciu ba pha:
3XI, 8VBU

- = o [cosa — cos (g + a)] .

Phuong trinh trén cung dung voi so do chinh luu diét ciu ba pha néu
thay cho gde « = O:

2X 1y
—— = 1 — cosu
v6. U
2 . 0,645 . 140
cosy = 1 — o = 0,41945
v6.127
o= 65V2

Két qua nay khong chdp nhan duge, vi trong mot chu ky 360° cd 6 lan
)

chuyén mach, gidgi han cia méi lan chuyén mach 1a g, == = 60", Phai giai

bai toan theo ciach khac.
Nhan xdét:
Khi D, va 1), trung dén, D, dat dién th€¢ diém B (lic nay u,, > 0) vao
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catot cua Dy khién D, bi phan cyc nguge, do dd D, khong thé chuyén dong
dién tai sang D, nhu binh thudng duge. D, ti€p tuc don dan thém mot
khoang niua, cho dén khi sy chuyén mach tit D| sang D, két thdc. Tinh
hinh dién ra giéng nhu cac didt 12 nhitng tiristor v6i géc md « nao dd.

D& xdc dinh gde «, ¢d thé xem sa d& dang xét 1a sa db chinh Iuu tiristor

Tai

L

Hinh 19
cau ba pha, cd gdc mé 1a a va géc trung dan la g4 = 60°.
Vian dung cong thdc (IV.34):
2X 15
VEU

= cosa — cos(y + a)
cosa — cos(60 + a) = 00,5806

30



a = H5
Duong cong bigu dién dién 4p tai u', va dong dién ngudn i, =i -
ip4 duge trinh bay trén hinh 11b, véi géc @ duge vé 16n hoan mot chat.

BAI SO 15

Cho so d6 chinh luu diét cau mot pha va so db chinh luu diét ciu ba
pha. Gia thiét dong dién tai duge nan thdng iy = I; va bd qua dién &ap roi
trén cAe phan td, bd qua hién tugng tring din.

a. V& dang dién ap tai va dong dién ngubn xoay chidu ciia hai so db
chinh hitu.

b. Xdc dinh hé s§ cong sudt dau vao cosg va ti s6 song co ban T, cta
dong dién ngudn xoay chiBu cliia hai so dé chinh luu,

Bai gigi

a. Dién 4dp tdi u, va dong dién ngudn xoay chidu i, cd dang trinh bay
trén hinh 12.

b. Xdc dinh cosp va T,

Theo dinh nghia

Cong sudt trung binh cua tai

cosy = - - -,
Cong sudt bifu kién cta ngudn
T
1
trong dé 'I va 1 1a tri hiéu dung cia thanh phan sdng co ban cta dong dién
ngudn i, va tri hidu dung ctia déng dién ngudn i,

Ty =

~

Dong dién nguén i, cla cd hai so db cd dang "hinh sin ch@ nhat” va
‘hinh sin gan chit nhat". Ching la nhing ham s8 18, ¢6 chu ky 2L = 2x.
Khai trién Fourier cta ching cd dang:
i, = bsinwt + b,sinZwt + .. b sinnwt + ...,
trong dd b, 14 bién d6 cyc dai cua séng bac n.

2 | nad

bl"l = f.Id.sin-—I:——-.dB, n = 1, 2, 3,

. Do6i vai so do cau mot pha:
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4

2 21 1 — cosax
b, = J I sinn6ds = -—ﬂ( ———~——-)
7t 0 J n
) 41, ) sin3wt sinbwt sin7wt
L, = (smwt + + + + )
b4 3 5 7
. D6i véi so db chu ba pha
2 s 21 cosnz/6 — cosSnn/6
b, = f Lysinngds = =4 ¢ il
A oml 7 n
) 2v3 _ sinbwt  sinTwt  sinllwt  sinl3wt
i, = — I sinwt — - + + -
7 5 7 11 13
. Truong hop so dé cou mét pha
Hé sé eong sudt cosp =—I—'TJLIE
' Ul
2V2 U
trong dé: U, = .
k4
1 T
I1=/— JBdo = 1,
T
2v2 U1,
Vay cosp =—————— = 0,9
a Ul
Tri hiéu dung cia thanh phan sdng co ban ctia dong dién ngudn i
I - 4Id_
V2
Ti 6 song cd ban:
7 41,
T..! _——— = — = 0,9
I nV2.1y
. Truong hop so db cau ba pha:
UL!'Id
cosyp = ——— , trong do:
7T s §
3vV6U
d T .



1 5ai6 2
1= /— 1 13de =V .1,
I 7l 3
3

cospp =—— = 00,9549
7

Tri hiéu dung cta thanh phin cg bin cua dong dién ngubn i

& Z& Z% ) ) 5 Z& %2& D;i .
i 4 b Yy
o ; 1 {D
O—?—-—dl &, O——a !
d i
4 y | [Ta] 4 o 4 7]
o Yo
e Ips
4
4

§

ko
N
5
ke
St

o
’qﬁ“w
L
o ¥
[ —
-
o

T—L i Fi L

. 6 y LJ_—LL

| ¢ p , T s
|-

Hinh 12
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231,

T = —
a.v2
Ti s6 sdng cct ban:
2v31,
T, =—— = 0,9549
n.v2.0,81651, y
20 L,
o ‘O_—ATI:-DI*
BAl SO 16
Cho sd dd chinh luu diot ba pha, ki€u tia 2o Lo
nhu trén hinh 13. \/ Ls s
Mach tai gom dién trd R néi tiép vdi dién
cam L. Bang cac dung cu do ludng, ngudi ta e L,
do duge cdc sé lidu sau: O £ 7 - {>[——u
U, = 217V; U, = 190 V; f = 50 Hz; I, u, “
= 500 A.
a. Tinh R —{ | SHET——
] L ¢
b. Tinh dién cam chuy&n mach L, va goc R 4
tring dan u. Hinh 13

34

Bai gidi

Do cd xét hién tugng trung ddn (L. = 0) nén dién 4p chinh luu dich
thue do duge la U’, = 217 V.

a. Quan hé gilta tri trung binh cta dong tai va tri hiéu dyng cta dong
thi cip mdy bién ap:

v3l, = I, = v3.500 = 866 A.

Uy 217
R = =— = 0,25 Q.
I, 866
b. Dién ap sut do hién tugng tring din gay nén la:
3wl .1 3v6.U,
AU, = ¢4 Ly, - Uy =—"2 _ 917 = 53263 V
f 2n 2

L. = 27.5,3263/3 . 314 . 866
Phuong trinh chuyén mach:

[l

41,H.



cosa — cos(a + u) = Z.XC.Ing.Uz.
Trong trudng hop dang xét, « = 0. Ta cé:
1 — cosy = 2X I /V6.U,
cose = 1 — (2. 314 . 41.10°.866)v6.190 = 0,952
# = 178 = 0,31 rad.
BAI SO 17
Cho so dd chinh lwu di6t ba pha, ki€u tia, ddy qu&n mdy bién ap déu
theo ki€u Y/Z (sao-ziczdc), xem hinh 14a.

bDién dp day cta ludi dién 1a U = 415 V.
Mach tai gom dién trd R ndi tiép voi dign cam L (I, = o).

Tri trung binh clia di¢n 4p tai }a U, = 200 V va cia dong tai la I, =
30 A.

a. V& cdc dong dién iy 14 1))
b. Tinh cong suft cia mdy bién 4p.
Bai gidi
bat U, la tri hiéu dung cha dién 4p mdi cuén day thut cdp may bién
ap (cd 6 cudn day thi cdp cd s6 vang bang nhau).
u,, = v2U,sind
u,, = v2Usin@ — 2a/3).
V2U,sin(® — 47/3)
Dién ap dat trén diot D] o6 dang:
up, = v6U,sin@ + n/6)

Up, va upy, chdm sau vy, moét gée bang 2n/3 va 47/3 tuong dng.
Van dung cong thic (VIIL.12):
e = (N/NPLy = iy,

trong dé N; va N, la s6 vong day cta méi cuon diy so cdp va thd cip tuong
dng.

O day ¥y = iy gy = i3 Vg3 = gy

Cac duding cong biéu dién dién 4p va dong dién duge trinh bay trén
hinh 14b.

b. Tinh cong sudt mdy bién 4p.
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Tri hiéu dung cha dién 4p dat trén diot, ky hiéu la U
VU,

Tri trung binh cda dién 4p tai:

3v6.U,
g4 =————— = 200 V
2
27.200 —
3v6
Tri hiéu dung cia diéen ap mébi cudn day thi cdp may bién ap:
2m.200
, =——— = 9873V
3v18
. U, 98,73
Ti s6 bién dp: m =—= =—— _— = (,412.
U, 4153
“ /
- \\
\\ 4
PN
UD' \\ g
\\_J//
{.d“ i
!
[ﬂﬂ
R 1

f

{y 4

J

'Q

Hinh 14 b)
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Tri hiéu dung cioa dong dién thy cdp:
I, = IV3 = 303 = 17,32 A
Tri hiéu dyng cia dong dién sd cép may bién ap:

/ 2 /2
I, = m . 3 I = 0,412 . 3 30 = 10,09 A

Cong sudt phia thd cdp:
S, = 6U,I, = 6 . 98,73 . 17,32 = 10,260 kVA
Cong sudt phia sg cdp

415
5 = 30U = 3.‘;? . 10,09 = 7,263 kVA

Cang suat may bién ap:

5 = (8, + 5,2 = (10,26 + 7,253)/2 = 8,76 kVA.
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PHAN IT

CHINH LUU TIRISTOR

BAI SG 18

Cho so db chinh luu tiristor mot pha, nita chu ky, trinh bay trén hinh
15a. Tri hiéu dung cta dién 4p ngudn bing 240 V, tan s6 f = 50 Hz. Mach
tal gdm dién cAm L = 0,1 H ndi tiép vdi dién trd R = 10 Q. Gde md tiristor
a = 90°.

a. Xdc dinh dang song dong dién tai i,

b. Tinh tri trung binh caa dién ap tai U, va dong dién tai I

id A v
339,47 4
F
’
/ {
10 / '}
/
5 /
g
; 7
g o O ,’
! A /
i \ /
rd
rd
b) v
S
Hinh 15

Bai gidi

a. Xac dinh biéu thitc cia dong dién tdi i
Khi cdp xung didu khién md tiristor ta ¢ phuong trinh:
dig BT
L— + Ri, = v2Usin(6 + a)
dt
Van dung cong thice (IV.2}). Nghiém cua phuong trinh trén sé la:

iy = [ sin@ + a — ¢) — [_sinla ~ p)edae
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wlh X 10rn

trong dd: tgy =—R =——ﬁ— = n =n, ¢ = 1,2626 rad. = 7234
v2.U
Im =w = 10,295, Imsin(a - (p) = 3,123

i, = 10,295sin(¢ + 0,308) — 3,123¢0.3183
Xem A’ la géc tat clia dong dién i, tinh tit thoi diém cdp xung md
tiristor, ta ¢d quan hé sau:
sin(’ + 0,308) = 0,3034.e03183
A’ = 2,705 rad. = 155"
Dudng cong bidu dién i, duge trinh bay trén hinh 15b.
b, Tinh tri trung binh Uy, I
Van dung cong thic (IV.4):
VU ,
U, :—-——-—[cosa — cos(d + a}]
2

v2.240 .
= —— [0 —- cos{4,275)] = 22,88 V
2 J
U, 22,88
I, = = = = 2,29 A
R 10

BAl SO 19

Nguti ta dung tranzitor mot mat ghép (UJT) d€ digu khi€n mot tiristor,
xem hinh 16,

S8a db cd cic thong s6 sau: ba cudn day thi cdp mdy bign dp, voi tinh
cuc ghi trén hinh vé, ¢ cung tri hidu dung cua dién dp 1a 110 V, tan s6 f
= 50 Hz. Dién 4p 6n 4p clia diot Zener D, 1a U, = 15 V, R = 15 kQ, C
= 0,2 uF, 5 = 0,5 (hé s6 cdu tric caa UJT).

(Cho phép xem R| = 0 khi dién dp giita hai cdc cia D, nhé hon U,).
a. Tinh thoi gian xudi hign xung thd nhdt do UJT phat ra.
b. Tinh chu k¥ xung.

c. Chi ra nhitng xung nao la xung déng bd.
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Hinh 18

Bii pidi

Dién ap giira hai cyc cia D, la u duge vé trén hinh 17a, la ngudn dién
ap nap dién cho tu dién C. Trong ving 0 < t < t, co thé xem u la mot
ham tuyén tinh, u = at.

Trong ving t, = t < T/2thiu=U, = 15 V.

a. Xac dinh t, va a

ult,) = v2.110sin314t, = 15 = at, V
15
314t, = arcsin(———— ) = 0,09657
v2.110
t, = 0,307 ms.
15
a = —— = 48771.

i

Tu dién C duge nap dién qua hai giai doan.
Giai dogn 1: 0 <t <t
Phuong trinh mach nap:

du,
RC — 4+ u, = at
dt
du, 1 1000
2 + bu, = abt, v6i b = — = ——— = 333,33.
dt RC 15 . 0,2
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Viét phuong trinh trén dudi dang todn ti Laplace, sa kién bing 0

ab
pUp) + bU(p) =—
P
U (p) ab
p) =—5———
‘ p’p + b)
Ham dnh Ham géc
1 et + bt — 1
piip + b) h?

a
uft) = — (™ + bt — 1)
b

48771
"~ 333,33
Hét giai doan 1, dién dp trén tu dién C la u, = 0,74 V.

ult,) (e1V23% 4+ 333,33 . 0,307.10° — 1) = 0,74 V.

A

15 v

e

¢
a + + + + +
9 20 s
a)
4
TV
r
&

ms

;
]" = Thor diéhy mo finsfer b)

Hinh 17

Giai dogn 2. t > t .
Phugng trinh mach nap:

u,.
RC — + u. = U, = 15
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Viét dudi dang todn ti Laplace véi sd kién: khi t’ = O thi u_ = v,
. 15b
pUp) — v, + bU(p) =———
p
15b 0,74
= +
p(p + b) p+b
u, = 15(1 — e ") + 0,74 ™
u. = 15 — 14,26e"
Khi u, = 54U, thi UJT phat ra xung thd nhit.
05 .15 = 15 — 14,26e” M
14,269_ 3333300 7,5

t' = 1,927 ms.

Vay thoi gian xuit hién xung diu tién la;

t, = t, +t = 0307 + 1,927 = 2,234 ms.
Bay gic #, = wt| = 314t; = 0,7 rad hoac 402,
b. Tinh chu ky xung
Van dung cong thuc;

T = RCln 171"7} = 3.10%In2 = 2,08 ms.

tan s& xung:
1
f =— = 481 Hz.
T

¢. Qua hinh 17b thdy rang, UJT phat ra 8 xung trong mot chu ky. Bén
xung dau (dudng dam nét), dong pha véi nita chu ky duong cda u,,, déu
cd khd nang md dudc tiristor. Thé nhung tiristor md che dong chay qua
khi cyc didu khién ctia né nhan duge xung dau tién. Ba xung con lai tdn

tai nhung khong cd tac dung.

BAlI SO 20
Cho sd d6 chinh luu tiristor mét pha, 2 nia chu kj, xem hinh 18.
U, = 100 V; f = 50 Hz; L = 1 mH; « = 2x/3

a. Viét biéu thidc cua dong tai i,
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b. Xdc dinh gdc tat dong A.

c. Vé dudng cong bidu dién i,.

d. Tinh tri trung binh céa dong tai I, va cia dong tiristor L.

A

, 4

%

7N

#= Cdf

/ %, \// %2
o
x

2%
/ 5

y!

NN
o

Hinh 18
Bai gidi

a. Bi€u thide cda i,

b)

Khi T, mé cho dong chdy qua ta ¢6 phuong trinh:

_ diy diy
v2.Usinwt = L—— = wl
dt dwt
Giai phugng trinh trén, dugce:
VU, |
iy =4 sinwt.dwt + A
wl
va.U,
= - coswt + A
wl

Hing s§ A duge xac dinh thong qua so kién:

Khi wt = « = 22/3 thi iy = 0.

v2.U
A= z

£OSe
wl

v2.U,
Cudi cung ta c0 iy =

I‘.UI)

(cosa — coswt),
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b, Xdac dinh gée A.

Biét rang khi wt = A thi i, = 0, bdy gid cd ding thic:
cosd = cosa

Cd hai nghiéem: d = aval = 2 — «

Vil > « nén lay nghiéem 1 = 27 — a = 4%/3.

c. Dudng cong i, cd dang trinh bay trén hinh 18b.

Dong tai i, 1a dong gidn doan.

d. Tinh tri trung binh I, va I;.

2 4 V32U,
I, = — (cosa — coswt)dwt
2.}'! it (-UL
v2.U,
= = [ A — @) cose — sind + sina:l
gl
vZ2.100 A v3 V3
=— [ — (= 0,5) + — +—] = 98,3 A
n.0,314 3 2 2
1 4viu,
It =— (cose — coswtldwt = 49,15 A
2JI I LUL
BAI SO 21

Cho sd dd chinh luu hén hgp mot pha, 2 nita chu ky, gom hai didt va
hai tiristo. Tai la dién trd thuan R. Cac tiristor va didt déu la nhitng phén
td ly tudng Day
gquidn thd cdp gom

bon cudn day cd sd

vong bang nhau; xem
hinh 19.

Tri hidu dung cia
dién 4p so cAp va thd
cdip 12 U, = U =
100 V.

Cho R = 10 9,
a = x/2.

a. Vé dudng cong Hinh 19
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bizu dién u,.

Vé cdc dudng cong bidu dién iy dpps

=3

iy iy va iy
Vé duing cong bi€u dién dong dién sd cdp i

Vé cdc dudng cong bi€u dién dién ap anét - catot coa T, va D,

=N~V

- Tinh tri hi¢u dung cia dong so cdp 1.

@

Tinh tri trung binh caa dién ap chinh luu U,

{

i1 ~
I
2 !
'
'
[

a) bl :

£

Hinh 20

Bai gidi

Vi # 0 nén D, dan dong trudc T,.

Trong nia chu ky dudng cta dién ap ngudn, trong khoing 0 < 8 <
n/2, D, dan dong, dién ap dat trén T, 1a u. Khi 6 = #/2, T, bat dau dén
dong, dién 4p dat trén D, la —u.

Trong nta chu ky am cia dién 4p ngubdn, trong khodng » < & < 3x/2,
diét D, dan dong, dién 4p trén D, 12 —2u con dién ap tréen T, 12 —3u.

Khi 8 = 3x/2, T, bat dau din dong, dién 4p trén D, 1a —3u con dién
ap trén T, la —4u.
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Cac diot D| va D, lam viéc vdi dién ap u.
Cac tiristor T| va T, lam viéc véi dién ap 2u.
a. Dién ap chinh luu u, ¢6 dang trinh bay trén hinh 20a.

b. Trong khodng 0 < § < n/2, dong i,, = WR,; Trong khoang /2 < 6
< m, dong i, = 2u/R.

Cang tuong tu nhu vay, co thé vé i), va iy, trong nita chu k¥ am cia
dién ap ngudn.

Cdc dudng cong bidu dién ciac dong dién phia thii cdp dudc trinh bay
trén hinh 20b, ¢, d.

¢ Dat m = u,/u; = i/,

Khi cdc dist dan dong: u, = wym = 1;i, = i, = WR.

Khi cdc tiristor dan dong: u, = 2u; iy, = 2u/R, i| = 2i, = 4u/R.

Duting cong bi€u dién dong dién so cdp duge trinh bay trén hinh 204.

d. Dudng cong biéu dién up va uj, duge trinh bay trén hinh 20d.

d. Tri hiéu dung I,.

1 7?7 v2U . 1 ™ 4vy2U

2 =— f( sing¥2dé +— [ (—— sin@)?do
i 0 n w2
U

I, = R V85 = 29,15 A.

e. Tri trung binh U,

1 M T 3V2.U
Uy =— (] v2.Using d8 + [2v2U.sinfdg) = = 135 V
Jr " 2 i 4

BAt SO 22
Cho sd db6 trén hinh 21a, thist bi bién déi lam viéc § ch& dé nghich luu
phu thude.

U2=200V;E=180V;f=50Hz;LC=1111H;R20,ZQ;L=00;
I, = 200 A

a. Tinh gdc md a tuong thich vdi cdc s6 lidéu trén.
k. Tinh gdc trung dén.

c. Vé cdac dudng cong bi€u dién iy va dién 4p ngudc ug,.
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u
44 U 2
o al N'\// \T\‘; 4
= s
! \J.
ny’ B
m 1 1 ]
g : % | &
—x —] f I 27
| I
|
U, |
-~ Ufr J' I i
}
!
!
g ' 2
L/Qx
b)
Hinh 21
Bai gidi
Do L = o nén dong tai iy la dong lién tuc va dude nén thing, i, = 1,
Do L # 0 nén tri trung binh cta dién ap chinh luu sut di mot {t, chi
con bang 1.
2v2.U X1
U, =4, - = z cosa — ¢ .
b, 7
trong dd X, = wlL.
a. Goc md .
2v2.U X I
E + 2 cosa - -
. n 4
¢ R
(m.R + 314.L)1;, — =E
cosa = =
2vV2.U,

(0,27 + 0,314)200 — 180x
- 2v2.200

13176

[#
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b. Géc triing dén u.

Van dung phuong trinh chuyén mach (IV-14):
cosa ~ cos(p + a) = (X, IPN2.U,
cos(u + a) = cosa — (X_IW2.U,

0,314 . 200
v2.200

cos{gt + o) = cosl3i"76 — = 0,888
4+ a = 1529628
u = 20V87.

¢. Cac dudng cong bi€u dién i, va up, duge trinh bay trén hinh 21b.
Bién dé cua iy bang I, = 200 A

BAlI SO 23

Cho so do chinh liuu tiristor chu mét pha (hinh 22). Biét rang khi gde
md « = 0 thi gde trung din 2 = 30"

a. Xdc dinh gdc tring didn g khi géc md « = 45 va dong dién tai
khong ddéi.

b. V& dang sdng dién Ap tai va dang cdc dong dién trong hai trutng
hap.

o
LAY, 0 :
\\ ;’; \\
\ o !
\“"/ \\‘
AN
) —
I ) Ve \ g L7 L4
raap> ’ e “ -
“l : e e w—
y/ N

Hinh 22

48



Bai gidi
a. Theo (IV.20) phuong trinh chuyén mach cia so dd nay cd dang:
2XJ,

v2U,
Khi dong dién tai khong d6i ta cd th€ viét phugng trinh:
cos0® — cos(30° + 0" = cosd5° — cos(u + 459
Do dé g = 10°04.

b. Khi gée @ = 0, trong giai doan chuy&n mach ti T, 4 sang T,,, theo
(IV.19°) ta co:

cose — cos(u + a) =

v2U

2X.

ira g = vz;c [1 - cosﬂ]
Khi géc @ = 456%™

v2U

2X

iy = Iy — [1 -~ coss]

iy = Iy — [cos45° — cos(§ + 45“)1

C
) v2U R o
i124 = o [00545 — cos(f + 45 )]

<

Trong giai doan trung din (chuyén mach), cdc dong dién bi&n thién theo
dang ham cosinus.

Cae dudng cong bi€u dién dién 4p tai va cdc dong dién duge trinh bay
trén hinh 22.

BAI SO 24

Ngudi ta cung cdp dién dp phin dng cho dong co dién mot chidu cong
sudt nho, kich tlit doc lap, tir ngudn dién xoay chigdu 240 V, 50 Hz qua thist
bi chinh luu tiristor ciu mot pha khéng dfi xdng, xem hinh 23a.

Cdc thong s6 chda phin ving déng co:

L =006 H E=150V,R=6Q

Hing 8 ti thong C = 0,9 Nm/A (V/rad/s). Géc mé a = 80°

a. Xac dinh tri tdc thdi clia dong dién phan dng.

b. Tinh tri trung binh cia mémen, t6c do déng co.

Bai gidi

a. Tri tite thoi cia dong dién phan ung i,

Khi # = «, ngudi ta mdi tiristor T,, phan d¥ng duge néi voi ngudn nubdi.

Lay 6, lam géc toa d6, cd thé viét phuong trinh mach dién nhu sau:

ROy Riy + E = v2Usin(wt + a), (1)

dt
Dat R/, = a va viét (1) dudi dang toin tu Laplace:
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E a V2U, weosa + psina
pId(P) - id(o) + aId(p) + -R—.—— = 2 p

p L p? + o?
L) v’§U2wcosa 1 \/§Uzsina P
¢t = L b (p+a) (p? +w?) l L ‘(p+a)(p2 +w?)
SO i4(0) @
—— ——— + ijl0). ,
R plp + a) d p+a

~
w
p
o=
o

al

Hinh 23

Van dung cac quan hé ham anh — ham géc

Ham dnh Ham goéc
1 1 a
—— (e7? +— | sinwt — coswt)
{(p + a)p® + w?d) a? + w
pz 5 - {(—ae " + acoswt +wsinwt)
(p + a)(p® + w*) a* + o
_r 1 — e @
plp + a)
va dat:

X R X
wL = X, VR? + X? = z, — = sinp, — = cos@, Y = tgp.
2

z

Qua vai phép bién d6i s& nhan dugc bifu thic tdng quit cia dong dién
phan tng:
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iy = Im[sm(ﬂ + a — ¢) — sinla - (p).e‘f’“g‘f’] R (1 - e8ry 4 id{oje*’ﬂgw,

trong dd: I, =———"—, i;(0) 1a tr{ cta iy khi kich mo T,.

CVR? + X2
Trudmg hgp i, la dong dién gian doan thi iylo) = 0.
Gial doan nay két thic § 6,, xem hinh 23b.
8, = = — « (tinh tit gdc toa do 9)).
Tri clia dong dién phan wng tai 8

E E
ig@) = Im[sin(x ~ ¢} - sinfa - (p),e“}z"gﬁf’] -3 + = etofter | (4)

sé 1a so kién cta dong dién phan dng trong giai doan sau.

. Giai doan tir 92 dén 6,

(3)

Trong giai doan nay, phin Ung dong co bj diot D, lam ngian mach. Lay

8, lam gbc toa dd, cd thé vigt phuong trinh sau:

dt
Vigt (5) dudi dang toan ti Laplace:
I,(p) (65) I4(p) b
— i + a = - —
PLitp d\2 d\P R p
i4(65) E a
Iip) = — %2 _ — =
p + a R pip + a)

Do d¢ dong dién ph&n ing trong giai doan nay cd dang:

E
ig = ig(8y).e” Oer — = A -« Oy,

Khi 8 = 8,, i; = 0, do da:
i46;) + E/R

3 gp-In ( /R

; Ung dung sé:
a = 80° = 1,3962 rad;

wl
tgp =— = 81416 p = 1,2626 rad,

(0}

(6)

(D
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V2. U
I = 2 = 17158 A, @ — ¢ = 0,1336
m VR Rz e A T e T 0338 el
6, = 7 — a = 1,7454 rad.
iy8,) = 17,158[sin1,879 ~ in(0,1336).e" 1.7454;:;]
— 95 4+ 25" 17454z
i6,) = 4,38 A
438 + 25
6, = 3,1416.n ——5g— = 05071 rad. = 29° (tinh tir géc 8,)
b. Tinh momen vi f6c d6 dong co

. Tri trung binh ctia dién 4p phiin tng:
1 1 ! A
Uy =— [ uydf =—o [ JEdS + [ \/2Uzsin8d8:|
IS | i 93 31

= ni [150.(1,3962 - 0,507) + 339,4(cos1,3962 + 1)] = 169,25 V

. Trt trung binh ctia déng dién phan dng:

U, - E 169,25 — 150
R 6

. Tri trung binh cia mémen déng co:

M=CI=209.32=28 Nm
. Téc db dong co:
Xuidt phat tit bidu thic: E = Ce

= 32 A

Id =

E 150
w = — = —— = 166,6 rad/s.
cC 09
60 . 150
N = —— = 1591,55 vg/ph.
27.0,9

BAI S6 25
Cho s¢ db truyén dong T—D (chinh luu tiristor—ddng co dién mot chiéu)
trinh bay trén hinh 24. Tai la phin idng dong co dién mot chigu kich tu
doc lap. Ngudi ta diéu chinh dién 4p phin @ng dong co nho cau chinh luu
tiristor mét pha khong dsi xing. Cho biét:
U, = 240 V, @ = 110° R = 6 Q.
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Dong dién phan dng dong co kéo dai them mot khoang bing 50° tinh
tir théi diém khi u, = 0.

Hang s6 momen — déng dién, ky hidu 1a C = 1 Na/A, (M = C.I).

Hay xéc dinh téc d6 dong co khi M = 1,8 N.m.

Hinh 24

Bai gidgi

Khi cdp xung didu khi€n md& T,, ddong dién tai iy chdy qua D, va T
Up, = —U,

bist D, bi khoa, i, = 0.

Néu dién cAm mach tai la I = 0 thi iy = 0 tai di€m O khi U, = E.
86 diiy > 0sau O’ laviLl > 0,

Khi u, = 0, diét D_ phén cyc thuan, dan doéng, i, >0, dién ap tai u,
= 0.

. Trj trung binh cia dién ap tdi, cing tdc la dién 4p dat trén phan dng
déng co:

53



{10=
180

1 T _
Uy =— [ J Edo + | \/2.240.sin6‘d9]
T tso0 110
a0 180"
U, =033E + 71
. Tri trung binh cba dong dién phan dng khi M = 1,8 N.m,
1,8
Id = T = 1,8 A

. Phuong trinh mach tai

U, = E + RI, = 0,333E + 71

71 - 6 . 1,8
1 - 0,333

2z N
Tu bigu thitc E = Cw = 1. 60" Rut ra téc dd dong co:

60 . 90,25
N = v = B61,8 vg/ph.
2%

BAI SO 26

Ngudi ta cung cdp dién ap phan dng che mot déng co dién mat chidu
kich tit déc lap tit ngudn dién 240 V, 50 Hz, qua mét bd chinh luu tiristor
ciu mdt pha. Cdc théng s6 cia mach phin tng la:

L =005 H; R=2Q; hing s6 tu théng C = 1 .Nm/A (C = V/rad/s)

a. Bé qua cac tén hao cia bd chinh luu, vé dang sdng dién 4p tai u,
va dong dién phan dng i, khi a = 60° va téc d6 dong co 1a w = 150 rad/s.
Tinh momen déng co.

b. Tinh gdc md o khi mémen tai tang 50%, tdc dé khong d8i w = 150
rad/s. V& dang song dién d4p va dong dién phan dng.

Bai gidi

a. Vé uy va iy, tinh momen déng co.

. Xdc dinh gdc tat cia dong dién phin Ung.

Van dung bifu thic cha dong dién phin ing, d& ching minh trong baj
tap s6 24, biéu thuc (3):
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iy = Im[sin(ﬁ + a — ) - sin{fa — p)e 9“8‘(’] —
- E(l —thgn) s ) - gy
71 - e + iglo).e .

Bi€u thic nay viét vai gée toa do tai 9,.

Déi voi nita chu ky dau tién iy(o) = 0.

Theo =6 liéu cho trong bai, ta cd:
I =ﬂ—£—- = 21,44 A; tgp =£ = 785, ¢ = 1,44 rad
™ VR? + X? T T ’ '
a = 60" = 1,047 rad; sinla — ¢) = -0,383; E = C.w = 150 V.

Gia thiét dong dién phan ung tit khi ¢ = 6,

I.8in(0; + a — ¢) —i = {Imsin{a - ) - E ] e~ Or/tgy
m R R

21,44sin(8, — 0,393) ~ 75 = -83,21.¢ 97785

bay 14 mét phuong trinh siéu viét, khong gidi bing phuong phdp dai
s6 dugc. Co thé giai bing "phuong phdp md mam".

8, = 2,7 rad = 155° (tinh tit gdc 6,).
Cédc dudng cong iy, U, dude trinh bay trén hinh 25a.
iy la dong dién gian doan.
. Tri trung binh ctia dién Ap phan ing:

1.« 9
U, =—-[ f Ed6 + f V2Usin(@ + a]dﬂ]
L By (n-a) o
150 3394 1,047
=—— (1,047 — 0,605) + 080
n ] 2,741,047
U, = 163,95.

. Tri trung binh cda dong didn phan dng:
- - 1560
Uy - E _ 163,95 - 1 -7 A
R 2
. Tri trung binh cia mémen dong co:
M=Cl="7Nm

Id=
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LY

Hinh 2E

b. Tinh géc md a khi moémen tang 50%, tdc do giit nguyén w = 150

rad/s.
Lienay [, = 1,6 .7 =106 Ava E = 150 V.
Uy =E+ RI, =150 + 2 . 10,5 = 171 V,
U, > E, dong tai i, sé lién tuc.

Dién 4p ra cua so dd chinh luu tiristor ciu mot pha:

2v2.U,
gy =— rcosa = 171 V
b
171.x
cosa =—— = (,7914
2v2.240

a = 0,658 rad = 37"7.
Biéu thdc ctia dong dign phan ing:
iy = 21,44sin(¢ — 0,786) + (90,17 + i{o)).e” 61785 _ 75,
trong dd (o) 14 so kién cia iy trang niua chu ky dang xét.
Dsi véi nia chu ky dau tién, ij{o) = 0. Khi § = x: ij{r) = 0,58 & la
sd kién d6i véi nta chu ky thd hai. Sau 7 chu ky iy (o ding lai & tri 1,76
= I.
o trang thdi xic lap, i, cd dang:
i, = 21,44sin(@ - 0,786) + 91,93 4785 . 75
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Dudng cong u; va i, dugc trinh bay trén hinh 25, iy la dong dién lién
tuc.

BAI SO 27

Bo bién déi 14 mot cau tiristor moét pha duoe néi vai phin ing cia déng
co dién mot chiéu kich tir déc lap. Ngudn dieén xoay chizu c¢d dien ap U, =
240 V, tan s6 f = 50 Hz, xem hinh 26a. Cdc thong s6 clia mach phan ung
cua déong co la:

L = 0,05 H;, R = 2 Q; hang s tift théng C = 1 N.m/A.

(C = Virad/s); tée d6 dong co w = 150 rad/s.

. B& bién dai lam viée d ch& do nphich luu ham tai sinh.

a, V& dang sdng dién 4p tai u, va dong dién tai i, khi a = 150° Tinh
momen dong co M = ?

b. Xac dinh gde « khi i, 12 dong lién tuc va moémen dong co 1a M =
11 N.m. Vé dang sdng u, va i,
Bai pidi
Ché dé nghich luu phu thuéc con goi 1a ché& d6 nghich luu ham tdi sinh.
a. Vé u, va i,

O ché& d6 nghich lvu ham tai sinh, ngudi ta phai dao tinh cuc cua E.
Khi # = a = # (xem hinh 26b) ngudi ta mdi T, T,.

Lay 6, lam géc toa d¢, cd thé viét phuong trinh mach dign nhu sau:
did = .
L-é——v + Riy — E = V2U,sin(® + «).
t

Nghiém cda phuong trinh cd dang:

iy = Im[sin(ﬂ + a — ¢) - sinfa —~ p)e &ctgtp:]

E .
__I___ﬁ 1 - e-ﬁctgqﬂ) + id((}}e“ b‘,clgw’

(Xem cach gidi phudng trinh trén trong bai s6 24)

d I _Y2Us 21,44 A
tron a: S ) ;
rong m i X
R
ctgy =x = 0,1274; ¢ = 1,44 rad.
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E=Cw=1.150 = 150 V; a = 2,618 rad
Trong nita chu ky dau tién ctaa dién dp ngudn ijlo} = 0.
ig = 21,44 sin(® + 1,178) ~ 0,92383'0'12749] + 75(1 — o 0:12746)
iy = 0 khi 6 = 6, = 2,061 rad = 118908 < 180°
2vZU,

nén iy 14 dong gidn doan, vi vy khong thé dung bi€u thie Uy = %

duace.

. COBa

Phai xdc dinh tri trung binh cta didn ap tai theo dudng cong uy trén
hinh 26b,

I
. =150

[

a 3

7

).
BN
|

&) c)

Hinh 28

58



Tri trung binh cta dign ap tai (dién 4p phan dng):
1 [f4 B

Uy =— [ — f Edg + f \/2U25m(6 + a)de]
i HZ Tin
1 2618 2.00
=— [ - | 150d8 + j 339,4sin(d + 2618)d8] = - 1415 V
i 15364

Tri trung binh cua dang dién tai:

U, + E —141,5 + 150
Iy = R = 7 = 4,256 A

Momen dong ca: M = Cly = 425 N.m.

Cac dudng cong i, va uy duge trinh bay trén hinh 26b. Dong dién iy la
dong gidn doan.

b. Xac dinh géc a ki M = 11 N.m.

Trong ché& do dong tai lién tue, 6, = m (tinh tit géc toa do &.. Tri trung
binh cua dién 4p tai:

1 “ 2V2U,
Uy =— [— J Eds + f vZU,sin6 + cx;dﬁ] = . cosa
s Hz (H ‘) 0 b
M
Khi M = 11 Nm, I, = =11 A
C
Bay gity ¢ phuong trinh:
Uj=-E+RI,=-150 +2.11 = - 128 V
2V2 240
—————— , o5 = — 128 V
JT

Do dd a = 2,2 rad = 126932,
Tri ctia dong di¢n tai khi 1An dBu tién kich mdé T,.T,:

E
iy = Im[sin(ﬂz +a —9 — sinla - p).e"’z"sr] o - e~ O2ftev)

I

21,44[sin(.n: + 2,2 - 1,44) — sin(2,2 — 1,44)e 7 35] +

+—150 (1 — e /785
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iy(6,) = 0,084 A,
Cac dudng cong i, v& uy dugc trinh bay trén hinh 26c.

BAI SO 28
Ngudi ta cung cdp dién 4p phan dng cho déng co dién mot chidu cOng
suit nho, kich tir dde 1ap, tit ngudn dién xoay chitu 240 V, 50 Hz, qua thiét
bi chinh luu tiristor cAu mét pha khong d6i xdng, xem hinh 27.

Cac thong s6 cta phan vdng déng co:
L =2006HR-=56%
Hing s6 tlir thong C = 0,9 N.m/A (V/rad/s).

Mach diéu khi€n hé truydn dong l4 mach vong kin nhdm duy tri tdc
do khoéng d6i N = 1000 vg/ph khi mémen tai bién dong tiz 0 d&n 4 N.m.

Hay xdc dinh gdc mé « dé€ thoa man diéu kién t6c do khong ddi.

<
[N

o
o

o
L
o
= o=
o+
] m r=
L~

g
Hinh 27
Bai gidi
‘Khi téc dd dong ca duge duy tri & 1000 vg/ph, sic phan dien dong:
B = Co =00 9405 v = const

Tit edc bidu thuc: 60

M=Cl, val, = Iic—i_—E

* d d R
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c6 nhan xét, mudn tang M thi phai tang Uy tdc 1a phai giam «.
Van dung cac cong thde da chdng minh trong bai tap s6 24:
0, =71 - «a

] E E
ig@y) = I sin(r — )} + [_FT - I sin{e — go)] e Yolter "R

iyt6;) + E/R

O, = tgpln| —=

3 E¥ [ ER ]
1 —

Uy = — [E(cc - 8y + Y2U,( + cosa)J
JT

, v2U,
trong dg: Im = W = 17,158 A, E = 94,25 V, L = 1,2626 rad

wl, 100x.0,06

R 6
Ghi chu: Gde 8, tinh tit gbc 6, = a. Gée ¢; tinh tit gde 6,

U, =240 Vi f =S0Hg L =005 H R = B E = 9425 Vig = 12626, tgp = o
Deg. 140 130 120 "o 100 0
“ Rad 24434 22683 20944 192 17453 157
By =2 — 0,698 08726 1047 12217 13862 157
a
sinfe — ) 09249 08448 0,739 06M 04642 03033
exp(— Hytx) 08 0,7575 0.7165 DE778 06412 06067
iq(fa) A 0516 156 281 418 54 7.02
#g, rad o1 0,298 0,5177 07424 00,9286 1161
Ud' v 95,58 97,7 1013 10635 13,74 120,27
ly A 022 05765 1175 202 3.25 433
M, Nm 0,198 0,589 105 182 292 39

D& md dugc tiristor, 6, < @ < 7 - 6; 6, = aresin(E/V2U,) la gdc tuong
ung voi giao di€m cia dudng cong u, va dudng théng E; 6, = 16°12.
1612 < a < 163"87
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Dudi day sé tinh quan hé « = (M), bdt dau tit & = 140"
Khi @ = 140" = 24434 rad.
f, = 0,698 rad; « — ¢ = 1,18 rad; e 2% = 0,8;
sin(r — ) = 0,9528; i,6,) = 0,516 A; 9, = 0,1

U, = 9558 V; I, = 5 =022 A M = 0,198 N.m.
Cho « gidm dan, bang cach tuong ty nhu vay, cd thé lap dugc bang sé
o
150
CX:{(M)
-
100 1
50 +
M
0 L 1 L L fo
b Z J 4 N

Hinh 28

liéu nhu trén. Duding cong bi€u dién quan hé a = (M) duge trinh bay trén
hinh 28.

BAI SO 29

Cho so db chinh luu tiristor cdu m6t pha khong déi xing, cd si dung
diot D ddu song song nguge voi mach tai, xem hinh 29. Ngudn dién xoay
chigu: U = 120 V, L. = 3 mH, { = 50 Hz.

Dong dién tai [, = 10 A = const.

Bo qua dién dp roi trén cdc tiristor va diét, hdy vé& dang clda dién 4p
tal va cta cdc dong dién, khi géc md « = 80"

Bai gidi
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inh
Au

(bat d

I, dutng dam nét trén hi

Gia thigt T, va D, dang din dong, i,

.

ong

bang kh

-1
on

t dau din dong dién khi dién 4p ngu

tit diem O,). Ly O, lam géc toa ds, cd thé viét phuong tr

ba

r

vé, Diot D

inh:

bl

di,
de

C

= X

di,
de

= L.

v2Using

(1 — cos9)

v2U

]
f sin8de

s}

v2U

XC

X{‘

(1)

i, = 180(1 — cosf),

7507

360°
J80°

| S —

Hinh 29

Ma
an.

I, - i, gidam d

, dong i, =

an
10 A thi i,

i, tang da

Déng i,

0, i,. = 10 A, két thic qua trinh chuyén

Khi i, = I,
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dong dién tai ti T  sang D, Qud trinh nay xay ra trong gde 1.
T (1) ta cd: 10 = 180 (1 — cos §,)
p, = 1992
T, va D, khda lai, dong di¢n tai khép kin mach qua di6t D .

Khi cdp xung didu khién md T,, do D_dang din dong, ta ¢ phuong
trinh:

_ di,
V2Using = X,
de
Né&u chuyén géc toa dé sang diém O,, phudng trinh trén trd thanh:
- _ di.
VZUsin(@ + 90°) = vZUcost = X, d;‘*
_ vau # V2U
i. = Jeosfde = . siné, (2)
I (1l XC

Dong i, = i_ tang dan, dong i, = [; — i, gidm dan,
Khi i, = I, = 10 A, thi i, = 0, i}, = I, két thuc qua trinh chuyén
dong dién tai tir D_sang T, Qud trinh nay xay ra trong gde f,.
Tir (2) ta co:
10 180 sinf,
B, = 318
Dong dién nguon la i = iy

I

— s

T2

Cac dudng cong bidu dién dién ap tai va cac dong dién duge trinh bay
trén hinh 29. Dé nhéan bist dugc ré rang, goe §, duge vé lon hon gid tri
cia ng.

BAlI SO 30

Cho sd dd chinh luu tiristor ciu mot pha déi xing va so db chinh luu
tiristor cAu mot pha khéng ddi xing (gom hai tiristor va hai diat). Gia thigt
dong dién tai dugc nin thang, i, = I, bd qua hién tugng trung dan va dién
ap roi trén dién trd va cac phan ti.

a. Vé dang cua dién 4p tai uy va cla dong dién ngudn xoay chigu i

b. Bidu dién hé s6 cong sudt dau vao theo tri trung binh cua dién ap
tai ctia ca hai so do.
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Bai gidi

a. Dién dp tai u; v ddong dién ngudn xoay chidu i, cd dang trinh bay

trén hinh 30.
b, Theo dinh nghia:
UdId

cosp =——— |

Ul

(1)

trong dé U, T la trj hiéu dung cia dién ap va dong dién ngudn xoay chiéu.

. Dér véi so do chu mot pha déi xing (gdm 4 tiristor):

2V2U
Theo (IV.17): Uy = - oS (2)
n
Van dung khdi niém don vi tudng d6i:
Y U (3)
— = - = cose,
2v2Um
I =1, 4
‘ 2v2
Thé (2) va (4) vao (1) duge cosp = .cosex = (,9cosca, (5
i g
Lap bang tinh sau:
Uor 0 02 04 06 08 1
cos¢ 0 o8 036 0,54 Q72 Q8
. Dot voi so do cdu midt pha khong doi xung:
v2U 2v2U 1 + cosa
Theo (IV.23): U, = — (1 + cosa) = R (2}
k4 n 2
U 1 + cosa
——‘-‘-‘*'—‘-_d = dr = ——( ¥ (3‘)
2v2Uin 2
T - a
I =14 v ——, (4"
n
Théa (2"} va (47) vao (1), ta duge:
v2z.(1 + cosa) .
(5°)

cosp = '
avr — «a

Lap bang tinh sau:
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U, ) 0.2 04 06 08 1

COSe -1 -06 -02 02 0.6 1

0.3314 0,5454 0713 0857 08

O

COSy

Cac dudng cong bifu dién cosp = f(U,) duge trinh bay trén hinh 30.

4 {{
R Elica
=,
\

o
L%
&
U ro
b4
P L A
e z
cos ¥
ot .
Cda mél pha
08 | N Fhdng & wizg
as |
as | € di mof pha
dor xuetg
0z
U
0 - I L ] 1 -_arr

g2 04 GF 48 i

Hinh 30
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BAl SO 31

Cho so do chinh luu hén hop, gdm chu chinh luu tiristor mot pha néi
ti€p v4i cau chinh luu diot mét pha. Chu tiristor duge nuéi bai dién 4p thua
cdp pha c cia may bién 4p ba pha, con cau diat duge nudi béi dién 4p thai
cdp pha k. Chu ¥ cuc tinh, xem hinh 31.

u
i

llh

Y.

Y,

= \/Q,Uzsine

= V2.U,sin(6 — 2x/3)

= V2.U,sin(6 — 4n/3)

=100V, f=50Hz; R = 135 Q;, a = 2/3; L. = o,

a. Vé dudng cong bi€u dién u,,.

b. Tinh tri trung binh U, I

c. Tinh tri hiéu dung ciia dong so edp mdy bién 4p, bist ring ti s& bién
ap m = N,/N = 1.

ia

Minh 3i
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Bai gidi
Do L = « nén dong chinh luu duge ndn thang, iy = I, Cau didt chi
ed thé lam viéc khi chu tiristor lam viéce.
Trong didu kién cta bai todn cho L = = v @ = x/3, edc bd bdn phin
ti sau day dong thii cho dong chay qua trong 180"
b,D, T, T,vaD,D,T,Ts
Dién ap trén iai 1a uy do hai cau chinh luu cung cdp:
Uy = Uy, + Wier
a. Duang cong biéu dién u, trinh bay trén hinh 32.
b. Tri higéu dung U, va I,

1T 22U,
Udh = — f V‘{ZUZ sinfdff = —-=
7 4] ki
1" +"rz_ \/"2_U2
Uy = — [ v2.U, sinf.df =
JT ‘“’ s
2v2U, V2U,  3v2.100
d = + = = 135 V.
- n b4
U, 135
Ij =— =—— =10 A,
R 13,6
c. Tinh tri hiéu dung cla cac dong so cip 1), 1,,, I,

Déng thd cdp i,,, i,  c6 dang "sin chit nhat’, bién do bang I, = 10 A,
duge trinh bay trén hinh 32.

M4ay bién ap cd ba tru, ky hiéu la tru a, b, c
Siic tit dong trén tru tht k theo (VIII.6):

1
Fp = Ny = Naiy Y > Fy

trong d6 k = a, b, c va i = a, b, ¢ déu la chi s6 chi tru clia mach tit. Vit
cong thuc trén sang dang trién khai:

1 , . ) .
F, =Ny, — Ny, = 73* [Nji, — Naiy, +Njij = Noipy, +Njijc — Naizl

1 - - - .
F, =Njij, = Naiy, =3 [Njiy, —Nap, + Nyipp — Naip, + Nyije — Npipl
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1
F. =Njij. — Njip. =3 [Ny, —Nodp, + Nyjij, — Nyip, + Nyij — Nyipl.

Trong trudng hgp dang xét:

N, =N, =N
i, + 1, + i;. = 0 (day quén so cdp dfu kicu Y)
i2:| = 0.
Két qua la:
I, = — 3 iy, + i)
- - + - 2 - 1 -
I = in = — (g + 1) = T T o
- . - - 2 - 1 -
e = e = 77 (p + i) = 3 T i

Cédc dudng bigu dién i, i, i;. duge trinh bay trén hinh 32.

L2 2
— [ (—Ip%de = — I, = 6,66 A
T o 3 3

i

I

a

Iy = Lie = ‘/:—1- f?-—l—‘l )2.d8 =£ = 3,33 A
T o 3 3
BAlI SO 32
Cho sg db chinh luu tiristor, ba pha, ki€u tia, cd tai thuin cam, xem
hinh 33a.
U2 = 220 V; f = 50 Hz; L. = 1 mH; a = =/2.
a. Viét bi€u thdc cta dong tai i,
b. V& cac dudng cong i, va ij.
¢. Tinh tri trung binh I, va 1.
Bai pidi
a. Biéu thiec caa i,

Khi T, mé cho dong chay qua, ta cd phuong trinh:
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V2.Ussind = ol — , véi 6 = wt, iy = ip
do
2 .
. sinf df + A

.eosf + A

wL
a + 76 = o, thi iy = iy, = 0, tinh duge:

Van dung sd kién: Khi 6 =
VU,

wh

V2.U,

ccasa’.

(cosa’ — cosd),

Vay Iy =

trong do o = a6+ o = 283
Xem A la goc tét cia dong i,. Khi # = A thi i, = 0, bdy gid ta co

dang thic:
cosd = cosa’

' 4)

Hinh 323
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Cd hai nghiem: A = &’ va l = 2x — a’.
Vi i >a’ nén lay nghiém 27 — o' = 27 — 27%/3 = 47/3.

b. Dudng cong bi€u dién i, va ij duge trinh bay trén hinh 33c, d. Thiét
bi lam viéc trén ranh gidi giita dong lién tuc va dong gidn doan.

c. Tri trung binh I, va I,

3 4 V2,
Iy = (cosa’ — cosA).dg,
25‘.! r:’ w
3v2.220 2n 1 V3 v3
Iy = [ (- —)+ — + — 1 =23244 A
2.314 . 0314 3 2 2 2
1 4 vau, I
It = — 7 (cosa’ — cosf).df = = 108,13 A.
23'[ " w 3
BAl sO 33

Cho so 46 chinh luu tiristor ba pha, kifu tia, xem hinh 34. Mach tai
gom dién trd R néi ti€p véi dién cam L.
Cho R = 4 Q, « = 80", Hiy tinh xem L phai bing bao nhiéu d& thiét

Yy %
e %
]
tye 7s
' y
™
4y |
|
|

|
R L by — %
m g
o
|
A !
Hinh 34
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bi chinh luu lam viéc trén ranh gidi giita dong lién tuc va dong gidn doan.
Bai gidgi
Khi tiristo T, md cho dong chay qua, ta cd phuong trinh:
did . 5
L— + Riy = v2.U,sinwt.
dt
Dong iy gom hai thanh phén: thanh phan x4c lap va thanh phan qué
da:
) V2, R
ig = 7 sinf@ — ) + A exp ( ~ I ), (1)

w

wh
trong dé # = wt; Z = YR? + (wl)?; tgy =

Thiét bi lam viéc trén ranh gigi gitta dong lién tuc va déng gian doan,
tic 14 khi # = o' = 7/6 + «, T| bat dau dén, dbng i, = iy, = 0.
Khi 6 = 1 =« + 2%/3, T, bi khda lai, iy; = iy = 0.
Trong trudng hop dang xét:
@' = 309 + 80" = 110V
A = 110" + 120" = 230",
Thay 8 & (1} bang o’ va biang A, nhan dudgc hai dang thic sau:

v2.u, '
= sin{e’ — ) + A exp( — < Yy =0, (2}
Z tgy
V2.0, A
——= sind — ) + Aexp(— — ) = 0. 3)
A tgyp
Ti (2} va (3} rat ra:
(1" V’iUZ . . s
Aexpl — — ) = [sin(i — ¢) — sin{a’ — )]
tgr,(! —23’[!3
Z(1 ~ exp( )
tgy

Thay két qua trén vao v& trai cta (2) sé nhan duge phuong trinh siéu
viét sau day:
2n/3 sin(230Y — ¢)

expl — )= (4)
LA sin(110° — ¢)
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Tt (4) xdc dinh (bang cach tinh ghn dung) dude p = 66942,
wL 4.tg(66"42)

Vitgp = 2,201 =— nén L

= 29,18 mH.
R 314

BAI SO 34

Cho so db chinh luu tirister ba pha, hinh tia. Ngudn dién xoay chiéu;
tri hiéu dung dién ap pha la U = 1560 V, tan s0 la f = 50 Hz, dién cam
va dién trd méi pha 1an lugt la L. = 1,2 mH vA R = 0,07 Q.

Gia thiét dién ap rdi trén méi tiristor la AU, = 1,5 V va tri trung binh
cia dong dién tai la I, = 30 A.

Hay tinh tri trung binh cva dién dp tai khi cic gde mé o la 09, 30°,
60",

Bai gidi

Dién ap roi trén tiristor la 1,5 V.

Dién 4p rdi trén dién trd ngudn xecay chiéu la 0,07 . 30 = 2,1 V.

Dién ap roi do dign cAm ngudn xoay chidu gay nén, theo (IV.31) la:

3XJ, 3.2r.50.12107%30

AU, = = =54V
¢ 2 2n
Bi€u thie cua dién Ap tai:
3v6.150
Uy =——cosx — (1,6 + 2,1 + 5,4)
P

U'l_| = 175,483.cose — 9

U, = fla) dugc ghi trong bang sau:
r® 0 30 &0

Uy V %6.43 14293 1 78,71

BAlI SO 35

Cho so dd chinh ldu digdu khién 3 pha, hinh tia, tdi L + R + E, xem
hinh 35.

Thay vi mot tiristor, & diy ngudi ta dung mot diét ndi ti€p voi mot
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transistor. Cac xung diéu khién B,. B,, B3 dat vae badd cda transistor tuong
Gng, c6 do rong f, = /3.

Nguon dién xoay chigu ba pha déi xing: U, = 220 V, f = 50 Hz.
Mach tai: E = 145 V, L = 100 mH, R = 0,2 Q.

o

. V& dudng cong biéu dién u,, i, i|,, i}

Tinh trj trung binh cia dién 4p tai U,

=

2]

Tinh tri trung binh cua déng dién tai 1.
. Tinh 6. khi U, = U

XN

=

o

d. Tinh d6 nhip nhé cta dong dién tai Al

Uz Jl %a Yk e
! I
f !
t |
0 ' ! @ .
! t ¢
f |
|
AN
' {
| |
L
B,T r—] e
i 4
ﬂzT L'——“*e | ) m
&
%1 [ Jen.
&
Hinh 3%
Bai pidi
a. Cac dudng cong u, i, iy, iy, duge vé trén hinh 36.
b. Tri trung binh cta dién ap tal va cda dong tai:
3 T 3v2.220
 =— f v2U,sinfidff = ——— (cosm/3 — cos2n/3) = 148,66V
Y2n G-eon 27
U, - E 14855 — 145
I, = = = 17,76 A
R 0,2
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o

|
I
\ |
\ \\ /' \\
‘)/ \), N
AY
’ \ 5\
o \ ! \ ¢
27

Z

R N N

0 &
'{Dr
i,
&
g — + } =
Hinh 38
c. Khi #, = 6 thl dién 4p chinh luu l6n nh4t, bing dién ap dau ra
cia so do chinh luu diét ba pha hinh tia:
3V6U,
Ud = 9 ? Vay Gx.mux = 2x7/3

d. Xdc dinh d6 nhip nhd cia dong dién tai.

Dién dp tai v, 12 mot chudi xung dién 4p chém sin. M&i xung nay cd
thé dugc thay th& bang moét xung chit nhat ¢é cung dién tich, ky hiéu la
U, xem hinh 37,

1 2 3v2u,
U, = — [ v2ZU,cos6d8 = = 2871V
By —b6y2 ki1
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Bay gid cac dién bién chia dién 4p tai va déng dién tai giéng nhu trong
so ddo bam dién ap véi tadi L + R + E.
O ché do xdc 1ap, dong dién tai dao dong giita hai bien tri I, va I,

I, - I
D6 nhip nhé ctia dong dién tai: A, =——L 2

Then cong thic (V.14"):
(1 = £)eTU,
Aly = ——,
2L
trong dé T la chu ky bam, ¢ la ti s6 chu ky, U, 1a dién 4p ngudn dién mét
chiéu.

Trong truong hgp dang xét, ta cd:

1 = 0,
T=—1[n — ( )} = 6,66 ms,
w 2

7]

£ =—m = 0,5
wT

(0,5)0,5 . 6,66.102297,1

4 = = 247 A
2 .01

Cd nhimng tai lidgu dinh nghia d6 nhdp nhé cia dong dign tai 1a 2A], =
2.247 = 495 A

Y 4 )
A R
f// \\\
/! \\
/ \
' b r
o
i.c{j |
201,
7 R S
== P e
I e e e 1
2
1 .
i ET o { .
4]
e T e}
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BAlI SO 36
Tim bi€u thie tdng quat cla tri trung binh dién ap dau ra cta so db
chinh luu tiristor c6 chi s6 dap mach bac p.
Bai gidi
Chung ta gia thiét ddng dién tai 1a déng lién tuc.
Trén hinh 38 trinh bay dang dién 4p tai u, cia moét 5 so dd chinh luu
tiristor thuéng gap.
D6i vai chinh luu digu khi€n mét pha, hai nta chu ky (so do dung
may bién ap cd di€m gita, sg dd cadu mdt pha): hinhk 38a.
Dsi vdi chinh luvu digu khién ba pha, hinh tia: hinh 38b.
- Déi voi chinh lwu digu khi€n cau ba pha: hinh 38c, d.

¢

Hinh 38
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Dién dap tai u; khéng phai la dudng thang, ma gdbm nhidu xung dién ap
ké tiép nhau. Dién ap tai u, chia p xung dién ap trong mot chu ky cua
dién dp nguén. Cdc xung dién 4p nay déu cd dang giéng nhau.

Tri trung binh eda dién ap tai, theo dinh nghia, duge xac dinh theo
cong thue:

1 2
U =:— f uddﬁ N

Al
Jr 1
S6 hang thi hai cta bi€u thidc trén la dién tich ma dudng cong u, eling
véi truc hoanh tao a. Khi chuyén géc toa do sang diém O’ thi u,= v2Ucosd.

bsi vai hinh 38a, b, ta cd thé vist:

P t +:T§ _
Uy, =— . f_ 7 V2Ucos6ds
2n ==
I"I
W2 T T
d -—-I [Sin(u +— ) - sinle ——— )}
P p
pv’i.U o=
g = . Sin—.coser
x p

trong do U 1a tri hiéu dung cta dién ap pha.

Ddi vdi so da chinh luu ciu ba pha, dién tich do u, cing voi truc hoanh
tao ra Idn gip 2 lan dién tich tudang dng trong sd dé ba pha hinh tia, xem
hinh 38c, do da:

pv2U0 =« y
u, = 2. sin—.cosa, véi p = 3.
T p
Hoac theo so d6 hinh 38d, ta cd thé viét:

pooerr pv6U )

U, = — [ ¥6Ucoshdf = cosa, v8i p = 6.
ZJI =i 2

BAI SO 37

Cho so d6 chinh luu cau ba pha khéng d&i xing, gdm ba tiristor va ba
dist. Mach tai gdm dién cAdm L néi tiép voi dién trd R, xem hinh 39a.

Uzz 110 V; £ = 50 Hz; R = 1,289 Q; L = o=,
Céng sudt phia dong dién mot chidu la P, = 12,85 kW.
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a. Tinh gée md «a,

b. Vé cac duiing cong bifu dién: u, ir, inyg 1,0

e. Tinh tri trung binh cta dong dién chay trong tiristor la L va trong

diot Ia 1.
d. Tinh tri hiéu dung cda dong dién i,
Bai gidi

a. Dau bai da che: Py = I3.R = U3/R =
= V12850 . 1,289 = 128,7 V.

Van dung cong thie (IV.36):

12850 W, do d6 U, = VP, R

e

&
{rs i i > L
7, T 7
Y2a !a ! 4 | 3
| | L
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L a’
ll—'mn'\— | -
u R
ze D4 %DS D" &
E O " Bam
D4 | ; 27
0 - A
T e
o [ 1 g
) 4 iy 27
0) '!Lu’
0 ) ¢
27
L1
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b)

Hinh 38
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3veU, .
uy =——— (1 + cosa)

2
27.U, 2 .314 . 1287

COSx =—m—— — = — = ()
3V6.U, 3v6.110

a = 90,
b. Do L = « nén dong chinh luu iy duge nan thang, i, = I, Méi diet,
méi tiristor dan dong trong 1/3 chu ky, tdc la 27/8.
in = iTI - il')4
Cdc dudng cong bi€u dién dong dién duge trinh bay trén hinh 39b.
¢. Tri trung binh L, va Ih:

I, = Uy/R = 128,7/1,289 = 99,84 A.
Raaft

Ir = Ip =5—J 1,40 = I3 = 3328 A,

d. Tri higu dung cta dong thi cdp may bién ap I

1 T2 _
2 =— . 1346 1, = V2 = 706 A
I o

Co the ki€m tra lai tri 26 cta U, Dién ap chinh luu u, gom ba manh
trong mét chu ky (dién tich gach soc trén hinh 35b):

3 Tain g Ta/o _
ug = — [ {uy, — uy)d8 = — | V6U,sin(®@ — #/6)dd =
21 430 7 27 4nfa
3V6.U,
=< = 128,7V.
JL
BAl SO 38

Cho so do trén hinh 40, thi&t bi bién d8i lam viéc & ch& d6 nghich luu
phu thuéc. Mach tai la phiin ding cia mét ddng co dién mot chidu, gia thiét
R=0val = o,

Cho U, = 2396 V, f = 50 Hz; « = 145 X. = 0,3 Q/pha; R, =
0,05 Q/pha. Dién dp roi trén méi tiristor 1a AU = 1,5 V; gia thiét dong
dién tai duge van thdng i, = I, = 60 A

Tinh E va gdc trung dan u.
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Bai gidi
. Khi cac phan tl trong s¢ d& duge xem la cac phin ti i tudng (R, =
, L. = 0, AU, = 0) thi tri trung binh cta dién 4p trén tai la

3v6U

g = cosa
L

0

. Trong trudng hgp dang xét, tri trung binh c¢a dién dp trén tai la

Uy = Uy — AU, — 2R, - 24Uy

3v6.239,6 _ 3.03 .60
s=—"  cosl45® - —————— — 2 .005 .60- 2. 15
JT it

= — 459,09 - 17,188 — 6 — 3 = —48528 V
. Khi bo bign d&i lam viée & ch& d6 nghich luu, ta c6
E + Uy
Iy = ——
R
Vi dign trd mach tdi 1A R = O nén E = — U, = 48528 V.
. Xac dinh gde trung dan u.
Xudt phat tit phuong trinh chuyén mach (IV.33)

2X
cosa — cos{y + «a) = \/FG.CII;Z

X o® N |

by R L L
- £

+

F L E T

Minh 40
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2 .0,3 .60

cos( + a) = cosl4d” - ——— = 0,88
(e ° V6.239.6
H + a = 15197
u = 8u7
BAI SO 39

. Cho sd do chinh luu tiristor ciu ba pha, hinh 4la. Tri hiéu dung cilia
dién ap pha thu cdp may bi&n 4p 1a U, = 100 V. Gia thiét dién 4p roi trén

Biérr a;,b [a7; d’zfaf?y it fﬂ};
56 voi didi frung link

141,42V

c)

Hinh a1
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mdi tiristor 1a AU, = 1,5 V.
a. Tinh tri trung binh cta dién 4p tai khi géec mé a = 75
b. V& dang dién ap trén tiristor T, khi ¢ = 75°.
Bai gidi
a. Tri trung binh cua dién ap tdi:
3v6 U,

T

U, . cosTE® — (2 . 1,5)

U, = 57,54 V

b. Ve Uy,

Khi T5 va T, hoac T, din dong, ta cd phuong trinh:
Uyy = Upp = U T 0
up, = u, = v6U,sin(® — 7/6)

Khi T, vd T, hoac T, din dong, ta ¢d phuong trinh:
Mg = Wpp = Uy, = 0

up = u,,, = V6U,sin(@ + x/6)
Dién dp gita andt- catot cla tiristor T, cd dang trinh bay trén hinh 4lc.

BAI SO 40
Cho s0 do chinh Iuu tiristor cAu ba pha khéng d6i xdng, xem hinh 42a.
Tri hisu dung cta dién dp thd cdp may bién 4p la U, = 100 V. Bé qua
dién d4p rgi trén cac tiristor va diat.
a. Vé dang dién ap tai u, khi géc md a = 0°, 30°, 60Y, 90°, 120" va
1507
b. V& dutyng cong biu dién tri trung binh cia dién ap tai theo gdc md
a, Uy = fla).
Bii gidi
a. Gia thidt dién 4p cdc pha thd cdp may bién 4p ba pha cd dang:
u,, = v2U,sind
u,, = v2U,sin(@ ~ 27/3)
V2U,sin(@ — 47/3).

Uze

84



ch ab o

bc  ba ca cb
RCEAAN - AFANF N P RPN AN g
) NoA Y 1

/ NS
/ VAR, IARVERY

A
/1

/’\\ , TN AT ’,'\\ /,-\ -~
X
;}\ R A N A ,.r/ kY
% Y ]
PR / / PR
o ¥ % A ) ‘\" 1
=150 'S ;
i /1’ ] Il
\‘ I.f \ vy ; \\ f
vy 5\1 W RAVER LY
o v dsy Y2 AL
a7 &3 o5
Hinh 42

85



Bdy gio dién ap day thd cdp mdy bién 4p sé la:
U, = \/gUzsin(G + n/6)
Uy = V6U,sin(@ — x/2)
uy., = V6U,sin(@ — 7x/6)

Tri tuc thai clia dién 4p tai u; luén luén bing khodng cédch thing ding
giita hai dudng bao, D& nhan biét duge dé dang, nén ldy truc hoanh lam
chudn khi v& u, Si& dung hé dién dp day.

Cac tiristor duge ky hiéu T, T,, T

Cac diét duge ky hiéu Dy, D,, D,.

Dé cdc hinh vé duge rd rang, cd st dung cac ky hisu quy ude:

Thay vi U, S dung ab
Thay vi T,D, ddn dong, sit dung 12.

Gde mdé o duge tinh tit giao diém cac nita hinh sin: O, O, O

Dudng cong bigu didn u, dng v6i céc géc md o khde nhau duge trinh
bay trén cac hinh 42b,

Dé nhan thay rang, xuidt phat tit @ = 0, néu ta dich chuyén céc truc
tung dé chay qua O, O, Og vé phia bén phai khi « tang dan, ta lan lugt
nhan duge cdc dudng cong u, tuong dng.

b. Tri trung binh cia dién ap tai duge tinh theo cong thdie (IV.36) va

%

200

108

g 1 1 L ! 1 -
36° s0° 90° 170 150° 180° o

Hinh 43
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duge trinh bay trén hinh 43.

3V6U,
g4 = (1 + cosa) = 116,95 (1 + cosa)
JT
«® o° 30 60 90 120 150 180
Uy v 2339 218,24 17543 16,95 5847 1567 4]

BA! SO 41

Cho sg dé chinh luu tiristor ciu ba pha va sg dd chinh luu tiristor cau
ba pha khong déi xing (gdm ba tiristor va ba dist), xem hinh 44.

Gia thiét dong dién tai duge nan thang, iy, = I, Bé qua hién tugng
trung dan va dién dp roi trén cdc phan td.

Tinh hé s6 cong sudt dau vao ctia méi so do khi dign 4p dau ra cta
ching bang mot nita dién ap dau ra cue dai.

Bai gidi

. D6i vdi so db chinh luu tiristor cau ba pha d8i xitng, (xem hinh 44a):

3v6U
4 = pand cosa
3véU
Udmax =
X

1
beg U, = E'Udm:ix thi cosa phai bing 0,5, géc mdé o = =/3.

Dong dién ngudn xoay chidu i, = iy, — ip,. Céc khodng duang va am
cia i, bang 21/3.
Tri hiéu dung cia dong dién ngubn;

2:'!;‘3
= /— J' I3 = v — . 1y = 0,8165],

T
[%Id 3VeU.L,V3
3UI  2z.3U.v21,

. D6i vi so d6 chinh luu tiristor cAu ba pha khéng déi xing, xem hink
44b:

= 0,477

Hé s8 cong sudt cosp =
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u 3VEU a \
= +
d o Ccosc

3veU

ki

dmix

1
be Uy = 5 Udmax thl cose phai bang khdng, gdc md a = n/2.

&y
i % 2;{; Ts 1y
aO—-gi-—ll
u -
¢ o ‘| =0
i g—
| P
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bra
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Dong dién ngudn xoay chidu i, = iy, — iy, Céc khoang duong va am
cia i, bang /2.

Tri hiéu dung ciia déng dién ngudn:

1 72 Iy
1=/ — [13ds =—2 = 0,7071
n ({ d \/2 d

Hé s6 cong suit:
Uy,  8V6UIL, v2

cosp = = = (,551.
3UI 27.3U1,

Cdc dudng bicu dién u, iy, ip, i
hinh 44.

. cia c& hai so dd duge trinh bay trén

BAI SO 42

Cho sao 48 chinh luu tiristor chu ba pha khong d&i xing (gdm ba tiristor
va ba didt, hinh 45a. Ngudn dién xoay chidu cd cdc thong s§ sau:

- Tri hiéu dung dién ap day & 220 V, f = 50 Hz.
.= 024 Q

Gia thist dong dién tai duge nén thing, [ = 40 A, va bd qua dién ap
roi trén cde dién trd va cdc phan ta.

- Dién khang méi pha: X

Hay xdc dinh tri trung binh cda dién 4p tai va vé dang cda dién ap
tai, cua dong dién nguon khi goc md a = 45 va I, = 40 A,

Bai gidi

Cé thé xem so dd chinh luu ba pha khéng ddi xdng tucng duong vdi
moét nhom chinh luu tiristor ba pha hinh tia, néi tiép vdi mét nhém chinh
Igu digt ba pha hinh tia, cling phéi hgp tac nén dien 4p tai

. Xée dinh gée tring dén

Van dung phuong trinh chuyén mach (IV.28)

. d0i v@i so do tiristor:

cosa -~ cos(ur + a) =ﬁj— )

trong dé: veu

220
a = 45" U :';/?37_ = 127V, X.=024 Q, I; =40 A; do dd u1 = 4°8
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0 vao phuong trinh chuy&n mach (IV.28)

. dbi véi so db diot: the ¢ =

ta duge:

2X I,

veU

1

up = 2002,

Do dg

s = Iy — i, duge

on i

dong dién ngu

va cla

I::i.iud

trinh bay trén hinh 45b.

én Ap

Dang cua di

A
Y
X

a)

D4 % 4

b

Hinh 4%
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101

. Xdc dinh tri trung binh cia dién dp tdi U’

Phan dién ap tdi do nhom chinh luu tiristor tao ra:

3v6U
Theo (IV.31") Uy, =

Phin dién ap tdi do nhdm di6t tao ra:

.cos4d

50

3VEU 3X 14
Py = -
2n
Tri trung binh cda dién ap tai:
Uy = Uy + Uy,

L

3X
2r

= 143,94

= 100,44 V.

AAMAAD

Lry L
al

1M - 8
f.r;_! m P
22X
aa 11 2
ng L_[ za
b)
Hinh 48
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BAI SO 43

Cho sd dd chinh luu tiristor chu ba pha, gita cic cue eia mach tai
ngusi ta ndi moét didt hoan nang hugng D, xem hinh 46a.

Gia thiét tri hi¢u dung cta dién ap pha thd edp 1a U, = 100 V, bd qua
dién ap roi trén tiristor va diot.

a. Vé va giai thich dang dién ap tai u, khi géc mé a = 90°,

b. Tinh tri trung binh ctia dién ap tai theo gdc «, U, = fla)

Bai gidi

a. Dang dién ap tai u,.

Tri tic thai cta dién ap tai uy luén luon bing khoang cach thing ding
giita hai duong bao:

Ug =Yg — Uy

bisct D7 néi song song nguoc vdi mach tai, sé din dong dién tai iy khi
Uy — uy = 0

Khi géc md o = 120° thi u, = 0.

Dang dién ap tai uy va dong dién thd cdp mdy bién 4p by, = ip| — ipy
duge trinh bay trén hinh 46b.

b. Tri trung binh cta dién ap tai U, = fla)

Rl
Uy =—— v2.100sin8d9 = 116,9(1 + cosa) — 67,5sina

A0 4
174 0 20 40 &0 80 100 120
Ud 2338 2037 53 16,9 70,7 301 o]

Pudng cong bigu dién U, = f(a) duge trinh bay trén hinh 46¢.

BAlI SO 44

Cho sg d& chinh luu tiristor cau ba pha. Ngubn dién xoay chidu cd dién
dp day U = 415 V, f = 50 Hz, L, = 0,9 mH.

Gid thiét dong dién tai duge ndn thing va bd qua dién 4p roi trén cdc
tiristor va dién trd ngubdn,
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a. Lap bang tinh tri trung binh cda dién dp tai theo gde md «, SRR

fla), khi dong dién tai I, = 60 A,

b. Lap bang tinh tri trung binh cia dién 4p tai theo dong dién tai i,

U’y = fI), khi géc mé a = 30,

c. V& dang dién ap tai U’,, dién ap tiristor Up va dién dp day u,, khi

a=30"val, = 60A
Bai gidi
a. Dutng cong U’ = fia).

bBién ap tai U'; = U, ~ AU,

3v6U, 415
trong d¢ Uy =——=  cosa, véi U, =——— = 239,6 V;
n v3
3X 1, 3 .27 .100 . 0910360
AU, = = = 16,2 V.
JT i
U', = 560,45.cosa —~ 16,2
«® 0 10 20 30 40 50 680 70 80 88,34
Uy v | 5442 | s257 | 5104 | 4891 | 4431 | 344 264 1755 811 o
b. Dudmg cong U’, = £(I,) khi @ = 30°
U’y = 485,36 — 0,271,
lge A 0 10 20 K| 40 50 60
Uy V 4853 4826 480 477,2 4745 4718 4891

¢. Dang cdc dién ap khi ¢ = 30° va I, = 60 A,

. Bién ap tdi u’d.

Truée hét phai xdc dinh goc trung dan u.

Theo (IV.34) va (IV.35) cd thé viét phuong trinh:
3v6U,

ks

[cosa — cos (4 + «)] = &U# = 16,2
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o= 6°08
Tri tdc thoi cta dién ap tai u', bing khodng cach thing ding giita hai
dudng bao trén va dudi truc hoanh. Dudng cong u’y duge trinh bay trén
hinh 47

Hinh 47
Dién dp tiristor
Khi T, dan dong: up;, = 0



Khi T, khong din dong: U, lién quan dén cic dién 4p sau, xem bang

a va hinh 48a:

ua+ub

l.la+'l.1c

Upo = Up, — Uy

2 2
D& vai up,, xem bang b va hinh 48b.

. Dién dp day u;

u,, = Uy - Uy xem hinh 48c.

» Ugp Uge

Chi y: Trén cdc hinh v& ¢ st dung ky hidu rdt gon, vi du:

- thay vi u , sit dung a.
- thay viu, = u, -
- thay vi (u, + u.)/2, sit dung (a + b)/2.

u,, su dung ab.

Bdrng a.
Don dan | Tring dan Bidu thiic up, =
i,
Ty Ty, + Tg = U, touy
-—ipy - 5 Ue
3
T, Tg Uge
T21 Ta u&b
Ty T, + T, “ u, + U
-I——H” 2 - ub
Y
Ta. T4 "'ab
Ta Ty + Ty ] Uy tuy
Y6 e, P
Te Ty Vae
Bdng b
Don dén Trang dén Bidu thic urg =
T T, + T u, +u
5 4 ] a <] - u,
2
T5r TE uDC
Ta T, + T, ug + ug
Uy —
2
Te Ty Ypg
T, Tg + Tg Uy + U,
- u
2 A
T1- Tz uhﬂ
Ty Tg Yse
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BAI SO 45
Cho so db trén hinh 49, thist bi bién déi lam viéc & ché dd nghich luu
phu thuéc. Mach tai 14 phan dng clia mot ddéng cog dién mét chibu.
ChoU, = 220 V; f = 50 Hz; E = 400 V; R = 18 L = o; a = 120°.
Tinh cong sudt hitu ich trad v ludi dién xoay chidu, vé cac duding cong

biéu dién dién dp u, va dong dién chdy trong tiristor iy, cho hai truang
hap:

a. Khi b6 qua dién cadm chuyén mach L_ = 0.

b. Khi L. = 2 mH.

Bai gidi

a. Trudng hop L. = 0, tic 1a khéng xét hién tugng trung dan.
Bi€u thic cua cdbng sut hitu fch: Py, = U,

Van dung céng thie:

3v6.U, 3v6.220
Uy =—— cosa = ——— cos(120") = —-257,3 V.
b3 n
E + U, 400 — 2573
Iy = = = 1427 A.
R 1
P, = -2573 . 142,7 = -36,7 kW.
O day, d4u "—" mang ¥ nghia trd ning lugng v& ngudn nudi.

Cac duiing cong bi€u dién uy = u, ~ u,, va ip duge trinh bay trén

w
L]

Hinh 49
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hinh 50a,

Cd thé tinh ki€m tra tri trung binh U, théng qua dudng cong ug, hinh

50a.

Trong mét chu kj, uy gdm 6 manh dudng cong ghép lai.
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Bi€u thic giai tich cta doan dudng cong bao dién tich gach soc la:
uy, — uy, = u, = v6.U,sin(@ + 30)

8 T?I,I’t‘}_
uy =—— [ V6,Usin(d + n/6)d9 = -257,6 V.

b. Trudbng hop L, = 2 mH, tdc 1a ¢6 xét hién tudng trung din. Van
dung cong thue:

I E + Uy

T TR

3V6U, 3X.1,
trong dd U, = Uy — AU, = o8 — —————
n 4

3X,
IR + ) = E + Uy = 400 — 257,3 = 142,7 V.

F1s
142,7
I = = 89,18 A
1 + 3.0,628/x
Uy =~ 2575 - (3. 0,002 . 314 . 89)/x = — 310,9 V.
Coéng sudt tac dung tra vé ludi dien xcay chidu:
Py = U,l;, = — 310,9.89,18 = — 27,67 kW

Xac dinh géc tring dén
Van dung phuang trinh chuyén mach:

2X.1
cosax — cos{u + a) = §C d
V6.1,
2 .0,002 . 314 . 89
cos{it + a) = cos(1207) — = — 0,707.

v6.220
o+ o = 135¢
H# o= 138° — 120° = 15°
Cdc dudng cong uy = u,, — uy, iy, duge trinh bay trén hinh 50b.

BAl SO 46

Cho so d6 truyén dong dao chidu quay, hinh 51a, gdm ding co dién mét
chigu M duge cung cdp dién mét chidu tit bo bign ddi dao dong.
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Tri hiéu dung dién 4p pha la U, = 220 V; f = 50 Hz, I, = 1000 A
L = oo a, = 30% a; = 150

¥

a. V& cac xung dong tuan hoan i, chay tit G, sang G, va cdc xung
dong tuan hoan i, chay tit G, sang G,.

b. Tinh tri cta méi cudén cdm L_ d€ sao cho tri trung binh cia dong
tuan hoan chi bang 2% cua L

Bai pidi

Khi cau G, lam viéc & ché€ d6 chinh luu thi ciu G, lam viéc & ché do
nghich litu phu thuge va nguge lai.

Déng tuan hoan i, chay tit nhom tiristor catét chung ciia G, viae nhdm
tiristo anét chung cva G,.

Dong tuan hoan i, chay tit nhdm tiristo catét chung cua G, vao nhom
tiristor anét chung cta G,.

Cac dong tuan hoan khéng chidy qua mach tai (phan dng dong co).

Vi dang thé nén khéng cd dong chay tir T, vao T, (va T’| vao T, tit
T, vao T’ (va T’y vao T}, tit Ts vao T', {va tit T'; vao T,

Dé viét dugc bi€u thic cta cac dong tulin hoan cin xem gian db din
ddng cla cde tiristo lién quan, trén hinh 51.

a. Biéu thic cia dong tudn hoan i,

Trén hinh 51b thdy rdng: trong khoang OO, cd hai tiristo Ts va T,
md, dong tuin hoan i.2» chdy tit pha ¢ qua T vao T, vé pha a.

Do dd ed thé viét phuong trinh vi phan sau:

ol o iz . mu o
Lew ='u, = V6.Usin(6 + 150)
de
Né&u dich chuyén gbc toa do sang diém O, ta co:
di. _ .
W ~S2 = VB.Usin® + 150° + 30% = — vB.U, sind.
ve.Uu; v6.U,
Do do i,; = J sinfdé + C = cosf + C
L I i c
Véan dung so kién: Khi 8 = —30° thi i, = 0, do dd:
v6.U, V3
T 2wL. 2
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Cuéi cung nhan duge bidu thite:

v6.U, V3
(cosf —~ —2— ),

;2 =
fo

Cang vdi cach lap ludn nhu trén sé nhan dugc k&t qua sau;

Trong mot chu ky cta dién 4p nguén xoay chiéu, cd ba xung dong i_,

va ba xung dong i_,,. Cdc xung dong i_|; va i,, dan xen nhau, hinh 51 b, c.
b. Tri s¢ cua dién cdm L.

Tri trung binh cta dong tuin hoan:

3 T VBU, V3 3v6.U, V3
I =— [ {cosf — — ).df =——= —)
21 e 2wl 2 4z.w.L, 6
Dé cho I, = 2%I; = 20 A, can phai cd:
3v6.220 van

L= ——— (1--—21)=19mH
47.314 . 20 6
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PHAN 1]

BAM DIEN AP
MOT CHIEU (CHOPPER)

BAI SO 47

Cho so do6 trén hinh 52, thiét bi bam dién 4p mot chidu duge ky hiéu
bang chit H. Mach tai gbm dign cidm [, néi ti€p véi dien trd R va s.d.d
E. Diét hoan nang lugng D, dugc ddu song song ngude vdi mach tai.

ChoU =70V, L=5mH; E=600V; R =0,1 Q, ti s chu kj ¢ =
0,866; tan s6 bam f = 200 Hz.

a. Tinh tri trung binh dong dién 4+ © -
tai I_ cia dong dist I,. Do nhdp nho U b
cla dong tai Al L

\3:

b. Do su ¢ nén dién 4ap ngudn Iy, + 0,
mot chidu trd thanh U’ = 675 V, phai S R S VAN
chinh cho a’ bang bao nhiéu dé vin R
giit dugc tri trung binh cua dién dp
dat trén mach tai la U_ nhu ei. - & -

Néu van gitt nguyén khoang thai
gian dong cua thiét bi H 14 T, nhu
ci thi tan s6 bam f’ phai bang bac nhigu?

Hinh 52

Bai gidi
a. Tinh cdc tri trung binh
Vian dung caec cong thde (V.13, 14, 19)
- tri trung binh cla dong tai:
: eU — B B 0,866 . 760 — 600

I = 495 A.
R 0,1
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- tri trung binh ctia déng diat:
I, = (1 — o)l = (1 — 0,866)495 = 66,33 A
- dé nhidp nhé cta dong tai
_&{l = UT 0,866.(1 — 0,866).750

. —_—— = _— = 43,5 A
N 2L 2 . 0,005 . 200
b. Tt s6 chu ky
. sJ 0,866 . 750
Vie'l) = ¢U =0, =750 Vnén e =—w = = (3,062
0K 675
Tan s6 bam
‘ 0,962.200
ViT, = +¢T =¢T = ¢/ nénf = —— = 222 Hz
0,866

BAI SO 48

Cho so d6 trén hinh 53a. Thiét bi bam dién ap mot chidu duge ky higu
bang chit H, mach tdi gdbm dién cAm L ndi tifp vdi dién trd R va sd.d E.
Diot hoan nang lugng D, ddu song song nguge vdi mach tai.

Cho U=5800V, L =10mH E =300V, R =01Q

Chu ky bam dién ap 1a T = 4 ms, ty sb chu ky £ = 0,63

a. Tinh cdc tri trung binh U_ va I.

b. Tinh cdc tri bién cua i, la I, vad I, bAng cong thdc gian luge.

c¢. Tinh I, va I, bang céng thic chinh xdc.

H U€1 u

+ ° ° ‘_f ‘
U ¢ o T.f —— e ——-
L

[ |

al o ——t +——+ p
Hinh B3
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Bai gidi
a. Tri trung binh U_va I,
Van dung cde coHng thie (V.1,13):
U, = ¢«U = 0,63.500 = 315 V.
I. = (U, — EYR = (315 — 300)/0,1 = 150 A
b. Tinh I va I, bdng céng thitc gidn luoc
Vin dung cac cong thic:
Al = (1 — £)eU.T/2L
= 0,63 . 0,37 . 500 . 0,004/{2.10.103) = 23,31 A.
| I. + AL = 150 + 23,31 = 173,31 A

I, = 1, — Al = 150 ~ 23,31 = 126,69 A.

[y

=
l

c. Tinh I, va I, bdng cong thic chinh xdc.

Do thi bi€u dién dién 4ap tadi u, va dong tai i, & ché& dé x4c lap dude
trinh bay trés hinh 53b.

T, la khoang thoi gian H & trang thdi dong, T, = £T; con T, la khodng
thai gian H & trang thai md, T, = (1 — €T),

» Khi H ddng, ta ¢d phuong trinh:

di,
L— + Ri,=U - E
dt

va nghiem la i, = = + AeVT

rong do 1 = L/R = 0,01/0,1 = 0,1.
Van dung so kién: khi t = O thii =1,; A =1, — (U - E)/R.
Vay khi H ddong, ta cd biéu thic cia dong dién tai:

. U-E U -E
o= — +[12—m

]e%;’r‘

i, = 2000 + (I, — 2000)e70". (1)
- Khi H mo, mach tai bi cat khdi ngudn nudi, dong i, chdy qua diot
Y, i, = ij,. Bdy gig ta cd phudng trinh:
dij,
dt
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va nghiém la
-E ]
ip . + B U=l
Van dung sd kién cta giai doan nay: khi t = T| = ¢T thi i = I,
B =1 + ER =1, + 3000
Vay khi H mo, ta c¢d bi€u thuic cua dong dién tai:
i, =i, = —3000 + (I, + 3000).ei0(l ~¢T) (2)

Qua hinh 53b thdy rang: khi t = ¢T thi i. = I}, va khi t = T thi i,
= I,, do d6 tit (1) va (2) rit ra

I, = 2000 + (I, — 2000)e0°T

I, = —3000 + (I, + 3000)e10! ~ )T
Ci4i hai phuong trinh trén, dugc:

I, = 173,37 A va I, = 126,77 A

Nhu vay, sit dung cong thic gidn luge d& tinh toan I, va I, cing nhan
duge két qua kha chinh xdc va d@ tén thdi gian.

BAI SO 49
Cho sog do thiét bt bam dién dp trén hinh 54.
Dién dp ngudn dién mdt chidu 14 U cd thé bign déng ty U, = 170 V
dén U = 220V,
Dong dién tai la T c6 thé bién dong tit 1, = 10 A dén [ = 50 A
Mach tai gom dién trd R va dién cAm L (xetn L = o).
off = 90 us.
Thot gian dong, md cia Tp la T, = T, = 10 ms.

Thei gian khda cia TP 1a t

Tri ewe dai cia dong dién cho phép cha 'I‘]1 la ITpmax = 80 A,
a. Tinh tri s cta cdc phan td chuyén mach: C, L.

b. Tinh tri trung binh eia cac dong dién i-I-p, iy ipe ipr

Bai gidi

a. Tiristor TD dugc khda bang phuong phdp “dién ap nguge”

Van dung cong thic (V.26) tinh dién dung cia tu dién C néu khong xét
hé 86 an toan:
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I.tk

C =——
4]
Dé dam bao khda chic chin Tp trong digu kién lam viéc ndng n& nhat,
taldy I = 1 . =50A valdyU =U_ = 170 V. Bdy gis:
50 . 50.10°
C = —" "7 = 14,7 uF.

170

Khi tiristor 'I‘P md, tdc la khi H dong mach, dong dién chay qua ng
gom hai thanh phan: dong dién tai va dong dién do tu dién C phdng theo
mach:

C—TP—LC-—DC—C

Vay ITpmm = I t Ibemax:
Do dd I, .« = Ll.pmax - I, = 80 - 50 = 30 A
b. Bigu thuc cla iy

7’ .
{4 lTp
+ ¢ _T_ ™ .
7
U l I
< ——g L
{
fa
AN
R
L
{Dc 2R 3 ;
o
4 * "
YJ
Hinh 54

Khi Tp md, C phdng dién qua Tp - L. - D_ néu bd qua dién trd trong
mach ta ed phuong trinh:

iy
L. d‘:‘ +u =0
hoac:
d? 1
Yy __w =0 (1)
dt? CL

1
Dat w?2 = oL va viét (1) dudi dang toan td Laplace:
He

pU.(p) — pufo) + wl.Up) = 0
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Up) = ulo). 3 P

P+ w]
u(t) = ulo)cosw t = —U_  .cosw.t
(uc(0) nguge déu voi u, vi d€ L, cd tri 16n can thiét, 18y u o) = U, )
du
lnc = Cdtc - C<w0.Umx.Sinwnt
. C - a
]‘I_)C = ¥ —E ,Umax.SInwnt = IDc_mm‘.Slnwot‘
C

Nhu d4 xét & trén, Inemax = 30 A, va C = 14,7 uF, vay tinh duge L.
Upix  ~. 220
L, = C(— Y = 14,7.10°( —)2 = 0,79 mH.
II}(.‘max . 30
1 1
© T VCL,  Y14,7.107.0,79.10°

I[)cnmx = 14,7.10%.9280 . 220 = 30 A.
b. Tri trung binh cta cdc ddng dién:

Chu ky bam dién 4p1a T = T, + T, = 20 ms.

w

= 9280 s™.

Chu ky dao dong cda dong i 12 T, = 2n/w, = 0,676 ms.
Cac dudng bigu dién cac dong dién duge trinh bay trén hinh 55.

1 T:l,n"Z . 30 ¢
Ihe == | Ipemax-Sinw t.dt = cosw,t | =
T T‘wu Tos
30.10%.2
= —— = 0323 A.

20 . 9280
1 0 50
Lpp - ST At + Iy, = - + 0,323 = 25,323 A,

(3}

I 1 fl‘"’f g o 8028010

. = oAb = = 4 )

L I 20.103

X Lo g o P00010° - 28010 s A
Dr _? o ax” - 20103 B ’ .

Ghi chii: DE don gidn trong tinh toan, § day ldy thoi gian dan dong
eaa T, bang 2t ., va I = T

ax’
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f
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t
Hinh 55
BAlI SO 50

So d8 bam dién ap cing d6 thi dién bién cha dong dién iTp, dién 4p u,
cho trén hinh 56.

Cho U, = 200 V; L, = 20 uH; L, = 10 pH; L, = 50 gH; C = 50 uF;
R.=005Q L =o0o;I[ =100A

a. Tinh thoi gian can thiét d€ dong ir, giam xudng dén tri zero.

b. Tinh thai gian danh cho tiristor Tp khéi phue tinh digu khién.

Bai pidi

a. Thoi gian can thiét dé dong iTp gidm dén tri zero,

Gia thist tiristor Tp dang din dang, i = I, (vi dién cAm mach tai la

L = « nén déng dién tai dugc nén thang, iy = Iy). Ldy th¥i di€m cdp xung
digu khi€n md tiristor T, lam géc thoi gian dé tinh todn (14y t, trén hinh
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e

Hinh BB

vé lam gdc thoi gian).
ty — ty = t, la thdi gian cén thiét dé i-rp gidm dén tri zero.
Van dung cdc cong thic (V.32) va (V.33):

i, = CwﬁUml‘Sinwnt
Khit = t, : iy = 0, ta co:
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C‘w;chz:l'sinwatzt = I
1 I
ty =—— . arcsin( Y,
wa waUcol
1
trong d¢: wd =
= T,
Theo (V.29): U, = U_,e "2
R. 2
trong do: a = ° = 103, w? = L _ 2
L, CL, 4
I
Theo (V.40): U, = U, +—2° |
' C.w,
1
trong do¢ wg = -
' C(L, + L)
Bay gid thay s6 liéu vao cac biéu thdc trén:
;1o 10" 0,66.10° 2582
Wy = ——  ——— = Ubb y Wy = 0
50 (20 + 10 “: rad/s
100.10"
Uy = 200 4—————— = 277,46 V.
50 . 25820
10°  10° 0,05 10°
w? = : - ( : ¥ = 0,4.10% w = 20.000 rad/s
50 50 4 50
U, = 27746 21010t 9565 v
,  10° 10° \
wl =———— = 2.10°, w, = 44721,36 rad/s
50 10
1 100.10°
t4 =

—————— .arc.sin
44721,36 50 . 44721,96 . 256,5
t, = 22,36.10%.arcsin(0,17435) = 3,91us
b. Thoi gian danh cho Tp kho! phuc lgi tinh diéu khién
Th#i gian tiristor Tp chiu dién 4p am, ky hiéu 1a t, cling la thdi gian
danh cho Tp kh6i phuc tinh di2u khién ctia nd, duge xac dinh theo bi&u
thie (V.37):
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C.U,,

ty =

14
trong dd U = Uy coswty = 2526 V
50.10™.252,6
Dodd t{ =—— = 126,3 us
100

BAlI SO 51

Mot xe du lich 4 ¢hd ngdi chay bang dign. Xe sit dung hé théng truyén
dong H — D (thi€t bi bam dién d4p va dong co dién mot chidu kich tir doc
lap). Ngudén dién nudi dong cd 1a mot bd dcequi 150 V.

Doi hdi xe phai chay duge dudng dée 10% vdi t6c dd 50 km/h.

Cho biét:

. Khéi lugng cia xe khi diay tai la m = 1500 kg.

. Hé s6 ma sat gita banh xe va mat duong C, = 0,015,

. Luc ma sat ndi F; = 20% téng cdc lue can.

. Hiéu suit ctia déng cag dién n = 85%.

. Luc ¢an khong khi ti 18 thuan v4i binh phuong cia téc d6; hé s6 ti
lé C, = 0,56 N.mZs?2.

. Nang lugng cia by acequi W, = 35 kWh.

. Xac dinh cong suat dong co dién P

TR

. Tinh tdc do t5i da cta xe khi chay trén dudng bang V_ .
. Tinh quang dudng xe chay dugc trén dudng bang L néu:

vl

Chay véi toc 40 t6i da V.,
Chay vodi tde 4o 80 km/h.

Bai pidi
Gian db luc tic dong nhu & hinh 57.
a. Xac dinh céng sudt dong co dién
. Luc do trong lgc cia xe:

F, = mgsina

. Luc ma sdt gilta cac banh xe vad mat dudng:

F, = C.m.g cosa

{
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. Luc can caa khéng khi:
F, = CV2

. Luc ma x4t noi:

Fo=02(F, +F + F.)

Téng hte can phai khac

=FU+F|.+FV+F.‘
Fo = 1,2m gcosaftge +

C,.V?

+C +
M.g.cosea

O téc do 50 km/h va tga
0,1:

F, = 2156 N. Hinh 57
Coéng suit dinh muce trén tryc déng ca:
3
P, = F.V = 2156.( ———— ) = 29,95 kW.
500
Cang suit dinh muice déng ca tidu thu:
P, 29,95
P., = = —— = 35,23 kW.
’ " 0,85

b. Khi xe chay trén duong bang: « = 0 F,=10
F, = Comg = 220,725 N
F, = C.Vi = 056V2

F,o= 02 (F + F) = 44,145 + 0,112V2
F =F + F, + F, = 265,45 + 0,672V?

L max
Tu quan hé P, = F .V, khi V = Vo ta cd:
265,45V, + 0,672V} = 29950
Hoge V3§ . + 395V __ = 4456845

A = 114,300 km/h.

may

c. Qudang duong xe chay duoc véi téc dé $6i da Vinax'
. Cong suat dong co tidu thu P., = 3523 kW,
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. Thai gian xe chay:
W, 35
t = =——- = 0,993 h.
P 35,23
Quang duong xe chay duge:

L=V__t= 113500 km.

max’

c.n

¢’. Qudang duong xe chay duge vdi téc dé 80 kmfgid,
. Cong sudt can thigt trén truc dong co:

80.000 80.000

P =F.V = [26&45 + 0,672 (

. Cdong suit dong ca tidu thuy:

P 13,273
P. =— =———— = 15,615 kW
7 0,85
. Thoi gian xe chay:
W, 35
t = = = 2,24 h.
P 15,615

. Quang duong xe chay duoc:
L =Vi=80.224 = 1753 km.
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PHAN [V

DIEU CHINH DIEN AP
XOAY CHIEU (GRADATEUR)

BAiI SO 52

Trén so do didu chinh dién dp xoay chidu médt pha, tdi R thuén trd,
hinh 58, thay vi hai tiristor ddu song song nguge, & day ngudi ta diang mot
triac.

Cho u = V2Usinwt, U = 220V, f = 50 Hz, R = 31 Q.
a. Vé dutng cong bi€u dién dién 4p tai u, khi gédc md ¢ = 60° dién.

b. Tim biéu thic tri hiéu.dung cua dién 4p tai theo géec md «, U =
flex).

1
c. Xac dinh gde « khi U, = —2—‘U.

d. Tim bi€u thic toan hoc cta duvng cong dién 4p tai u

Bai gidi Dlj
=]

1

a. Dang dién ap tai u, dugc vé o
trén hinh 59.

b. Bi€u thie tri hiéu dung cta i

2

-~
1
| S

dién ap tai:

Theo dinh nghia v& tri hisu

dung ta cd thé viét:
Hinh sB

ps: 4 '
U = [—— [ (u)%#
27 ]

Trong trudng hop dang xét ta od
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/ | al

X
Hinh BB
1 .
U, = /— [(V2Using)?do = U. [ — ( — — — . sing) |
JToar 4 [es
21 — 2a + sin2a
= U. , (1
2

c. Xdac dinh « khi U = Uf2
Thé U, = U/2 vao bi€u thie (1), qua vai phép bién ddi ta nhan duogc
quan hé sau:
2a - sin2a = 2x/2, (2}
Day la mot phuong trinh siéu viét, khéng gidi bang phuong phap dai
s6 dudge. Cd thé giai bang phuong phap "md mdm": a = 1,987 rad = 113°84,
hoac bang phuong phap do thi.

U
Dat — = U’ la tri tuong d6i cta dién 4p tai.
U

Van dung (1) lap bang s6 liéu sau day rdi vé duong cong UT (o) trén
hinh 60.

x 0 #{9 nf6 2ni6 3=/ 4x/6 51/6 3

U: 1 0,995 0,985 0897 0707 0442 0169 0

Nh& dudng cong U7 («) e6 thé xdc dinh gin dung duge géc a.

U
Khi U} =—ﬁ—l- = 0,5 thi « = 1,955 rad hoac 112" diém:

116




pe, 1 H ] ‘1 1 S
by
é 2)[/6 3% 4?!/6 5. % T

Hinh 80
d. Biéu thuc todn hoc cia dién 4p tai.
Dién dp tai u, 12 mét séng hinh sin gidn doan, cd chu ky 2L = 2x.
Bigu thyc todn hoc clia nd ed dang:

a., it 2n6 nrf
f(8) =E + a;.cos I + a,.cos

b4 270 nnd
b].sinv—i— + b,.sin + ... + b,sin

&4 moét chudi Fourier; a, va b, 1a cdc hé s&:

1 2L nnf
a, =_I; J f(8).cos T dd ., n=10,1,2 3,..
[a}
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1 - nné
b, =T J f(6).sin L 46, n = 1, 2, 3,...

Quan sat dudng cong u(f) ta cé hai nhan xét sau:

. Trong mgt chu ky, w6} cung v&i truc hoanh tao ra hai manh dién

tich, manh dién tich trong nda chu ky duong bing manh dién tich tronp
nita chu ky 4am, do d6 a, = 0.

. fl@ + 7y = — fi(#), do do khong cd song didu hda bic chin.

Nhirng cong thic can st dung khi xac dinh cdc hé 86 Fourier:

1 .
fsinx.cosxdx = — sin’x
N X 1
Jsin“xdx =-— — — .5in2x
2 4
1 o
fsinx.cosmxdx =271 (cosmx.cosx + msinmzx. sinx)
ms —
sin(l — m)x sin(1 + m)x
feinx sinmxdx = -
2(1 - m} 2(1 + m)
sina.sing = _E [cos(a — B) — cosla + Pl

1
cosa.cosf = fcos(a — B) + costa + B]

Khi n = 1, ta cg:

1 T _ 2 _ V‘EU .
a, =— [j v2Usinf.cosfdf + | v’ZUsinG.cosG.dG] = — sin‘a.
i I H4+o I
1 2z v2U 1
b =— ,\/2U[ _[ sin%6dd + | snnzed&‘] = [n~zz +— sm2a]
JL T ot i1 2
Khi n = 3, ta cd:
»/2U i
ay = [ _l' sinf.cos34.d8 + [ sinf. cos36'd9]
T " Jo+ex

Vau ( 1 — cos2a cosda
+
i 8 2 4
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vau . @ i

by = — [ J sinB.sin3sdo + [ sin6.31n36.d9]
I 4 7 o
1

VU ) 1

= [ — — . sin2a +— sin4a]
b3 2 4

Néu ditng d n = 3 ta cd thé viét:

u = a

‘ ,-coswt + a,cosdwt + bsinwt + bysindwt.

BAI SO 53

Ngudi ta dung ba triac 1am b diéu chinh dién dp xoay chi®u ba pha
dé ditu khién mot tai ba pha thuin trd. Gia thiét tdng cong sudt 12 15 kW,
Cho biét tri hiéu dung cia dién ap day clia ngudn dién xoay chidu 14 415 V.
Hay xac dinh:

a. Tri hieu dung cta dong dién chdy trong mdi iriac.

b. Tri hiéu dung ctia dong dién chay trong mébi tiristor néu thay méi
triac bang maét cdp tiristor ddu song song ngude,

Bai gidi

a. Tri hiéu dung cta dbong dién day cing 1a tri hiéu dung cua dong dién
chay trong mai triac dude tinh theo cong thdc:

Téng cong suat = v3UI

I = _15_000 = 20,87 A.
v3.415
b. Tri hiéu dung cta dong chay trong mébi tiristor.

Tri hiéu dung cia dong dién mét pha tai duge xde dinh theo dinh nghia:

1 T Vay; ' Uy [2r = 2a + sin2a
I, = — [ ( —— . sinf)?d8 =—
T o« R R 2n

Ma4i tiristor chi din déng trong nta chu ky nén tri hi¢u dung cia dong
dién chay trong mdi tiristor duge xic dinh theo dinh nghia:

. /1 }f{ vau, | B}zdg' I,
— _— _—, T _——
‘ 2n R V3

Trong truang hdp dang xét:
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BAI SO 54

Thiét bi diéu chinh dién 4p xoay chigu mot pha, hinh 61, lam vige vai
tai thuian cAm.

Cho tri hiéu dung cia dién 4p ngudn U = 220 V; f =50 Hz; L = 1
mH; « = 60, 90, 120",

a. V& cac duding cong bigu dién dién ap tai u., dong dién tai i, va dién
ap trén tiristor u,.

b. Tinh tri trung binh va tri hiéu duyng cia dong dién tai va cua déng
tiristor.

Bai gidi

a. Biéu thic gidi tich ciia dong dién tdi d6i v6i goc mé a noi chung.

Khi T md, ta ¢d phudng trinh vi phan:

di,. _ _
I~ = V2U.sinwt = vZ.Usind

dt
. v2.u
va nghiém la i, = —— [ sinf.dd + C
18
v2U
i, = — «cost + C.
wl
Biét rang khi ¢ = « thi i, = 0. Vay héng sd tich phan:
v2u
= oS
fut
v2U
i, = (cosa - cosh).
wl

Va gde tat cua dong dién tadi i 14 4 = cos(2r — «), vi khi 6 = 1 thi
cosd = cosa,i, = 0.

Cac dudng bi€u dién u, i, (dubng nét lién) va up (dudng rét dat) duge
trinh bay trén hinh 61, iing vdi cic gde o« da cho.

b. Tinh tri trung binh va tri hiéu dung ctia cae dong dién.
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- Khi e« = 60° Tri trung binh cha dong dién tai ciing 1a tri trung binh
cua dong tiristor

1 -e yoy
Ly :;({ L (cosax — cosf).de
v2U
= [z — aYeosa + sina]
JUt
v2.220
= ——————— [2,09 . 0,5 + 0,866] = 603 A,
0,314 . 3,14
Tri hiéu dung chda dong dién tai cing 14 tri hiéu dung cia déng tiristor
1 LY o0
= —_— —_—— COSx — CO .
27 a wl
v2.220 /1 '
= " [r — @)1 + 2cos?a) + 3sina.cosal = 833 A,
wlL 2

- Khi & = 90°. Trudng hdp nay, tri trung binh cua dong dién tai bang 0.
Tri hiéu dung cda dong tai:

U 220
] =—— =———— = T00 A
wl 0,314
Tri trung binh cta dong chdy trong tiristor:
1 v2I  v2.700
Ipp = — J V2Isin6dff =—— =—r— = 315 A
27 o b4 3,14
Tri hiéu dung cia déng chay trong tiristor:
I 700

V2 V2

- Khi « = 120°. Truting hgp nay, tri trung binh ctia dong tai bang khong.
Tri trung binh cha dong tiristor:

1 &« y2Uu
Iy =— f —— (cosa - cosf)do
) 2n o« wl:
V21U .
= [(r — «@).cosa + sina}
sl

v2.220 p 2 )
= - [~—rcus— + sIn
3,14 . 0,314 3

] 108 A.
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Tri higu dung cda dong tai:

-

1 2 - :?._U
I =\/ — J [(cosa — c0s6))?.d8
Jr o wL

-

v2.U \/ 1
= — — [z - @)1 + Z2cosia) + 3sine.cosa]
wlL n

v2.220 1 '
= . [1,046.1,6 - 1,3] = 290 A
0,314 3,14
Tri hiéu dung cia dong tiristor:
I 290
v2 v2
BAlI SO 55

Thiét bi diéu chinh dién 4p xoay chidu mét pha, lam viéc véi mach tai
gdom dién cAm L néi tiép voi dién tré R, xem hinh 62.

Cho tri hiéu dung cda dién 4p ngudn 1a U = 110 V;f=50Hz R =
4 ;L = 9,56 mH; « = 90"

a. Vé dudng cong bi€u dién dong dién tai i, va dién ap tai u.
b. Tinh tri hiéu dung cta dién ap tai.
¢. Tinh cong suét trén tai,
Bai gidi
a. Khi tiristor T, md, ta c¢é phuong trinh vi phan sau:
L% + Ri, = vZUsinwt

va nghiém la

v2u
1 [sin(@ — ¢) — sin(a — p)e ! ~ «Vr))
< TETR . ,
wl
trong dé 6 = wt, X = wl, tgp =— =—> = 0,75

do d6 ¢ = 36V87 va cosp = 0,8
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A

Hinh 82
Gdc tat cta dong tai 12 A dugc xac dinh bing cach thé 8 = 1 va dat i_
0. Bay gid cd quan hé;
sin(d - ) = sin(fa — pyett — Oge,
Quan hé nay dugc bifu dién bing toan db trinh bay trén hinh 63

270°
A /f\ Cos¥=0
ez
24
240 —4
s TR
. ]
! 08 i Q\\
270 [ P R s e SO N
- ] i
_"-\
i L0
8o ' x )
il 39 50 34 12¢ 1548 180
Hinh 83
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Trong trudng hop bai toan dang xét, v6i cosp = 0,8 va géc a = 90v
thi gdc tat dong la 1 = 214925,

Dudng cong bi€u dién dong tai i, duge trinh bay trén hinh 62.

b. Tri hiéu dung cha dién 4p tai:

/ 1 A _ l \/ A - a sin24
U, = — [ (V2Usin®)2d8 = U -
T a fia 21
(213 - 90) 8ind26° -
- 110V —_ = 110.V0,538 = 80,7 V
7 180 2 . 3,14

c. Tinh cong suit.

Né&u chuyé&n géc toa d9 sang O’ (cach géc O midt géc a =% ) ta cd:
w = V2Usin(6 + a) = vZ2U.cos = U, cosé

vou

i’ =

= e [sinff + a — ) — sinfa - p).e?er]

I cosp’sind +I_sing’.cosf — Imsin(p’.e"“ﬁ

va A =1 — a= 21425 — 90" = 12425 = 21674 rad.
P = — [ w.ids =— [J Acos’6ds +
J 0 J O
Fh 1
J A,sinB.cos6d8 — [ A3ea9.c059.d9},
trong ds6 U, = v2U = v2.110 = 15556 V
I o 19098 _ a111 A
mOVRT + X2 5 7
@ = a — p = 90° — 36987 = 53,13
sing’ = 0,8; cosyp’ = 0,6
1 1
a= - — = -~ — = — 1,333
tgy 0,75
A = U_I sing’ = 3872
A, = U I cosp’ = 2904
A, = U I sing’ = 3872
1
P =-—— [3296,23 +

i 4

993,66 — 19804] = 735,60 W
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BAl SO 56

Thiét bi diéu chinh dién dp xoay chidu mat pha lam viéc voi tai gbm
dién cam L ndi ti€p voi sic dién déng e, xem hinh 64. Thn s6 cua e, bang
tin sd cha dién dp ngudn xoay chiéu u, va e, chdm sau u mét goe § = 30",
Cho U =180 V,E, = 76 V, L = 10 mH, a = 90"

a. Vé cac dudng cong bi€u dién ddng tai, i, va dién dp tai u.

b. Tinh tri hiéu dung cla dong tai I va tri trung binh cla dong tiristor

Bai pidi
D% thi vécts, hinh 64b, cho phép xac dinh tri hiéu dung cia dién 4p
trén dién cadm la U va gdc ¢ (gdc cham sau cta i, d&i vdi u).
U, = YU + B} — 2UEcosf = |
= V1902 + 76> -~ 2 . 190 . 76 . 0,866 = 129,86 V.

E, 76 1
giny = — sinff = —— — =0,2826
U, 129,86 2

Vay y = 17" va p = 90¢ — 17" = 73"
a. Biu thic giai tich cia dong tai, i

Khi T, md ta cé phudng trinh vi phén sau:

di,. di,. . .
Lﬁ'(‘i"— = wlL. = u = V!2<U|_ASIB{6 + }’}
t
v2.U, .
va nghiém la i. = f T ~ gin(@ + y).df + C
[i2
v2U,

= - cos{@ + y) + C

wl

Biét rang, khi 6 = « thi i, = 0. Vay:

v2.U,
C = ‘cosla + y).

wlL

Cuéi cung ta ca:

v2.U
i = L fcosid + y) — cos(@ + ¥) 1, (1)

i
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Gde tat cua dong i 1a 1 duge xéc dinh bang cdch th€ 8§ = 1 va cho i
= 0. Bdy gid ta cd quan hé sau:

cos(A + y) = cos{a + y)
hoac Aty=21—{a+y
A =27 —a — 2y = 360" — 90" - 34v = 238v,

Tri trung binh cta dong tiristor:

I o
I = — ‘.[cos(a + ¥) - cos(8 + y]] de
2n w
vaU, 236 — 90 A= a4
= ' [ - 0,2923.0 ———— )x — sin#’ J
2rnwL 180 = | ROOS
= 9,3132 (-0,7444 + 1,9122) = 10,87 A.
7,
Oy
Y
[ r
u U
2 3 <
i
O
o
a) b

Hinh 64

Bi€u thic (1} chi ding trong khodng 90" < # < 1 = 236". Cho 8 bién
thién trong khoang 90" + 236" ta nhén dugc tri s6 cta i, ghi trong bang
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dudi day:
234°

1B2° 186° 210"

g0” 140° 13g°
2127 3594 4138

3674 22,79 194

Duong cong bi€u dién i_ duge trinh bay trén hinh 64c.

b. Tinh tri hiéu dung I, va trj trung binh I

/ 1 A
I. = — [ iz .de
I

re

[ =

. v2Uu, ,
trong dd 1;3‘ =( —— ')2.[(:05‘(& +y) +cosHA + ¥)
22
— 2cos{a + y).cos{f + y):l
It
) cos®B + y).d@ + y).

73

v2.U 1 A
—2 Ty T ]:cosz(a +y) [ 49 +
U_JL J 73

N
~ 2.cos(cx + y) [ coslB + y)d@ + y)] ,

2 =

trong dd
@ =+ y = 90° + 170 = 107° = 1,8665 rad.
A =4+ y =236 + 170 = 253" = 4,4134 rad.
V2.U, 1 (236 — 90} 8 sin2e® | 44134
2 = L P [0,0855. — 3 4+ — A +
wl 1 180 2 4 1,R0065
44734
+ 0,5847.sin9’|
[,8665

Ig = 1089.[0,2177 + 1,55634 - 1,118]

I, = 26,67 A,

BAl SO 57

Thiét bi diéu chinh dién dp xoay chidu mdt pha lam viéc v8i nguén dién
u = v2.220sinwt va vdi mach tai gom dién trgd R = 2Q néi tiép v6i suc
phan dién dong e, = v2.132 sin(wt + 30, (citng thn s6 nhung vuot trudc

u mot gdc f = 30Y,
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Cho gde mé tiristor « = 909, xem hinh 65a.

a. V& cdc dutng cong bi€u dién dién ap tal u_ va dong tai i

b. Tinh trj hiéu dung cta dong tai I, va tr} trung binh ctia dong tiristo, L.

c. Tinh tri cuc dai cua dién Ap nguge dit trén tiristor Ui

Bai gidi

Trude hét, ta vé db thi vécto dién ap ngudn u va suc phan dién dong
e, xem hinh 65b

- Tri hiéu dung cua dién dp trén dien trd tai la Uy duge xac dinh thong
qua do thi vecto.

U, = YU? +E2 —2UE_.cosp |
= V220241322 — 2 . 220 . 132 . 0,866 =124,6 V.
- Xae dinh gdc ¢

Théng qua db thi vécto, co thé viét cdc quan hé sau:
AB = E sinf; AB = U sinp. Vay:
) E ) 132 1
sing :*ﬁ:' sinf = 1246 --2—— = 0,53,
do dg : e = 329
a. Vé u_. Khi i, # 0 thi u. = u; Khii, = 0thiu, = ¢,
Théng qua hinh 65b, nhan thdy:

- trong khoang O, < 6 < Oy T, bi khda vi dién thé& catét e, 16n hon
dién thé anét u va T, chua mé& vi chua ¢6 xung didu khi€n. Do do i, =0

va u. = e,
- trong khoang O, < & < O: T, bi khéa ma T, chua mé nén i.=0
va u. = e,
Duong cong bi€u dién dién 4p tai u_ duge vé blng dudng nét lign trén
hinh 65b.
Biéu thic giai tich cia dién 4p ug.
u, = Ri, = v2.Upgsin{wt — ¢),
trong dd U, = 124,6 V va p = 32°,
Dong tai i, trung pha véi ug:
i, = Im.sin(wt — 329 = 88sin{wt — 32Y),

[y
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nhung trong cdc khodng 0,0, va 0,0; thii. = 0.
Dudng cong i, duge trinh bay trén hinh 65c¢.

R e s

rﬁ

Hinh 85

130



b. Tinh 1, L.

Neéu chuyén gée toa d6 song O' cach O bing géc p = 329 thi i, =
[,sinwt v gie o trd thanh o’ = a — p = 900 ~ 32V = 580

17 1 Jr - sin2a’
B«'fiygi61=\/_j(1 sm9}2d9= / “+ 4“ )
T
/ 1 58 0,898
= 88V — (1 - ) + = 56,4 A.
2 180 12,56
1 g Im
I']' = J Imsinﬂ.dﬁ =—-- {cosa’ — cosm) =
2w D
88
= 6— 0,63 + I) = 214 A
¢. Tinh U

Hnn
Tiristor T|, T, chi chiu dién 4p nguoc trong cac khoang 0,0, va 0,0,
tuong dng:

Ui, = Upn = v2.124,6sina’ = 149,43 V.

It

BAI SO 58

Cho so db diéu cinh dién 4p xoay chiéu ba pha, gom ba eap tiristor d&u
song song ngude, xem hinh 66a. Tai thuan trd.

a Vé dang dién ap tai pha a la u.

b. Xdc dinh biéu thic cia cong suit tai ba pha.

c. Vé duiing cong bifu dién céng sudt tai ba pha bién thién theo gdc

md «, P = f(r) cho tradgng hop tri hiéu dung ctia dién rha ngudn 1a U =
220 VvaR = 10 Q.

Hinh B&6a
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L— 23 Khoﬂﬂg dé;?
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—_—
% 5
o———y
38 55
—d —
5|5 212 |21 2 |2 5|5 |5 Cac firistor
5[6]6 |6 3| 3 {33 J déng thai déh dong
tlr pitr | 4 J4 4|4
4
of=7s° 6; & = 165°
d) d)
i >
S S B B e
. , 2 3 4 5 Xung dige khién
5 3 t £ 3 4
61
P .
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—
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Bai gidi

Nguyén tidc vé dién ap mot pha tai, vi du ve u,.

1. Cdc tiristor duge didu khién theo thd tu 1,2 3 4,5 86,1, ..

2. Khi cdp tin hidu dizdu khién md tiristor T, thi ddng thdi cdp tin hiéu
dign khién mé tiristor T,

3. Gde md « duge tinh tit giao di€m giita truc hoanh va dién ap pha
ngudn lién quan véi tiristor dang xét.

4. Khi ba tiristor ¢ ba pha cung md cho dong dién chay qua thi dién
ap pha tai bang dién ap pha tuong dWng ctta ngudn, u. = u

a

5. Khi chi ¢6 hai tiristor § hai pha m& cho dong dién chay qua thi dién

dp pha tai dang xét bang nita dién 4p giita hai pha lien quan, Uy = iy, hoac
1
4y = §unc‘

Gia thigt dién ap ngudn 3 pha d8i xing:
u, + uy, + u. = 0.

u, = v2Usinwt
h = V2Usin(wt — 27/3)

=
il

u, = V2Usin(wt — 4x/3)
u, = u, - u, = V6Usin(wt + x/6)
w,. = u — u, = V6Usin(wt — x/6).
1 1
Trude hét vé& cdac dudng cong: u,, u,, u, > Uy, —2-—uac

a,. Xét truong hop a = 45, xem hinh 66b
Gia thiét T, va T, dang din dong, dong dién chay trong T, va'T, la

N . - 1 1
ity = iy = i3 = —(ZR u, — uJ, (1)

Dong dién i, xuét hién tit khi mdi T, va ton tai, v® nguyén tic, ching
nao u,. > 0.

Nhung khi T, va T, dang dan dong, n&u ta mdi Ty, do u, > u, s& xuit
hién thém do mot dong dién nia 13 iy, chay tit pha b qua T4, qua tai va
T, vé ngudén pha a:
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1

iy =ﬁ {u, — u,), {2)
Lic nay dong dién chay trong T, la:

. ) _ 1 3u,,

I = Iy — iy = E{ua —u, -y, + ouy) = oR (3)
Tiristor T, sé khda lai khi i, = 0, tic la khi u, = 0.

Suy ra: T; va T, sé khda lai khi u, = 0.

T, va T4 s6 khoa lai khi u. = 0

Dudng cong biéu dién dién 4p tai pha a la u, trong nia chu ky géom
5 doan duge trinh bay trén hinh 66h.

Cd ldc ba tiristor didn déng, co luc chi ¢ hai tiristor din dong.

Khi & = 60" thi u, chi con gébm 2 doan trong nia chu ky.

b,. Bidu thiuc ctia cong sudt tdi ba pha khi 0 = a = 60"
3UZ
R
trong d6 U,,1a tri hiéu dung cua dién 4p tai pha a.

P = 3I°R =

Theo dinh nghia v& tri hiéu dung:
27

. 1
Uz = Slu,)2.de
‘ 231 i ¢
Trong truting hop dang xét ta cd:
1 mi3 ~ o +mf2 v(g 2/3 _
U2, =—[ [ (V3Usin®)2d§ + [( — Usin6)2d6 + [ ( v2Using)2d6 +
) b P i 2 « 43
Tl e Fid _ .
f( — Usin®)2dé + S (\/2Usin8)2d6]
nf2 2 2743 e
, Ja 3
U = U4t - — + — .sin2a)
i 2 4
3u 3 3
P = - 22 42 sin2e), (4)
25 47

a,. Xét truong hop « = 75%, xem hinh 66d.
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. . . X 1
Gia thiét T, va T, dang din dong, Uy = Sy, dong dién chay trong
T, va T, la:

by = dpe = iy = ﬁ(ua - w)

Nhung khi T, va T, dang din dong, néu ta cdp xung md T,, ta co:
1

—— (4, - u)
2R

bypp = c

. i ) 1
De dd bpg = by — 179 =?R“ (U.C — ul,) < 0
Tiristor T, bi khda lai, tiép theo Ja T, va T, dén dong,

1

Up =— .
N A
2

Khi T, va T, dang din ddong, néu moi T, ta cd:

il-‘l = Eii(uh - u(i)’ Vi uh - u-'l'
B-v P - . 3“3
ay glU Ly = 1 = Ll = g
rz I'34 2R

Vi lie nay u < 0 nén T, bi khéa lai, T, va T, d4n dong, khéng lién
gquan dén tii pha a, u, = 0.

Suy ra: Khi mo6i Ty thi T, bi khda lai,

Khi moi T, thi T, bi khoa lai,
Khi mai T, thi T bi khda lai,
Khi mai T, thi T bi khda lai,
Khi mdi T, thi T, bi khoa lai,
Khi mdi T, thi T, bi khda lai.

Duting cong bi€u dién u,, khi @ = 75°, trong nita chu ky gdom hai doan
liégn nhau. Luc nao cing chi cd hai tiristor dan dong: T, va T; T, va T,
T, va Ty, T, va T,

Khi « >90", trong nda chu ky, u,. gom hai doan khéng lién nhau.

b, Bilu thic céng sudt tdi ba pha khi 60" = a = 907

9 af2+er \/E
U2 == [ | (—Usin®2.dd ]
J JfO+et 2
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1 9 3v3
U2 = UX —+— . sin2a +

; .cos2exr)
2 8n 8x

3uU2 1 9
P = — (— + — |, 5in2a +
R 2 8x

3
cos2a), (5)

a, . Xét truang hop o = 105", xem hinh 66d.
T, va T, dan ddng cho dén khi u,, = 0.
T, va T, dan ddng cho dén khi u = 0

Budmng cong bi€u dién u, khi @ = 105", trong nita chu ky gdm hai doan
khéng lién tuc. Khi @ = 150” thi u,. = 0
by. Bidy thic cong sudt tdi ba pha khi 90°< o = 150°

2 7 vEU 5 3z 3V3cos2a + 3sin2a
U2 =2 [ (——sin0)2dd = Ud— ——n + )
' J LSS 2 4 2

302 5 Ba 3v3.cos2e¢ + 3sin2«
P = = - — 4+ h (6)
R 4 2z 8r

c. Cong sudt tdi ba pha, P = fla)
Truting hop U = 220 V, R = 10 Q, cong sudt tai duge ghi trong bang
dudi day va hifu dién trén hinh 67

P Aiw

15 ]

ig

¥

i 1 L 1 \ 1 i 1 Lo e -
15 30 45 &0 75 90 195 120 135 150 &

Hinh 67
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Graduteur g1y khién hodn tokn, téi ba phs thulin tré

UL=220VR=10Q

e tad| 0 212 | 2a12 | 3n12 | an/2 Sm/2 6n/12  |7aN2 | 8xN12 | 9n/12 | 10n/12

W2 5 3.
ona | s . : Soosze| 7 T o

Cong | a3u 3ee 3sin2e 3U¢ 1 gsin2e 3v3cosZ«| R 4 2n

thie | —— (I- + Y — (— + + -

P - =} A 4 R 2 B 8 AIV3IcosZ2e + 3sinZe
" =

P kW | 1452 | 1444 | 1389 | 1254 | 1026 726 4.26 198 | 062 | 008 0

L. A

BAI SO 59

Cho sa do digu chinh dién 4p xoay chidu ba pha ban digu khién, gom
ba cap tiristor — diét ddu song song nguge. Tai thuin tréd R, xem hinh 68a.

a. Vé dang dién 4p tai pha a la u_

b. Xde dinh bigu thic cua cong suit tdi ba pha.

c. Vé dudng cong bi€u dién cdng suidt tAi ba pha bién thién theo goc
md a, P = fla) cho trudng hgp tri hiéu dung cta dién ap pha nguon la U
= 220 Vva R = 10 Q.

Bei pidi

Cdc tiristor duge ditu khi€n md theo trinh ty 1, 38, 5, 1, 8, 5,...

Dé ve dién ap moét pha tai, tham khao nguyén téc, 3, 4, 5 da néu trong
bai tap sG6 58.

a,. Xét trieong hop a = 45°, xem hinh 68b.

Gia thigt T, va D, dang din dong:

iﬁh :_ZE (uc - uh]

Khi moi T: T, T, D, ddn dong: u,. = u

A

ilﬁ =?Fz (Uﬂ - uc)

Dong dién chay trong T, la :
3u,

2R

Ipg = 15 = dj5 =
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& = 1257 :

¢)

5, &
587
—
5.1.2
1.2
b
7,23
—
2. 3.4
J &
E:‘d,ﬁ'
4.5, &
i
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Vay khi u, = 0 thi i. = 0, Ts bi khda lai va D, bit dau din dong, ta
cd t6 hop T, D, D, dan déng: u,. = u,.

P =2—; (v, — u
) 1
i ﬁ (u, - uJ)
] 1
is, ﬁ u. — uy)
iy = 1yg + i3 = - )
2R
Vay khi u,, = 0 thi iy, = 0, T, bi khoa lai, chi con T, va D, dan dong:
1
Uy = Sl
Khi T, va D, dang dan dong:
1

il.f =E§ (u.'i — uc)

Néu moi Ty T, D, va T, ddn dong: u,. = u

i
iy =— (uy, — w)
: 2R

ar

Dong dién chay trong T la:
3u,
2R
Vay khi u, = 0 thi i, = 0, T, bj khda lai va D, bat dau dan dong, ta
ed t& hap D,, T;, D, dan dong: u,. = u

by = 1y —iq =

1
iys E— ('l.l1 - l.l(_.)
2 =op
iy, =—— {u, — u)
M Top W :
1
i.4‘1_ E (u - UC)
. - . 3uC
p2 = 132+l =~ o
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Vay khi u, = 0 thi iy, = 0, D, bi khda lai, chi con T, va D, din dong:
1
m,. = '-u;

B 2
Cd th€ rat ra quy luit sau:

bR

Khi mét tiristor va mot diot & hai pha khdc nhau dang din déng, néu
mdi tiristor & pha thd ba thi dién ap pha tai bing dién ap pha ngudn cho
dén khi diot bj phan cuc nguge.

Dudng cong bi€u dién u . gom 5 doan lién nhau trong mét chu ky. Khi
a >90", duong cong u, khong con la dudng cong lién tuc nia.

b,. Bidu thuc cita cong sudt tdi ba pha khi 0 = a = 90V

2ai3 T2 \/g 43

U2, =— [  (VZU.sing)¥2d8 + f( — Using)2dg¢ + [(vV2U.sin@)2ds +
" 25 o x2 2 27 {3+ e
324 V!_G_ 2n _
+ | ( — U.sin)?de + j(»/2U.sin9)2.d9]
32 2 A3
3ex 3sinZa
UZ, = U1 - e
‘ 4n 8n
Cong suat tai ba pha:
3UZ2  3U? 3a 3sin2a
P = = = — (1 _— +— },
R R 4r 87

a,. Xét truong hop o = 105°, xem hinh 68c.
Khi méi T: T, D, D, din ddng: u,. = u

1
iy === (u, — uy)
Iy 2R b

a

H

ilZ =—'2—ﬁ' {11“ - uc)

i:l‘) =ﬁ (UC - uh)

Dong dién chay trong D, la:

2uy,

2R

Vay khi u,, = 0 thi iy, = 0, D, bi khda lai, chi con T| va D, dan dong

i[}h = lyg + I'Zf! = =
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1
va u,. = 7Y% cho dén khi u,. = 0.

Khi moi Ty: T,, D,, D, dén dong: u,. = u,

i3, =5 e T ud

) 1

L34 :*2—1{ w, — u,)

] 1

L4z =‘2‘§ (u, = uy

Dong dién chay trong D, la:

. _ s . 3“(‘
Iny =13 + 1y = - IR

Vay khi u, = 0 thiiy, = 0 va D, bi khoa lai, chi con T, va D, dan dong

vau,. = 2% cho dén khi u = 0.

= U

. Khi méi T;: T, D, D, din dong: . a
(i, ~ uy)

isl‘l =

Iy =7 {ug = uy)

2R
) 1
log =—2—1:€ {w, ~ u,)
Dong dién chay trong D, la:
. . N 3“’.’!
Ing = Isq + 14 = — 9R

Khi u, = 0 thi iy, = 0, D, bj khda lai, chi con T, va D, din dong,

khong lién quan dé&n tai pha a, u,. = 0.
Duing cong bidu dién u . gom 5 doan khéng lién tuc trong mét chu ky.

120V thi u,. chi con lai 2 doan trong mét chu ky.

Khi o =
b, Biéu thic cia céng sudt tdi ba pha khi 90° < a < 120°
1 273 _ n \(g 4an/3 _
U2 = = [ J (V2Usin®)2d6 + j{ — Using)?d8 + | (V2Usin®)2dg +
: 2 17} i 2if 3 e
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24 ra 3

G _
+ Ji s Usin)?d¢ + | (V2Usin#)2ds

A2 2 47 Mee
\ ., 11 ex
Uq- = Usf — - ‘ )
' 3 2=
Cong sudt tai ba pha
U= 302 11 3a
R R 8 21
a, Xét truong hop « = 1359, xem hinh 68d.
P 1 W
5

o

i
5 Jlf “
I \
]| T
ﬂ i 1 n 1 i L i i L 1 I |\\‘W o
IS 30 45 60 75 30 Ja5 120 135 150 I65 180 o(°
Hinh a3
A X L 1 L
Khi mai T,: T; vA D, dan dong, u, = 2 u,. cho dén khi v, = 0
: . ! ,
Khi moi Ty T, va D, dan dong, u, =5 w,, cho dén khi v, = 0

b, Bicw thic clia cong sudt tdi ba pha khi 120° = « =< 1807

s 1 7 V6 ,
Us =—J { —Usinf)-.dfl
T o—Tin
. L7 3ex Isin2a 3V 3cos2a
U = Ud— - —— +- -
) 3 an 16x 16z

Cong suat tii 3 pha
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UL 3u?

~ 7 B3a  8sin2«a 3v3cosZa

TR TR Y T wm T e T e
Khi @ = 180" khong thé md dude cac tiristor, u. = 0, P = 0.
¢. Cong sudt tdi ba pha, P = fla)

Trusng hop U = 220 V, R = 10 Q, cong suit tai duge ghi trong bang
dudi day va bi€u dién trén hinh 69,

Gradateur bén diku khidn, tdi ba pha thulin tré
U=220VR=1Q
T T T
e, rad 0 A2z 29/12 33hz | a2 j Sv/12 | 6a/12 | 7an2 | 8ai2
Gong au? 3 3sin2e 302 1 e
thuc P= J— 1 - + ) RN U —
R 41 81 ] 8 27
T
1P kW 14,52 14.48 14,2 1353 12,35 1085 | 907 7.26 5,44
[ 1 I
. rad 95 /12 10.2/12 /12 T
. 308 7 3. 3sin2 - 3v3cosz.
Cong thue | __ ( _ __ 4 3
P o= R 8 4 16
Pikw ! 3e7 213 098 o ,
BAl SO 60

Cho so do thigt bi digu chinh dién ap xoay chigu (gradateur), ba pha,
hinh 70. Tai ba pha d6i xing, thuin cadm, ddu theo ki€u Y. Dién ap pha U
=220 V, f = 50 Hz, L, = 5 mH, « = 120"

a. Vé dudng cong bi€u dién dong dién pha A, i,.

b. Tinh tri trung binh cia dong dién chay trong tiristor T, L,
Bar i

‘)'.‘"l
. Goe

3 tinh ti giao di€m cua dién ap pha dang xét va truc
hoanh.

. Trinh ty cdp xung diéu khién: 1, 2, 3, 4, 5, 6, xung no cach xung kia
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[

Minh 70

mat gde bang 1/3.

. Trong khoang O, OQ,: T, va T,, dat dusi dién ap u,,, ddn dong.

. Trong khoang 0,0, T, va T, dat dudi dién dp u,., ddn dong.

. Trong khoang 0,0,: T; va T,, dit dudi dién ap uy,, din dong.

- Trong khoang OO : T va T,, dat dudi dién 4p u.,, din dong.

. Méi tiristor dan dong trong 2x/3.

a. Biéu thite cua i,.

Iy = ip = iy

. Xae dinh 1.

Trong khodng @ < # = #, cac tiristor T, va T, dat dudi dién dp u,y
md cho dong chay qua, ta ¢é phugng trinh sau:

di.p _
2X— L — VE U.sin@ + 7/6)
e
- V3 1
= v6.U{ — .sinf +— cos6)
2 2
V6.U 3 1
iy = X vl —2— sinf.dd + | ?.cosﬁ,dﬂ} + C
v6.U 7

i'I‘l = ,CUS(H +"—é— ) + C
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Khi 6 = o = 2x/3 thi ip, = 0, do dg:

veU -v6U v3
C = cosdr/6 = _

2X 22X 2
) VU V3 @+ 4
e [T e e ], &

Trong khoing 7 < 6 < 4n/3, céc tiristor T, va T,, dat dudi dien ap
U,» md cho dong chay qua, ta cd phuang trinh sau:

di - 7T
2X—— = VBUsin(f ——— )
d# 6
nghiém cda nd la:
VBU V3 b
iy, =— [ — — =~ coslf — —— ) ] (1b)
2X 2 6
Xde dinh o
Trong khoing 57/3 < # < 27, cac tiristor T, va T, dat dudi dien ap
Uga = ~Uam MmO cho dong chady qua, ta ¢o phuong trinh:
di. _
2X—1 = _ VBUsin@ + %)
dr )
VU v3 b3
by = —— [ ——— + cos(f +-—) :r (2a)
2X 2 6

Trong khodang 0 < 6 = /3, cdc tiristor T va T, dat dudi dién ap Uy
= —u,., m¢ cho dang chay qua, ta co phucng trinh:

diyy

- 7
X —= = — v6Usin(@ — —)
dr 6
VU V3 T
ty =—— [~ —— + CO8(A +—— )] (2b)
2X 2 G
Trong cac hidu thide trén:
veU v6.220
= = 171,62 A
2X 2 . 314 . 5107

Déng dieén pha A, iy = iy — iy, duge méd ta bang cic bidu thli'c’(la),
(Ib), (Za}, (2b). Dudng cong bi€u dién i, duge trinh bay trén hinh 71. Két
qud tinh toan ghi trong bang sau.
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. V3
— iy = — W62 — N + cosf# - 307 iy, = 17182 [~ -‘/2-; — cos(t + 30}

t 0 15 30 45 60 120 135 150 165 180

ig D 1714 -23 —17.14 0 0 17,14 23 17,14 0

it = 762 — ? - cosi® — 30°) —lpy = — 1782 {- % + cos{f + 300
o 180 195 210 225 | 240 | 300 | 315 330 | 345 360
ia 0 17.14 23 17,14 0 O | 714| — 23 |~ 1744] O
b. Tinh tri trung binh I
iy, = 171,62[: - % — cos(6 + 30)], a<6sx
1.7 1 a n E 4
Iy =— f ip.de =— [ — [ Ad§ — | Acosmdé+ | B.sin6dg ]
o« I 213 2743 2n/3
trong da: A = 148,6272 B = 85,81
[, = (—49,5424 + 40,992 + 13,664) = 5,1 A,
BAI SO 61

Cho soc do thist bi didu chinh dién ap xoay chiBu (gradateur) ba pha.
Tai trd cadm, diau theo kifu "A", xem hinh 72.

Dién ap pha U = 240 V, f = 50 Hz, R =27, L = 0,09 H, & = 90°

Héay vé duting cong bidu dién déng dién pha a, i, trong nia chu ky dau
cla no.

Bai gidi

. Gde digdu khién a duge tinh tit gimo di€m cta dién ap pha dang xst
vii truc hoanh.

. Cac tiristor duge digu khi€n md theo trinh tu 1, 2, 3, 4, 5, 6.

. Dién ap pha va dién dp day cia nguén dién xoay chigu duge vé trén
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hinh 73.

Trong khoang
0,0, cdc tiristor
T, va T, dat dudi
dién dp u A

o~

dan

iy
dong.

Trong khoang
0,0, cdc tiristor
T, va T,, dat dudi

dién ap u,, dan
dong.

Trong khoang
0,0, cdc tiristor
T, va T,, dat dudi
dién ap u,, dan
dong.

. Trong khoang
0,0, T, va T,
md cho dong chay

Hinh 72

qua, ta cd phuong
trinh:

di.‘il"

L + Ry, = v6.Usin® + x/6)

Néu chuydn géc toa do sang O, (cach O mét gde ding bing a = xn/2),
ta co:

; v6U
dl"'h R 1 = L . Sin{g + 23‘17{3}, {1)

———— l’ v
dt L

Van dung cac quan hé ham anh — ham géc sauw:
bt

1 B — e
p+b

p.siny + wcosy

- sin{fwt + %)
pP' + ow*
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1 1

b
5 (e™ +— sinwt — coswt)

(p + b}p + w?) bZ + w @

B i

3 3 ———— (~be+beoswt — wsinwt)
(p + bip~ + w?) b* + w*

Viét (1} dudi dang toan ti Laplace:

v6.U psing + wcosy
plipd — i,(0) + bl(p) = .

P + w?
v6U psing + w.cosy i,,(0)
. +

I(p) = ,
P L (p+ bp? + o) p+b

R
trong dd: b =1 X = wl =314 . 0,09 = 28,26

_ X
Z = VR? + X? = 39,08 Q; tgp =z = 1,046

il

2n
g 4633 = 0,808 rad; ¢ =_3

— = — = si — = = 0,955
= cosp, = singy, =a = 0, .
Z QPX

Qua it phép bién ddi nhan dudgc:

VU _ L y
i;qh = —Z [sm(B + g — ) + Sln{(p . w]e fl] + lnh{o}-e 5 ’ (2)
Trong giai doan dau nay i,,(0) = 0, ta cd:

i, = 15sin(@ + 1,285 — 14,4.e09% 3)

i,

ih;‘- = i(_-;l = - ?‘E = - 7,5,sin(9 + 1,285) -+ 7,2.9_0'(;558, (4)

1:i = i:|l\ - ic:l

i, = 22,5sin(6 + 1,285) — 21 65 5)

i, = iy — i, = -22,5sin(# + 1,285) + 21,6.e9.95%9

pis

Khi # = et cho xung md T, Bdy gia:

i,,(1/3) = 556 A
ihet/3) = —2,78 A
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Hai s6 liéu nay sé& la sa kién cho giai doan tiép sau do.
Giai doan 0,0, (xem hinh 73):

Khi 8 = % cho xung md T,. Lde nay T|, T, T, déu md (T, chi khéa lai
khi i, = 0). Lay O, lam goc toa d9, ta cd:
u,, = Vv6U.sintd@ + )

— JI
u,. = V6U.sin{if +— )
3

- b4 — %4
u,, = V6U.sin(g 3 ) = V6U.sin{@ +—3 )

Trong giai doan nay, biéu thdc chung cia cac dong dién pha cd dang
nhu {2), chi khac nhau & so¢ kién va gdc y (gdc pha trong cac bi€u thic
eua dién dp):

i

15[Sin(9 + 1 —¢) + sinlp — W.e®| + 5567
= 1Bsin(d + 2,332) — 53095 (N

alr

—

: ; o ; Sa —at! -af
e 15]:5111(6‘ + —3—(,0) + sin{p 3 e ]— 2,78e™%,

= 15sin(@ + 4,428) + 11,6e0%5 (@)

I JU
= 15[sin(9 T T sin(p —— ) e+? ]— 2,78e

-
=
-

|

— 15sin(@ + 0238 — 6,326e0.955¢ (9)

i, = e — Lin
| 1= 15,55;(9 + 0,238) ~ 15sin{6 + 2,332) ~ 1,026.e 0955
— 225sin(@ + 0,238) — 13.cos(d + 0,238) — 1,026.e¥955,

Dat 22,5 = A = VAZ + Bl.cosf

13 = B = vA? + BZsing

tgf = 0,577, § = 0,524 rad; VAZ + B? = 26,

i, = 26 [msﬁ.sin(e + 0,238 — sinf.cos(®@ + 0,238]] — 1,026,095
26 sin(d — 0,286) — 1,026.6¢957, (10)
i, = 0 khi 6 = 0,3152 rad, hodac 187068 = 18"

L, = Libh — 1o,

= 15sin{6 + 2,332) — 15sin(@ + 4,428) - 16,9.e%,

—
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Thye hién phép bign ddi nhu da lam dé ed bidu thie (10}, s& nhan
duogc:

i, = 26sin(6 + 1,8) — 16,9.¢0.955¢ (11)
Khi 9 = 18" hoac 0,314 rad, (ki hidu bang géc y), ta cd;
L) = 3.2 A i) = —6,4 A; i, () = 32 A,

Ba s8 ligu nay sé la so kién cta giai doan ti&p sau do.

. Giai doan O’,0; (chi con T,. T, md cho dong chay qua). Liy 0’, 1am
géc toa do, ta cd:

78°

30 50 90 120 150 180° &
Hinh 72
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u,, = v6Usin6 + 1 + y)
— J
u,,. = v6Usin(# +—:3— + )
— 5
u,, = V6Usin@ +— + y)
3
) ) S o 9
i, =lﬁ%1n(6‘ +? + ¥y — ¢) + sinfp 5 - e — 6,40
= 15.sin(f + 4,74) + 8,6.¢%955¢ (12)
i,
i = Ipe = — C; = - 78¢in@ + 4,74) — 4,3.69095%  (13)
i, = i, — i, =-225sin(0 + 4,74) — 12,9V, (14)

Két qua tinh todn dudc ghi trong bang dudi day. Dudng cong bidu dién

i, trong nua chu ky diu (cho dén khi md¢ T,) duge vé trén hinh 73.

Bidu thde (5) Bisu thde (11} Bigu thic (14}

#, rad 0 0.2616 |0,5233) 0,785 | 1046 | D104 | 0,202 | 0,314 |0.2616 |05233] 0,785 | 1046

g A 0 567 876 | 955 | B35 | 927 37 9,74 151 134 | 937 | 597
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PHAN V

BIEN TAN (ONDULEUR)

BAl SO 62

Cho sa do bién tan (onduleur) mot pha, lam viéc véi tai thuin cam. So
d6 chi gém hai tiristor va hai diot dau song song nguge vdi tiristor, nhung
nguon dién moét chiéw ¢d di€m gitta, xem hinh 74.

E =100 V:L = 50 mH; f = 50 Hz.

a. Viét bifu thie giai tich cha dong tai i, biét rang

- khit = 0thii= -1
T
— khit=—thii=+1,
2
b. Vé cdc dudng bidu £ i .
dién cic dong dién: i,
. . . oo t E+__._ 7; b
bpas Ay ipys va dong ). iy L ;
) C . M
c. Tinh trj trung binh 0 OEEE -
cua dong dién tiristor, I, + U
va caa dong dién diat I”, F _I_ }5 "%
|
i gpidi N ;
a. Bidu thic cua i Hinh 74

Khi cho xung md T, ta ¢ phuong trinh:

di
L— = E
dt

vd nghiém la i =—1t + C
’ L
Van dung so kién dau, xdc dinh duge hang sé tich phan:
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i E
C=-1 I=—£'t_1m

Van dung so kién thg bai, xdc dinh dwge tri s6 cta I_:
I E.T 100 LOA
™ T4L 200 . 50107
Bidu thic cua dong tai i
E T
i =— {t — — ) = 2000t — 10
L 4

b. Cac dutng bidu dién cic dong dién duge trinh bay trén hinh 75.

o ‘£
I
T 7 t
-£
| b
| |
i | !
+ 1 /\ : /|
|
’ ﬂT/ | \1/ T
L 4 | | '
. b l 1 |
{ | |
0 g :/I ]' = /l -
| : 1 !
; |
b, |
! ]
. | |
o : ;
I \-I‘ :I !\ S
' {
; |
Lo t ' I
1 N i
g } ; +
. ‘l : I3
{ |
0 '/I 1 7 /I —

Hinh 75
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c¢. Tinh I, I,
T/2 T2
It = Iy =— f idt =— —(t - — )dt
T r 74 T Tx{l L
E 100
32fL 32 .50 . 50107
1 ™ R

Iy =1 = ~ — —-—{Lt——)dt = 1,25 A

BAI SO 63
Cho so db bign tAn mot pha lam viée v6i tai thuin cAm, xem hinh 76a,
8 day khong vé cac phin ti chuyén mach, bido dam: khi ma T, thi T, bi
khda lai va nguoge lai; ciing nhu khi mé T, thi T; bi khda lai va nguge lai.
E=10V;L =1mH; f = 100 Hz,
a. Viét bi€u thie giai tich cia dong dién tai i bit ring:
- khit = 0thii= -1
- khit =T/2thii=1,

b. V& cac dudng cong bi€u dién cdc dong dién:

Loppe Ipra Irpe ipzs VA g
¢. Tinh tri trung binh ctia dong tiristor, Iy, va cla dong diot 1.
Bai pidi
a. Bidu thic cua i

Khi T, vda T, md cho dong chay qua, ta ¢6 phuong trinh:

di
L— = E,
dt
h £ d C e + C
: iem 13 i =f—dt + C= —t¢
va nghiém la i J L I
Van dung so kién dau, xdc dinh duge hang s6 tich phan C =-1_, vay:
E
i=——t -1,

Van dung so kién thd hai, xdc dinh duge tri s6 cha I,

E T 10
I,=—.— = — =25 A
L 4 1034 . 100
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Cudi cung, bi€u thdc ctia dong dién tai cé dang:
E

Doy - n
i L( 4]

b. Dong fai i 6 dang tuyén tinh, xem hinh 76b, la dong dién caa mach
taii mang tinh cim khdng nén ta khong dugc phép cat dot ngot. Cau diot
ddu song song ngude, I} + D, lam nhiém vu nay.

Khi t = 0, tuy cho xung mé T, va T, nhung khong cd hiéu qua vii <
O, D| va D, din dong, !Am ngin mach T, va T,

., T .
Phaj chg dén khii, ;= 0tdclat = 2 ma néu van con xung didu khién

tac déng vao T va T, thi hai tiristor nay méi bat dau din dong.
¢. Tinh L. T,

1 T2 T2 E T
I,. =— Jidt =g — . — —— }dt
‘ T Hu T 'J;‘M L 4
tl 1720} 1 1 1
= 10" [_____I __(__.-_T-—-——):I = 3,125 A
2 17400 400 200 400
BNE! E T
[“ = - — [ — (t — —)dt = 3,126 A.
T 11 L 4

Méi di6t va méi tiristor chi cho dong chay qua trong thdi gian T/4. Dong
dién nguém, i, = i + i, = i — ijy2 co dang rang cua.

Cac dutng cong biéu difén cdc déng dién duge trinh bay trén hinh 76b
+ T6g.

BAI SO 64

Cho s do bién tan mot pha, Mach tai gom dién cam L ndéi tigp vai
dién trd R, xem hinh 77a, & diy khong vé cdc phan td chuyén mach, bao
dam: khi md T thi T, bi khoa lai va ngugc lai; ciing nhu khi md T, thi
T, bi khoa lai va nguge lai

E=10V:L=1mH R=2042Q; f= 100 Hz.
a. Viét bi¢u thie giai tich cda dong dién tai i, biét rang:
khi t = 0 thii = -I_
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T
'khlt,=—2'—thil=+1

i

b. Ve cdc dudng cong bi€u dién cac dong dién i, i, iy,

c. Tinh tri trung birh cia dong tiristor, 1. va cta dong diét I,.
Bai gidi
a. Bidu thite ciia i
Khi cho xung md T, va T, ta ¢d phudng trinh vi phan:
di
L-- + Ri = E, (1)
dt

Vidt (1) dudi dang toan td Laplace:

E
plipy — i) + al{p) =—— ,
Lp

R
trong dd a =T = 400; i(0) = -1

m

_ E Iy
Lip + ajp p*+ a

va nghiém caa (1) la:

H E =l I ] 2
1=-~E{—Kl~—e)—m,e, (2)
Van dung so kién thi hai, xde dinh dugc:
E 1 - eWRI72L 1 — e
n SRy e Ty E A
VFfly i = 95(1 — 9—40!][)_ 1geit = 95 44'94(}0[, (3)

b, Va cde duong cong biéu dién cdc dong dién.

D& iam dude viée nay ta phai biét thoi gian dan dong cta digt. Di6t D,
dan dong tit khi t = 0 dén khit = t|.

Khi t = t. iy, = 0. Vay ta co:
0 = 25 — 44 700
- 400t, = In(0,5682)
t, = 1,41 ms.
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Dong dién i cé dang ham mi. Cdc dudng cong bi€u dién cdc dong dién
duge trinh bay trén binh 77b, ¢, d.

+ o
E
- O
{
[ ! -
/ 5 \\-i/ t
|
b) t
i / :
|
/| ' /
0 T
{ /2 | t
|
e
oy :
\ \
|
I} 1
£ d) t
Hinh 77
c. Tinh I, Ty,
T/2 Ti2 T2
Ip =— J idt = 100(25 [ dt — 44 [ *0%.dt)

4 L L

2500(% —t) + Me? - ¥ = 42 A

1 t
Iy = — T Jidt = — 2500t ~ 11e¥% + 11 = 1,21 A

1]
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BAlI SO 65

Cho sa dd bién tAn moét pha. Mach tai gom dién cAm L d4u song song
voi dieén trd R, xem hinh 78, trén hinh khong vé cac phan tit chuyén mach.
E =10V L =1 mH, f = 100 Hz. Che biét:

-~ Khit =01 = I
T
~ Khit =—— i = Iy,

a. Viét bidu thie ciaa i

b. V& cac duong bidu dién i, i, trong mét chu ky va tinh tri trung binh
cua dong diot [}, eta dong tiristor, I cho hai trudng hop: R = 1 Q@ va R
= 0,4 2.

Bai gidi

. a. Bién 4p dat trén mach tai 1a u, od dang "hinh sin chit nhat", vai
hién dé = E, xem hinh 79a.

Khi T; va T, md cho dong chdy qua, ta cd cdac phuong trinh sau:

) E
l|< =--.—Rl—..
L— = E
dt
E
Do da: h =— t + C
L
Van dung sa kién thd nhat, xac dinh duge hing 6 tich phan:
€= - II.m‘
Van dung sd kién thd hai, xdc dinh dudc tri s6 eda I} -
E.T

]lm =_27J_ - Il.m

E 10
= = 2
4f L 4 .100.107

Biéu thie giai tich cua i]_ :

5 A

Il.m

E .
i =~ t — L, = 107t - 25 (1)

|
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b. Truong hgp R = 1 Q.
Khi T,, T, dan déng, ta cd:
=1 + i,

E E
=t - L, +— = 10%t — 15, (2)
L ' R

. Khi T,. T, dan déng:
. T
i= = + i = — 104 - —2—) + 15

Dubtng bidu dién i duge trinh bay trén hinh 79b.

Trong mot chu ky, khi i ¢6 cung ddu véi u thi ngudn dién mét chidu
cung cAp dién nang cho tdi, dong dién chdy qua céc tiristor, i, > 0; con khi
ching ngude diu nhau thi mach tai tra nang luong dién vé cho ngudn, dong
dién chay qua cde diot i, < 0.

BDuong biéu dién i, duge trinh bay trén hinh 79c.

Théi gian dan dong cia D va D, trong mét chu ky la tpy-

Thay t = t, va cho i = 0, (biu thuc (2)):

15

ty =—— = 1,5 ms.
ST

Théi gian dan dong eia T va T, trong mét chu ky la t,:
T o3
t-l- =—-'2—— b t” = (h - 1,5)i0 = 3,5 ms.
Tri trung binh cla dong dist:

1 1 tf
Iy =—— [ (104t — 15¥dt =-— [{10* —= — 1,5t;y) 1 = 1,125A.
T T 2

- Tri trung binh cua dong tiristor

[ . m(m* 15)d : 1o* ( L t ) 15t
1 "fn T [ 2 4 D 1}

1 5
= 100t i 1,125.10% —.5,25.10%) = 6,125 A,
. Truong hap R = 0.4 Q.

Khi T, va T, dan déng, ta cd:
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L R 28 A o )
= 10% — 25 + 25 = 10%. in R
. - ;e
Khi T, va T, dan dong, ta ¢ b,
. < - ¢ i 1
€0 L S 7,7 S
i = —10%t — T/2) u
. T, s
Cdc dudng bidu dién i, i, % L ! ’
dugce trinh bay trén hinh 79d, 4.
th = 0 va t. = T/2 Hinh 78

Vay [, = 0 va:

1 2 T2
Ly =— f10%dt = 10° — = 125 A
T . 8

172 7

’ T/

i o
4 k [ . ﬁ{\

i |

[y

V g

c)

Hinh 7%
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BAI SO 66
So d& bién tan (onduleur) mot pha cho trén hinh 80a.
E=10V, L =1mH f= 100 Hz.

T, + T, co th& la nhitng thit bi bam dién ap hoac tiristor GTO (Gate
Turn Off). D€ cd thé digu chinh duge dién 4p trén tai 1a u, ngudi ta thue
hién luat phat cic xung md, khda tiristor trinh bay trén hinh 80b.

a. Hay vé dudng cong bi€u dién dién 4p tai, dong dién tai i, dong dién
trong cac tiristor, cac di6t, dong dién ngudn i

b. Tinh tri trung binh cta dong dién trong cac tiristor va cic diot.

ts
+ o
E
—
T Ty R ooy
Xurtg mo’ ” Afs ”9: 37/2 ”‘ 27
0 5 7 A A &
Xurig khoa 1 1 ? 1
b)
Hinh B0,

Bai gidi

a. Mach tai mang tinh cdm khdang nén dong tai i khéng thé dao chisu
mot cach dot ngdot dugc.

Truée khi phat xung md T, T,, ddong dién tai chay theo mach:
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B-A-D -E-D;-B

Dién ap trén tai la u = +E.

Khi 8 = 0 cho xung md T, T,. Hai tiristor nay dang bi I}, D,; lam
ngan mach, chung & trang thai chd. Chi khi i = 0 va néu vin cbn xung
diéu khién thi T|, T; md cho dong chay qua theo chigu ti A dén B. Biy
gi dién Ap trén tai cing van la:

u = +E.
- Khi g = % cho xung khda T, dong dién tai chiy theo mach
A-B-D,-T - A

Dién dp trén tai laA u = 0

. Khi 6 = n. Cho xung khda T, va md T,, T, dong dién tai chay theo
mach:

A-B-D,-E-D, - A

Dién dp trén tdiu = — E

Khi i > 0 thi T, T, bi D,, D, lam ngin mach, khi i = 0 thi T,, T,
mdi md cho dong chay qua theo chitu B — A — T, - E - T, — Bvau
= - E

. Khi # = 32/2 cho xung khéa T,, dong dién tai chay qua T, va Dy,
dién ap trén tdi u = 0

. Khi # = 2n cho xung khoa T, vaA md T, T,, dong dién tai chay theo
mach:

B-A-D -E-D;-B
sg dé trd lai trang thai lam viée ban dau.

Dién 4p trén tai ¢ dang trén hinh 8la.

Dong dién tai duge xdc dinh theo bigu thic:

di
L— == E
dt
Trong nia chu ky duong cua dién dp tai ta cd:
di E
dt L
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E.T 10
8L 8.103.100
Déng dién tal od dang trinh bay trén hinh 109b.

Do dé I, = = 12,5 A

Dong dién ngudn i = iy, + i, — i, — iy, ¢6 dang trink bay trén hinh
8lg
Déong dién trong cac tiristor va diét trinh bay trén hinh 8lc, d, e, f.

b. Tri trung binh cia cdc dong dién:

1 ™ g Ti2

I, = [, =1 = I - (—t — I )dt + 1 _dt
T1 I'4 2 D3 T '-Y'F,-'R L m ,[{4 m }

10.000 14 T T T
=100[ ¢ | —12,5(~——*———)+12.5—}

Ti8 4 8 4
= 3,906 A
1 T

Lig = Ipy = Iy = Iy = ~ T nf (T t = L)dt =

10000 T T
—100.[7.{ — ) - 12,5,—] = 0,781 A.
a 8 8

Khi u va i nguge ddu nhau thi dong tai chdy qua hai diot. Khi u va i
cung ddu nhau thi dong tai ehiy qua hai tiristor. Khi u = 0 thi déng tai
chay qua mot tiristor va méot diot.

BAI SO 67

Cho so db bién tan mot pha, lam viéc khong tai, hinh 82, L = 1 mH,
C =1 uF, f = 100 Hz. Hay vé dudng cong bifu dién dién 4p u va dong
dién i.

Bai gidi

Khi cho xung diéu khién mé T va T,, ta cd phuong trinh:

N
9L + u = E, ()
dt
dz
hoac 2+ wlu = Ewl, @)
e

166



du 5 1

trong da: i=2C wd =_2-IE

¥

dt
Viat (2) dudi dang todn tit Laplace:
b E‘ 2
pPUM) = pu(0) — w(0) + wl U(p) =—ud
p

u(@) 1a gia tri dién 4p trén tu dién khi t = 0 (khi T,, T, md cho dong
chay qua).

L
+ o——amr——s
E
7 Jﬂa
i ¢
1
B
&
T \/ T
& K
hv
L
— o—— I —
Hinh B2

Ky hiéu u(0) = U, so kién dién ap nay ngugce chidu voi u.

Do dd Ufp) = E v U P
o dd =5, —— -U,—
P P2 + wl)  "(p? + w?)

Vian duyng quan hé gita ham anh, ham gdc:

P
S cosw b
pc + u
w} . t
— — CcOosw,,
p(p* + wf) -
Nhan duoce
uit) = E — (U, + E}cosw t, (3)
. du U, + E
ift) = C — = —— sinwt, 4)
dt 2L

i
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Tan sd phat xung digu khién la f = 100 Hz, chu ky 1a T = 0,01 s.
Tan s6 riéng cha mach dién la f
1 1000

£ o= o = = 3560 Hz.
on  2avaLC 2 . 3,14v0,002

1
Chu ky la T, =— = 0,00028 s.

L%}

Vi f, > f nén mach dién dao ddng ngit quang.

&£
{
Z2E
u {
;
0 # # #
f
i
~8F
Hinh B2

(ia thiét khi bat dau chu ky didu khién thd nhat, khi cho xung mé T,
va T,, U = 0. Ta cd cac phudng trinh:
u = E(1 — cosw,t)
E
2Lew

(a)

sinw,t.
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Ti'l
Khi t =—2

2
u="U_, = 2Ei=0.

il

T, T
Bay giv hai tiristor T, T, tu khda lai va do —é—'—- < — nén chua c6

T
xung dén md T,, T, bd bién tan ngitng lam viéc, chty dén khi t = X ed Xxung

digu khién mé T,, T,, mdi ti€p tuc lJam viée nhung vdi so kién U, = 2E. Sau
moéi chu ky, U, lai tang Ién va do d¢ i tang lén, cho dén khi pha héng thiét
bi, xem hinh 83.

BAlI SO 68

Cho so d6 bién tan {onduleur) mét pha, lam viéc khéng tdi, xem hinh
84a.

E=10V,L=1mH, C=1¢F, f= 100 Hz.

Cidc tiristor, diot, tu dién, dién cam déu la nhing phan t& ly tudng

a. V& dudng cong bifu dién dién ap u va dong dién i),

b. Tinh tri s6 clia R néi tiép vdi cac di6t, xem hinh 84b, sao cho dong
tudn hoan i, (o} = 0 trudc khi chuyén mach, va tinh tri trung binh cta céng
sudt tén thdt AP trong méi lan chuyén mach.

Bai pidi

a. Khi cho xung diéu khi€n md bit ky cap tiristor nao, vi du T, Ty
chang han, dong dién i chay theo mach: E- L - T, - C - Ty - L - E, ta
cd phuong trinh vi phan sau:

2Li + u = E, (1
dt
hoac:
du
dt®

+ wﬁ u = w E, (2)

. oA i 1
t 3y ] = (—— = — =
rong €o 1 Yo TBLE V21051090

Tan s6 ridng clia mach dién:

= 22,4.10%

¥
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a) b)
Hinh B4
ILU“
f, = = 3560 Hz; f, > f
2n
Vigt (2) dusi dang todn tu Laplace:
3 . w{z; E
p~Uipd — pu(0) + w2 . Ulp) = 3 3
p + w{!
2
ws B r
Mp) = —e -, —5——
P pip? + w?) Cp? 4+ wl
trong do u(0) = U, nguge ddu v6i u. Vay
u = E(1 - cosw t) — U cosw,t, 4)
(5)

(U, + E).Cw, sinw,it,

i = 0— =

dt
) T
+ Trong nia chu ky dau, 0 < t < ? . S0 kién:

0

it0) = 0 va u(l)

u = E{l - cosw t)

i = Cw Esinw,t.
Dién dp v tit 0 tang dan lén; dén khi u = E thi cdc diét D; va D,y md,
dong dién i, khép kin theo cdc mach L — T, - D, va L - D, - T,
Thoi gian bat dau xudt hién dong dién tuan hoan i; la t; duge xic dinh
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ti dang thue:

E = E{l - cosw_t,)

T
cosw t, = 0 wot, =—0
2
Do do X b4 3,14 70
3] O 8 = = = 1S,
' 2w, 2. 224100 !

Bay gia i = it) = Cw £ = 10°224.10°10 = 0,2236 A.

Do cdc phan ti mach dién ddu 1a nhitng phin ti ly tudng nén dong dién
tudn hoan i, = C.w E, giit nguyén bién do, tiép tuc chay trong hai mach kin
noi trén cho dén khi t =742, khi eg xung digu khién md cap tiristo T, T,

- Trong nita chu ky sau: T/2 < t < T. Sg kién:
ij0) = Cw E; uw(®) = E.
Dién ap trén tu dién dao day, dong dién i cing dao chisu

u = — E + 2E.cosw,t, (6)
du
va ij = il - C
' ' dt
iT_ = C.w“E + ZC,w“ E,sinwnt. (7}

Khi u = E, cic dist D,, D, md, dong dién tudn hoan i; chdy theo cac
mach: L. — D, - T,valL-D, - T,.

Chuyén géc thoi gian sang T/2 d8 xét khi nao lai xust hién dong dién
tuan hoan. Thay u = E, ta cd:

E=-E + 2E,c(‘.;5(,untI
E
(U::tl =
2
ST
t, = = 70 ws.
2(})“

Bay giv i (t|} = 3C.w E git nguyén bién d6, chay trong hai mach kin
ndi trén cho dén khi t = T.

Nhu vay, sau méi lan chuyén mach i; lai ting Ién, cd nhu the cho dén
khi pha hay cdc phan ti trong mach. Cac dudng cong bi€u dién u va i
duge trinh bay trén hinh 85.
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. Hinh 8%

b. Tinh R va AP

Ngudi ta ddu néi tiép dién trd R v6i mdi didt nhdm lam tiéu tdn nang
lugng tich ldy trong cac cudon cdm L trude khi chuy&n mach. Nhy vay, dong
i sé& suy giam theo ki€u ham mu véi hang s¢ thai gian la v =L/R, trong
khoang thoi gian ed ddong dién tuan hoan, T/2 - t.

Néu ta yéu cau: sau khoang thoi gian bing 57, dong dién tuan hoan
phai tat, thi R duge tinh nhu sau:

T 5L
P — t'i R
2 R
5L 5.1073
R = = = 1 Q.
T
il 0,005 — 70.107°

Qua (7) nhan thdy rang, tri cyc ti€u cGa dong dién tuan hoan I, , sau
méi 1an chuyén mach chi cdn la:
I = 20w B = 2.10°.22 410310 = 0,448 A,

(s6 hang C.w, E khong con nita vi da tiéu tdn trong nia chu ky dau).

1.m
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Nang luong tich tu trong hai cadn cAm médi lan chuyén mach la:
1 .
2W; = 2 — LI} = 107.0,448 = 032 J.
' 2
Trong mdi chu ky c¢6 hai lan chuyén mach nén tri trung binh cia cong
suidt tdn that la
4W, 2 .02

AP = - = 0,04 W.
T 0,01

BAI SO 69

Cho sa db bién tan (onduleur) mot pha, hinh 86, E = 100 V; f = 100
Hz; R = 10 ©; L = 100 mH.
- s
Tt 86 bign dp k = —= = 2,
n

Dién 4p sut trong tiristor va trong diot: AU, = AU, = AU = 1 V.
Dong dién lan nhit chay qua tiristor khi chuyén mach la e = 20 A
Thoi gian khda cia tiristor la t . = 25 us.

a. Tinh cdac phan td chuyén mach L. C..

b. Kié¢m tra xem déng dién tuin hoan ijy cd kip “tat" trudce khi chuyén

|
1-T
RS

Hinh 88
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mach khong.

Bai gidi

a. Tinh L. wva C,

Dé tinh duge hai phan td chuyén mach nay can biét tri s6 dong dién
tai chay qua tiristor khi bat dau chuyén mach, sau dd st dung toan da.

- Mach dién tudng dudng

Gid thiét T, dang md& cho dong chay qua. Qua trinh chuyén mach bat
dau khi cho xung diéu khién md T,. Biy gio so d6 ¢ hinh 86 duge mé ta
bang hé phuong trinh sau:

n, di
v=u. — =kuy =Ri+L—, (1)
n - dt
u. = 2uy, (2)
i =0+ iy (3)
i, — i, = ki, (4)
du,
1. = ('L s (5)
- dt
du,
The (2) vao (5), duge iy = 26, — -, (6)
du,
Thé (6} vao (3), duge i, = iy — 2C, ._dt_ , (7
du,
The (7) vio (4), duge iy = ki + 4Cc—=, (8)
trong do i la nghigém cua (1)
k.u
o - ety < I et (9)
Vay ki —— b (1 — o) = ket (10)
C oo Y —yr -tz
Dat ki = iy, = —— (1 — e . Iy e, 11
di
Thé (11 vao (8), duge:
iLl = iL!I + it‘dl’ (12)
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d
trong do i = 4C, ] du,

odt dt - dr - dt

Biéu thuc (8) cho phép lap mach dién tuong duong cta onduleur khij
chuyén mach, xem hinh 87.

L R i
ﬂ;%ﬂi-_‘_] Lat Rat Lyt
— T}
, 8 A &
by A . 1
° L leatr
— 11 w
8 |1 E =
I T C‘ﬁ. ]L
o ! 3
T, -0
—o
Hinh 87
tyr 14
’ n [ —| +£
5 - — —
‘ NI Yt.m “*7 .
¢
\ ot
3 3 0 7
2 S W
\_‘_‘ ,I‘ /
[ ‘m,c
7 ] 1 Ia“f,m ~-£
o [ &
1 2 3 4 5 & 7
Hinh 88 Hinh B9
Dién d4p u| co dang “sin ch@t nhat" véi bién do bang = E.
Dong i, cod dang ham md, cd tri s6 khi bat dau chuyén mach la Litm

(xem hinh 89) duge xdc dinh nhd bidu thic;

F 1 - e-’l]":! 100 1 — e-‘ll,i

]

1 — -
R, 1 + el 2,5 1 + e

} = 9.8 A

Jdem T

175



Tinh dai lugng tuong doi:
Im.C 20
I-.1|,m 918

Tu Iy . = 2, qua todn dé & hinh 88, x4c dinh duge L} = 2.

It

mu

= 2

Tit LT = 2, cling qua toan d6 nay, xdc dinh duge C7 = 2,3.
i _ E 100
Tinh R" ==——— = —— = 102 Q
Id[.m 9,8
Tinh L. va C_ theo cdc cong thie:

L, = R L;t,; = 102 .2 .2510" = 0,51 mH,

C* oty 2,3 . 25.10°
C, = = = 5,6 uF
R* 10,2
. 4 Cdl 556
Vay: €. = —-4 = 4— = 1,4 uF.

b. Kiém tra dong tuan hoan iy.
Dién cam L_han ché téc do tang trudng cda dong tiristor khi khdi déng
va khi chuyén mach.

Khi chuyén mach, i; = > 1

Foim = Iim drm

Dé bai cho iy, ,, = i, = I, = 20 A. Vay:

= 1,(0) = 20 — 9,8 = 102 A

Thési gian suy gidm cda dong dién tuan hoan dudc tinh nhu sauw:
L Iy 051107102

t T 9 AU 2

Wm = Il“.l.‘ - ILII.m

= 2,6 ms.

b

1
Thai gian nia chu ky: = = 5 ms,
i 2 2 . 100

t., <T/2 nén dong dién tuan hoan kip "at" trude khi chuyén mach.

s

BAI SO 70
Cho so da bién tan (onduleur) mét pha, hinh 90.
E = 100 V: f = 500 Hz; tai thuan trod R = 20 Q.
n-

Ti s6 bién ap: k =—— = 2
ny
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Ti s6 phan nhanh so cdp k, = :— = 0,95 (xem hinh vé).
L
Doéng dién lén nhat chay qua tiristor khi chuyén mach la I,.= 40 A
Thai gian khda cia tiristor la ty = 20 us
a. Tinh e¢ae phan td chuy®n mach C., L.
b. Tinh kiém tra xem dong dién tuaAn hoan ij, cd kip "tat" trudc khi
chuyén mach khéng.

Biii gidi

a. Tinh L. va C.

bé tinh duge hai phan tit nay, can biét tri s6 dong dién tai chay qua
tiristor khi bat dau chuy&n mach, sau dd st dung toan db.

Gia thigt T, dang md cho dong chdy qua. Qua trinh chuyén mach bit

R L
J SR |
v
%
; n’ Y la ’ I f-’;
& |—./M\_,__.
T ’
n —~—o0+
£
4, u
by ———— ‘C _ - {

g
K

34

Hinh S0
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dau khi cho xung digu khién md T|. By giv, so d& & hinh 90 duge mo ta
bang hé cde phuong trinh sau:

v = Rij, (1)
u. = 2111; (2)
iy o= 0+ i, (3)
i, - i, = ki, (4)
i C du (5
1. = . N )
- X dt
Tir 5 phuong trinh trén cd thé rut ra:
. u du,
ld = —— Cdl' — N (6)
R, dt
R
trong do Ry = Pl Cy = 4C.

Bidu thuc (8) cho phép xay dung mach dién dang tri cta onduleur khi
chuyén mach, xem hinh 91 .

Qua mach dién dang tri, xdc dinh dugc dong dién tai khi chuy&n mach:

) E 100
b = Lym = ’,, = Som 20 A,
Tinh dai lugng tuong doi:
* - Im.c =i‘0_ -
(1IN S IL"_“‘I 20
Tt [7 . = 2, tra toan d6 & hinh 92 (ing vdi trudng hop tai thuan tro),
xdc dinh dugeL! = 2,3,
T L) = 2,4, cing gua toan d6 nay, xdc dinh duge C7 = 1,85,

Tinh L_ theo cong thuc:
L, = RyLit,, = 5.23 . 2510° = 0,288 mH.

Tinh C_ theo cong thie:
Cltye 1,85 . 25107

o : = — = 935 uF.
! RLH 5
Can 9,25
Vay €, = = = 2,31 uF.
4 4
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b. Xdc dinh dong dién tuan hoan i

Dong dién tuadn hoan xuidt hién khi D, md, tde la khi dién th€ diém m
bang dién thé di€m a, xem hinh 90. Luc bdy git ta cd:

u. n 2E

—.— = E, hoac u, = —

2 'n| k,
u,
v = kuy = k— = —FE = Ri
k E
i = (7
k; R
Phuong trinh can bang sic tu dong:
intn; — n’) + in = in,
Houac i, — iydn; — n’) + in, = in,
: . , i ko 8
1 =15 -1l = — - —11.
1 l. dJ ](I kl
Theé (7) vao (8), duge
i k* E
I =10, — iy = = - — — . )
' k, ke R

Tri 86 cGa dong dién tuan hoan khi D, bat dau ma:
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Le k* B
IH(0) =" — e —
k| k! R
40 4 100 _
- —— — — — = 19,88 A
0,95 0,9 20

Thoi gian "tat’ cia déng dién tuan hoan dugc xac dinh theo bi¢u thie

sau, néu xem D; va T, la nhitng phén ti ly tudng:
I’t."II‘.'(O)’ = u:ih't’s.lr',’
trong dd:

= 100.( ) = 526 V.

95

L.1,(0) 0,288.107%.19,88
to. = — = = e = 1,088 ms.
" u,, 5,26

Vay

Ntita chu ky cuia dong tab:
T 1

= 1lms.

2 2 . 500
Nhu vay, néu D, T, la nhitng phan tit 1y tudng thi dong tuan hoan
khong kip tat trude khi chuyén mach (ts_g > T/2).

Nhung néu xem dién 4p sut trong D, va T, la Ay, = Au, = 1 V thi
thoi gian tat =6 la:
i LI,
t . = — = 0,79 ms <—§—

- w,, + 2

BAI SO 71
Cho s¢ 46 bisn tan ba pha, tai ba pha thuin cam, dau theo hinh "sao"
(Y1, xem hinh 93a, E = 9 V, L = 1 mH, f = 100 Hz.
a. Vé cae dudng cong bidu dién dién Ap cdc pha tai u), u,, u,
b. Tinh va vé dong dién cac pha tai: i, i, i, va dong dién ngudn i,
biét rang:
- khit
- khit =

T
- <
[ -

=

o
+ —
—
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¢. Tinh tri trung binh cla dbng dién chay trong tiristor, I, va clia dong
chay trong diot 1),

Bai pidi
a. Lan lugt cho xung didgu khifn md cde tiristor theo trinh tu 1, 2, 3,
4, 5, 6. Xung ne cich xung kia 60" dién.

Thiét bj chuyén mach (khong vé trén sa db) dam bao: khi md T, thi
khoa T, va nguge lai, khi md T, thi khda T, va nguoc lai, khi ma T, thi
khda T, va nguae Jai,

Dién theé tai cdc diém 1, 2, 3 so vai di€m N (cye am cta nguon dién)
la U, U,y Uy duge trinh bay trén hinh 93b.

Dien thé tai cdac diem 1, 2, 3 so véi digm trung tinh cia tai, diém ¢,
duge xac dinh theo cdc cong thic:

1

W = @Uin = Uy = Uz
1

uy == Gl = Uy = Uiy

1
uy = 2Uyy — Uiy = Uy

va duge trinh bay trén hinh 93b.

b. Dong dicn tai.

Do tai doi xing, dong dién cdc pha tai lech nhau 120 dién. Dién ap
pha ¢d dang 6 bac, bién dé la E/3 va 2E/3. Bi€u thue cia dong i, dugc xdc
dinh Wng vdi ting bac dién ap. Tri cudi ctia bac nay sé 1a so kién cia bac
k& tiép no.

- Trong kheang 0 < t < T/6, ta cd phudng trinh:

di E
“dt 3
va nghiém 1a [ = — ¢t + A
i 3L
Van dung =a kién dau bai cho: khit = 0, i = — [, ta cd:
) E
1 = -sLt - Im, (1)
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\ E.T
» khi t = T/6, ta ¢d W{T/6) =—— - 1,

3L6
= 0 - Im = Iml‘ {1a)
- Trong khoang T/6 < t < 2T/6, ta ed phuong trinh:
di
L = 2E/3
dt
va nghiém la i = 3L t — T/6) + L. (2}
2E.T
+ khi t = 2T/6 ta cd H2T/6) = —— |
3L.6
= 15 — I|1‘| = = Im?.’ (2a)

- Trong khoang 2T/6 < t < T/2, cé phugng trinh:

di E
L— = E/3, va nghiém la i =— (t — 2T/6) + I,  (3)
dt 3L

E.T
e khit = T/2 ta cd i(T/2) = —— + 16 — I,
3L6

= 20 - I (3a)
Theo dau bai, khit = T/, i =1
I, = 20/2 = 10 A.

- Trong khoang T/2 < t < 4T/6, ta cd phuong trinh:

.y Dén tit (3a) rit ra:

di
L =—— — E/3

dt
va nghiém la i =~_‘3—5‘- t - T2y + L, {4)
. LT P ET
khi t = 4T/6 ta ci H4T/HE) = - — + Ia
=5 =1 (4a)

- Trong khoang 4T/6 < t < 5T/6, ta cd phudng trinh:
di
L— = - 2E/3
di
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2E
va nghiém la = - - L (t — 4T/6) + I.4 (5)

(v

- khi t = 5T/6 ta oo i(BT/6) = — & = I {ba)
- Trong khoang 5T/6 < t < T, ta cd phuong trinh:
di
L— = — E/3
dt
) E
va nghiém la i=— — (t — 8T6) + [,5 (6)
3L )
« khit = Ttacs (T) = = 10 A = -1, (6a)
Dong dién tai i; cd cac tri cudi cia ecac bac nhu sau:
Iml = Im_‘? = -5 A
Im_" = Im = 10 A
Lo = =1 = —-10 A

Dong dién cde pha tai ij, i, i; duoc trinh bay trén hinh 93b.

Vi tai thuan cam nén tiristor va didt song song nguge véi no thay nhau
dan dong, méi thist bi din dong trong khoang T/4 trong mot chu ky cua
dién ap tai.

Cac dusng cong bi€u dién iy, iy, ipg VA i), iy ipe dude trinh bay
trén hinh 93h.

Dong dién ngudn i, la duong khi ngudn cung cdp nang lugng cho tai,
va la am khi tdi tra nang lugng vé ngudn:

i, = b+ iy s = (i F iy + ips)
e dang nhu rang cua, dugc trinh bay trén hinh 93b. Vai bién do = 5 A

c. Tri trung binh L. va I,

I, =1 r g P, e 1 —
Tt T ?[7 ml- 12 TZ m2 mee 6 }
5 1 15
I = 100[ e . —_] = 1,458 A.
2 1200 2 600

184



BAI s6 72

Cho sd d& tan ba pha, hinh 94.

Mb6i tiristor cho déng chdy qua trong T/2 méi chu ky, theo trinh ty 1,
2,3 4,5 6

Nguén dién mot chisu E = 240 V.

Tai la dong co dién ba pha, long sde, 2,7 kW. Méi pha ¢6 dién tro R
= 4 € va dién ¢cam L = 8§ mH. Déng co lam visc & tAn 6 f = 50 Hz.

a. V& dang dién 4p day dat trén tai: Uksr Urr

b. Tinh va vé dong di¢n pha i, i,.

c. Ve dong dién day iy

+C ? & Y & &

<17y : T

=
[P
et

Hinh 84

Bii gidi
a. Lidy diem N (cyc am clta ngudn E) lam didm chuén.
Dién thé clia cic digm R, 8, T duge trinh bay trén hinh 95a, b, ¢. Van
dung cong thic:
Ups = Ven = Vs
Uk
bién 4p day Ugq va Uy, duoc trinh bay trén hinh 95d, e.

= Vin — Ven

b. Bidu thic cua dong tdi i,
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Khi T, va T, md cho dong chay qua, ta cd phuong trinh
di,.
I.ld— + Ric - URS'
t

Viét phuong trinh dudi dang todn tu Laplace:

a U, i.(0)
IC(P} _ A +_F
Rplp + a) (p + a)

_ e—:il) + iC(O)e““,

R
t do =— =——— = 500
rong Q a L 8_10‘3
T T = —_ k\
. Trong khoang 0 < t = 3 Ugs = E = 240 V, véi i (0) = 0 (chu ky
dau).
240
ic - _ . {1 _ e—ﬁt)ﬂl)’ {1)
4
T T
Khi t =— ,i.(— ) = 60(1 — e33) = 57,86 A
3 3
t T . . i X
. Trong khoang 3 = t = o Ugs = 0, ilo) = 57,86, dong i, cd
dang:
i, = 57,8670 — T3 (2)
T : =] ,66
Khi t = 1(‘{—2 )y = 57,867 = 10,83 A
T 5T . \
. Trong khoang 3 <t = < Ugs = — B, il0) = 10,93 A, dong
i;- cd dang:
i = — 60(1 — e0CT/2) 4+ 10,9360 (3)
Khi t _oT , g (ir } =— 60(1 — ¥ + 10,9333 = — 5747 A
G 6
oT i = -57,47, dong i
. Trong khoang 5 = t = T: Uy = 0; iplo) = 57,47, g l¢
cd dang:
i = —57,47.e7000 — 3176, (4)
Khi t = T, i (T} = —57,47e7 = — 10,85 A,
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a) f
e T2 ¥ —
u
N
& t
a + -
T/3 7
UTN1
c) t
01 27/3 7 =
s
d)
g 7/2 574 ¢
7/ 7
umj
e) o /s T/ t
21/ T o
z'c1
Ty Ilé 28735 A/ 1 mm
T
f) 01 1 7
i
g9 o ; z
4 I;R'ﬂ fc‘é’q
T2 r ot
h) o ve i X . -
Hinh 85
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Tri s6 1 .(T) = —-10,85 s& dugc dung lam so kién cho i,. trong chu ky
thid hai.

Xét chu ky tha hai

|3

. Trong khoang 0 s t = ¢ Upg = E; i(0) = —10,85

i(- = 6O(1 - e—ﬁlllll) _ 10,85.9_"‘{“", (1’)

r

i) = 57472 A

T T
. Trong khoing 35 t < Cul Upg = 0, 1p00) = 57,472
i, = 57,472 500(-11) (2
) T
i¢- {— ) = 10,855
2
T 5T )
. Trong khoang _EZ-E t = s Uy = — E, i(0) = 10,855
it' = —80(1 — e—ﬁtlll(t—'l';’Z)) + 10!8559-500{#1’}’2)’ (3"
5T
i (— ) = =-5747.
6
. . 5T .
Trong khoang G st s T Upg = 0;i0) = — 57,47
i(- = _57’47_9-511110—5'{‘!1’.), (4‘)
i {Ty = ~ 10,85 A

Nhu vay, sau hai chu ky dong i, dd xdc lap.

Dong i, vugt trude dong i vé thoi gian la T/3.

Dong i, = i — i,

¢. Cac dudng cong bifu dién i, i,, iy duge trinh bay trén hinh 95f, g,
k. Dong i, dudc vé nho cac biéu thic (17 + 4').

BAl SO 73
Ngudi ta ding thiét bi bién tan dong hang lam ngudn nudi mét dong
co khéng déng ba ba pha (hinh 96) rd cac s6 liéu dinh mic sau:
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P, =11kW, U = 190 V (dién ap gidia hai day); cosp = 0,8, 5 =
0.8; f = 80 Hz; X = wL = 4,22 Q (dién khang tan).

a. Vé cac dong dién PRI IS i

b. Tinh tri dinh mye cua dong dién mot chidu do khau trung gian cung
cdp I,
c. Tinh dién dung caa tu dién chuyén mach.
d. Tinh cac s6 liéu can thiét d&€ chon cde phan tit han ddn cong suit.

d. Xdc dinh dién cAm L néi tiép vdi méi tiristor 48 han che sy bién dai

cia dong dién tiristor néu gt lmx = 100 Afes.
Ty .
Ly
o _1’_5
ek
14

g
™
]

"7 7
T, 7 }U‘Z A
L, Ly Ly
) 1
&
Hinh 98
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Bai gidi
a. Khoiang ddn dong cla cdc tiristor va dong dién cdc pha tai duge trinh
bay trén hinh 08,
by. Xdae dinh tri dinh mtc cta déng digén médt chiéu do khau trung gian
cung edp I,
Cong suat trén truc déng co:
P, = 1100 W.
Cang sudt dong co ldy ti ngudn cung cdp:
Py = Vv3U I cosp_
Tri hiéu dung cta dong dién pha tai:

P 1100

n

I, = —= = — = 5,22 A.
3y V3U cosp 0,8+/3.190 . 0,8

Déng dién pha tai 1a moét ham cd chu ky 2L = 27; ¢d dang "gan sin
chit nhat".

Xét dong tai i, Bifu thic giai tich cta iy la mot chudi Fourier. Viéc
xdc dinh cdc s6 hang Fourier sé thudn tién hon néu ta chon gée toa do nhu
trén hinh 97.

Fd
rd
/
rd
7/
L__
hY
N
A Y
BN
Vi
rd
rd
rd
A
A
N
|
e
b ™

5:’:’/6,

Hinh 97
Khai trién Fourier cia dong dién pha khong chita thanh phan hang vi
dién tich trong nita chu ky duong bang dién tich treng ntta chu ky am, va

cing khong chia s6 hang bac chan vi f{(8) = —flz + 6). Tdm lai:
i, = bysinf + bsindfl + .. + b sinnf + .. )
2 A0
trong dd b, =— [ Lysinn&dé
JT T i
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243

= ——I,n =15 7 11, 13

PR
nr

- lay d&u "+" d6i vai n = 1, 11, 13, ...

- lay dau "—" 461 véi n = 5, 7, 17, 19,...
Song cg ban ctia dong dién pha R la:
N 2v3 ~
g = —— I;sind = V2] sinf
b
Do do 1, = 22 1 1os 52
odo [[ = — = 1,28 . 5,22 = 6,7 A,
'oavg n
7 ] % kil
/ 2n
f e ]
N [ ¢
! e
0! z 7 L 6

% i 4 5 r_' __TS____'F &
1 ks 4
5
i T |
R
i "rd' 1
ok | , 2
‘ ! T 27

1 | )

Hinh 88

c. Tinh dién dung cia tu dién chuyén mach,

Dudi day sé xét mot qua trinh chuy&n mach, vi du qua trinh chuyén
dong dién tai I, tit pha R sang pha S

Cac sdng co ban cta i 1y I tao thanh hé dong dién xoay chiéu ba
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pha ddi xding. Chiing tao ra tit trugng quay trong stato déng co. Tu cdc
song co ban trén cd thé vé uy,, ug va up, xem hinh 99

u, = v2Usin @ + 2/6)

u, = v2Usinld — 7/2)

u; = v2Usin 8 — Ta/6),

trong do U la tri hiéu dung cta dién ap pha.

Gia thiét T, va T, dang dan dodng, i, = [;ig = 0 1) = ~ I,
U = ugy = U,
u, = Uy = 0
Uz = Uesy = —U,

. Khi # = #,, cdp xung md T, (xem hinh 96). Tiristor ndy md, dat dién
ap u,, = — U, tén T, khién T, bi khda lai. Dong dién I, lap tuc chuyén
sang T, ro6i ré thanh hai nhanh:

— nhanh thd nhat la i, = 3 I, nap dién cho C, theo chiéu nguge.

1
- nhanh thi hai lai, =i, = 3 I, nap dién cho C, va C; (ngugc).
Dong dién hai nhanh hop lai chdy qua D| vao pha R rdi ra tai pha T qua
D, va T,
Uy = Yy
Diot D, van edn bi khoa.

CKhi B o= 6 ue = - g = = v6Usin(s, + n/3) = —v6Usine.
Upsy =
Diét Dy bat dau dan dong. Theo mach vong ABSRA cd thé viét:
L a + L—d_(' Ip =0 (1)
g o= - u up, — i, — = 0,
Uy dt N 3 FT d
2 _
trong do u, = j?.iRdt — V6Usina, {(2)
Tai di€ém ()’ ctia mach tai ta ed: iy, + ig + i = 0.
di, diy
Lic niy i; = I, do d6 - — = , (3)
dt dt

Thé& (2} va (3) vao (1) va lay 6, lam gdc toa db, ta co:
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di 2 _ —
zLFt_R + '56 I i dt — v6Usina + V6Usin(wt + a) = 0

Vi U, bién thién cham nhiéu so voi u,, nén dé doan gian viéc tinh
todan co thé xem sin(wt + o) = sing.
Cudi cung ta cd:
di, 1
ar ek =0, (4)
Viét (4) duoi dang toan tit Laplace

PLep) = pig(0) + wll (p) = o,

trong da:
RO = Ly
N 1
[ Dl _ —
3LC
w, la tin s6 gde cong hudng.
pl
IR(p) = > d 3
e+ owy
i it) = I .coswt, (5)
Bié¢u thic nay ldy goc toa do tai B,
Dién Ap trén tu dién C:
l .
llL,] = (: f —g-lkdt + uL‘I(O)
21y, S
u, = . sinw,t — Y6Using, (6)
3er

Khi w,t = /2 thi iy = 0, diét D, bi khoa lai

, ig = I,. Két thic qua
trinh chuyén dong dién tai tit pha R sang pha S.

21, —
Lie nay v, = U, = -~ V66U sina
' 3Cuw
Hoac U“ = 2Lwr'1d — V6Usina s (7}
Tri cuc dai caa dién dp trén tu dién chuyén mach (khi « = 32/2):

U,» = 2Lw I, + v6U (8)

Trong truong hop dang xét: I, = 6,7 A; w = 314 radfs, U = 190/Y3 =

It
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110 V. L = 4,22/e» = 0,0134 H. Néu cho w, = Tw thi
U,m =2.13410%7 . 314 . 6,7 + v8.110 = 664 V
d. Tinh cac s6 lidu cén thict:
- Béi vai diet:
Upim = VBU + U, = = V6.110 + 664 = 9334 V
1, 6,67
Ly =~ = = 222 A
3 3
Bl vé1 tirvistor:
[I'I.rm = UIJ.I'I'I =
L =1, =222 A
d. Xdc dinh L.

di
Un_m = 21"3'? nx
664
b = Tooter - MO HH

— T} e

Hinh $¢
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Bién 1ap: NGUYEN NGOG
Stra ché bin: PHAM VAN
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NHA XUAT BAN KHOA HOC VA KY THUAT
70 Tran Hung Daoc - Ha Noi

In 500 cudn khé 16x24 cm, tai Cong ty ¢d phdn In Hang khang
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