Chuong 5. Diéu ap xoay chiéu

5.1. Khai quat vé diéu ap xoay chiéu

5.2 Diéu ap xoay chiéu mét pha

5.3. Diéu khién diéu ap xoay chiéu mot
pha

5.4 Diéu ap xoay chiéu ba pha

5.5. Piéu khién diéu ap xoay chiéu 3 pha



5.1. Khai quat vé diéu ap xoay chiéu

[0 Cac phucng an diéu ap xoay chiéu
O Hinh 5.1 gi6i thiéu mot s6 mach diéu ap xoay chiéu mét
pha

Hinh 5.1 Cac sc do diéu ap xoay
chiéu



5.2. Diéu ap xoay chiéu mét pha

L] 1. So dé diéu ap xoay chiéu mét pha
O 1l. Piéu ap moét pha tai thuan tro
O 1ll. Diéu ap mot pha tai tré cam



l. So do diéu ap xoay chiéu mét pha

[0 Hinh 5.2 gi6i thiéu cac so do diéu ap xoay chiéu mét
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Hinh 5.2 So d6 diéu ap xoay chiéu mot pha bang ban
dan a. bang hai thrysistor song song ngudc; b. bang
triac; c. bang mét thrysistor mét diod; d. bang bén diod
mot thrysistor



Il. Piéu ap xoay chiéu mét pha tai thuan tro

[J Khi tai thuan tré hoat dong clia so d6 hinh 5.2 cho dién
ap dang hinh 5.3

Hinh 5.3



L1 [

Tai cac thoi diém 0L Oy, CO XUng diéu khién céc thrysistor T,, T,
cac thrysistor nay dan. Néu b qua sut ap trén cac thrysistor, dién
ap tai c6 dang nhu hinh vé. Dong dién tai dong dang dién ap va
dudc tinh: U, sinot

Khi thrysistor d&n R

(5.1)

Khi thrysistor khoa i =0
Tri s6 dc‘)ng dién hiéu dung dudc tinh

U2 ot sin2ot] (5.2)
? { t 4n l

2 . .
2_Yn(l o  sin2o |:B\/1—3+S'”2‘* (5.3)
R2\2 2rn 4x R T



l1l. Diéu ap xoay chiéu mot pha tai dién cam

(] Nguyén li diéu khién
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Hinh 5.4



[0 Puong cong dién ap va dong dién khi cac goc ma khac
nhau




Khi a>¢, dong dién tai gian doan

[1 Phuong trinh clia mach la:
L% +Ri=U_sinot (5.4)
[1 Nghiém cua phuaong trinh dong dién la:

=i +i, = %sin(oat —)- Uz sin(o. — (p)eL(t‘”J (5.5)

[1 Trong do

Z=R’ +(oo|_)2;tg(p:“)—RL (5.6)



Khi a<e, xung moi hep
(1 Néu xung méi dang xung nhon va hep, thrysistor T, dan
khi nhan dudgc xung moi, phuong trinh dong dién van

iy U e8] 57)

[1 Dong dién triét tiéu khi ot> n+¢, do do I6n hon n+a.
Xung dua t6i cuc diéu khién T, truc khi dién ap anod
clia n6 chuyén sang +, do d6 T, khéng dan.

[ Viéc khéng dan ctia T, 1a do: tai thai diém c6 xung moi
t, cuén day con dang xa nang lugng, lam cho U, < 0.
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[1 Bbuong cong dong dién khi a<g

t
Hinh 5.6

A
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Trudng hop diéu khién bang xung c6 do
rong 16n

1 Néu xung méi dang xung réng, thrysistor T, nhan dudc
xung moi dan, phuong trinh dong dién van la:

[] Dong dién triét tiéu khi ot> n+¢, do dé I6n hon n+a. Xung
dua tGi cuc diéu khién T, trudc khi dién ap anod clia n6
chuyén sang +, nhung xung moi co do rong dd 16n nén
dén khi dong dién T, triét tiéu T, van con ton tai xung
diéu khién nén n6é dudc dan.
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Tri hiéu dung cua dong dién

[JKhoéng dan X cla cac | | R,
thrysistor dugc xac dinh tu Sln(oc + A — (p) = SII’](OL — (p)e " (5.8)
phuong trinh siéu viét 1 o+
? \ A —_— .2
[Tri hiéu dung ctia dong dién Ly =— j't ((Dt)-d@t (5.9)
dudc tinh tu biéu thic dinh nghia T«
(5.9) 7
. ) 2U a+b+c(d—h)

OThay (5.7) vao (5.9) ta c6 i = —=—5 \/ (4.10)
(5.10) VRO X, T
[ICac hé s6 trong biéu thiic X
(5.10) c6 dang: d:e({ésin(a+%—(p)+ Cos(a+7n—(p)};

a=0,5[\ —sini.cog20.— 2¢ + 1)} 1

ﬂ h=-—sin(o. — )+ codo — )
b:Qsinz(oc—(p).[l—eQ j; ? .
2Q2 Q:E:F

C= o 1Sin(oc —)
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P3c tinh diéu khién
Tri sO dién ap tai dugc tinh

Utﬂizu\/l_ngsinZoc (4.11) Uwi:U\/&_sinZ(a+x)—sin2a (4.12)
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Dong dién co ban cua cac diéu hoa

Ut Ut
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Bién thién cdng suat theo géc mo
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5.3. Mach diéu khién diéu ap xoay

chiéu moét pha
l. Mach diéu khién don gian

\u N
t

Hinh 43.1
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[J Mach diéu khién triac don gian
R,  C, R; 1

Hinh 43.2
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II. Nguyén li diéu khién

(] V& nguyén li, mach diéu ap xoay chiéu c6 van ban dan
dugc mac vao Iudi dién xoay chiéu, nén mach diéu khién
hoan toan giéng nhu chinh luu.

[] Truong hdp mach déng luc dugc chon la hai thrysistor
mac song song ngudc nhu sc dd hinh 3.2a, can c¢o hai
xung diéu khién trong méi chu ki. Mach diéu khién cé thé
st dung so d6 hoan toan giéng diéu khién chinh luu mot
pha c& chu ki, v6i méi thrysistor mét mach diéu khién
doc lap

[ Bbi v6i nhiing tai can diéu khién ddi xiing, doi hdi hai
thrysistor ma déi xding, Iic nay can cac kénh diéu khién
thrysistor c6 goc mad cang it khac nhau cang tét. Mong
muon la ching hoan toan giong nhau. Nhung su giéng
nhau nay chi c6 thé dat d&n mét chiing muc nao do6
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Nguyén Ii diéu khién

O Gian dé néu nguyén li T/\
diéu khién gici thidu trén } VAN

hinh 43.3
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Hinh 43.3 Nguyén li diéu khién diéu ap xoay
chiéu.
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Pudng cong cua cac khau
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Hinh 3.11 Nguyén Ii tao dién ap tua trong diéu ap xoay
chiéu
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Mach diéu khién cap thrysistor song
song ngudc
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Hinh 3.13 Céac phuong an diéu khién cap thrysistor mac song
song nguadc
a, hai mach diéu khién doc lap; b,- mét bién ap xung hai
cudn day thr cap; ¢ O chung Iénh ma van, khac nhau 24
khuéch dai




Mach diéu khién
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Giai thich hoat déng clia so d6
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5.4. Diéu ap xoay chiéu ba pha
[0 1. So do dong luc.

L1 1. Nguyén li hoat déng
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5.3. Diéu ap xoay chiéu ba pha
[0 1. So do dong luc.

(1 So dé diéu khién bang cap thrysistor song song nguoc
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[J So d6 diéu ap xoay chiéu bang triac
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Hinh 3.25: Diéu ap ba pha bang Triac



[ So d6 diéu ap c6 dao chiéu
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Hinh 3.27: So dé diéu ap ba pha c6 déi thi tu pha

30



So d6 dong luc dién hinh thudng gap

oA1 ? B i C,
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Il. Nguyén li hoat dong

Nguyén tac dan dong trong s dé diéu ap ba
pha

Ba pha c6 van dan: Ug = U,

Hai pha c6 van dan: U =(1/2)U g,

Trén pha dang xét khong van dan U5 =0

32



1. Nguyén tac dan dong trong so do diéu
ap ba pha

Ba pha c6 van dan: Ug = Uy,




Hai pha ¢6 van dan U =(1/2)U
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[0 2. Giai thich hoat déng ctia s6 do (
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Mot s6 nhan xét vé hoat dong clia so do trén

Pién ap tai c6 dang dap mach
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[0 Hoat déng clia s6 do khi gbc ma 16n (vi du o = 1200)

\Xs
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O 11I. Bac diém diéu khién diéu ap ba pha
(] Piéu khién diéu ap ba pha c6 thé coi nhu chinh luu ciu ba
ph
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Hinh 3.30 Céac cach ndi day cua diéu ap xoay
chiéu ba pha tai néi Y khéng day trung tinh 38



[0 Piéu khién bang bién ap xung hai cuén day
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Hinh 3.33 Dém xung bang bién ap.
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[0 Dém xung trudc tang khuéch dai
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[ Diéu khién bang xung don
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O] Piéu khién bang chum xung
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Hinh 3.39 Diéu khién ba pha bang chum xung
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5.5 Dac diém diéu khién diéu ap ba
pha

Nguyén li diéu khién
Piéu khién bang cach démh xung
Piéu khién bang chum xung
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. Nguyén Ii diéu khién diéu ap ba pha

Piéu khién diéu ap ba pha c6 thé coi nhu chinh Iuu cau ba

pha
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Ba cach cap xung diéu khién

Cap xung dong thdi cho cac van 6 nhém NA va
nhom NKvi du nhu hinh vé:

Cé thé c6 ba cach cap xung diéu khién
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[0 Piéu khién bang bién ap xung hai cuén day
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Hinh 3.33 Dém xung bang bién ap.
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[0 Dém xung trudc tang khuéch dai
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[ Diéu khién bang xung don
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Piéu khién diéu ap ba pha khi van |3 tria
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O] Piéu khién bang chum xung
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Hinh 3.39 Diéu khién ba pha bang chum xung
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