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Khi doc qua tai ligu nay, néu phét hién sai s6t hoic noi dung kem chat luong
xin hdy thong bdo de chding toi stra chira hoac thay thé bang mot tai liéu clng
chu dé cua tac gla khac. Tai li¢u ndy bao gom nh1eu tai liéu nho co cung chu
dé bén trong nd. Phan ndi dung ban can c0 thé nam 6 giira hodc & cuoi tai lidu
nay, hiy st dung chirc nang Search dé tim ching.

Ban c6 thé tham khao nguon tai liéu duoc dich tir tiéng Anh tai day:
http://mientayvn.com/Tai_lieu da_dich.html

Thong tin lién hé:
Yahoo mail: thanhlam1910 2006 @yahoo.com

Gmail: frowrthes@gmail.com

Theo yéu ciu cia khich hing, trong mdt nim
qua, ching t6i di dijch qua 16 mén hoc, 34
cubn séch, 43 bai bio, 5 sb tay (chua tinh céic
tai liéu tir nim 2010 tré vé truéc) Xem & diy

DJCH VU Chi sau moét lan hién lac, viéce

DICH dich duoc tién hanh
TIENG

ANH
CHUYRN Gia ca: cé thé giam dén 10
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NHAT VA Chat lu'(_)'ng:Te}.o dung niém tin cho

CHINH kh’éch hang bang c6ng nghé 1.Ban

XAC thay duoc tog‘tn bé ban dich: 2.Ba’n

NHAT danh gia chat luong. 3.Ban quyét
dinh thanh toan.




Chwong 1: PHAN TICH PHIONG AN-
CHON KET CAU THIET KE.

A.KHAI NIEM CHUNG.

LKHAI NIEM VE CONG TAC TO:

Cong tic to 1a khi cu dién dung dé déng ngat th[dng xuyén
cdc mach dién dong luc, tir xa bang tay hay tu dong.
Viéc déng ngit cong tic to ¢ tiép diém c6 thé d[ oc thuc hién biang
dién tir, thily luc hay khi nén. Trong d6 cong tic to dién tir d oc s
dung nhiéu hon ca.
ILPHAN LOAL:
1. Theo nguyén 1y truyén dong ng[di ta chia cong tac to thanh cic
loaisau:

+ Cong tic to dong ngat tiép diém bing dién tir.

+ Cong tac to dong ngat tiép diém bing thuy luc.

+ Cong tic to dong ngat tiép diém bing khi nén.

+ Cong tic to khong ti€p diém.
2. Theo dang dong dién trong mach:

+ Cong tac to dién mot chiéu ding dé dong ngat mach dién
mot chiéu. Nam cham dién cua n6 1a nam cham dién mot chiéu.

+ Cong tac to dién xoay chiéu dung dé dong ngit mach dién

xoay chiéu. Nam cham dién ctia n6 1a nam cham dién xoay chiéu.



Ngoai ra trén thuc t&€ con c¢6 loai cong tic to s dung dé déng ngét
mach dién xoay chi€u, nh[hg nam cham dién ctia né 1a nam cham
dién mot chiéu.

I1L. CAC YEU CAU POI VOI CONG TAC TO:

Cong tac to phai déng dit khodt, tin ciy phai dam bao do bén
nhiét nghia 1a nhiét do phat néng clia cong tic to nho hon hoic
bang nhiét do phat néng cho phép: 6 < [6,, ].

Khi tinh todn, thiét k€ cong tac to th[Ong phai dam bao lic
dién dp bang 85% U, thi phai du stc hiit va lic dién dp bang 110%
U, thi cuon day khong néng qua tri s6 cho phép va cong tac to van
lam viéc binh th[ Oong.

Dam bao do bén dién dong: do bén dién dong dloc xac dinh
bang s6 14n déng ngét t6i thi€u ma sau d6 can thay thé hoic sira
chiir cdc ti€p diém bi an mon khi ¢6 dong dién chay qua ti€p diém.
Pam bao do mon vé dién doi vdi cong tic to tiép diém, trong ngay
nay nhitng loai cong tic to hién dai do mon vé dién tir (2+3).10° 14n
déng ngat.

Dam bao do bén vé co: d0 mon vé co dLoc xdc dinh bang s
14n déng ngét t6i da ma chlt doi hoi phai thay thé hoac stta chit cac
chi ti€t khi khong c6 dong dién tiép diém. Ngay nay cdc cong tic
to hién dai do bén co khi dat 2.10” 1an déng ngat.

IV.CAU TAO CUA CONG TAC TO:
Cong tac to dién tir bao gdm nhitng thanh phan chinh sau:

Hé thong mach vong dan dién.



Co cau dién tur.

Hé thong dap ho quang.

Hé thong phan luc.

V.NGUYEN LY HOAT PONG CUA CONG TAC TO:

Khi d[a dong dién vao cudn day ciia nam cham dién sé tao ra
tu thong @ va sinh ra luc hat dién tor Fy, . Do luc huat dién tu 16n
hon lyc phan luc 1am cho nip clia nam cham dién bi hiit vé phia
mach tir tinh. Céc ti€p di€ém thdng md cla cong tic to d[oc déng
lai. Mach dién thong.

Khi ngit dong dién clia cudén day nam cham thi luc hit dién
tr F;,=0 d[6i tac dung clia hé thong 10 xo s& ddy phan dong trd vé
vi tri ban dau. Céc ti€p di€ém cla cong tac to md, hé quang phat
sinh & tiép diém chinh s& d[oc dap tit trong budng dap hd quang.
Mach dién ngat.

B. PHAN TiCH PHIONG AN CHON KET CAU:

Dé c6 mot két cau hop ly va phu hop vé6i diéu kién cong nghé
cho cong tac to thiét k&. Ta ti€n hanh khao sdt mot so loai cong tic
to cia mot s6 nl6¢c dang st dung & Viét Nam:

+ Cong tac to cua Viét Nam.

+ Cong tac to cua Lién xo.

+ Cong tac to cua Nhat.

+ Cong tac to cua Han Qudc.

+ Cong tic to cua Trung Quoc.



Sau khi tham khao vé€ co ban cong tic to cua cdac n[6c déu giong
nhau. Tt d6 em c6 nhan xét sau:
I. MACH TU:

Trong tat ca cac loai cong tac to cua cac n[Gc ndi trén ngl Oi
ta déu str dung mach tir chit W cé cudn day dloc dat & gita, trén
hai cuc tir ng[ i ta dat vong chong rung.

Loai ndy c6 [h diém: Luc hiit dién tir 16n va d[oc phan b6 déu nén
lam viéc chic chan va tin cay.

Céc loai kiéu hut trong mach tir: ¢6 2 loai.

1. Hut thang:

Uu diém: ¢6 cau tao don gian dé thao 1dp, nho gon nén kich
th{6c clia cong tic to nho va gon. Tu thong ro khong doi khi
chuyén dong, luc hit dién tir 16n.

Nh[oc diém: khong st dung d[oc v6i dong dién 16n vi do mo
cua ti€p di€ém bang do md clia nam cham dién. Nén néu dung cho
dong dién 16n thi d0 md cua tiép diém 16n dan dén nam cham dién
héa. Khi d6 kich th{ 6c ctia cong tac to sé 16n dan dén hay bi rung
dong.

2. Hut quay:

Uu diém: c6 céu tao don gian, do mo ti€p diém 16n nén si
dung cho cdc loai cong tic to ¢c6 dong dién 16n.

Nhloc diém: vi do ciu tao cua loai ndy 1a c6 hé thong cdnh
tay don nén kho ché tao va thédo lap, kich th[Gc cong tac to 16n.

1. TIEP PIEM:



Do mach tir kiéu hiit thang nén ta chon tiép diém c6 dang bic
cdu mot pha hai chd ngat.

Kiéu nay c6 [u diém: vi ta chon nh{lvay boi chd ngat trong
mach 12 hai nén c6 kha nang ngat nhanh, chiu dloc va dé dap ho
quang. Pong thoi giam hanh trinh chuyén dong dan dén giam kich
th[ 6c cua cong tac to. (nh[hinh vé).

Trong do:
1. Thanh dan tinh )
2. Thanh dan dong. 3
3. Tiép diém dong. . e 4

4. Tiép diém tinh — u %

I1L. BUONG DAP HO QUANG:

Buong dap ¢6 tac dung gitp ta dap tat hd quang nhanh nén
phai dam bao cac yéu cau sau:

+ Dam bao kha nang dong va ngat: nghia 1a phai dam bao gia
tri dong dién ngét & diéu kién cho trl dc.

+ Thoi gian chay ho quang nho, vung i6n héa nhd. Néu
khong ¢6 thé choc thiing cach dién trong budng dap hd quang.

+ Han ch€ anh sang va am thanh.
Do tac dung ciia h6 quang 1a rit nguy hiém nén ta can phai c6 bién
phap nhanh chéng dap ho quang.
Dai vGi cong tac to xoay chiéu c6 hai phlong 4n dap hé quang chu
yéu la:

+ Diing cudn théi tir ¢6 budng dap 1a khe hé hep.

+ Dung budng dap ki€u dan dap.



Phlong phéap tht nhat ¢6 kha nang dap ho quang rat tot song két
ciu phic tap, th{dng dung cho céc loai cong tic to c6 dong dién
16n lam viéc & ch€ do nang va trung binh.
Phlong phdp thit hai c6 két cdu don gian dé ché tao, nhng kha
nang dap hd quang kém hon phlong phip tht nhat. N6 dloc dung
cho cong tac to c6 dong dién khong 16n 1am.

Nh(lvay & day ta thiét k€ cong tac to ¢6 U,,=400 (V); 1,,=60
(A) . Ta s& chon budng dap hé quang 12 buéng dap kiéu dan dap
dloc 1am tir vat liéu sat it cacbon. Loai nay c6 két cau don gian dé

ché tao va don gian trong tinh todn va dam bao khi lam viéc.



CHUONG 2: CAC NGUYEN LY CUA MAY BIEN AP

Bai s6 2-1. M4y bién 4p giam 4p mot pha ly twong (khong bi sut ap, khong ton hao,
dong dién khong tai bang khong) c6 S = 500kVA, 22000/220V, MBA dugc ndi vao luéi
dién c6 dién ap 22kV, f = 60Hz, tir thong cuc dai trong 16i thép ltc nay la 0.0682Whb.
Xac dinh s6 vong cta day quan so cap. Néu dién ap tang 20% va tan s6 giam 5%, xac
dinh tir thong mdi trong 16i thép.

S6 vong day ctia cudn so cap:
Noo_ Ye 22000
' 444xfx®D  4.44x60%0.0682
Tt thong trong 16i thép khi dién ap tang va tan s6 giam:
_ 12U, _ 1.2 x22000 — 0.0861Wb
444x0.95fx N, 4.44x0.95x60x1211

=1211vg

Bai s6 2-2. Mdy bién 4p giam 4p mdt pha ly twong dién 4p 2400 - 120V, may duwoc noi
vao ludi dién co dién ap 2.4kV, tir thong hinh sin trong 16i thép lic nay la @ =
0.1125sin188.5t Wb. Xac dinh s6 vong ctia day quan so cap va thi cap.

Tan sO cua ngudn dién:

o0 188.5 _ 30Hz
2n 2w
S6 vong day ctia cudn so cap:
U, 2400

N, = = =160vg
444 xfxD 4.44x30x0.1125

Ti s6 bién d6i dién ap:
_Ug, 2400
U, 120

S vong day ctia cudn thit cap:

U 160
Ha a 20 Ve

Bai s6 2-3. Mot mdy bién ap mot pha ¢ cdng suét Sam = 37.5kVA, Utdm = 2400V, Uzdam =
480V, f = 60Hz, tiét dién ngang cua 16i thép va chiéu dai trung binh ctia mach ttr twong



ung la 95cm? va 1.07m. Khi ddt vao day quan so cdp dién ap 2400V thi cuong do tir
treong la 352Av/m va tir cam cuc dai 1.505T. Xac dinh :

a. Ti s0 bién ap.

b. S8 vong day ctia mdi day quan.

c. Dong dién tir hoa dé€ sinh ra tir thong trong 16i thép khi may bién ap lam niém vu
tang ap.

Ti s6 bién d6i dién ap:
_Ug, 2400

Uy, 480

Ttr thong cyre dai trong 10i thép:

@ =Bmax x S=1.505 x 95 x 104 =0.0143T
S vong day ctia cudn so cap:

N U _ 2400 _

444xfxd 4.44x60x0.0143

SO vong day ctia cudn tha cap:

Uy, = Yy _630_ 126vg

a 5

S.t. d ciia mach tur:

F=H x1=352 x 1.07 = 367.64Av

630vg

Dong dién ttr hoa:
y _F 36764 _ 2 MDA
N, 126

Bai s6 2-4. MOt mdy bién 4p mot pha ¢ cong sudt Sam = 2000kVA, Uiam = 4800V,
Uzdam = 600V, f = 60Hz, va chiéu dai trung binh cua mach ttr la 3.15m. Khi ndi day quan
so cdp vao luéi dién c6 dién ap 4800V thi dong dién tir hod bang 2.5% dong dinh mc
so cap, cuong do tur truong la 370.5Av/m va tir cam cye dai 1.55T. Xac dinh :

a. Dong dién tir hoa d€ sinh ra tir thong trong 16i thép.

b. S6 vong ctia moi day quan.

c. Ttr thong trong trong 16i thép

d. Tiét dién ngang ctia 16i thép.

Dong dién so cap:
[~ Sam _ 2000x10°
U 4800

Dong dién ttr hoa:

=416.667 A

dm



Im =0.025 x Itam = 0.025 x 416.667 = 10.417A
Ti sO bién doi dién ap:
L _Ug, _ 4800 _

Uy, 600
S.t.d ctia cudn so cap:
F=H x1=370.5x3.15=1167.075Av
S6 vong day ctia cudn so cap:
F  1176.075

N, =—=—"t2"2 112y
Y1, 1041 8
SO vong day ctia cudn th cap:
NN 12
a 8
Ttr thong cyre dai trong 10i thép:
DY LU
444xfxN, 4.44x60x112
Tiét dién 16i thép:
® 0.161

S=— =1037.9cm?
B 155

Bai s6 2-5. Xét MBA mot pha ly tuwong (khong bi sut dp, khong ton hao, dong dién
khong tai bang khong). Cudn day so cap c6 400 vong, cudn day thir cAp c6 800 vong.
Tiét dién 16i thép la 40cm? Néu cudn day so cap duoc ddu vao ngudn 600V, 60Hz, hay

tinh :
a. Ttr cam cuc dai trong 16i ?
b. Dién ap th cap ?

Ttr thong cuec dai trong 16i thép:
o = U _ 600
T 444xEx N, 4.44%x60%x400

Tt cdm cyec dai trong 16i thép:

B _ D, 0.0053 1407

- S 40x107*
Ti s6 bién d6i dién ap:
N, _400 _ .

N, 800
Dién ap thi cap:

U, =E=@=1200V
a 0.5

=0.00563 Wb

10



Bai s 2-6. Cho mdt MBA mot pha ly twong (khong bi sut 4p, khong ton hao, dong
dién khong tai bang khong) 20kVA,1200V/120V.

a. Tinh dong dinh mtc so cap va thi cap ?

b. Néu mdy cap cho tai 12kW c6 hé s6 cong suat bang 0,8; tinh dong so va thi
cap ?

Dong dién dinh mc phia so cap:
S _20x10°

[, =—2 = ~16.667A
U, 1200
Ti s6 bién d6i dién ap:
Uy 1200
U, 12

Dong dién dinh mttc phia thit cap:

I, =axl, =16.667x10=16.667A
Dong dién thit cap khi 6 tai:

P 12x10°

U, .cosp 120x0.8
Dong dién so cap khi ¢6 tai:

L L _1%

L=

I, = =125A

2 =-_""-125A
a 10

Bai s6 2-7. Cho mot MBA mot pha ly tuong (khong bi sut dp, khong ton hao, dong
dién khong tai bang khong) c6 ti s& vong day 4:1 Dién 4p thtt cap 1a 120£0° V. Nguoi
ta ddu mot tai Ze= 10£30° Q vao thi cap.
Hay tinh :

a. Dién ap so cap.

b. Dong dién so cap va thit cap ?

c. Tong tro tai qui ve so cap.

bién ap so cap:
& =al& =4x12020° = 480.20°V

Dong dién thit cap:
Gy 12040° L) ) gep
Z. 10230°

Dong dién so cap:

11



ﬁ _122-300 5 3p0a
a 4
Tong tro tai quy doi:

Z, =a’Z, =16x10£30° =160£30°Q

Bai s6 2-8. Cho MBA ting 4p mot pha ly twong (khong sut ap, ton hao, dong dién
khong tai bang khong) 50kVA, 400V/2000V cung cap cho tai 40kVA c6 hé s& cong suat
cta tai 0.8 (tai R-L). Tinh:

a. Tong tro tai ?

b. Tong tro tai qui vé so cap ?

Tong tro tai:
5 - U; _ 2000°
‘S, 40x10°
Do tai c6 tinh cam vdi cosg = 0.8 nén ¢ = 36.87°. Do vay ta co:
Z:=100Z 36.87°Q
Ti s6 bién d6i dién ap:
U, _ 400 _
U, 2000
Tong tro tai quy doi ve so cap:
Z,=a’Z,=0.2*x100£36.87° = 4./36.87°Q

=100Q2

Bai s6 2-9. Cho MBA mot pha ly tudng (khong bi sut ap, khong ton hao, dong dién
khong tai bang khong) cé s6 vong day la 180: 45. Dién tro so va thit cap 1an luot bang
0.242Q va 0.076Q. Tinh dién tré twong duong qui vé so cap ?

Ti s6 bién d6i dién ap:
N, _180_,
N, 45
bién tro thit cdp quy dodi vé so cap:
R, =a’R, =16x0.076 =1.216Q)
Dbién tré twong duwong:
R, =R, +R} = 0.242 +1.216 = 1.4580)

12



Bai s6 2-10. Cho MBA mot pha ly tuwong (khong bi sut 4p, khong ton hao, dong dién
khong tai bang khong) cé s6 vong day bang 220: 500. Phia so cap dau vao ngudn dién
ap 220 V, phia tht cdp cung cap cho tai 10kVA.

a. Tinh dién ap trén tai.

b. Dong dién thit cap va so cap ?

c. Tinh tong tré twong dwong ctia may nhin tir nguon ?

Ti s6 bién d6i dién ap:

a=si 220044
N, 500
Dién 4p trén tai:
U, =220 550y
a 044
Dong dién thit cap:
3
5 101000
U, 500
Dong dién socap:
=L 20 _y5450n
a 044
Tong trd twong dwong nhin tir nguon:
=B 20 g0
I, 45.454

Bai s6 2-11. Mdy bién 4p mdt pha ly twdng c6 dién ap Ui/Uz= 7200/240V, MBA van
hanh tdng ap va duoc ndi vao ludi dién c6 dién ap 220V, f = 60Hz, tht cap dwoc noi
véi phu tai co tong tré 144.246°Q. Hay xac dinh :

a. Dién ap, dong dién thit cap va so cap.

b. Tong tro tai qui doi vé day quan so cap.

c. Cong sudt tac dung, phan khang va bi€u kién phia so cap.

Ti s bién d6i dién ap cua may bién ap:

a=—t-22 00333
U, 7200
Dién ap thi cap:
U, =i 220 cenov
a 0.0333
Dong dién thit cap:

13



f = Y, _6600L0° s ens 4e0a
Z, 144./46°
Dong dién so cap:
g B _ 458332 46°
' a 0.0333
Tong trd tai quy doi vé so cap:
Z! =a’Z, =0.0333" x144./46° = 0.16 £46°Q = (0.111 +0.1151)Q
Cong suat tac dung phia so cap:
P =R, =1375"x0.1111=210067.34 W
Cong sudt phan khang phia so cap:
Q=I°X,, =1375?x0.1151 = 217610.9VAr
Cong suat biéu kién:
S =P? + Q* =~/210067.347 + 217610.9% = 302460VA

=13752-46°A

Bai s6 2-12. Mdy bién ap mot pha ly tudng co ti s6 bién ddi dién ap 5:1. Phia ha 4p cd
dong dién 15.6£-32°A, khi MBA van hanh giam 4p ¢ ludi dién ¢ tan s6 f = 50Hz va
dwoc ndi véi phu tai co tong tro 8.£32°Q. Hay vé mach dién thay thé'va xac dinh :

a. Dién ap thr va so cap, dong dién so cap.

b. Tong tro tai qui doi vé day quan so cap.

c. Cong sudt tac dung, phan khang va bi€u kién phia so cap.

bién ap th cap:

& =87 =15.6.—-32°x8,32° =124.8/0°V
bién ap so cap:

& =at® =124.8£0° x5 = 624£0°V
Dong dién so cap:

o % _1564-32
Tong tro tai quy doi ve so cap:

Z,=a’Z,=5"x8,32° =200/32°Q = (169.61 +j105.984)Q2
Cong sudt tac dung phia so cap:

P=DIR,, =3.122x169.61=1651.05 W
Cong suat phan khang phia so cap:

Q=12X,, =3.12* x105.984 = 1031.7VAr

Cong suat biéu kién:

=3.12£4-32°A

14



S=4/P>+Q* =+/1651.05% +1031.7> =1946.9VA

Bai s6 2-13. Mdy bién ap giam ap mot pha hai ddy quan ¢ Sam = 25kVA, Uiam = 2200V,
Uzam = 600V, f = 60Hz va cac thong s6 nhu sau:
Ri1=1.4Q; R2=0.11Q; Rfe = 1869402
X1=3.2Q; X2=0.25¢; Xm =5011Q
M4y bién ap dang van hanh vdi tai dinh muc khi dién ap thir cap dinh mac va hé s6
cong suat cua tai la 0.8 (tai R-L). Xac dinh:
a. Dong dién khong tai va dong dién so cap
b. Dién ap dat vao day quéan so cap.
c. Hiéu suat MBA

So d06 thay thé' may bién ap nhu hinh sau:

ff‘ R1 ]X1 f% R’Z ]X’2
——[ 11— —— """ —0
&1
&
Rfc ]XM

Tong trd ctia may bién ap khi khong tai:

Z, = (R, +jX,) 2 Ry (1.4+3.2j)+ J5011x 18694
R, +iXy 18694 + 5011

=(1254.6 + 4678.3j)Q2 = 4843.6 L75° Q2
Dong dién khong tai:

- Ui 220 _gusup 7504
Z, 4843.6/75°

o

Dong dién tai:
[ _ Sim _25x10°
2 Uy, 600

Tai c6 cose = 0.8 cham sau nén ¢ = 36.87° va khi chon géc pha ban dau cta dién ap

=41.667 A

bang 0 ta co:
f =41.667£-36.87°A
Ti s6 bién d6i dién ap:
15



_ U 2005 667
U, 600
Dong dién tht cap quy doi:
& B 41.6672-36.87°
2dm
a 3.667
Dong dién so cap:
& —04542/-75° +11.363£-36.87° =11.724/ - 38.24° A
Tong trd nhanh tir hoa:
Xy xRy, j5011x18694
MR, +iXy 18694 +i5011
Tong tro tai:
& _ 600
£ 41.667£-36.87°
Quy d6i tong tro tai ve so cap:
Z,=a’Z, =3.667%x14.4/36.87° =193.63/36.87° = (154.9 +j116.178)Q
Tong tré vao ctia may bién ap:
7 -7 DuxZ gy g, (12532446751 (1549 -+ 116.178)
Zy+Z (1253.2 +j4675.1) + (154.9 + j116.178)
=148.8+j119.4 =190.753.£38.74° Q)
bién ap so cap:
U, =1,z, =11.725x190.753 = 2236.6V
Tong ton hao trong may bién ap:
3 p=IR, +I’R,, +I’R, = 11.724* x 1.4+ 0.4542> x 1253.2 + 41.667% x 0.11 = 642 W
Cong sudt phu tai:
P2 =Scosg = 25000 x 0.8 =20000W
Hiéu suat cia may bién ap:
P, 20000

1T > p 20000+ 642

=11.363£-36.87° A

=(1253.2 +4675.1)Q

Z = =14.4/36.87°Q

Bai s6 2-14. M4y bién 4p giam &4p mot pha hai ddy quan c6 Siam = 100kVA, Uldm =
7200V, Uzam = 480V, f = 60Hz va cac thong s6 nhu sau :

R1=3.060; R2=0.014Q; Rfe = 71400Q2

X1 =6.05¢; X2=0.027Q; Xwm =17809Q
M4y bién ap dang van hanh vdi tai dinh muc khi dién ap thir cap dinh mac va hé s6
cong suat cua tai la 0.75 (tai R-L). Tinh :
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a. Tong tré ngan mach va vé mach dién gan ding cia MBA khi qui d8i vé phia
SO cap.

b. Dién ap dat vao day quéan so cap.

c. Dong dién khong tai.

So d6 twong duong ctia may bién ap:

ﬁf Rnl anl
. 1 Y Y, ®
&y .
& 1]
[gll ﬁe M @2
Rfc ]XM

Ti sO bién doi dién ap:
_ U, _7200 _,-
U, 480
Tong trd thit cap quy doi vé so cap:
Z, =a’R, +ja’X, = 15> x0.014 + jx 15% x 0.027 = 3.15 +j6.075
Téng trd ngan mach ctia may bién 4p:
Z =7, +Z,=3.06+i6.05+3.15+i6.075 = 6.21 +{12.125 = 13.623.£62.88°Q
Tong trd nhanh tir hoa:
Xy xRy j17809 x71400
"R +jXy 71400 +j17809
Tong tro tai:
UL, 4807

z, = - =2.3040
Sy 100x10

Tai c6 cosp =0.75 cham sau nén ¢ =41.41° va:

Zy=2.304,41.41° Q
Quy doi tong tro tai ve so cap:

Z,=a’Z, =15"x2.304/41.41° = 518.4/41.41° = (388.8 +i342.89)Q
Tong trd nhanh thit cap:

Z,=Z +Z =(6.21+j12.125) +(388.8 +j342.89) = (395.01 + {355.015)Q2
Tong tré vao ctia may bién ap:

L, _ZyxZ, _ (4181.9+16766) x(395.01 + j355.015)

VT Z,+Z,  (4181.9 +16766)+(395.01+355.015)
= (379.3+352.6) = 517.84.£42.91°Q)

Dong dién khong tai:

= (4181.9 +{16766)Q

dm
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U, 7200

=0.4167£-76°A

°~Z, A4181.9+16766
Dong dién tai:
Sem _ 100x10°

L, = = 208.33A
U, 480
= 208.33£-41.41°A
Dong dién tai quy doi:
- §_20833/-4141 13.889£ -41.41°A
a

Dong dién so cap:

- & -041672-76°+13.889L —41.41° =14.2335£ —42.36° A
bién ap so cap:

U, =1,z, =14.2335x517.84 = 7370.7V

Bai s6 2-15. Mdy bién 4p giam 4p mot pha hai day quan c6 Sam = 75kVA, Uiam = 4160V,
Uzdam = 240V, f = 60Hz va cac thong sd nhu sau:
R1=2.16€; R2=0.00720;
X1=3.84Q; X2 =0.0128¢;
May bién ap dang van hanh véi dién ap 270V, cung cap cho tai c6 tong tré
1.45/-38.74°Q). Tinh :
a. Tong tré ngan mach va vé mach dién gan ding cua MBA khi qui d8i vé phia
so cap.
b. Dién ap dat vao day quan so cap.

Rni 1Xan1

1 YY)
—l

&-& |
3 &,

&

[

Ti s6 bién ddi dién ap cua may bién 4p:
= B = @ =17.333
U, 240
Cac thong sd ctia mach thit cap quy doi vé so cap:
R, =a’R, =17.333% x0.0072 = 2.1632Q
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X, =a’X, =17.333° x0.0128 = 3.8457Q
Téng trd ngan mach:
Z, =R, +jX; +R} +jX, =2.16+j3.84 + 2.1632 +j3.8457 = (4.3232 +j7.6857)Q2

Dong dién tai:

I, = Y. 270 = 186.206.£38.74° A
Z, 145/-38.74°
Dong dién tai quy doi:
- £ 186.206/38.74° TN
a 17.333

bién ap th cap quy doi:
& =a® =17.333x270£0° = 4680.£0°V
bién ap dwa vao cudn so cap:
& =7 + & =10.743£38.74° x (4.3232 +{7.6857) + 4680 £0° = 4665.5/1.15°V

Bai s6 2-16. MOt may bién 4p mdt pha 4800/6000V, 2000kVA, 50Hz c6 13i thép vdi
chiéu dai trung binh 3.15m. Khi may lam nhiém vu ha dién ap né tiéu thu dong dién
tir hoa bang 2% dong dién dinh mtc. Ceong d6 tir treong trong mdy 1a 360Av/m va
tir cdm bang 1.55T. Tinh (a) dong dién tir héa; (b) s& vong day ctia hai cudn day; (c) tir
thong trong 15i thép; (d) tiét dién ngang ctia 16i thép.

Dong dién dinh mitc phia so cap:
[ _Sam _2000x 10°
"™U,, 4800
Dong dién ttr hoa:
I, =0.02xI, =0.02x416.667 =8.333A
S.t.d ctia cudn so cap:
F=Hx1=360x3.15=1134Av
S6 vong day ctia cudn so cap:

=416.667 A

S vong day tht cap:
N, = ng = 136M =170vg
U, 4800
Ttr thong trong 16i thép:
U, 4800

O = - =0.159 Wb
444fN, 4.44x50x136
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Tiét dién 15i thép:
S= Py 0159 0.1026m?
B 1.55

Bai sd 2-17. Dong dién kich thich cia mdy bién ap mot pha 480/240V, 50kVA, 50Hz
béng 2.5% dong dién dinh mtic va goc pha la 79.8°. Vé mach dién tuwong duong va do

thi vécto khi khong tai. Gia st mdy lam nhiém vu giam dién ap. Tinh:

a. Dong dién kich thich.

b. Thanh phan ton hao ctia dong dién kich thich.
c. Dong dién tir hoa

d. Tén hao trong 16i thép

Dong dién dinh mtc phia so cap:
S 50x10°

[ =2dm - =104.167A
U 480

Dong dién ttr hoa:

Lam =0.025xI, =0.025x104.167 = 2.604A
Thanh phan 16i thép cua dong kich thich:

I, =1,c0879.8° = 2.604c0s79.8° = 0.462A
Thanh phan ttr hoa ctua dong kich thich:

I =1,5in79.8° = 2.604sin79.8° = 2.563A

Thong s6 ctia nhanh ttt hoa:

dm

Rg = YU, _ 40 _ 1038.96Q2
I, 0462
X, =i B0 _1e730
I,, 2.563
So d06 thay thé'va do thi vec to:
2.604A 0.462A 480V
° -
9.8°

|
480V | 1038.960 § j187.30 |
|

2.563A

P ~T72.604A

Ton hao cong suadt trong 16i thép:
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P, =I2R,, =0.462*x1038.96 =221.76 W

Bai s6 2-18. Mot may bién 4p mot pha ¢ cdng sudt dinh mirc 200kVA, 7200/460V,
50Hz c6 ton hao cdng suat trong 15i thép 1a 1100W, trong dé 74% la do ti tré. Dong
dién tir hoa bf?mg 7.4% dong dién dinh mtrc. Vé mach dién tuwong duong va do thi véc
to khi may lam nhiém vu ha dién ap. Tinh (a) dong dién tir hoa va thanh phan ton hao
cua dong dién kich thich; (b) dong dién kich thich; (c) hé s6 cong sudt khong tai; (d)
ton hao do dong dién xoay.

Dong dién dinh mc phia so cap:
S, 200x10°

[, =-dm =27.78A
7200

"u
Dong dién ttr hoa:
I,, =0.074x 1, =0.074x27.78 = 2.08A
Thanh phan 16i thép ctua dong kich thich:

dm

o mme - 01530
U, 7200
Dong kich thich:

I, = I3, + 12, =/2.08* +0.153? = 2.086A

Heé s6 cong suat khi khong tai:

cosQ, = e 0155 _ 0.0736
I 2.086
Thong s6 ctia nhanh ttt hoa:
R, =i- 720 _ 47058 820
I, 0.153
Xy = Y, 7200 3471.55€2
I, 2.08
2.08A 0.153A 7200V
®

7200V 47058.8Q2 [

| S |

§j3471.55§2

2.074A

® —~72.08A

Ton hao do dong dién xoay:
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Px= 0.24 x 1100 = 264W

Bai 56 2-19. Ton hao cong suat do tir tré va dong dién xody trong mdy bién 4p mot pha
75kVA, 480/120V, 50Hz lam nhiém vu nang dién ap twong tng la 215W va 115W.
Dong dién tir hoa béng 2.5% dong dién dinh mtc. Vé mach dién tuong duwong gan
dung va do thi vécto va tinh (a) dong dién kich thich; (b) hé s6 cong suat khong tai; (c)

cong suat phan khang dwa vao khi khong tai.

Dong dién dinh mitc phia so cap:
3
I, - Sim _ 75x10 _625A
U 120

Dong dién ttr hoa:

Iy =0.025x1,, =0.025x625=15.625A
Thanh phan 16i thép cua dong kich thich:
P,  215+115

dm

I, = =2.75A
U, 120
Dong kich thich:

I, =13, + 12, =15.625? +2.75* =15.87A

Heé s6 cong suat khi khong tai:
I, 275

cosp, =—~=—--=0.173
I, 15.87
Thong s cua nhanh kich thich:
o = Y120 4.364Q
I.. 275
Xy = Y120 _ 7.68Q)
I, 15.625
15.87A
®
120V 4.3640Q j7.68Q
®

Cong sudt pham khang khi khong tai:
Q, =1}, x X, =15.625° x 7.68 = 1874 V Ar

2.75A

15.625A

120V

~~715.87A
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Bai s6 2-20. Mot mdy bién 4p ly twdng mdt pha 480/120V, 50Hz c6 day quén cao 4p noi
voi lwdi cd dién dp 460V va day quan ha ap noi vai tai 2432.8°Q. Tinh (a) dién ap va
dong dién thir cap; (b) dong dién so cap; (c) tong tré vao nhin tir phia so cap; (d) cong
suat tac dung, cong sudt phan khang va dung luwong ma tai tiéu thu.

Ti s bién d6i dién ap cua may bién ap:

U 480,
U,,. 120
bién ap thi cap:
U, =205y
a 4
Dong dién thit cap:
g% 115 5o, g

277, 24/32.8°
Dong dién so cap:
o £ 3512-3238

=0.877£-32.8°A

a
Tong tré vao nhin tir phia so cap:
& 460

=524.52Q

Z = —=
& 08772£-328°

Cong suat tac dung ctia tai:

P, =U,L,cosp, =115x3.51xc0s32.8° =339.3W
Cong suat phan khang cua tai:

Q, =U,I,sing, =115x3.51xsin32.8° = 218.67 VAr
Cong suat tac dung ctia tai:

S, =U,I, =115x3.51 = 403.65 VA

Bai s6 2-21. Mot may bién ap ly twong mot pha 200kV A, 2300/230V, 50Hz, 1am nhiém
vu ha dién ap cung cap cho mot tai 150kV A, cosg = 0.654 cham sau. Tinh (a) dong dién
thit cdp; (b) tong tro tai; (c) dong dién so cap.

Dong dién thit cap:
3
[ oo 10107 o 174a
U, 230

Tong tro tai:
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, U, 230°
‘S, 150x10°
Do cos@t = 0.654 cham sau nén ¢ = 49.16°. Vay:
Z,=0.3527/-49.16°Q
Ti s6 bién d6i dién ap:
U, _230_,,

=0.3527Q

U, 230
Dong dién so cap:

I, = L_ 6531';74 =65.2174A

2
a

Bai s6 2-22- M6t mdy bién 4p 100kV A, 50Hz, 7200/480V ¢b céc thong so:

Rca =2.98Q; Xca=6.52Q

Rua = 0.021Q Xua = 0.031€2
Tinh tong tro twong dwong cta mdy bién ap (a) quy doi vé phia ha ap; (b) quy doi vé
phia cao ap.

Ti s bién d6i dién ap cua may bién ap:
U7

U, 480
Tong tré twong dwong khi quy ddi vé cao ap:

R, =a’R,,, =15>x0.021 = 4.725Q

X!, =a®X,,, =152 x0.031 = 6.975Q

Zgcn =Rep +iXca + Ry +7X544 =(7.705 + j13.495)Q
Tong tré twong dwong khi quy d6i vé ha ap:

R., = RagA = 21'—5928 =0.01320
Xen 652

2 152

=0.02898Q

X,CA = a
Z s =Rya + jXHA + R'CA + jX'CA =(0.0342 + j0.05998)Q

Bai 56 2-23. Mot méay bién d4p 30kVA, 50Hz, 2400/600V co cac thong sd:
Rca =1.86Q, Xca=341Q , Xnmea = 49620,
Rua =0.15€2, Xua = 0.28Q), Rfeca = 19501Q.

24



Tinh tong tro twong dwong cta mdy bién ap (a) quy doi vé phia ha ap; (b) quy doi vé
phia cao ap.

Ti sO bién d6i dién ap ctia may bién ap:
U, 2400

U, 600
Tong tro twong dwong khi quy ddi vé cao ap:

R}, =a’R,, =4?x0.15=2.4Q

Xl =a?X,y, = 4% % 0.28 = 4.48Q

Zoson =Rep +iXon +Ripy +Xgs = (4.26 +7.89)02
Tong tré twong dwong khi quy dodi vé ha ap:

R, = RCZA = 1.86 _ =0.11625Q
a 4?

Xea = X(;A 3. 41 =0.2131Q2
a

Z. i =RHA+]XHA+RCA+ iXca =(0.266 +j0.493)Q

Bai s 2-24. MOt mdy bién ap 25kVA, 50Hz, 2200/600V lam nhiém vu ha dién &p co
cac thong so:

Rca =1.4Q, Xca=3.2Q, Xnmca = 50110,

Rua =0.11Q, Xua = 0.25Q), Rfeca = 18694Q).
V& mach tuwong duong va tinh (a) dién ap dwa vao dé€ c6 cong sudt dua ra 25kVA &
dién ap 600V va hé s6 cong sudt cose = 0.8 cham sau; (b) thanh phan tai cta dong dién
so cdp; (c) dong dién kich thich.

Ti s6 bién ddi dién ap cua may bién 4p:
RN
U, 600
Tong tré ha ap quy d6i vé cao ap:
R}, =a’R,,, =3.67*x0.11=1.48Q
Xlps =a*Xyy, = 3.67%x0.25 = 3.360)
Tong tro tai:
U2 600°
z, = .
St ~ 25x10
Do coset = 0.8 cham sau nén ¢ = 36.87°. Vay:
Z,=14.4/36.87°Q

=14.4Q
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Tong tro tai quy doi:
Z,=a’Z, =3.67"x14.4/36.87° =193.95/36.87° = (155.16 +j116.37)Q2
Mach dién thay thé:

an
I —~ Y
& Rea jXea  @%Xua  aRyp, & =& /a
o—r——
&w |
0 |
& .
‘[&1 ﬁ%e )1;/1 Zv- I&z [] Z’t — aZZt
R JAM _
fe . |
|
° ' ®

Dong dién tai quy doi:
_a®%  3.67x600
> 7' 193.95/36.87°
bién ap dua vao may bién ap:
I§ch = 1%(RCA +iXca + Riga +7Xa +Z5)
=11.35/ - 36.87(1.4 +3.2+1.48 +j3.36 + 155.16 + 116.37) = 2275.3.£0.997°V
Thanh phan ttr hoa cua dong kich thich:
& _ & 2275.320.997°
Xy, j5011
Thanh phan 16i thép cua dong kich thich:
& _ & 2275.3/0.997°
S 18694
Dong dién kich thich:
% & —0.452-89°+0.12£0.997° = 0.12 — j0.4479 = 0.4658 £ — 74° A
Dong dién so cap:
f—f & —04658/-74°+11.35/-36.87° =(9.2-j7.26)A
Thanh phan dong dién tai cia dong dién so cap:
I=9.2A

=11.35£4-36.87° A

=0.45£4-89°A

=0.12£0.997° A

Bai s6 2-25. Mot mdy bién 4p mot pha 100kVA, 50Hz, 7200/480V ¢6 cac thong sd nhu
sau:
Rca =3.06Q2, Xca=6.05Q, Xmca =17809Q2,
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Rua =0.014Q2, Xna =0.027Q, Rfeca = 71400Q2.
Mady bién ap cung cap dong dién dinh muc ¢ dién ap 480V, cosp = 0.75 cham sau.
Vé mach tuong duong va tinh (a) dién tré va dién khang ngan mach (tuong duong)
quy doi vé phia cao ap; (b) tong tré vao mba bao gom ca tai va khi khong tai; (c) thanh
phan dong dién tai phia cao ap; (d) dién ap dat vao day quan so cap.

Mach dién tuwong duong ctia may bién ap:

an
IS —"~ Y
# Rea jXea  aiXua  a”Ryy & =%/a

——> |
1§Lv |
0 |
& & /

&) L3N, % [] Zeat
Rfe . I
|
° ' ®

Ti s bién d6i dién ap cua may bién ap:
_ U, _7200 _, 5
U, 480
Tong tré ha ap quy d6i vé cao ap:
R, =a’R,;, =15°x 0.014 = 3.15Q
X, =a* Xy, =157 % 0.027 = 6.075Q
Zigea =Rea +7Xca +Rigs +3Xi4
= (3.06 +6.05) + (3.15+6.075) = (6.21 +j12.13) = 13.62.£62.88°Q)
Tong tro tai:
, Ui 480°
‘s, 100x10°
Do cos@t = 0.75 cham sau nén ¢ = 41.41°. Vay:
Z,=23/4141°Q
Tong tro tai quy doi:
Z! =a’Z, =15*x2.3/41.41° = (388.12 +j342.3) = 517.5./41.41°Q)
Tong tro khong tai cia mdy bién ap:
R xjXy 71400 % 17809
MU Rp +jXy 71400 +{17809
Tong trd vao ctia may bién ap:
(Zigea +Z)xZy,  (6.21+712.13 +388.12 +342.3) x (4181.9 +j16766)

Y (Zyea tZ)+ 2y (6.21+712.13+388.12 +j342.3) +(4181.9 +j16766)

=2.3Q

=4181.9 +16766 = 17280£76°Q
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= 378.66 +j352 = 516.98 /42.9°Q
Dong dién tai quy doi:
& _ a®, _ 15x480
> Z 517.5£4141°
bién ap dua vao may bién ap:
[&CA = l%(RCA +jXca + Riga +7Xa +Z5)
=13.91£ —41.41° x(3.06 + 6.05 + 6.21 + j12.13 + 388.12 + j432.3) = 7464.5 2/0.82°V
Thanh phan ttr hoa ctua dong kich thich:
& _ Goa _ 746452082°
Xy j17809
Thanh phan 16i thép cua dong kich thich:
& _ & 7464.520.82°
R, 71400
Dong dién kich thich:
% & —042,-89.2°+0.10520.82° =0.1113 - 0.4484j = 0.462L —76° A
Dong dién so cap:
- & -0462/-76°+13.91£ - 41.41° = (10.54—9.65)A
Thanh phan dong dién tai ctia dong dién so cap:
I = 10.54A

=1391£-41.41°A

=0.42/£-89.2° A

=0.105£0.82° A

Bai s 2-26. M6t mdy bién 4p mot pha 75kVA; 50Hz; 4160/240V 1am nhiém vu ha dién
ap cung cap cho tai 1.452-38.74°Q & dién 4p 270V. Cac thong s6 ctia may bién ap la:
Rca =2.16Q, Xca=3.480Q, Rua = 0.0072Q2, Xua = 0.0128Q2. Vé mach twong dwong va
tinh (a) tong tro twong duwong quy do6i vé phia cao ap; (b) tong trd vao; (c) dién ap cao
ap khi dién ap trén tai la 270V; (d) vé do thi véc to dong dién va dién ap phia ha ap; (e)
xac dinh hé s6 cong suat phia cao ap.

Ti s bién d6i dién ap cua may bién ap:
Ut
U, 240

Tong tré ha ap quy d6i vé cao ap:

R.,, =a’R,;, =17.332x 0.0072 = 2.16Q)

X!, =a%X,;, =17.332x 0.0128 = 3.850

Zigea =Rea +3Xca +Riga +3Xia

= (2.16+3.84) +(2.16 +3.85) = (4.32 +{7.69) = 8.82.£60.67° Q2
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Tong tro tai quy doi:
Z,=a’Z,=17.33" x1.45/ - 38.74° = (339.8 — j272.62) = 435.64 / — 38.74°Q

Mach dién tuwong duong ctia may bién ap:

an
I —~ I
1%' Rea jXea aszHA azRHA 1gllt = 1% /a
o—r—
1&‘7 |
0 |
& ,
I&i ﬁ%e )I;/I Zv- I&z [] Z’t = aZZt

R JAM .
fe o |
|

° ' °

Tong tré vao ctia may bién 4p:
Z,=Zon +Z, =4.32+7.69+339.8 —j272.62 = 344.1—264.9] = 434.3 £ — 37.59Q)
Dong dién tai quy doi:
A& 17.33x270
2T 7! 435.64/-38.74°
bién ap dua vao may bién ap:
&, =&7 =10.74/38.74° x 434.3 £ — 37.594° = 4665.6./1.14°V
Dong dién so cap:
=% -1074£-38.74°A
Heé s6 cong suat phia cao ap:
c0s(38.74° + 1.14°) = 0.767

=10.74£-38.74° A

< &; L &Ho-
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TRUGNG DPAI HOC CONG NGHIEP TP HCM KHOA PIEN

L3I NOI PAU

Pat nude Viét Nam trong cdng cudc cong nghiép héa - hién dai héa, nén
kinh t& dang trén da phat tri€n, viéc sit dung cdc thi€t bi dién, khi cu dién vao
trong x4y ldp cdc khu cong nghiép, khu ché& xuit - lién doanh, khu nha cao ting
ngay cang nhiéu. Vi vy viéc tim hi€u dic tinh, k&t ciu, tinh todn lya chon s
dung rat cAn thi€t cho sinh vién - hoc sinh nganh Pién. Ngoai ra can phai cip
nhat thém nhitng cdng nghé mdi dang khdong ngiing cdi ti€n va ning cao cic
thi€t bi dién, khi cu dién dugc cdc hing sdn xuit 16n nhu: Merlin Gerin,
Télémécanique, General Electric, Siemens....

Quyén gido trinh nay dugc bién soan gdm bdn phan:

- Phan 1 : Ly thuyét cd ban clia khi cu dién.

- Phan 2 : Tim hi€u dic tinh, k&t ciu, tinh todn lua chon s& dung khi cu

di€én ha ap.

- Phan 3 : Gidi thiéu dic tinh, k&t cau khi cu dién cao 4p.

- Phin 4 : Mot s6 so dd cin ban vé nguyén ly diéu khién, van hanh.

Trong mdi phan dugc trinh bay cu thé hinh dang thuc t&€ va vi du tinh todn
chon lva cu thé cho cdc khi cu dién nhiim gidp cho sinh vién - hoc sinh c6 thé
ttng dung vao thuc té€.

Trong qua trinh bién soan chdc chin c6 sai s6t, kinh mong dugc Ging ho va
g6p ¥ chan thanh tir quy doc gia.

BIEN SOAN

Ly Thuyét Khi Cu Dién
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PHAN 1

LY THUYET CG BAN

CUA KHI CU PIEN

Ly Thuy&t Khi Cu Pién
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CHUGNG 1:
LUC PIEN PONG TRONG KHI CU PIEN

Khi luéi dién x4y ra su ¢6 ngin mach, dong dién su c6 gip chuc 1an dong
dién dinh mitc. Dudi tic dung cda tir trudng, cac dong dién nay gy ra luc dién
dong lam bién dang day din va cich dién nang dd chiing.

Nhu vAy khi cu dién ¢6 khd ning chiu luc tic ddng phat sinh khi ¢ dong
dién ngian mach chay qua 12 mot tiéu chuin khong thé thi€u cda khi cu dién.
dudc goi 1a tinh 6n dinh dién dong.

I. PHUONG PHAP TINH TOAN LUC PIEN PONG
C6 thé st dung mdt trong hai phuong phdp sau d€ tinh luc dién dong:
1. Phuong phdp dva trén sy tdc dung gitta dong di€n dit trong tif trudGng va
cam @ng tif cla tr trudng do.
Goi :
i12 dong dién chay qua day din (A).
112 chiéu dai day din dién.
dl 12 mdt nguyén t& cda chiéu dai day din dién.
B 1a cdm tng tir (do dong dién khdc tao ra).
M 12 gbc gilta day dAn 1 va cdm tng tr B.
F 1a luc di€n dong.

0 Khi c6 dong dién i chay qua mot nguyén t6 day din dl dit trong tir
trudng c6 cdm ng tr B thi s& sinh ra Iyc dién dong tdc dung lén nguyén t&
nay:

dF = i.B.dl.sinW¥

O Khi xét luc trén ca doan day I:
1 1

F BiF O B’.B.sin 2dl ] 1. BLsin A
0 0

O Khi ddy din dit vudng géc véi cadm tng tir thi W = 90° :
F=1B.l
2. Phuong phép dva trén sy cAn bing ning ludng ctia hé thong day dan.
Goi :

W 1a ndng lugng dién tu.
x 14 doan dudng dich chuyén theo huéng tic dung ciia luc.

Ly Thuyét Khi Cu Dién
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F 12 lyc dién dong can tinh.
Nhu vay luc dién dong dugc tinh qua ndng lugng dién tu:

Fol

X
] Hé thong gdm hai mach vong:
Ning lugng dién tir cia hé thong 1a:

1 2 1 : ..
Wl E.Ll.zf [ E.Lz.zz2 L1 M .11,

Trong do:
L, L, la dién cam ctia cic mach vong.
iy,1, la dong dién chay trong cdc mach vong.
M la dién cdm tuong hd.
] Hé théng 1a mach vong doc lap:

WDAD1 L.’ Dlgz Dlﬂlmlﬂﬂl
2 2 1 2

Trong do:
L 1a dién cdm cia mach vong doc lap
1 la dong di€n chay trong mach vong.
£ ]a tor thong moc vong.
"11a t thong.
n la s& vong day trong mach vong.

Luc tidc dung trong mach vong sé& hudng theo chiéu sao cho dién cdm, tir
thong méc vong va tir thong khi bi€n dang mach vong dudi tdc dung cla luc nay
ting 1én N
II. TINH TOAN LUC PIEN PONG GIUA CAC DAY DAN SONG SONG

Khi hai dﬁy dan dit song song, luc dién tir sinh ra dudc tinh theo cong thic:

[ L Ox X N

d
aa EE\/(IDX) a’ \/XZDaZQX

Trong do:

- 1,1, 12 chiéu dai cda hai ddy din song song.
- iy, 1, 12 dong dién qua hai diy din song song.

Ly Thuyét Khi Cu Dién
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- [, 1a do din tir ciia khong khi, 1y=4.10"H/m.
- ala khodng céch giita hai day dan.
- x 12 doan dudng dich chuyén theo huéng tic dung clia lyc.

Ly Thuy&t Khi Cu Pién
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KHOA PIEN

1. Hai day din song song c6 cling chiéu dai

N

' 1.1. - 1.2. =1
1.¢ 1¢ L - Lyc di€n sinh ra:

[]
Ly 21
Fl—=i.4.—L

i . - V. 4/7 a %

Khi khodng cdch giita diy din bé ddng k€ so vdi chiéu dai cia ching:

..
FD—O.II-Iz-z_]
471

2. Hai day din song song khong cling chiéu dai

-R----

- Trong do:

C,, C, la khoang cdach dudng chéo
clia hai day dan.

M

B, B, la khoang cach dudng chéo
! cua hai day dan.

\! Lyc dién dong sinh ra:
Lo 2l0c o0, 0B OB
F[1—%..5. Rl ASE:A
4/7 a %

a -

Ly Thuyét Khi Cu Dién
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II. TINHTOAN LUC BPIEN PONG LEN VONG DAY, GIUA CAC
CUON DAY
1. Tinh todn lyc trong vong day:
R 12 ban kinh ctia vong day dan.
2r 1a dudng kinh ctia day dan.
I 12 dong dién chay trong day dan.
Lyc tac dong:

[ R
Fl —O.IZ%InS— ] 0,75%
2 [ r B

o

=3

1]
- @X
11

N
=

R, >R,
Lyc tac dong:

.. N
FO g —

NB O

Ly Thuyét Khi Cu Dién
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IV. LUCPIEN PONG TRONG DONG PIEN XOAY CHIEU- CONG
HUGNG CG KHI.
1. Luc dién dong trong dong dién xoay chiéu mot pha:
Dong dién xoay chiéu mot pha bién ddi theo quy luit:
1=1,.sint
trong dé: I,,, 12 bién d6 clia dong dién, [11a tan s& géc.
Néu cdc dong dién trong cdc day din c6 cluing chiéu thi cdc diy din bi hit
vao nhau véi luc:

: 10cos2/t  F__ F
Flcl.sin®t0cl, C(;S O 2’” O 2m.cos2ﬂt

21
477 a
F,, 12 tri s8 luc cuc dai.
2. Luc dién dong trong dong dién xoay chiéu ba pha:
Dong dién xoay chiéu ba pha bién ddi theo quy luit:
1. =1,,.sin[t

sinHthgUE
O 3 C

c 12 hiing s6 =

L1

m*

. : 4
L Im.sm%ﬁtD—U%
O 30
Luyc tdc dung 1én diy dn ctia pha 1:
F,=F;,+Fs
F 1, 1 lyc dién dong gitta cdc didy din clia pha 1 va 2.
F 3 12 lyc dién dong gitta cdc didy din ctia pha 1 va 3.
. : 2
F, Ocl. .sin/t sm%ﬂti—ﬂ%
O 3 0
1 . : 4
F, O—cl. .sin/it sm%ﬁti—ﬂ%
2 O 30

. 0. .
AU c.];.smﬂt.@mBUtDzUHDls1nB/th£D%
oo 3 o2 o 3

Tuong tu, ta co:

Ly Thuyét Khi Cu Dién
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. 2 Mo, 1. 4
F, =F, +Fo = c.I;.smBﬁtD—EHLsm Et[—smEﬂt[—ﬂ%
O 3 0o 2 0 30

b g - DB sintsint o sind o
o0 302 0 3
3. Cong hudng co khi:

Trong trudng hdp khi tin s6 clia thanh phan bi&n thién cda luc gin véi tin
s0 riéng ctia dao ddng co khi sé sinh ra hién tugng cong hudng. Hién tuong nay
c6 kha nang pha hdng khi cu dién .

Thong thudng, ngudi ta chon tan s6 riéng cla cidc dao dong co khi 16n hon
gAp ddi tan s6 cla luc.

V. ONPINH LUC BIEN PONG.

D6 bén co khi clia vat liéu phu thudc khong chi vao d6 16n clia Ivc ma con
phu thudc vao chiéu, dd dai thdi gian tdc dong va do ddc ting 1én. Khi cu dién
on dinh luc dién dong phdi théa man:

- Viéc tinh todn lyc dién ddng: tinh theo dong dién xung cla hién tugng
ngian mach.
- Viéc tinh todn d6 bén dong hoc khi c6 hién tugng cong hudng.

Ly Thuyét Khi Cu Dién
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CHUONG 2:
PHAT NONG KHI CU PIEN

I. KHAINIEM

Khi khi cu dién lam viéc lau dai trong cdc mach din dién, nhiét d6 cda khi
cu dién ting 1én giy ton that dién ning dudi dang nhiét ning va ddt néng cic
bo phan din dién va cdch dién cta khi cu. Vi vay, khi cu dién lam viéc dugc
trong moi ch& d6 khi nhiét dd cla cdc bd phan phai khong qua nhitng gi4 tri cho
phép lam vi€c an toan lau dai.
II. TINH TOAN TON THAT PIEN NANG TRONG KHI CU PIEN

T6n tha't dién ning trong khi cu dién dugc tinh theo:
t
QU[T.Rt
0

Q : dién ning tdn that.
1: dong di€n trong mach.
R : dién trd cda khi cu.
t : thdi gian ¢6 dong di€n chay qua.
Dai v6i day din dong chat:
RO A0
s
T, : dién trd suat clia vat liéu 3 0°C.
1: chiéu dai day dan.
V8§ : hé sd nhiét dd cla dién trd.
Jam : nhiét do cho phép & ch& dd dinh muc.
s : ti€t dién c6 dong dién chay qua.
Tuy theo khi cu di€n tao nén tr cdc vat licu khac nhau, kich thuéc khac
nhau, hinh dang kh4c nhau s& phat sinh ton thit khic nhau.

Ly Thuyét Khi Cu Dién
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Il . CAC CHE PO PHAT NONG CUA KHi CU PIEN

Sau day 1a BANG NHIET PO CHO PHEP CUA MOT SO VAT LIEU:

Vatli€u lam khi cu dién

Nhiét d6 cho phép (°C)

cach dién.
-DAay noi & dang ti€p xiic c6 dinh.
- Vat liéu c6 ti€p xtc dang hinh ngdn.
- Tiép xic trugt ctia Cu va hdp kim Cu.
- Ti€p xtic m4 bac.
- Vat khong din dién va khong boc cdch

- Vatli€u khong boc cdch di€én hodc dé€ xa chat 110

75
75
110
120
dién. 110

Vit lidu cich dién Cip cach nhiet | UE! ‘i(?)él)lo phep
- V4i sdi, gidy khdng tAm cédch dién. Y 90
- V4i sgi, gidy c6 tim cdch dién. A 105
- Hop chat tdng hop. E 120
- Mica, sdi thiy tinh. B 130
-Mica, sdi thiy tinh c6 tAm cdch dién. F 155
- Chat tdng hop Silic. H 180
- St cach dién. C > 180

Tuy theo ch& d6 1am viéc kh4c nhau, mdi khi cu dién sé cé sy phit néng

khac nhau.

1. Ch& dd 1am viéc lau dai cta khi cu dién:
Khi khi cu dién 1am viéc 1au dai, nhiét do trong khi cu cu bit dau ting va
dé&n nhiét d6 6n dinh thi khong ting nita, ldc nay sé tda nhiét ra mdi trudng

xung quanh.

Cgn djntf == =---------==------------=-

t(s).
>

Ly Thgggjtd_ﬁ}gﬁi Cu Dién
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2. Ch€&€ dd 1am viéc ngin han clia khi cu dién:
Ché& d6 1am viéc ngidn han cta khi cu 1a ch€ do khi déng dién nhiét do cia
n6é khong dat téi nhiét do 6n dinh, sau khi phat néng ngin han, khi cu dudc ngit,
nhiét do clia né sut xudng téi mic khong so sdnh dugc v6i mdi trudng xung

quanh.
A

Uén T S

t(s).
>

3. Ché& do lam viéc ngidn han Lip lai cda khi cu dién:

Nhiét do cua khi cu dién ting lén trong khoang th&i gian khi cu lam viéc,
nhiét dd gidm xudng trong khodng thdi gian khi cu nghi, nhiét do gidm chua dat
dé&n gid tri ban dau thi khi cu dién lam viéc lip lai. Sau khodng thdi gian, nhiét
dd ting 1én 16n nhat gan bing nhiét do gidm nhd nha't thi khi cu dién dat dugc
ch& do dirng.

A
Ugndintf ~=---------------72+rzrz==--------

t(s).
>

t-lim viéc- t-nghl-
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CHUGNG 3: \
TIEP XUC PIEN — HO QUANG PIEN

I. TIEP XUC PIEN
1. Khainiém:

Ti€p xic dién 12 noi ma dong dién di tir vat din nay sang vat din khdc. Bé

mit ti€p xuc clia hai vat din dudc goi 1a ti€p xtc dién.
Céc yéu cau cd ban clia ti€p xdc dién:
+ Noi ti€p xiic dién phdi chic chin, ddm bio.
+ MGi noi ti€p xic phdi cé dd bén co khi cao.
+ M0i ndi khong dudce phat néng qué gid tri cho phép.
+ On dinh nhiét va 8n dinh dong khi c6 dong dién cuc dai di qua.
+ Chiu dudc tdc dong clia moi trudng (nhiét do, chat héa hoc....)

/(7 pd A k A A A N\ N '/\/ '/(’ pd Pl A k
bé ddm bdo cdc yéu cau trén, vat liéu dung lam ti€p di€m c6 cac yéu cau:

+ Pién din va nhiét din cao.

+ Do bén chong rf trong khong khi va trong c4c khi khic.

+ D0 bén chdng tao 16p mang c6 dién trd suit cao.

+ Do cting bé dé€ giam luc nén.

+ Do cling cao d€ gidm hao mon & cdc bd phan déng ngit.

+ D0 bén chiu hd quang cao ( nhiét d6 néng chay).

+ Pon gian gia cong, gia thanh ha.

Mot so vat liéu dung 1am ti€p di€m: déng, bac, nhom, Von-fram...
2. Phan loai ti€p xic dién:

Dua vao két ciu ti€p di€m, c6 cic loai ti€p xidc dién sau:

a) Ti€p xiic c6 dinh:

Céc ti€p di€m dugc ndi co dinh véi cdc chi ti€t din dong dién nhu 1a: thanh

céi, cdp dién, chd ndi khi cu vao mach. Trong qu4 trinh st dung, c4 hai ti€p
di€m dugc gin chit vao nhau nhd cdc bu-16ng, han néng hay han nguoi.

b) Ti€p xtic déng ma :

La ti€p xiic d€ d6ng ngit mach dién. Trong trudng hop nay phdt sinh hd
quang dién, can x4c dinh khodng cdch giita ti€p di€m tinh va dong dva vao
dong dién dinh mtc, dién 4p dinh mdc va ch€ do 1am viéc ctia khi cu dién.

Ly Thuyét Khi Cu Dién
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c) Ti€p xtc trugt :

LA ti€p xiic § ¢d gép va vanh trudt, ti€p xtc nay ciing dé sinh ra hd quang
dién.

3. Céc yé&u t6 4nh hudng dé€n dién trd ti€p xic:
- Vatliéu lam ti€p di€m: vat liéu mém ti€p xic tot.
- Kim loai 1am ti€p di€m khong bi 6xy héa.
- Luc ép ti€p diém cang 16n thi s& tao nén nhiéu ti€p di€m ti€p xiic.
- Nhiét @6 ti€p di€m cang cao thi dién trd ti€p xtic cang 16n.
- Dién tich ti€p xtc.
_ Thong thudng diang hgp kim d€ lam ti€p diém.
II. HO QUANG BIEN
1. Khainiém:

Trong cic khi cu dién dung d€ déng ngit mach dién( cAu dao, contactor,
role..) khi chuyén mach s& phat sinh hién twgng phéng dién. Néu dong dién
ngit dudi 0,1A va dién dp tai cic ti€p diém khodng 250V-300V thi cic ti€p
di€m sé& phéng dién Am i. Trudng hop dong dién va dién 4p cao hon tri sd trong
bang sau sé& sinh ra hd quang dién.

Vat liéu lam ti€p diém U (V) I(A)
Platin 17 0,9
Vang 15 0,38
Bac 12 0,4
Von-fram 17 0,9
D6ng 12,3 0,43
Than 18-22 0,03
- A—1s
U ol
e
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2. Tinh chat co ban clia phéng dién hd quang:
- Phéng dién hd quang chi xdy ra khi cdc dong dién c6 tri s6 16n.
- Nhiét d6 trung tAim hd quang rit 16n va trong cdc khi cu c6 thé dén
6000- 18000°K.

- Mat d6 dong dién tai catSt 16n (10* — 10°)A/cm?.

- Sutdp & catdt bing 10-20V va thuc t€ khong phu thudc vao dong dién.
3. Qua4 trinh phdt sinh va dap tit hé quang:

a) Qué trinh ph4t sinh h6 quang dién:

Pa6i véi ti€p diém c6 dong dién bé, ban diu khodng cich giita ching nhd
trong khi dién 4p dit c6 tri s6 nhat dinh, vi vay trong khodng khong gian nay sé
sinh ra dién trudng cé cudng do rat 16n (3.10"V/cm) c6 thé 1am bat dién t& tir
catot goi 1a phat xa ty dong dién tlf (goi 12 phat xa ngudi dién t¥). SO dién tir
cang nhiéu, chuyén dong duéi tic dung cta dién trudng 1am ion héa khong khi
gy hod quang dién.

Da&i véi ti€p diém c6 dong dién 16n, qué trinh phat sinh hd quang phifc tap
hon. Lic dau md ti€p diém, luc ép giita ching c6 tri s6 nhd nén so ti€p diém
ti€p xic d€ dong dién di qua it. Mat 46 dong dién ting ding k€ d&€n hang chuc
nghin A/cm?, do d6 tai cdc ti€p di€m su phédt néng sé& ting d&€n mdc lam cho &
nhau, giot kim loai dugc kéo cing ra tr§ thanh cau chi't 16ng va ndi lién hai ti€p
di€m nay, nhiét d6 clia cau chat 16ng ti€p tuc ting, lic d6 cau chit 18ng boc hoi
va trong khong gian giita hai ti€p di€m xuit hién hdé quang dién. Vi qué trinh
phdt néng cda ciu thuc hién rat nhanh nén sy bdc hoi mang tinh chat nd. Khi
cAu chat 18ng cit kéo theo sy mai mon tiép di€m, di€u nay rdt quan trong khi
ngit dong dién qua 16n hay qué trinh d6ng md xdy ra thudng xuyén.

b) Qu4 trinh dap tit hd quang dién:

Diéu kién dap tit hd quang 1a qué trinh ngudc lai v6i qud trinh phdt sinh
hé quang.

- Ha nhiét d6 hd quang.

Kéo dai hd quang.

Chia hd quang thanh nhiéu doan nhd.

Dung ning lugng bén ngdai hodc chinh né d€ thdi tit hd quang.
- Mic dién trd Shunt d€ tiéu thu ning lugng hd quang.

Thiét bi d€ dap tit hd quang.

Ly Thuyét Khi Cu Dién
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- Ha nhiét do hd quang biing ciach dung hdi khi hodc dau lam nguoi,
dung vach ngin dé€ hd quang co xat.

- Chia hd quang thanh nhiéu cdt nhd va kéo dai hd quang biing cich
diing vdch ngin chia thanh nhiéu phan nhd va thdi khi dap tit.

- Dung ning lugng bén ngoai hoic chinh né dé thdi tit hd quang, ning
lugng clia né tao dp suit d€ thdi tit hd quang.

- Mic dién trd Shunt dé tiéu thu ning luong hd quang (dung dién trd mic
song song v&i hai ti€p di€m sinh hd quang).

Ly Thuyét Khi Cu Dién
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PHAN 2

TiM HIEU PAC TINH, KET CAU,
TINH TOAN LUA CHON SU DUNG

KHI CU PIEN HA AP

Ly Thuy&t Khi Cu Pién
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CHUGNG 2 :
KHI CU PIEN DPONG NGAT - BAO VE MACH PIEN
A - CB (CIRCUIT BREAKER)

1. KHAINIEM VA YEU CAU.

CB (CB dudc vié€t tit tir danh tir Circuit Breaker- ti€ng Anh), tén khéc
nhu : Disjonteur (ti€ng Phdp) hay Aptdmat (theo Lién X6). CB la khi cu dién
dung déng ngit mach dién (mot pha, ba pha); c6 cong dung bdo vé qué tai,
ngin mach, sut dp ... mach dién.

Chon CB phdi thda ba yéu cau sau:

+ Ch& dd lam viéc & dinh mic cia CB phdi 1a ch& dd lam viéc dai han,
nghia 1 tri s6 dong dién dinh midc chay qua CB lau tuy y. Mit khdc, mach
dong dién cia CB phai chiu dugc dong dién 16n (khi ¢6 ngdn mach) lic cic
ti€p di€m clia né di déng hay dang déng.

+ CB phai ngit dugc tri s dong dién ngin mach 16n, c6 thé vai chuc KA.
Sau khi ngit dong dién ngin mach, CB ddm bdo vin lam viéc t8t & tri s6
dong di€n dinh muc.

+ P& nang cao tinh 6n dinh nhiét va dién dong clia cdc thi€t bi dién, han
ch€ sy phé hoai do dong dién ngin mach giy ra, CB phdi c6 thdi gian cit bé.
Mudn vay thudng phdi k&t hop luc thao tic cd hoc vdi thi€t bi dap hd quang
bén trong CB.

II. CAU TAO VA NGUYEN LY HOAT PONG.
1. Cau tao:

a. Ti€p di€m

CB thudng dugc ché tao cé hai cip ti€p diém (ti€p di€m chinh va hd
quang), hoic ba cip ti€p di€m (chinh, phu, hé quanq).

Khi déng mach, ti€p di€m hd quang déng trudc, ti€p theo 1a ti€p di€m
phu, sau ciing 13 ti€p diém chinh. Khi cit mach thi ngudc lai, ti€p di€m chinh
md trudc, sau dén ti€p di€m phu, cudi cung 1a ti€p diém hd quang
Nhu vay hd quang chi chdy trén ti€p di€m hd quang, do d6 bio vé dudgc ti€p
di€m chinh d€ din dién. Dung thém ti€p di€m phu dé tranh hd quang chdy
lan vao 1am hu hai ti€p di€m chinh.

b. Hop diap hd quang

Ly Thuyé&t Khi Cu Dién
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PE& CB dap dudc hd quang trong tit cid cidc ché do 1am viéc cla ludi
dién, ngudi ta thudng duing hai ki€u thi€t bi dap hd quang la: ki€u nita kin va
ki€u hd.

Kiéu nita kin dudc dit trong vé kin cia CB va c6 16 thodt khi. Ki€u nay
c6 dong dién gidi han cit khong qud S0KA. Ki€u hd dudc dung khi gidi han
dong dién cit 16n hon 50KA hoic dién 4p 16n 1000V (cao 4p).

Trong budng dip hd quang thong dung, ngudi ta diing nhitng tim thép
x&p thanh 1u6i ngin, d€ phan chia hd quang thanh nhiéu doan ngin thuin Igi
cho viéc dap tit hd quang.

c.  Cdcau truyén dong cit CB

Truyén ddng cit CB thudng cé hai cdch : bing tay va biing cd dién
(dién tu, dong cd dién).

Piéu khié€n bing tay dudc thuc hién v6i cic CB cé dong dién dinh mifc
khong 16n hon 600A. Piéu khién bing dién tir (nam chim dién) dudc dng
dung & cidc CB c6 dong dién 16n hon (dé€n 1000A).

Pé€ ting luc diéu khién bing tay ngudi ta ding mot tay dai phu theo
nguyén ly don bdy. Ngoai ra con c6 cich diéu khién bing dong cd dién hoic
khi nén.

d. Moéc bao vé

CB tu dong cit nhd cdc phan t& bdo vé — goi 12 méc bdo vé, sé& tic
dong khi mach dién c6 sy ¢d qui dong dién (qud tdi hay ngdn mach) va
sut ap.

+ M6c bdo vé qud dong dién (con goi 12 bdo vé dong dién cuc dai) dé
bdo vé thi€t bi dién khong bi qud tdi va ngin mach, dudng thdi gian — dong
dién cia méc bido vé phdi nim dudi dudng dic tinh clia d6i tugng can bio
vé. Ngudi ta thudng dung hé thong dién tir va role nhiét lam méc bdo vé, dit
bén trong CB.

Méc ki€u dién tir c6 cudn ddy mic ndi ti€p vdi mach chinh, cudn day
nay dugc quan ti€t dién 16n chiu dong tai va it vong. Khi dong dién vudt qua
tri s0 cho phép thi phan ng bi hit vd méc sé& dap vao khép roi tu do, l1am
ti€p di€m ctia CB m& ra. Piéu chinh vit d€ thay d6i luc khdng cia 10 xo, ta c6
thé€ diéu chinh dugc tri s& dong dién tic dong. PE giit thdi gian trong bio vé
qud tai ki€u dién tr, ngudi ta thém mot cd ciu giit thdi gian (vi du banh xe
ring nhu trong cd cAu dong hd).

Ly Thuyé&t Khi Cu Dién
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Méc ki€u role nhiét don gidn hon cd, c6 két cdu tuong tu nhu role nhiét
c6 phan t¥ phat néng ddu ndi ti€p véi mach dién chinh, tAm kim loai kép dan
nd 1am nha khép roi tv do d€ mé ti€p di€m clia CB khi c6 qud tdi. Ki€u nay
c6 thi€u sét 1a quan tinh nhiét 16n nén khong ngit nhanh dugc dong dién ting
vot khi ¢6 ngdn mach, do d6 chi bdo vé dugc dong dién qud tdi.

Vi vy ngudi ta thudng st dung tdng hop cd méce kiéu dién tir va méc
kiéu role nhiét trong mot CB. Loai nay dugc duing 6 CB ¢6 dong dién dinh
mutc d€n 600A.

+ M6c bdo vé sut 4p (con goi 1a bio vé dién 4p thap) ciing thudng dung
ki€u dién tir. Cudn didy mic song song véi mach dién chinh, cudn diy nay
dudc quin it vong v6i day ti€t dién nhd chiu dién 4p ngudn .

2. Nguyén ly hoat dong:
So dd nguyén 1y cia CB dong dién cuc dai vd CB dién 4p thap dudc

trinh bay trén hinh bén.
0] trang thdi binh thudng sau khi déng dién, CB dugc giit ¢ trang thai
déng ti€p di€m nhd méc 2 khép v6i mée 3 ciing mot cum vdi ti€p di€m dong.

Q«r{ \ 5 o

5

Cudn day
bdo vé qui
u ¢ q

AAne~

A

load|

Bat CB & trang thai ON, v6i dong dién dinh mifc nam cham dién 5 va phin
ung 4 khong hut.

Khi mach dién qué tdi hay ngdn mach, luyc hiit dién t* & nam cham
dién 5 16n hon lyc 16 xo 6 1am cho nam chim dién 5 s& hiit phin tng 4 xudng
lam batnhd méc 3, méc 5 dugc tha tu do, 10 xo 1 dugce thd 16ng, k€t qua céc
ti€p di€m ctia CB dudc mé ra, mach dién bi ngit.

Ly Thuyé&t Khi Cu Dién
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e
\ g

Rl o 2]
T N0
/ \11

Cudn day

load bdo vé sut

Bat CB § trang thdi ON, véi dién dp dinh mitc nam chdm dién 11 va
phan t¢ng 10 hit lai vi nhau.

Khi sut 4p qua mifc, nam chim dién 11 s& nhad phan ng 10, 10 x0 9
kéo méc 8 bat 1én, méc 7 tha ty do, tha 18ng, 10 xo 1 dudc tha 16ng, k€t qua
cic ti€p di€m ctia CB dugc md ra, mach dién bi ngit.

3. Phan loai va cach lva chon CB
Theo két cAu, ngudi ta chia CB ra ba loai: mot cuc, hai cuc va ba cuc.
Theo thoi gian thao tdc, ngudi ta chia CB ra loai tic dong khong titc
thdi va loai tdc dong titc thdi (nhanh).
Tuy theo c6ng dung bdo vé, ngudi ta chia CB ra cdc loai: CB cuc dai
theo dong dién, CB cuc ti€u theo dién ap, CB dong dién ngudgc v.v...
Viéc lua chon CB, chii yé&u duva vao :
- Dong dién tinh todn di trong mach.
- Dong dién qua tai.

Ly Thuyé&t Khi Cu Dién
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- Khi CB thao tac phai ¢6 tinh chon loc.

Ngoai ra lya chon CB con phdi cdn cit vao dac tinh lam viéc ctia phu
tdi 1a CB khong dudc phép cit khi ¢c6 qud tai ngdn han thudng x4y ra trong
diéu kién 1am viéc binh thudng nhu dong dién khdi dong, dong dién dinh
trong phu tai cong nghé.

Yéu ciu chung 13 dong dién dinh mic cia méc bdo vé I khong dudc
bé hon dong dién tinh todn Itt ciia mach.

Tuy theo dic tinh va diéu kién lam viéc cu thé clia phu t3i, ngudi ta
huéng din Iya chon dong dién dinh mic cia méc bdo vé bing 125%, 150%
hay 16n hon nita so v6i dong dién tinh todn mach.

Sau day 1a mot s& hinh dnh ctia CB hing Merlin Gerin

\4

Trang thai ON

Trang thdi CB tdc dong c6 su

d

Trang thai OFF

\ 4

Push to trip

(nhan vao dé thi
M\
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CAU HOI PHAN A
1. Cho bi€t cong dung, ciu tao, cic loai CB
2. Hay néu nguyén ly hoat ddng cia cdc loai CB
3. Cach chon CB
Bai tap 1: chon CB diing dé déng cit cho mach gdm céc thi€t bi sau :
] 10 bd dén. M&i bd c6 cong suat sau : 40W; U, =220V; Cosl 1= 0.8
1 10 quat. Mdi quat ¢6 cong suat 60W; U, =220V; Cos1=0.9
Bai tip 2: Chon CB dung d€ déng cit cho dong co ba pha co thong sd sau:
P, =5HP; U _ =380V;Cosll, =0.8;K, =3
Bai tap 3 : Chon CB d€ déng cit cho mach 2 dong cd 3 pha c6 thong s&
sau:
] bongcol:P_, =5HP;U_  =380V;Cosl |, =0.8;K, =4
"} bongco?2:P,, =7.5HP;U_, =380V;Cosl!,,=0.85;K,  =35.

Ly Thuyé&t Khi Cu Dién
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B - CAU CHI

1. KHAINIEM VA YEU CAU.

Cau chi 12 mdt loai khi cu dién dung dé€ bio vé thi€t bi va lu6i dién tranh
st ¢6 ngan mach, thudng ding d€ bdo vé cho dudng diay din, mdy bi€n 4p,
dong co dién, thi€t bi dién, mach dién diéu khién, mach dién thip sdng.

Cau chi c6 dic diém 1a don gidn, kich thudc bé, kha ning cit 16n va gid
thanh ha nén dugc ong dung rong rai.

Céc tinh chat va yéu cAu cla cau chi:

- Cau chi c6 dic tinh l1am viéc 6n dinh, khong tdc dong khi c6 dong dién md
mday va dong di€n dinh muc 1au dai di qua.

- Pic tinh A-s clia cau chi phai thap hon dic tinh clia ddi tugng bio vé.

- Khi ¢6 su ¢d ngdn mach, cau chi tic dong phdi c6 tinh chon loc.

- Viéc thay thé& cau chi bi chdy phdi dé dang va ton it thdi gian.

II. CAU TAO VA NGUYEN LY HOAT PONG.
1. Cau tao:

Cau chi bao gdm céc thanh phan sau :

+ Phan tf ngdt mach : diy chinh 12 thanh phin chinh cla ciu chi, phan t&
nay phai c6 kha ning cam nhin dugc gid tri hi€u dung cia dong dién qua nd.
Phan t nay c6 gid tri dién trd sudt rit bé ( thudng bing bac , ddng, hay cdc vat
liéu din c6 gia tri dién trd suidt nhd 1an cin véi cdc gid tri néu trén ..). Hinh
dang cda phan ti c6 thé & dang 12 mot day (ti€t dién tron) , dang bing mdng .

+ Than cla cAu chi : thudng biing thly tinh, ceramic (st gom ) hay cdc vat
liéu khac tuong duong. VAt liéu tao thanh thin cda ciu chi phdi ddm bio dugc
hai tinh chat :

- C6 d0 bén co khi .

- C6 d6 bén vé diéu kién din nhiét , va chiu dung dudc cic su thay doi
nhiét d6 dot ngdt ma khong hu hong.

+ Vat liéu 14p day ( bao boc quanh phan tif ngit mach trong than cau chi)
: thudng bing vat liéu silicat & dang hat, né phai c6 kha ning hap thu dudc ning
lugng sinh ra do hd quang va phdi ddm bao tinh cdch dién khi x3y ra hién tugng
ngit mach.

+ Cdc dau ndi : Cdc thanh phin nay dung dinh vi ¢6 dinh ciu chi trén cic
thi€t bi d6ng ngit mach ; ddng thdi phdi ddm bao tinh ti€p xiic dién tot.

Ly Thuyét Khi Cu Dién
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2. Nguyén ly hoat dong:

Dic tinh cd bdn cda ciu chi 13 sy phu thudc clia thdi gian chdy dit véi dong
dién chay qua (dic tinh ampe — gidy). P& c6 tic dung bio vé, dudng ampe —
gidy clia ciu chi tai moi di€m phai thap hon dic tinh clia d6i tugng cin bio vé.

+Pdi véi dong dién dinh mifc clia cAu chi : ning lugng sinh ra do hiéu tng
Joule khi c6 dong dién dinh mic chay qua s€ tda ra mdi trudng va khong giy
nén sy néng chdy, su cin bing nhiét sé& dugc thi€t 1ap 6 mot gid tri ma khong
giy su gia héa hay phd hdng bat cit phan tif ndo cla cu chi.

+ DP6i véi dong dién ngidn mach clia cau chi : sy cin bing trén cau chi bi
phé hidy, nhiét niing trén cau chi ting cao va din dé&n su phd hliy ciu chi.

Ngudi ta phan thanh hai giai doan khi x4y ra sy ph4 hiy cdu chi :
) Qu4 trinh ti€n hd quang (t,).
] Qud trinh sinh ra hd quang (t,)

| 4 /// D?ng
Dong dién ! Phing t o : thdi diém bit ddu sy
+:Ah0 | , ch.
Amana 0 // Dong t, : thdi di€m cha?fn\l dut
trong«ud giai doan ti€n ho
A0 quang.
____________ A maha t. : thoi diém chim dut
ani trinh nhit sinh hd
t t o
- (to\ e (ta ]
Thdoi gian ti€én ho Thdi gian sinh ho
miana  Thdi gian toda.bd qui

-

trinh . L ) R L. 2
Gian d6 thoi gian ctia qua trinh phdt sinh ho quang.

Qu4 trinh tién hd quang : gid sk tai thdi di€m t, phdt sinh sy qud dong,
trong khodng thdi gian t, 1am néng chdy ciu chi va phdt sinh ra hd quang dién.

Ly Thuy&t Khi Cu Pién
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Khodng thdi gian nay phu thudc vao gid tri dong dién tao nén do su ¢d va su
cdm bié€n cta cau chi .

Qu4 trinh phdt sinh hd quang : tai thdi diém t, hd quang sinh ra cho dé&n
thdi diém t, mdi dap tit toan bd hd quang. Trong sudt qué trinh nay, ning lugng
sinh ra do hd quang lam néng chdy cdc chat lam diy tai moi trudng hd quang
sinh ra; dién 4p & hai dau ciu chi hdi phuc lai, mach dién dudc ngit ra.

3. Phéin loai, ky hiéu, cong dung:
Cau chi dung trong ludi dién ha th& c6 nhiéu hinh dang khdc nhau, trong
so d6 nguyén 1y ta thudng ky hiéu cho ciu chi theo mot trong cdc dang sau :

F1

I _[+o D—o/\/oﬁ—u OH &0

FUSE
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Vé hop chita cdu chi
(Loai 3 pha)

CAu chi
dang 6ng

Hop chita cﬁu\
chi dang & vi
th€ md , (cau
chi c6 kém
theo contact
d6ng méd
mach).

Ry

Hinh dang clia ciu chi 6ng, va vé hop (Cau chi cia SIEMENS)
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Cau chi § dang ON Cau chi § dang OFF CAau chi & vi thé
dang thay th€

S0 dd md t3 ciu tao bén trong mot dang cau chi diing kém theo contact
dong (ON) mé (OFF).

[pam— S———
i 1 = [ {1 L
| B T ] I || & X I T SN
| bR | | BAnk Il 11 I
L NI lif7 - IR
| ]} Y 3 | /IR PR
| 141 N N | UULR N
| el TR IR -
A AV (111115~ 2 ) 3 AL T A L2
A ol e = TR 1 =
! LS Il [ s &N ]
I I E R PPTE NE N
| 'TLE & LR |1 LE & 1Is |l
H | B J IL] (e NE_Nt- T'J
(B === s s sl | == i

Cau tao bén trong mdt dang ciu chi ding kém theo contact déng (ON) md
(OFF). Dang cau chi trong hinh 3.2 va 3.3 khong thao tic ldp dit giong nhau.
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Hinh dang clia d&€ dung 1ip dit cau chi (dang xoay )
CAu chi c6 thé dugc chia thanh hai dang cd ban, tuy thuéc vao nhi€ém vu :

+ CAu chi loai g : cAu chi dang nay c6 kha ning ngit mach, khi c¢é su cd
qud tdi hay ngdn mach xdy ra trén phu ti.

+ Cau chiloai a : cAu chi dang nady chi ¢6 kha ning bdo vé duy nhi't trang
thdi ngdn mach trén tai.

Mudn phan biét nhiém vu 1am viéc clia cau chi, ta cAn cin cif vao dic
tuyén Ampe - gidy (1a dudng bi€u dién md td mdi quan hé gitra dong dién qua
cau chi va thdi gian ngdt mach cda ciu chi).

Goi I : gid tri dong dién ngdn mach ( cc : court — circuit — Phap vin)

I, : gid tri dong dién qud tai (s : surchage — Phdp vin).

V&i cau chi loai g : khi ¢6 dong I.. qua mach né phdi ngit mach tifc thi,
va khi c6 dong Iy qua mach ciu chi khong ngit mach tifc thi ma duy tri mot
khdang thdi gian mdGi ngdt mach (thdi gian ngdt mach va gid tri dong I, ti 1€
nghich v&i nhau).

V&i ciu chi loai a : né cho phép dong dién I, qua mach trong thdi gian
dai, va khi ¢6 dong ngdn mach 1. qua né, né khong ngit téc thi ma duy tri mot
khodng thdi gian mdi ngdt mach ( thdi gian ngdt mach va gid tri dong I ti 1€
nghich v&i nhau ).

Ly Thuyét Khi Cu DPién
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Do d6 néu quan sit hai dic tinh Ampe - gidy cla hai loai cau chi a va g;
ta nhan thdy dic tinh Ampe - gidy clia cau chi loai a niim xa truc thdi gian ( truc
tung ) va cao hon dic tinh Ampe - gidy clia cau chi loai g.

A N e T AT T g ey e e
t cau chiloai g t Viung bdo ve qua tai )

w_di€ém qud tdi cau chi loai a

dic tinh Ampe L 2.
gidv clia ciau chi qua tai

dic tinh A{nvére
gidv cda cau chi

diém nedn mach
e diém ngdn mach

--------------------- \.lcc T

I 4

Dic tinh ampeére gidy clia cdc loai cau chi .
4. Céc dic tinh dién cla cau chi:

1 Pién 4p dinh mic 13 gid tri dién 4p hiéu dung xoay chiéu xuit hién &
hai dau cau chi (khi cAu chi ngdt mach), tdn sd clia ngudn dién trong pham vi
48Hz dén 62Hz.

[] Dong dién dinh mifc 1a gia tri hiéu dung cla dong dién xoay chiéu ma
cAu chi c6 thé tai lién tuc thudng xuyén ma khong 1am thay ddi dic tinh clia
no.

] Dong dién cit cuc ti€u Ia gid tri nhd nha't cda dong dién sy c6 ma day
chi ¢6 khd ning ngidt mach. Khd ning cidt dinh muc 1a gi4 tri cuc dai cia dong
dién ngin mach ma cau chi c6 thé cit.

Sau day la cdc vi trf trén bi€u dd clia cic dong dién khdc nhau:

Céc dic tinh ctia | Dongdién Dong dién
dong dién st dung ngin mach
P R I A I
Céc dic tinh cia 34/ 103
ciu chi '(l;ﬁag gie / %ong dién Dong dién Khd ning
dinh mdc  cit cuc ti€u cit gidi han cdt dinh mifc
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Hinh dnh thyc t& cda cau chi hing Merlin Gerin.

9@Ee,
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THI DU : Mot 16 nung diing dién 3 pha c6 cong sudt 18KW cin bdo vé qué tii
va ngdn mach biing cau chi. Ngudn dién 3 pha cung cap 1a 230V/400V ; dong
dién ngin mach cho phép d6i véi mdy bi€n 4p ngudn 12 10KA (xem sd dd don
tuyén clia hé thong).

3 daay F1 Loo

1/ Chon theo bdng sau cau chi F1 ding bdo vé cdc su ¢d néu trén.
2/ Gdn céc gid tri dong dién vao gidn dd dong dién.
GIAI
1./ Dong dién dinh mitc qua mdi diy ddn dé&n 16 nung Ia :
P 0 18.000
UA3 40043
Khi chon cau chi F1, ciin ctf vao gid tri dong dién dinh mic, dién dp
ngudn, chifc ning bio vé, tinh chi't phu tdi .. kich thudc vé hdp chita ciu chi.
- Dong dinh muc la 26A.
-+ Pién 4p ngudn (dién 4p day) 400V.
© Béo vé qua tai va ngdn mach.
- Phu tdi thudn tré (15 nung).
Tra bang tiéu chuén, ta chon loai ciu chi sau cho F1:

10 02598026 A4

Kich thudc(Taille) (14 x51) , Code : gl 1432 ma s6 P 93393 ; dong dinh
muc 32A

2./ Pién céc gi4 tri dong dién vao bang

Céc dic tinh cia | Dongdién Dong dién
dong dién st dung ngin mach
1,6 x32A
32A —57A
26A T 100KA
Céc dic tinh cua

Dong dién Dong dién Dong dién  Kh3 ning

cau chi ) , L NI g. o "
------------ —-—--dinh-mie-----cat-euc-ti€u--cat-gidi-han-cat-dinh-mic-

.I_JJ P s IJ.UJ LU INIIX l.l chn
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CAU HOI PHAN B
1- Néu cong dung clia cau chi.
2- Cho biét cau tao clia cau chi gdm cdc thanh phan nao ?
3- CAu chi c6 may loai. Chifc niing ciia tirng loai cAu chi.
Bai tip 1 : Chon cau chi dung d€ bdo vé cho mach gom céc thi€t bi sau :
110 bd dén. Mdi bd cé cong xuat sau : 40W Ugp= 220V ; cos [1=0.8
7110 quat : Mdi quat c¢6 cong suat 60W; Uy, =220V ; cos 1= 0.9
Bai tap 2 : Chon cAu chi ding dé€ bio vé cho dong co 3 pha c6 thong sd sau :
P4.=5HP; U4,,= 380V;Cosl gy, = 0.8; K,\jm= 3
Bai tip 3: Chon ciu chi d€ bdo vé cho mach 2 ddng co 3 pha c6 thong sd sau:
[1Bong co 1 : Py, = SHP; Uy, =380V; Cosl g = 0.8; Ky =4
[1Bong co 2: Py, = 7.5HP; U4, =380V; Cosl 4= 0.85; K;mn=3.
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C - THIET BI CHONG DONG PIEN RO

I. KHAI NIEM

Co thé ngudi rat nhay cdm véi dong dién, vi du: dong dién nhdé hon 10mA
thi ngudi ¢ cdm gidc kim chdm; I6n hon 10mA thi cdc c¢d bdp co quip; dong
dién d€n 30mA dua dén tinh trang co thit, ngat thd va ché&t ngudi. Khi thi€t bi
dién bi hu hdng ro dién, cham mat ma ngudi st dung ti€p xiic vio s& nhin dong
dién di qua ngudi xudng di't & dién 4p ngudn. Trong trudng hop nay, CB va cau
chi khong thé tic dong ngit ngudn dién vdJi thi€t bi, gdy nguy hiém cho ngudi sit
dung.

Né&u trong mach dién c6 st dung thi€t bi chdng dong dién ro thi ngudi sit
dung sé& tranh dugc tai nan do thi€t bi nay ngit ngudn dién ngay khi dong dién
o xuat hién.

Thi€t bi chong dong dién rd ¢é mot s6 thuong hiéu:

Nudc ch€ | Thuong hiéu | Ky hiéu Tén day dd cda ky hiéu
tao
Anh MEM RCD [ Residual Circuit Devides
HAGER
Phép MERLIN RCBO [ Residual Circuit Breakers Over
GERIN
FUJI
Nhéat Ban KASUGA ELCB | Earth Leakage Circuit Breakers
TEMPEARL
Australia CLIPSAL RCD [ Residual Circuit Devides
Malaysia LKE RCCB [ Residual Current Circuit Breakers

II. CAU TAO VA NGUYEN LY HOAT PONG.
1. Cau tao:

Thi€t bi chdng dong dién rd hoat dong trén nguyén ly bdo vé so léch,
dudc thuc hién trén cd s§ cin bing giita tong dong dién vio va tdng dong dién
di ra thié€t bi tiéu thu dién.
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Khi thi€t bi tiéu thu dién bi rd dién, mot phan clia dong dién dudc ré
nh4nh xudng dit, d6 12 dong dién ro. Khi d6 dong dién vé theo dudng day trung
tinh it nhd va rdle so 1éch s& do tim sy mAt cAn bing nay va di€u khién cit
mach dién nhd thi€t bi bdo vé so 1éch.

Thié&t bi bdo vé so 1éch gdm hai phan ti chinh:

- Mach dién tr § dang hinh xuy&n ma trén d6 dugc quan cdc cudn day clia
phan cong suit (diy c6 ti€t dién 16n), chiu dong cung cAp cho thiét bi tiéu thu
dién.

- Role mé& mach cung cip dugc diéu khién bdi cudn diy do ludng (diy c6
ti€t dién bé) ciing dugc dit trén hinh xuyén nay, né tdc dong ngit cic cuc.

a) D&i v6i hé thong dién mot pha:

Chu thich:

- I, : dong dién di vao thi€t bi tiéu thu
dién.

- I, : dong dién di tir thi€t bi tiéu thu
dién ra.

- I,. : dong dién su co.

- I, : dong dién di qua co thé ngudi.

- 1: thi€t bi do ludng sy can bing.

- 2: ¢0 cAu nha.

~ -
— R 1Aa1 1Y hinh vanh viivaAn

Groun

Trudng hop thiét bi dién khong c6 sw co: £, [ 1,

Trudng hgp su cb : L, 0L 0T,
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I, 11 1, do d6 xudt hién mat sy can biing trong hinh xuyén t, din dé&n
cdm tng mdt dong dién trong cudn diy do tim, dwa d€n tic dong role va két qud
lam md mach dién.

b) D&i v6i hé thdng dién ba pha:

LiLz LsN
l ddd Cha thich:
Ii-\ ______ 1 -1 I, : dong dién di qua pha 1.
I, - I, : dong di€n di qua pha 2.
Y, ‘ - I; : dong dién di qua pha 3.
Y - I, : dong dién di qua day trung tinh.

- 1: cd cAu nha.
- 2:16i tr hinh vanh xuyén.

v v — - =
Trudng hop thi€t bi dién khong c6 sy c¢o: £, LV 1, L L, 01,10 Tu
thong tong trong mach tir hinh xuyé&n biing 0, do d6 s& khong c6 dong dién cdm
ung trong cudn day do tim.
Trudng hdp thi€t bi dién khong cé sy ¢d: L0 L UL 0,00
Tur thong tdng trong mach tir hinh xuyé&n khong bing 0, do d6 sé& c6 dong dién
cam tng trong cudn diy do tim, vdy cudn diy do tim s€ tac ddng md cac cuc
dién.
c¢) Phan loai RCD theo cuc ciia hé thong dién.
Ly Ly Ly N L Lo Ls L
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RCD tic dong tic thdi va RCD tic dong c6 thdi glan tré.
II. SU TAC PONG CUA THIET BI CHONG DONG PIEN RO.
1. Sy tac dong tin cdy cia RCD.

- RCD tdc dong nhay va tin cdy.

- Dong dién tdc dong ro thuc t&€ luén thap hon dong tdc dong ro danh dinh
( ghi trén nhian hiéu ctia RCD) khodng (25140)% khi dong dién rd xuit hién
ting dan hay dot ngot.

- Thdi gian tdc dong thuc t& déu nhd hon thdi gian tic dong dugc nha sdn
xuit quy dinh (ghi trén nhin hiéu) khodng (20180)%. Thong thudng thdi gian
tdc dong cit mach dudc ghi trén nhdn hiéu ciia RCD 1a 0,1s va thdi gian tdc
dong cit mach thyc t€ nim trong khodng (0,02110,008)s.

2. Sy tic dong c6 tinh chon loc ctia RCD bdo vé hé thong dién — sd db dién.

- Khi xuit hién dong dién ro di 16n & doan dudng diy dién hoic phu tai,
RCD dudc 1ip dit gan nhit sé tdc dong cit mach, tdich doan diy hodc phu tdi bi
ro dién ra khoi hé théng cung cAp dién. Nhu vy ddm bdo tinh chon loc, viéc
cung cip dién khong dnh hudng dé€n phan con lai.

- Né&u RCD lidp dit khong ding yéu ciu k§ thuit thi RCD d6 s& khong
tdc dong cit mach khi xuit hién dong dién ro & phian dudng diy hay phu tai
tuong ng v4i chiing, hoic tdc dong khong ding yéu cau di dé ra.

a) Kha ning chon loc tdng hdp.

Kh3 ning chon loc tong hgp 13 nhim loai trir duy nhAt thi€t bi c6 su ¢d.
D€ dat dugc kha ning nay phdi thod hai diéu kién:

- Dong dién so 1éch du dinh mdc cua RCD & phia trén phdi ¢ gid tri 16n
hon dong dién so 1éch du dinh mic cia RCD & phia dudi.

- Thdi gian t8i thi€u khong 1am viéc cia RCD & phia trén phai c6 gid tri
16n hon thdi gian tSi thi€u khong 1am viéc cia RCD & phia dudi.

Vi du: v

E_ “-- Is,=300mA t, =400ms

)L' )L 2 Lyp=30mA t,

S —
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b) Kha niing chon loc tirng phan.
Tinh chon loc dugc goi 1a tirng phan vi né khong ti€p nhian d6i véi mot s6
gid tri dong dién sy ¢6. Tinh chon loc dudc thod man khi cdc hé qud cia mot s&
su ¢d c6 thé kéo theo ngit dién tirng phdn hay ngit dién toan bo hé thdng cung
cAp dién. sau day 13 vi du vé tinh chon loc tirng phan:
v
<\q!>4 Iyn=1A t,=200ms 1

I=300mA ty 150 S5 Tyy=100mA, t, =50nis

|

J

J

Ign=100m
Iy,=30mA
Ly»y=30mA
Ignv=3 mA

Hé thong cung cip dién cong nghiép vdi khd ning chon loc tdng & ba
mitc chdm (tré) mirc 1: chim 200ms; mitc 2: chAm 50ms; mitc 3: khong c6 thdi
gian tré. Hinh 4nh thuc t€ clia thi€t bi ch6ng dong ro hang Merlin Gerin.
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CHUONG 3: \ \
KHI CU PIEN PIEU KHIEN BANG TAY
I. CAUDAO

1. Khéi quat va cong dung:

Cau dao 12 mot khi cu dién dung dé€ déng cit mach dién bing tay, dudc st
dung trong cdc mach dién c6 ngudn dusi 500V,dong dién dinh mic c6 thé 1én
t6i vai KA.

Khi thao tdc déng ngit mach dién, cAn ddm bdo an toan cho thiét bi diing
dién. Bén canh, can c6 bién phdp dap tit hd quang dién, toc d6 di chuyén ludi
dao cang nhanh thi hd quang kéo dai nhanh, thdi gian dap tit hd quang cang
ngin. Vi vay khi d6ng ngdt mach dién, cAu dao cin phai thuc hién mot cich dit
khodt.

Thong thudng, ciu dao dudc bd tri di cling vdi cau chi d€ bdo vé ngin
mach cho mach dién.

2. Cau tao, nguyén ly hoat dong va phin loai :
a. Ciu tao:

Phin chinh clia cAu dao 1a 1udi dao va hé thong kep ludi, dudc 1am biing

hop kim clia ddong, ngoai ra bd phian ndi diy cling lam biing hdp kim dong.

2 N
! | / Cau dao co:

i I 1. Lu@i dao chinh.

1 2. Ti€p xtc tinh (ngam)

(hé thong kep).
b. Nguyén 1y hoat dong clia cAu dao cit nhanh:

Khi thao tic trén cAu dao, nhd vao ludi dao va hé thdng kep ludi, mach
dién dudc déng ngit. Trong qué trinh ngit mach, cAu dao thudng xdy ra hd
quang dién tai ddu 1udi dao va di€m ti€p xic trén hé thong kep ludi. Ngudi si
dung cin phai kéo ludi dao ra khéi kep nhanh @€ dap tit hd quang.

Do toc dd kéo bing tay khong thé nhanh dudc nén ngudi ta 1am thém 1udi
dao phu. Lic din dién thi ludi dao phu cung ludi dao chinh dudc kép trong
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ngam. Khi ngit dién, tay kéo 1udi dao chinh ra truc con Iudi dao phu vin kep
trong ngam. Lo xo lién két giita hai Iudi dao dugc kéo cing ra va t6i mot mic
nao d6 s€ bat nhanh kéo 1udi dao phu ra khoi ngam mot cich nhanh chéng. Do
dé, hd quang dugc kéo dai nhanh va hd quang bi dap tit trong thdi gian ngin.

2 /3
EQL / 4 CAiu dao c6 ciu dao
i / phu:
1 1. LuGidao chinh.
2. Ti€p xdc tinh (ngadm).
3. Ludi dao phu.

EEFE = 4.Ld xo bat nhanh.

c. Phanloai:
Phan loai cau dao dva vao cdc yéu td sau:
- Theo két cau: cau dao dudc chia lam loai mot cuc, hai cuc, ba cuc hoic
bdn cuc.

- CAu dao c6 tay nim & giita hodc tay & bén. Ngoai ra con c6 cau dao
mdt ngd, hai ngd dugc dung d€ ddo ngudn cung cAp cho mach va ddo chiéu
quay dong co.

- Theo di€n 4p dinh mic : 250V, 500V.

- Theo dong dién dinh mifc: dong dién dinh mifc clia ciu dao dugc cho
tru6c bSi nha sin xudt (thudng 1a cdc loai 10A, 15A, 20A, 25A, 30A, 60A, 75A,
100A, 150A, 200A, 350A, 600A, 1000A...).

- Theo vat liéu cdch dién: cé loai d€ sit, d€ nhu, d€ d4.

- Theo diéu kién bdo vé: loai c6 nip va khong c6 nip (loai khong cé nip
dudc dit trong hop hay ti diéu khién).

- Theo yéu cau st dung: loai cau dao c¢6 cau chi bdo vé& ngin mach hoic
khdng c6 ciu chi bio vé.

Ky higu ciu dao ho g c6 ciu chi bdo vé:

{3 (@

Ly ThRC¥ehi Cu DRgHCUC ba cuc bon cuc
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Ky hi€u cau dao c6 cau chi bdo vé:

S AR £ G e
I A N D I A A

d. Cic thong s6 dinh mifc clia ciu dao:
Chon ciu dao theo dong dién dinh mic va dién 4p dinh mic:
Goi I, 1a dong dién tinh toan cia mach dién.
U yguén 12 dién dp ngudn cla lugi dién st dung.
Lim cdudao U Ly
Udm ciudao =) Unguén
II. CONG TAC
1. Khaiquat va cong dung:

Cong tic 1a khi cu dién dung d€ déng ngit mach dién c6 cong suit
nhd va c6 dong dién dinh mdc nhé hon 6A. Cong tic thudng c6 hop bao vé dé
tranh sy phéng dién khi d6ng md. Pién 4p cia cOng tic nhd hon hay bing
500V.

Cong tic hdp 1am viéc chic chin hon cau dao, dap tit hd quang nhanh
hon vi thao tdc ngit nhanh va ditt kho4t hon cau dao.
Mot s6 cong tic thudng gip:

—e &— Tiép di€m thudng I I I I I I
—4d— Ti€p diém thudng | | |
Coéng tic hanh trinh Cong tic ba pha Cong tic ba pha hai ngd

2. Phan loai va ciu tao:
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a. Ciutao
C4u tao cla cdng tic: phan chinh 13 ti€p di€m déng mé dudc gin trén d€
nhua va ¢6 10 xo dé thao tdc chinh x4c.
b. Phan loai:
- Phan loai theo cong dung lam viéc, c6 cdc loai cOng tic sau:
+ Cong tic dong ngit truc tiép.

+ Cong tic chuyén mach (cong tic xoay, cong tic ddo, cong tic van
ning), ding dé déng ngit chuyén ddi mach dién, d6i ndi sao tam gidc cho dong
ca.

+ Cong tic hanh trinh va cudi hanh trinh, loai cong tic nay dudgc 4p
dung trong cdc may cit got kim loai d€ diéu khién tv dong héa hanh trinh 1am
viéc ciia mach dién.

3. Céc thdong sd dinh mic clia cong tic:
Ugm: dién 4p dinh mdc cia cong tic.
Lyy: dOng dién dinh mic ctia cong tic.
Tri s6 dién 4p dinh mic clia cong tic thudng c6 gid tri [1 500V.
Tri s6 dong dién dinh mtc ciia cong tic thudng cé gid tri [1 6A.
Ngoai ra con c6 cdc thdng s6 trong viéc thif cdng tic nhu dd bé co khi, dd
cach dién, d0 phong dién...
4. Cé4c yéu cau thl clia cong tic:
Viéc ki€m tra chat lugng cong tic phai thi cdc budc sau:
(1 Thi& xuyén thing: dit dién 4p 1500V trong thdi gian mot phit § cac
di€m can cich dién giita chiing.
Thi cach dién: do dién trd cich dién <2M 8.
Thi phat néng.
Thi cong suat cit.
Tht d6 bén cd khi.
Thit nhiét dd d6i véi cdc chi ti€t cdch dién: cdc chi ti€t ciach dién phai
chiu dyng 100°C trong thdi gian hai gid ma khong bi bi€n dang hoic suii

N I I A B B

nham.
III. NUT NHAN
1. Khdi quét va cong dung:
Niit nhan cong goi 1a nit diéu khi€n 12 mot loai khi cu dién dung d€ déng
ngit tif xa cdc thi€t bi dién tir khac nhau; cdc dung cu bdo hiéu va ciing d€
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chuyén d6i cdc mach dién diéu khién, tin hiéu lién dong bio vé .0 mach dién
mdt chiéu dién 4p d€n 440V va mach dién xoay chiéu dién 4p 500V, tan sd
50HZ; 60HZ, niit nhan thong dung dé khdi dong, ddo chiéu quay dong co dién
bing cdch déng va ngit cdc cudn day clia contactor ndi cho dong co.

Nit nhan thudng dugc dit trén bang diéu khién, & ti dién, trén hop niit
nhan. Nit nhan thudng dudc nghién citu, ch€ tao lam viéc trong mdi trudng
khong 4m u6t, khong c6 hoi héa chat va bui ban.

Niit nhan c6 thé bén t6i 1.000.000 1an déng khong tai va 200.000 1an
déng ngit c6 tai. Khi thao tdc nhan nit cAn phdi dit khodt &€ md hodc déng
mach dién.
2.Phan loai va ciu tao:

a. Cautao:

Nit nhan gdom hé thong 10 xo, hé thong cic ti€p di€m thudng hd — thudng
déng va vo bdo vé.

Khi tic dong vao nit nhan, cdc ti€p di€m chuyén trang thai; khi khong
con tdc dong, cic ti€p di€m trd vé trang thdi ban dau.

b. Phinloai:

Nt nhan dudc phan loai theo cic yéu t6 sau:

- Phan loai theo chifc ning trang th4i hoat dong clia niit nhan, c6 cic

loai:
+ Nt nhan don:
Mdi nit nhan chi c6 mot trang thai (ON hodc OFF)
Ky hiéu:
on| <. ON | OFF <. OFF}-
— o o hoic a \ _.J_._ hodc }
Ti€p di€m thudng hd Ti€p diém thudng d6ng
+ Nit nhan kép:
Mdi nit nhan ¢ hai trang thdi (ON va OFF)
Ky hi€¢u:

—®,%— Tié&p diém thudng hd
! lién két
—ele— 'T‘;A,r\ r']';gm thi?Adnao AAnao
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Trong thuc t&, @€ dé dang st dung vao thio rdp 14p 14n trong qué trinh
sifa chifa, thudng ngudi ta diing nit nhan kép, ta c6 th€ ding n6é nhu 12 dang
nit nhan ON hay OFF.

- Phan loai theo hinh dang bén ngoai, ngudi ta chia nit nhan ra thanh 4
loai:

+ Loai hd.

+ Loai bdo vé.

+ Loai bdo vé chdng nudc va chdng bui.

Nit 4n ki€u bdo vé chdng nudc dugc dit trong mot hop kin khit d€ tranh
nudc lot vao.

Nt 4n ki€u bdo vé chdng bui nudc dugc dit trong mot vo cacbon dit kin
khit @€ chdng Am va bui lot vao.

+ Loai bdo vé khdi nd.

Nt 4n ki€u chéng nd diing trong cic ham 10, mé than hoic & ndi cé cic
khi n6 14n trong khong khi. C&u tao clia né dic biét kin khit khong loat dugc tia
Itta ra ngoai va dic biét vitng chic d€ khong bi pha v khi nd.

- Theo yéu cau diéu khi€n ngudi ta chia nit 4n ra 3 loai: mot nit, hai nit,
ba nut.

- Theo k&t cAu bén trong:

+ Nt 4n loai cé dén bdo.
+ Nt 4n loai khdng c¢6 dén bio.
3. Céc thong so ky thuat clia nit nhan:
Ugm: dién 4p dinh mifc clia nit nhin.

Lym: dOng dién dinh mic clia ndt nhan.

Tri s6 dién 4p dinh mifc cla nit nhan thudng cé gia tri [ 500V.
Tri s6 dong dién dinh mic ctia nit nhan thudng c6 gid tri [1 SA.

Hinh dang ctia mdt s& dang nit nhan:
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IV. PHICH CAM VA O CAM PIEN

O cim va phich cim dugc ding cip dién, ndi chuyén tiép trong sinh hoat
hing ngay.

Thong thudng, & cim va phich cim dugc ché tao § dién dp 250V, dong
dién dinh mtc 10A, nén day ndi dién la:

+ P61 v6i phich cdm: t8i thi€u 0,75mm?, t6i da 1mm”.

+D&i v6i § cdm: 3 thi€u 1mm?, t3i da 2,5mm”.
V. PIEN TRO —BIEN TRG
1. Khdi quat — cong dung:

bién trd dung dé thay ddi céc giéd tri trong mach di€n dé cic gid tri do
phli hop vé6i diéu kién van hanh hay ché€ do 1am viéc clia cdc ddng co dién.
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Bién trd 14 dién trd nhung c6 thé thay ddi dudc gid tri cia né nhd cic can
gat hodc nim vin. C6 cic loai dién trd thong dung: dién tréd md mdy va dién trg
diéu chinh, dién tr§ ham, dién tr§ phéng dién...

+ Pién tr6 md mdy 1a dién trd dudc st dung khi mé mdy dong co nhim
han ch€ dong dién khdi dong cho cdc dong cd c6 cong suit trung binh va 16n
(phuong phdp m& mdy gidn ti€p) nhim trdnh sut 4p trén ludi dién va bdo vé
ddng cd phat nong qua nhiét d6 cho phép khi c6 dong khéi dong 16n (PLI10KW).

+ Pién tr§ diéu chinh: d€ diéu chinh dong dién trong mach kich thich hay
mach phan @ng cia ddng co dién mdt chiéu nhim thay ddi toc dd quay clia no’

+ Dién tr6 him nhim gidm dong dién khi him dong co.

+ bién trd phéng dién d€ gidm dién 4p khi c6 sy bi€n thién dot ngot
nhim gidm sy phong dién x4y ra trong qud trinh bi€n thién nay.

2. C4u tao:

Bién trd dudc cdu tao bing cidc diy Kim loai Al, Zn, hop kim ddng,
thudng dudc quin trén cdc 16i tir (hinh tru tron hinh xuyén).

Bi€n trd ciing cd thé€ 1a thanh kim loai dugc dua ra cic dau day theo cac
gid tri dinh trudc. Bién trd don c6 thé ghép thanh bi€n trd doi.

C4c gi4 tri 16n nhat va nhoé nhit dudc ghi 16 trén bién tré.

CAU HOI CHUGNG 3

1) Ciu dao: néu cong dung, cich phan loai, ky hiéu, nguyén tic hoat dong,
cach lya chon.

2) Cong tic: cdng dung, ciu tao, ciach lya chon.

3) Nt nhan: néu cong dung, phan loai, ky hiéu, cdch lya chon.

4) Pién trd, bi€n trd: cong dung, phan loai, cAu tao dién trd, bi€n tré.

5) Bai tap 1: chon cau dao diing d€ déng cit cho mach gdm cic thiét bi sau:
1 10bd dén, mdi bd c6 cong suit sau: 40W; Uy, =220V;cos[1=0.8.
110 quat, mdi quat c6 cong sudt 60W; U4, =220V; cos’ ] = 0.9.
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6) Bai tip 2: Chon ciu dao ding d€ déng cit cho ddng cd 3 pha c6 thong s6
sau: P4, = SHP; Uy, = 380V; cosl ] 4 = 0.8; Ky = 3.
7) Bai tap 2: Chon ciu dao dung dé déng cit cho dong co 1 pha c6 thong sd
sau: P4, = SHP; Ug,, = 220V, cosl] 4 = 0.8; Ky = 5.
8) Bai tap 3: chon cidu dao d€ d6ng cit cho mach dién 2 ddng cd 3 pha c6
thong sd sau:

[1Bong co 1: Py, = SHP; Uy, = 380V; cosl g = 0.8; K = 4.

[1Bong co 2: Py, = 7.5HP; Uy, = 380V; cosl) 4 = 0.85; Ky = 5.
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CHUONG 4 : i
KHI CU PIEN PIEU KHIEN MACH PIEN
A - CONTACTOR

I. KHAINIEM.

Contactor 13 mot loai khi cu dién dung d€ déng ngit cic tiép di€m, tao
lién lac trong mach dién biing nit nhan. Nhu vay khi st dung contactor ta c6 thé
diéu khién mach dién tir xa c6 phu t3i v6i dién 4p d&€n 500V va dong 12 600A
(vi tri diéu khién, trang thdi hoat dong clia contactor rat xa vi tri cdc ti€p diém
déng ngit mach dién).

Phan loai contactor tiy theo cidc dic diém sau:

+ Theo nguyén 1y truyén dong: ta cé contactor ki€u dién tir (truyén dién
bing luc hit dién tir), ki€u hoi ép, ki€u thiy lyc. Thong thudng st dung
contactor ki€u dién tur.

+ Theo dang dong dién: contactor mot chiéu va contactor xoay chiéu
(contactor 1 pha va 3 pha).

II. CAUTAO VA NGUYEN LY HOAT PONG.
1. C4u tao:

Contactor dugc ciu tao gdm cdc thanh phin : co ciu dién tif (nam cham
dién), hé thong dap hd quang, hé thong ti€p di€m (ti€p di€m chinh va phu).

a. Nam cham dién:

Nam chim dién gdm c6 4 thanh phan:

+ Cudn day dung tao ra lgc hit nam cham.

+ Ldi sit (hay mach tir) cda nam chAm gém hai phan: phian c& dinh, va
phan nip di dong. L5i thép nam cham c6 thé c6 dang EE, EI hay dang CI.

+ Lo xo phdn luc c6 tic dung ddy phan nip di ddng trd vé vi tri ban dau
khi ngirng cung c4p dién vao cudn day.
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b. Hé thong dap hd quang dién:

Khi contactor chuyén mach, hd quang dién sé& xudt hién lam céc tiép
di€m bi chdy, mon dan. Vi vay can c6 hé thong dap hdé quang gdm nhiéu vich
ngin laAm bing kim loai dit canh bén hai ti€p di€m ti€p xtc nhau, nhit 12 & cic
ti€p di€m chinh ctia contactor.

c. Hé thong ti€p diém clia contactor:

Hé thong ti€p diém lién hé v6i phin 16i tir di ddng qua bd phan lién dong
vé cd. Tuy theo kha ning tii din qua cdc ti€p diém, ta cé thé chia cic ti€p
di€m clia contactor thanh hai loai:

- Ti€p diém chinh: c6 kh4 ning cho dong dién 16n di qua (tir 10A dén vai
nghin A, thi du khodng 1600A hay 2250A). Ti€p di€m chinh 12 ti€p di€ém thudng
hd déng lai khi cAp ngudn vio mach tir cda contactor 1am mach tif contactor
hit lai.

- Ti€p di€m phu: c6 kha ning cho dong dién di qua cic ti€p di€m nhé hon
5A. Ti€p di€m phu c6 hai trang thdi: thudng déng va thudng hd,

Tiép di€m thudng déng 12 loai ti€p di€m & trang thdi déng (c6 lién lac véi
nhau gita hai ti€p di€m) khi cuén diy nam chim trong contactor § trang thdi
nghi (khong dudc cung cip dién). Ti€p di€m nay hd ra khi contactor & trang thdi
hoat dong. Ngudc lai 1a ti€p di€m thudng hé.

Nhu vay, hé thong ti€p di€m chinh thudng dugc 1dp trong mach dién dong
luc, con cdc ti€p diém phu sé& 1ip trong hé thong mach diéu khién (dung diéu
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khién viéc cung cdp dién dé&n cidc cudn diy nam chim cla cdc contactor theo
quy trinh dinh trudc).

Theo mot s6 k&t cAu thong thudng cia contactor, cic ti€p di€m phu cé thé
dudc lién két ¢6 dinh vé s6 lugng trong mdi bo cotactor; tuy nhién ciing c6 mot
vai nha sdn xuit chi bo tri c& dinh s6 ti€p di€m chinh trén mdi contactor; con cic
ti€p di€m phu dudc ché tao thanh nhitng khdi r5i riéng 18. Khi can st dung ta chi
ghép thém vio trén contactor, s lugng ti€p di€m phu trong trudng hgp nay cé
thé bo tri tiy y.

2. Nguyén 1y hoat dong ctia contactor:

Contactor xoay chiéu

! — . _I__ Tiépdiém
‘_|_.

[

i

[

L |
i
Contactor mot chiéu
N R
Tiep d{eﬂu‘
Cudn day hut
Nip
Loi

Khi ciAp ngudn dién bing gid tri dién 4p dinh mic clia contactor vao hai
diu clia cudn day quan trén phan 16i tir cd dinh thi luc tir tao ra hdt phan 16i tir
di ddng hinh thanh mach tir kin (lyc tir 16n hon phdn luc cua 16 x0), contactor &
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trang th4i hoat dong. Lic nay nhd vao bd phan lién ddng vé co giita 16i tir di
dong va hé thong ti€p diém lam cho ti€p di€m chinh déng lai, ti€p di€m phu
chuyén ddi trang thai (thudng déng s& md ra, thudng hd sé& déng lai) va duy tri
trang thai ndy. Khi ngung cAp ngudn cho cudn diy thi contactor § trang thai
nghi, cic ti€p di€m trd vé trang thdi ban dau.

Cic ky hiéu dung bi€u dién cho cuon didy (nam chim dién) trong
contactor va cdc loai ti€p di€m.

Ta c6 nhiéu tiéu chudn cda cidc qudc gia khdc nhau, dung bi€u dién cho
cuon diy va ti€p diém cda contactor; d€ d& phan biét ta cé thé tém tit trong
bang ky hiéu nhu sau:  [J

KY HIEU THEO TIEU CHUAN
DAI CHAU AU MY LIEN XO
LUGNG | Mach Mach Mach | Mach | Mach | Mach

diéu dong luc diéu | dongluc| diéu | dong luc
khién khién khién

TR
EEY
CHAM
PIEN)

[P
U
B=M
THUGNG
PONG
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SIEP
3y
THUGNG

HO

Chu y:

Trong mot sd do mach s dung nhiéu contactor, muén phan biét cic cudn
diy va ti€p di€m cila contactor, ta thuc hién qui toc nhu sau:

- Ghi ky hiéu, hay mi s6 cho cudn day clia contactor (thi du M, R, S...)

- Céc ti€p di€ém thudc vé contactor ndo thi mang ciing mi sd cudn diy
contactor d6. VéGi ky hiéu cudn diy ciia MY, ta ghi mi s& cudn diay ngay tAm
vong tron ky hiéu clia cudn diy, véi cdc ky hiéu khéc, ta ghi lién ngay canh ky
hiéu.
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III . CAC THONG SO CO BAN CUA CONTACTOR.
1. Pién ap dinh muc:

bién ap dinh mic clia contactor Udm la di€n ap cia mach dién tuong dng
ma ti€p di€m chinh phdi d6ng ngit, chinh 12 dién 4p dit vao hai diu cudn day
cua nam cham dién sao cho mach tir hit lai.

Cudn day hiit c6 thé 1am viéc binh thudng & dién 4p trong gidi han (85-
105)% dién 4p dinh mifc cia cudn day. Thong s6 nay dugc ghi trén nhan dit &
hai dau cudn diy contactor, c6 cdc cAp dién dp dinh mic: 110V, 220V, 440V
mdt chiéu va 127V, 220V, 380V, 500V xoay chiéu.

2. Dong di€én dinh mic:

Dong dién dinh mic cia contactor Idm 12 dong dién dinh mic di qua ti€p
di€m chinh trong ch& @ lam viéc 1au dai, thdi gian contactor § trang thdi déng
khong qué 8 gid.

Dong dién dinh mic clia contactor ha 4p thong dung c6 cdc cip la: 10A,
20A, 25A, 40A, 60A, 75A, 100A, 150A, 250A, 300A, 600A. N&u contactor dit
trong ti dién thi dong dién dinh mitc phdi 14y thdp hon 10% vi lam kém mat,
dong dién cho phép qua contactor con phdi 14y thdp hon nita trong ché d6 lam
viéc dai han.

3. Khd niing cidt va kha ning dong:

Kha ning cit clia contactor dién xoay chiéu dat bdi s6 dén 10 1an dong
dién dinh mic vGi phu tai dién cam.

Kha ning d6ng: contactor dién xoay chiéu dung d€ khdi dong dong cd
dién can phai c6 kh3 ning déng tir 4 d€n 7 1an L4y,

4. Tubi tho cia contactor:

Tudi tho cda contactor dudc tinh bing sd 1an déng md, sau sd 1an déng
md 4y thi contactor sé& bi hdng va khong dung dudc.

5. Tan s6 thao tdc:

La s 1an déng cit contactor trong mdt gid. C6 cdc cap: 30, 100, 120, 150,
300, 600, 1200, 1500 1an / h.

6. Tinh 6n dinh Iyc dién dong:

Ti€p di€m chinh clia contactor cho phép mot dong dién 16n di qua
(khodng 10 1an dong dién dinh mitc) ma luc dién dong khong lam tdch rdi ti€p
diém thi contactor c¢6 tinh 8n dinh luc dién dong.
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7. Tinh 6n dinh nhiét:

Contactor c6 tinh 6n dinh nhiét nghia 13 khi c6 dong dién ngin mach chay
qua trong mdt khodng thdi gian cho phép, cic ti€p di€m khong bi néng chdy va
han dinh lai.

Sau diy 12 mot s& hinh dnh cu thé cia contactor.

Contactor DONGA

TIEP PIEM PHU

PAU RA CUA CUON DAY

Ly

TIEP PIEM CHINH
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Contactor cta hang Merlin gerin
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IV. CAC CHE PO SU DUNG CONTACTOR (THEO TIEU CHUAN CUA
PHAP VA TAY AU)

Tuy theo gia tri dong dién ma contactor phai lam viéc trong ldc binh
thudng hay khi cit ma ngudi ta dung cdc ¢d khdc nhau, bén canh dé phu thudc
vao loai hd tiéu thy, diéu kién déng md, qué trinh khdi dong ning nhe, ddo
chiéu, ham.... Sau ddy Ia cdc loai ch€ do st dung clia contactor.

1. C4c contactor st dung dién xoay chiéu: ky hiéu AC1; AC2; AC3; AC4.

Theo tiéu chudn IEC (International Electrotechnical Commission) thi€t k&
hay lwa chon contactor theo ch& do 1am viéc, ta chid y d€n cic ky hiéu AC ghi
trén contactor. Y nghia clia cdc ky hiéu va pham vi st dung contactor dudc trinh
bay tém tit nhu sau:

a. Ky hiéu ACI:

Qui dinh gid tri dong dién dinh mdc qua cidc ti€p di€m chinh cida
contactor, khi contactor dudc chon luwa d€ déng ngit cho nhitng thi€t bi, khi cu
dién, cdc loai phu tdi xoay chiéu c6 hé s6 cong suat it nhat phai bing 0,95 (cos!]
10,95).

Vi du dung cho nhitng dién tré & dang sudi Am, lui phan phd cé hé s6
cong suit 16n hon 0,95.

b. Ky hiéu AC2:

Contactor khi dugc chon lya theo trang thai nay, diing d€ khdi dong phanh
nhap nhd (plugging), phanh ngugc (reverse current braking) cho dong cd khong
dong b rotor day quan.

Khi cdc ti€p di€m contactor déng kin mach, hinh thanh dong dién khdi
dong, gia tri dong dién nay bing khodng 2,5 1an dong dién dinh mic cda dong
cd. Khi cdc ti€p di€m contactor hd mach, ngit dong dién khdi dong clia dong co,
dién 4p xuat hién giita hai cuc cda ti€p di€m khong 16n hon dién 4p dinh mic
clia ngudn dién cung cAp.

Vi du nhu: dong cd § mdy in, ning hang...

c. Ky hi€éu AC3:

Contactor khi dudc chon lua theo trang thdi nay, dung d€ déng ngit dong
co khong dong bd rotor 16ng séc trong sudt cdc qué trinh van hanh thong thudng.

Khi cdc ti€p di€m contactor d6ng kin mach, hinh thinnh dong dién khdi
dong, ¢ gid tri bing khdang 5 d&€n 7 1an gid tri dong dién dinh mitc clia dong
cd. Khi cic ti€p di€m contactor hd mach, ngit dong dién dinh mic cia dong cd,
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T

T.

lic @6 dién 4p xudt hién giita hai cuc ctia ti€p di€m chi 16n khodng 20% dién 4p
dinh mdc clia ngudn dién cung cap.

Vi du nhu: cdc dong co 1dng séc thong dung: dong cd thang mdy, bing
chuyén, cin cdu, may nén, may diéu hoa nhiét do...

d. Ky hi¢u AC 4:

Contactor khi dugc chon lya theo trang thdi nay dung d€ khdi dong, phanh
nh4p nhd, phanh ngugc..ddng co khong ddong bd rotor 16ng séc.

Khi cic ti€p di€m contactor déng kin mach, tai dong dién dinh, cé gia tri
bing khodng 5 dén 7 1an gia tri dong dién dinh mifc clia dong cd. Khi cdc tiép
di€m contactor hd mach, ngit dong dién tai gi tri 16n tuong tu nhu néu trén, lic
d6 dién 4p xuat hién giita hai cuc cla ti€p di€m 16n bing mic dién 4p dinh mic
clia ngudn dién cung cap.

Loai nay dudc st dung cho cidc dong cd khong ddng bd rotor 16ng séc
trong mdy in, may nang hang, trong cong nghiép luyén kim...

Ta c6 gidn do thdi gian mo td cdc ché do hoat dong AC1, AC2, AC3 va
AC4 cia contactor trong hinh v€ 5.3

A Ta Ta
Il_.i Il_.i
Thoi didm Thoi diém \ Thoi diém
ngit mach ngdt mach " ngdt mach
RN
\ \ N
| S
. | [P T_q.“——i————:=ﬂ-"
i o | i
i o | i
i o | i
i o | i
i o | i
| Lo ! |
l > l l > l >
<> <>
t o e an t e t
Chu ky khéi dong Chu ky khéi dong
Ché& @6 Ché& @6 AC2 - Ché€ @6
A1 ACA AM2

I 12 dOng dién dinh mic ciia ddng co.
Iiq 12 dOng dién khdi dong clia dong co.
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2. Céc contactor st dung dién mot chiéu: DC1, DC2, DC3, DC4, DCS5.

Theo tiéu chudn IEC, s dung cdc contactor dé déng ngit cdc phu tdi mot
chiéu (DC load) dugc phan thanh 5 ché d6 hoat dong (contactor ding trong
trudng hop nay 1a contactor mot chiéu, dién dp cung cip vao cudn diy contactor
12 loai dién 4p mdt chiéu).

a. Ky hiéu DCI1:

C4c contactor mang ky hiéu DC1 dung d6ng cdt cho tit cd cdc phu tdi mot
chiéu (DC load) c6 thdi hiing (T = L/R) nhd hon hay biing 1ms.

DC1 dugc st dung cho cdc ho tiéu thu, phu tdi khéng cé tinh cdm ng
hodc tinh cam @ng bé, cac 10 dién trd.

b. Ky hiéu DC2:

Céc contactor mang ky hiéu DC2 dugc st dung d€ déng ngit mach dong
co mot chiéu kich tir song song. Hiing so thdi gian clia mach tdi khodng 7,5 ms.

Khi cdc ti€p di€m d6ng kin mach hinh thanh dong dién khéi dong, dong
dién nay c6 gia tri khodng 2,5 1an dong dién dinh mic ctia dong co.

Khi ti€p di€m clia contactor ngit mach, cit dong dién dinh mitc dong co;
lic d6 dién 4p xuat hién giita hai cuc cda ti€p di€m 12 ham s6 phu thudc theo
sitc phdn dién cla phan ng dong co, su ngit mach x4y ra nhe nhang.

c. Ky hiéu DC3:

Céc contactor mang ky hiéu nay dugc st dung trong cdc trudng hdp khdi
dong, phanh nhap nhd, hay phanh ngudc cdc dong co mot chiéu kich tir song
song. Thoi hiing cia mach tdi nhd hon 2 ms.

Khi cdc ti€p di€m déng kin mach hinh thanh dong dién khéi dong, dong
dién c6 gid tri khodng 2,5 1an dong dién dinh mic cia dong cdo.

Khi cdc ti€p di€m clia contactor ngit mach, cit dong dién c6 gid tri
khodng 2,5 1an gi4 tri dong dién dinh mifc qua mach clia dong co, lic d6 dién 4p
xudt hién giita hai cuc clia ti€p diém cé thé 16n hon dién 4p ngudn cung cap.
Dién 4p xuat hién 16n khi toc dd quay clia dong cd thap, siic phdn dién cia phan
ing c6 gid tri thap, su ngit mach x4y ra ning né thyc hién khé khin.

d. Ky hiéu DC4:

Céc contactor mang ky hiéu nay dudc st dung dong ngdt mach phu tai 1a

dong co mot chiéu kich tir ndi ti€p. Thdi hing cda mach phu tdi khodng 10ms.
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Khi cic ti€p di€m déng kin mach hinh thanh dong dién khdi dong dong
dién nay c6 gi4 tri khodng 2,5 1an dong dién dinh mdc clia dong co. Khi cédc tiép
di€m cla contactor ngit mach, cit dong dién c6 gid tri khodng 1/3 1an gid tri
dong dién dinh mitc qua mach cla dong cd; lic d6 dién 4p xuat hién giita hai
cuc cta ti€p diém khodng 20% dién 4p ngudn cung cap.

Trong pham vi tng dung nay s6 1an déng cit trong mot gid c6 thé gia
tdng. Su ngdt mach xdy ra nhe nhang.

e. Ky hiéu DC5:

Céc contactor mang ky hiéu nay dugc st dung khdi dong, phanh ngugc,
ddo chiéu quay dong co mot chiéu kich tir ndi ti€p. Thdi hiing clia mach phu tai
nhd hon hay bing 7,5 ms.

Khi cdc ti€p diém déng kin mach hinh thinh dong dién dinh c6 gid tri 2,5
1an dong dién dinh mifc cia dong co.

Khi cdc ti€p di€m cla contactor ngit mach, cit dong dién cé gid tri 16n
khodng gia tri dong dién dinh néu trén; lic d6 dién 4p xuit hién giita hai cuc
clia ti€p di€m 16n bing mic dién 4p ngudn cung ciAp. Su ngit mach x4y ra khé
khan.

PAC TINH CUA CONTACTOR KHI SU DUNG THEO CAC CHE PO
TRONG MACH XOAY CHIEU AC:

Vin hanh binh thudng Van hanh dac biét
béng mach Ngit mach Péng mach Ngdt mach
Ché | I | U I U I U I U
LTOAAII PO | Ie |U |7 | Te | Ug | | I 7 Tk | Ug | cos”
E Ug
Tai thuin
trd (khéong | AC1 | 1 1 1095] 1 I [095] 15 (1109515 1.1 | 0.95
tinh cdm)
bong co
rotorddy |AC2 |25 1 (06525 1 (065 4 |[1.1065| 4 | 1.1 | 0.65
quain
Pong co
rotorlong |[AC3 | 6 | 1 [035] 1 |0.17/035| 8 [1.1]|035] 6 | 1.1 |0.35
s6c¢
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Pong co
rotor 16ng
sOc

AC4 | 6

I 10.35

6 |

0.35

10

1.1 10.35

8

1.1 | 0.35

PAC TINH CUA CONTACTOR KHI SU DUNG THEO CAC CHE PO TRONG

MACH XOAY CHIEU DC:
Van hanh binh thuGng Van hanh dic biét
béng mach | Ngit mach béng mach Ngit mach
B Ch | 1 |U| L |I|U|L|I|U|L|I|U|L
Loai Téi bo | Ig (U | R | Ig |Ug R | Ig [Ug | R | Ig |Ug | R
E
Tai thuin tré
(khdng tinh DC1 | 1 | 1]095] 1 I 09515 |1.1095|15|1.1]0.95
cdm)
bong co DC
kich tir song
song DC2 |25 1 (06525 1 [065]| 4 |1.1]065] 4 |1.1]0.65
(van hanh
binh thudng)
bong co DC
kich tir song
song
(khgidoéng, |[DC3 | 6 | 1 [0.35| 1 |0.17|035] 8 |1.1[035| 6 |1.1]0.35
ham phanh
dong dién
nguge)
bong co DC
kich tir n6i
ti€p DC4 (251 (06525 1 [065] 4 |1.1]065] 4 |1.1]0.65
(van hanh
binh thudng)
Dbong co DC
kichtrnéi |[DC5| 6 | 1 |035| 1 |0.17/035| 8 |1.1]/035]| 6 |1.1]0.35
ti€p
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(khdi dong,

ham phanh

dong dién
nguge)
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CAU HOI PHAN A
Néu ciu tao va nguyén ly hoat dong clia contactor.
Phan biét cdc loai ti€p di€m c6 trong contactor.
Cho biét cdc ch& d6 1am viéc clia cotactor xoay chiéu.
Cho biét cdc ch&€ do 1am viéc cla cotactor xoay chiéu.
Chon contactor theo t3i 12 dong cd KPB 3 pha rotor 16ng sé¢c 10HP, 220V,
cos =0.75, [1=0.8, k;y, =4, van hanh dirng dong co binh thudng.
6. Mot 10 nung c6 cong suat SKW, 1 pha 220V. [1=0.8, chon contactor dé
déng ngit cho tai trén.

Nk L=
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B - RG-LE PIEU KHIEN VA BAO VE

I. KHAI QUAT VA PHAN LOALI:
Ro-le 1a loai khi cu dién dung dé tu dong déng cit mach diéu khién , bdo
vé va diéu khié€n sy lam viéc ctia mach dién.
C6 nhiéu cdch phan loai ro le:
"] Phan loai theo nguyén ly lam viéc c6:
- Ro-le dién ttr.
- Ro-le dién dong.
- Ro-le tir dién.
- Ro-le cam tng.
- Ro0O-le nhiét.
- Ro-le ban din va vi mach
[1Phan loai theo vai tro va dai lugng tic dong clia rd-le co:
- Ro-le trung gian.
- Ro-le thoi gian.
- Ro-le nhiét.
- Ro-le toc do.
- Ro-le dong dién.
- Ro-le dién ép.
- R0-le cong suit.
- Ro-le tong tré.
- Ro-le tin sd...
"] Phan loai theo dong di€n c6:
- Ro-le dong dién mdt chiéu.
- Ro-le dong dién xoay chiéu.
1 Phan loai theo gid tri va chiéu clia dai luong di vao rd-le:
- Ro-le cuc dai.
- Rd-le cuc tiéu.
- Ro-le sa1 léch.
- Ro-le hudng...
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1. MOT SO LOAI RGLE THONG DUNG:
1. Ro-le trung gian:

a) Khdiniém va ciu tao:

Ro-le trung gian 14 mot khi cu dién ding trong linh vic diéu khién ty dong,
co cau ki€u dién tir. Ro-le trung gian déng vai trd diéu khién trung gian giita cic
thi€t bi di€u khién (contactor, ro-le thdi gian...).

Ro-le trung gian gdm: mach tir clia nam chiAm dién, hé thong ti€p di€m chiu
dong dién nhd (11 5A), vé bdo vé va cic chin ra tiép diém.

b) Nguyén 1y hoat dong

Nguyén ly hoat ddng cua ro-le trung gian tuong tu nhu nguyén ly hoat dong
clia contactor. Khi cAp dién 4p biing gi4 tri dién 4p dinh mc vao hai diu cudn day
cda ro-le trung gian (ghi trén nhin), lyc dién tir hit mach tir kin lai, hé thdng ti€p
di€m chuyén ddi trang thdi va duy tri trang thdi nay (ti€p diém thudng déng hd ra,
ti€p di€m thudng hd déng lai). Khi ngung cidp ngudn, mach tir hd, hé thong ti€p
di€m trd vé trang thdi ban dau.

Piém khéc biét giita contactor va rd-le c6 thé tém ludc nhu sau:

- Trong rd-le ta chi c6 duy nhat mot loai ti€p di€ém cé kha ning tii dong
dién nhd, st dung cho mach diéu khién (ti€p di€m phu).

- Trong ro-le ta ciing c¢6 céc loai ti€p di€m thudng déng va ti€p di€m thudng
hd, tuy nhién cédc ti€p di€m khong c6 budng dap hd quang (khic vSi hé thong tiép
di€m chinh trong contactor hay CB).

Céac ky hiéu dung cho ro-le trung gian:

Trong qué trinh 1dp rdp cdc mach diéu khién ding rd-le hay trong mot s&
mach dién tf trong cong nghiép, ta thudng giap cdc ky hiéu sau day:

- Ky hi¢u SPDT:

Ky hiéu nay dugc viét tit tir thuat ngit SINGLE POLE DOUBLE THROW,
ro-le mang ky hiéu nay c6é mot cip ti€p diém, gom ti€p di€m thudng déng va
thudng hé, cip ti€p di€m nay c6 mdt dau chung.

3 : =5
| o4
1 . !
28!
| I
SPDT
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- Ky hiéu DPDT:

Ky hiéu nay dudc vi€t tit tir thuat ngit DOUBLE POLE DOUBLE THROW,
ro-le mang ky hiéu ndy gdm c6 hai cip ti€p diém . Mdi cip ti€p di€m gdm ti€p
di€m thudng déng va thudng hd, cip ti€p diém niy c6 mot diu chung.

- Ky hiéu SPST:

Ky hiéu nay dugc viét tit tr thuat ngit SINGLE POLE SINGLE THROW,
ro-le mang ky hiéu nay gdm c6é mot ti€p di€m thudng hé.

- Ky hi¢u DPST:

Ky hiéu nay dugc viét tit tr thuat ngit DOUBLE POLE SINGLE THROW,
rd-le mang ky hiéu nay gdm c6 hai ti€p di€m thudng hd.

- -

L__Jd 2 ! !
SPST DPST

Ngoai ra, cdc rd-le khi dugc 1ip ghép trong td di€u khién thudng dugc lip trén cic
d& chan ra. Tuy theo s6 lugng chan ra ta c6 cdc ki€u khac nhau: d€ 8 chan, d€ 11
chan, d€ 14 chan...
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Mot s6 hinh dang ro-le trung gian

2. Ro-le thdi gian:

a) Khai niém:

Ro-le thdi gian 1a mot khi cu dién dung trong linh vuc diéu khién tu dong,
vdi vai trd diéu khi€n trung gian gitta cdc thi€t bi diéu khién theo thdi gian dinh
truGe.

Ro-le trung gian gdm: mach tif clia nam chim dién, bd dinh thdi gian lam
bing linh kién dién t&, hé thong ti€p di€m chiu dong dién nhé (U 5A), vd bio vé
va cdc chin ra ti€p diém.

Tuy theo yéu ciu st dung khi lip rdp hé thong mach diéu khi€n truyén
ddng, ta c¢6 hai loai rd-le thdi gian: rd-le thdi gian ON DELAY, ro-le thoi gian OFF
DELAY.

b) Rao-le thdi gian ON DELAY:

Ky hi€u:

TR .
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Trang 73/ 1uo



TRUGONG DPAI HOC CONG NGHIEP TP HCM KHOA PIEN

-

- Cudn day rd-le thdi gian: hodc

Dién 4p dit vao hai ddu cudn diy ro-le thdi gian dugc ghi trén nhin, thong
thuong : 110V, 220V...
- Hé thong ti€p di€m:
Ti€p diém tdc dong khong tinh thdi gian: ti€p di€m nay hoat dong tuong tu cic
ti€p di€m clia ro-le trung gian.

TR
TR
Thudng dong: N hodc
R TR
Thuong hg & hodc 1

Ti€p diém tdc dong c6 tinh thdi gian:
Ti€p diém thudng md ,d6ng chaAm, md nhanh: _\,RT_R hoic _"i%

Tié€p di€m thudng déng ,m3 cham , déng nhanh: j| TR
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Nguyén 1y hoat dong:

Khi cidp ngudn vao cudn diy clia ro-le thdi gian ON DELAY, cédc ti€p
di€m tic dong khong tinh thdi gian chuyén ddi trang thdi tdc thdi (thudng déng
hé ra, thudng hd déng lai), cic ti€p di€m tic dong c6 tinh thdi gian khong doi.
Sau khodng thdi gian da dinh trudc, cdc ti€p diém tic dong c6 tinh thdi gian sé
chuyén trang thdi va duy tri trang thdi nay.

Khi ngung cAp ngudn vao cudn diy, tit cd cdc ti€p diém tic thdi trd vé
trang th4i ban dau.

Sau day 12 so dd chin cda ro-le thdi gian ON DELAY:
s 24
—e D G o—
3 G
@ Q ©
0 &

——>» source €<—

Hinh dang cu thé cda rod-le thdi gian ON DELAY dugc pho bién:

ANLY
FUXER RELAY |, ooy
Ir=: ¥, [

T TRH-N DFF DELAY TIMER ov b
TRl ATF. % b

| v
st

LECTRCwIER £
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b) Ro-le thdi gian OFF DELAY:
Ky hi€¢u: $§ TR
- Cudn day ro-le thoi gian: hodc o F}o
Dién 4p dit vao hai dau cudn diy ro-le thdi gian dugc ghi trén
nhan, thong thudng : 110V, 220V...
- Hé thong ti€p di€m:
Tiép di€m tdc dong khong tinh thdi gian: ti€p diém nay hoat dong
tuong ty cdc ti€p di€m clia rd-le trung gian.
TR TR

Thudng dong: N— hodc
=

R
Thudng hd L hoic —|Tl|{—

Ti€p diém tac dong c6 tinh thdi gian: L
(g . N Jrd 2 Jrd A — TR -
Ti€p di€m thudng md, dong nhanh, md chim: hoac —’ﬁ%

Ti€p diém thudng déng, md& nhanh, d6ng chim: ],‘E IR —'_lr_ll%
Nguyén ly hoat dong:

Khi cAp ngudn vao cudn diy cda ro-le thdi gian OFF DELAY, cic tiép
di€m tdc dong tic thdi va duy tri trang thdi nay.

Khi ngung cip ngudn vao cudn diy, tit cd cdc ti€p di€m tic dong khong
tinh thdi gian trd vé trang thdi ban diu. Ti€p sau d6 mot khodng thdi gian da
dinh trugc, cc ti€p di€m tidc dong c6 tinh thdi gian s& chuyén vé trang thai ban
dau.

Sau day 12 so dd chin cda ro-le thdi gian OFF DELAY:

N 24
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Hinh dang cu thé€ cda rod-le thdi gian OFF DELAY dugc pho bién:

Sau diy 1a cataloge cda Merlin vé timer

On-delay relaysED
On-dalry relay

Start on energisation
RELTA

n L] J
= =
1 acjustable Ondelay !

Compostion | Supply Tming Hefarence Teaght
cllages range (1) kn
1 G0 x MV 10 D= 3= ER-TARTELTO 0.
a 1.0y 05 [ [ -TATTE0TO T
o535 -TASTED 0.
d5.300s RES-TAZ1BUTD &) 0.
=30 min. _TAITEITD 1.
b |
REE-TA Off-delay relays Il
Off-delay reday
'With contre | contact Salf-powered
RES-R& REZRE
ey TR Supgly

opan FYRE s S— ey

- clossd
Mu:lable Ol lay cio
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3. Ro-le nhiét (Over Load OL):

a) Khdi niém va ciu tao:

Rd-le nhiét 12 mot loai khi cu d€ bao vé dong cd va mach dién khi c6 sy
c6 qud tdi. Ro-le nhiét khong tdc dong tifc thdi theo tri s6 dong dién vi né cd
qudn tinh nhiét 16n, phai c¢6 thdi gian phdt néng, do d6 né lam viéc c6 thdi gian
tir vai gidy d€n vai phat. ¢ 11

T TR
L

ety
P
e

P—

u o
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Phin tif phdt néng 1 dugc dau ndi ti€p véi mach dong luc bdi vit 2 va dm
phi&€n ludng kim 3. Vit 6 trén gid nhua cich dién 5 diung d€ diéu chinh mdc do
udn cong dau ty do cda phién 3. Gid 5 xoay quanh truc 4, tiy theo tri s6 dong
dién chay qua phin t& phat néng ma phi€n ludng kim cong nhiu hay it, ddy
vao vit 6 1am xoay gid 5 4 m3 ngam don bay 9. Nhd tdc dung 10 xo 8, ddy don
by 9 xoay quanh truc 7 ngugc chiéu kim dong hd 1am mé ti€p di€m dong 11
khoi ti€p diém tinh 12. Nit nhan 10 d€ reset ro-le nhiét vé vi tri ban dau sau khi
phi€n ludng kim ngudi trd vé vi tri ban dau.

b) Nguyén 1y hoat dong:

Nguyén 1y chung ctia rd-le nhiét 1a dva trén cd sG tic dung nhiét cia dong
dién 1am gidn nd phi€n kim loai kép. Phi€n kim loai kép gdm hai 14 kim loai c6
hé s& gidn nd khic nhau (hé s6 giin nd hon kém nhau 20 1an) ghép chit vgi
nhau thanh mot phi€n biing phuong phap cdn néng hodc han . Khi c6 dong dién
qué tai di qua, phi&€n ludng kim dugc d6t néng, uén cong vé phia kim loai c6 hé
s gidn nd bé, ddy can gat 1am 10 xo co lai va chuyén d6i hé thong ti€p di€m
phu.

Pé€ ro-le nhiét 1am viéc trd lai, phdi dgi phi€n kim loai ngudi va kéo can
reset cia rd-le nhiét.

Ky hi¢u
Phién ludng kim
Ti€p diém chinh
Ti€p di€m phu: ju-LIrOL _1OL

oL hodc _‘H—_
i

_OL
A
¢) Phan loai ro-le nhiét:

Theo k&t ciu: ro-le nhiét chia thanh hai loai: ki€u hd va kiéu kin.
Theo yéu cau sif dung: loai mdt cuc va hai cuc.
Theo phuong thitc ddt néng:
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+ Dot néng tryc ti€p: dong dién di qua tryc ti€p tAm kim loai kép. Loai
nay c6 ciu tao don gidn, nhung khi thay ddi dong dién dinh mic phdi thay ddi
t&m kim loai kép, loai nay khong tién dung.

+ Dot néng gidn ti€p: dong dién di qua phan ti d6t néng doc 1ap, nhiét
lugn tod ra gidn ti€p 1am tAm kim loai cong 1én. Loai ndy c¢6 uw di€m 13 mudn
thay ddi dong dién dinh mifc ta chi can thay d6i phan ti d6t néng. Khuyét di€m
ctia loai nay 13 khi c6 qué tdi 16n, phan ti¥ @6t néng c6 thé dat d&€n nhiét d6 kha
cao nhung vi khong khi truyén nhiét kém, nén tAm kim loai chua kip tdic dong
ma phan tir d5t néng da bi chdy dut.

+ Dot néng hdn hdp: loai nay tuong doi tdt vi vira dot truc tiép vira dot
gidn ti€p. N6 c6 tinh 6n dinh nhiét tuong d6i cao va cé thé 1am viéc & bdi s6
qué tai I6n.

d) Chon lua ro-le nhiét:

Pic tinh cd ban cla rd-le nhiét 1a quan hé gitta dong dién phu tai chay
qua va thdi gian tdc dong cia nd (goi 1a dic tinh thdi gian — dong dién, A-s).
Mit khdc, dé ddm bdo yéu ciu giit dugc tudi tho 1au dai cla thiét bi theo ding
s6 liéu k§ thuat da cho clia nha sdn xuit, cdc ddi tudng bdo vé cling can dic
tinh thdi gian - dong dién.

Lura chon diing rd-le nhiét 1a sao cho dudng dic tinh A-s clia ro-le gan sdt
dudng dic tinh A-s clia ddi tuong can bdo vé. N&u chon thdp qué sé khong tin
dung dudc cong suit clia dong cd dién, chon cao qué sé& lam gidm tudi tho cida
thi€t bi caAn bdo vé.

Trong thuc t€, cdch luc chong phil hgp 1a chon dong dién dinh mdc clia
ro-le nhiét bing dong dién dinh mic clia dong cd dién can bdo vé, ro-le sé tic
dong & gid tri (1,2001,3)I4y. Bén canh, ch€ do 1am viéc cla phu tdi va nhiét do
moi trudng xung quanh phai dugc xem xét.

)

1000] \ Pic tinh A-s clia d8i tugng can bio
: Ro-le nhiét tic dong & gid tri
100 '
E Pic tinh A-s cla ro-le nhiét
10 :
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Contactor cta hang Merlin gerin

Chinh dong cia Rdle nhiét

Ché& do Auto/ Hand (A/H)

NO : Normal Open, ti€p di€m phu thudng hé.
NC : Normal Close, ti€p di€m phu thudng déng.
4. Ro-le dong dié€n:

- Diing d€ bdo vé qua tai va ngin mach.

- Cudn day hiit ¢6 it vong va quin bing diy to mic ndi ti€p véi mach

dién can bdo vé, thi€t bi thudng déng ngit trén mach di€u khién.

- Khi dong dién dong co ting 16n dén tri sd tdc dong clia rd-le, lyc hit
nam chim thing luc cdn 10 xo lam md ti€p di€m cda né, ngit mach dién diéu

khién qua cong tic to K, md cdc ti€p di€m clia né tdch dong cd ra khdi ludi.

L

RD RD,
: (Role Lf M K
« =L Ldong dién) D_E,QK

®
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5. Relay dién dp :

- Duing d€ bdo vé sut 4p mach dién.

- Cudn day hiit quan bing ddy nhd nhiéu vong mic song song véi mach
dién can bdo vé. Khi dién 4p binh thudng, ro-le tic dong s& 1lam néng ti€p diém
cia né. Khi dién 4p sut thaip dudi mitc quy dinh, Iuc 10 xo thing luc hit ciia nam
cham va md ti€p di€m.

6. Ro-le van toc :
Thanh

Phin t¢ng

Nam cham vinh Truc dong

Cau tiép

i

- Lam viéc theo nguyén tic phdn ung dién t¥ dugc diung trong cdc mach
thing ciia dong co

- Ro-le dugc mic ddng truc véi dong co va mach diéu khi€n. Khi dudc quay,
nam chim vinh cttu quay theo. Tl trudng clia né quét 1én cdc thanh din sé sinh
ra sudt dién dong va dong dién cdm ng. Dong dién nay nim trong tif trudng sé
sinh ra lyc dién tif lAam cho phin Gng quay, di chuyén can ti€p di€m dé€n déng
ti€p di€ém ctiia né. Khi tdc d6 dong co gidm nhéd gin bing khong, Iyc dién tir yéu
di, trong lugng cin ti€p di€m dua né vé vi tri cii va md ti€p diém cia nd.

- Ro-le van toc thudng diing trong cdc mach diéu khi€n him ngugc dong co.
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C - KHOI PONG TU

1. KHAIQUAT VA CONG DUNG:

Khdgi dong tir 1a mot loai khi cu dién dung dé diéu khién tir xa viéc dong
—ngit, ddo chiéu va bdo vé qud tii (n€u c6 lip thém role nhiét) cic dong co
khong dong bd ba pha roto 10ng séc.

Khdéi dong tir c6 mdt contactor goi 1a khdi dong tir don thudng dé déng-
ngit dong cd dién. Khdi dong tir ¢ hai contactor goi 1a khdi dong tir kép dung
dé thay d6i chiéu quay ctia dong co goi 12 khdi dong tir ddo chiéu. Mudn bio vé
ngin mach phai lip thém ciu chi.

II. CACYEUCAUKY THUAT
Pong cd dién khong ddng bd ba pha cé thé 1am viéc lién tuc dudc hay
khong tuy thudc vao mic dd tin ciy cda khéi dong tir. Do d6 khdi dong tir cAn
phdi thda man cdc yéu cau ky thuit sau:
- Tiép di€m c6 dd bén chiu mai mon cao.
- Kha ning déng — cit cao.
- Thao tdc déng — cit dit khodt.
- Tiéu thu cdng sult it nhat.
- Bdo vé dong co khong bi qua tai lau dai ( c6 rdle nhiét ).
- Thda diéu kién khdi dong ( dong dién khdi dong tir 5 d&€n 7 1an dong
di€én dinh muc).
III. KETCAU VA NGUYENLY LAM VIEC
1. Khdi dong tir thudng duge phan chia theo:
- PBién ap dinh mic cia cudn diy hit: 36V, 127V, 220V, 380V, 500V.
- K&t ciu bdo vé chong cic tdc dong bdi moi trudng xung quanh: hd,
bdo vé&, chdng bui, nudc, no...
- Kh3 ning lam bi€n ddi chiéu quay dong co dién: khong ddo chiéu
quay va dio chiéu quay.
- S& lugng va loai ti€p di€m: thudng hd, thudng déng.
2. Nguyén 1y lam viéc cia khdi dong tir :
a) Kh&i dong tir don va hai nit nhin:
Khi cung cAp dién 4p cho cudn diy biing nhan nit khéi dong M, cudn day
contactor c6 dién hut 161 thép di dong va mach tir khép kin lai; lam d6ng céc
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ti€p di€m chinh @€ khéi dong dong co va déng ti€p d€m phu thudng hd dé duy
tri mach diéu khi€n khi budng tay khéi nit nhan khdi dong. Khi nhan nit dirng
D, khéi dong tir bi ngit dién, duéi tic dung clia lvc 10 xo nén 1am phan 16i tir di
dong tr§ vé vi tri ban dau; cdc ti€p di€ém trd vé trang thai thudng hé. Pong cd
dirng hoat dong. Khi ¢6 su ¢ qud tdi dong cd, rdle nhiét sé& thao tdc lam ngit
mach dién cudn day, do d6 ciing ngit khdi dong tir va dirng dong cd dién.

™~ — L L L
O i 7%
R /-

| 0 \-\-\
. P fl

|| ’—

N

ii e §oC
NP N . M

b) Khdi ddng tir ddo chiéu va ba nit nhan:

Khi nhan nit nhdn M, cudn diy contactor T ¢ dién hit 15i thép di dong
va mach tir khép kin lai; 1am d6ng cic ti€p diém chinh T d€ khdi dong dong co
quay theo chiéu thuin va déng ti€p d€m phu thudng hd T d€ duy tri mach diéu
khién khi budng tay khdi nit nhan khdi dong My .

Pé€ dio chiéu quay dong cd, ta nhan niit nhan My, cudn diy contactor T
mat dién, cudn day contactor N ¢é dién hit 181 thép di dong va mach tr khép
kin lai; 1am d6ng cdc ti€p diém chinh N, Iic nay trén mach dong luc ddo hai day

Ly Thuyét Khi Cu Dién

Trang 84/103



TRUGNG DPAI HOC CONG NGHIEP TP HCM KHOA PIEN

trong ba pha dién 1am cho dong cd ddo chiéu quay ngudc lai va ti€p d€m phu
thudng hd N d€ duy tri mach diéu khién khi budng tay khdi nit nhan khdi dong
My .

Quad trinh ddo chiéu quay dudc lip lai nhu trén.

Khi nhan nit dirng D, khdi dong tr N ( hodc T ) bi ngit dién, dong co
dung hoat dong.

Khi ¢6 su c6 qud tdi dong cd, role nhiét sé& thao tdc 1am ngit mach dién
cudn day, do d6 ciing ngit khdi dong tir va dirng dong co dién.
So @6 trén c6 thé thuc hién cid khoéa lién dong dién bing cic ti€p di€m phu
thudng dong clia ban than hai khdi dong tir nay.

So db trang bén
IV. LUA CHON VA LAP PAT KHGI PONG TU:

Hién nay & nudc ta, dong cd khong dong bd ba pha roto 10ng séc¢ c6 cong
sudt tir 0,6 d€n 100KW dudgc st dung rong rdi. P& diéu khi€n van hanh ching,
ta thudng ding khdi dong tir. Vi vy d€ thuin 1di cho viéc Iva chon khdi dong
tlr, nha sdn xué't thudng khong nhitng chi cho cudng dd dong dién sud't dinh mitc
ma con cho cd cong sut clia dong cd dién ma khdi dong tir phuc vu ng vdi
cdc di€n 4p khac nhau.

D€ khdi dong tir 1am viéc tin cdy, khi 1dp dit cAn phai bit chit ciing khdi
dong tir trén mot mat thang ding ( d6 nghiéng cho phép so vdi truc thing ding
[15°), khong cho phép bdi m& vao cic ti€p diém va cdc bd phan dong. Sau khi
1ip dat khdi dong tir va true khi van hanh, phai ki€m tra:

- Cho cdc bd phan dong chuyén dong bing tay khong bi ket, vudng.

- Pién 4p diéu khi€n phdi phit hgp dién 4p dinh mifc ciia cudn day.

- Céc ti€p di€m phai ti€p xtc déu va tot.

- Céc day dau dién phai theo ding so dd diéu khién.

- Role nhiét phdi dit & nic dong dién thich hgp.

- Khi ldp dit khdi dong tir cAn dit kém theo ciu chi bdo vé.
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PHAN 3

GIGI THIEU PAC TINH, KET CAU

KHI CU PIEN CAO AP
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CHUGNG 5:
KHI CU PIEN CAO AP

I. KHAI QUAT.

Trong diéu kién van hanh, cdc khi cu dién c6 thé 1am viéc & cic ché do
sau :

- Ch€& dd 1am viéc lau dai : trong ch& do nay cdc khi cu dién s& lam viéc
tin cdy néu chiing dudc chon ding dién 4p va dong dién dinh mic.

- Ché& dd lam viéc qud tai : trong ch€ dd nay dong dién qua khi cu dién
s€ 16n hon dong dién dinh mic, ching chi lam viéc tin cdy khi thdi gian dong
dién ting cao chay qua chiing khong qué thdi gian cho phép cilia tirng thiét bi.

- Ché& d6 1am viéc ngdn mach : khi cu s& ddm bédo sy lam viéc tin cy
néu trong qua trinh lya chon cha y cac diéu kién 6n dinh nhlet va 6n dinh dong
II NHUNG PIEU KIEN CHUNG PE LUA CHON THIET BI PIEN VA CAC
PHAN DAN PIEN.

1. Chon theo diéu kién lam viéc lau dai:

a. Chon theo di€én 4p dinh muc :

DPién dp dinh mdc cia khi cu dién dugc ghi trén nhan hay 1y lich mdy, phu
hdp v6i dd cdch dién clia né. Ngoai ra, khi thi€t k€ ché tao cdc khi cu dién déu
c6 do dy trit o bén vé dién nén cho phép chiing Iam viéc lau dai khong han
ch& véi dién 4p cao hon dinh mic 10 — 15% va goi la dién 4p lam viéc cuc dai
cla khi cu dién. Do vay khi chon khi cu dién phdi thda man diéu kién dién 4p
sau:

U dmKCD + xU dmKCD H U dmMang + xU

Mang
Véi
U, dién dp dinh mic cia khi cu dién.
XU .., 40 ting dién 4p cho phép clia khi cu dién.
U e di€n dp dinh mitc ctia mang dién noi thi€t bi va khi cu dién lam viéc.
XU
ki€n van hanh.

b. Chon theo dong di€én dinh mic :

Dong dién dinh mitc cia khi cuy dién 1, .., do nhd mdy ch€ tao cho sin

A A A z pd /(’ Zy* A pd . Z, 'R
we G0 1€ch dién dp c6 thé clia mang, so v6i dién dp dinh mic trong dicu

va chinh 1a dong dién di qua khi cu dién trong thdi gian khong han ché& véi nhiét
Ly Thuyét Khi Cu Dién
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dd mdi trudng xung quanh 1a dinh mitc. Chon thi€t bi khi cu dién , ta phdi dim

bdo cho dong dién dinh mifc cia né 16n hon hay bing dong dién lam viéc cuc

dai cia mach dién I tac la:
IdeCD D I

Ivmax

Ilvmax

Dong dién lam viéc cuc dai cua mach dugc tinh nhu sau:

- Luc cdt mot trong hai dudng day l1am viéc song song, dudng day con lai
phai gdnh tdoan b phu tai.

- D6i v6i mach mdy bi€n dp : ta tinh khi mdy bi€n 4p st dung khd niing
qué tai cua nd.

- D6i v6i dudng day cdp khong ¢ du trit : tinh khi sit dung khd niing qué
tai cia no.

- D6i véi thanh gép nha mdy dién, tram bi€n 4p, cdc thanh dan mach
phan doan va cdc mach ndi khi cu dién: tinh trong diéu kién van hanh x4u nhat.

- Ddi v6i mdy phdt dién: tinh bing 1.05 1an dong dién dinh mifc clia né;
vi mdy phat dién chi cho phép qu4 tdi vé dong dién dén 5%.
2. Cdc diéu kién ki€m tra khi cu dién

a. Ki€m tra 6n dinh dong:

P&i v6i mang dién c6 dién 4p 1 —35KV di€m trung tinh khong ndi dat, dong
dién ngdn mach 16n nh4t 12 dong dién ngdn mach ba pha. Do vay ta 1dy dong
dién dé d€ ki€m tra n dinh dong cho cic thiét bi. Pdi vdi mang c¢é dién dp Ul
110kV, di€m trung tinh tryc ti€p ndi dat, dong dién ngin mach 16n nhit cé thé
12 dong dién ngin mach mdt pha hoic ba pha. Khi ki€m tra cdc thi€t bi cida
mang nay vé phuong dién 6n dinh luc dién dong, ta phai chon dong ngdn mach
16n nha't trong hai mach dé.

Piéu kién ki€m tra 6n dinh dong ctia khi cu dién Ia:
L 1
Hayl_ 01,

Vé6i I, i :tri sd bién dd va tri s6 hiéu dung clia dong dién cuc dai cho

max % ~ max

max

pd ~ /() . A v A
phép, dic trung 6n dinh dong cao cia khi cu dién.
I, i, :trisd bién dd va tri s6 hiéu dung cia dong dién ngdn mach

xung kich.
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b. Ki€m tra 6n dinh nhiét:

DAy din va khi cu dién khi c6 dong dién di qua s& bi nung néng 1én vi c6
cdc ton that cong suat. Cdc ton that nay phu thudc vao nhiéu yéu t6 nhu dién
4p, tin sO ... nhung chd y&u phu thudc vao binh phuong cudng d6 dong dién.

Khi nhiét do clia khi cu dién va day din cao qud sé& bi hu hdng hay gidm
thdi gian phuc vu. Do d6 can phai qui dinh nhiét @6 cho phép clia ching khi 1am
viéc binh thudng cling nhu khi ngdn mach.

DP&i v6i day din, diu kién 6n dinh nhiét ¢6 thé 4p dung mot trong ba
phuong phdp sau:

] Cin ci vao nhiét d6 cudi ciing cia diy din khi ngdn mach phdi nhd hon
hay bing nhiét d dot néng cho phép 16n nhit ciia ching khi ngdn mach :

v v
oy U

¥, :nhiét dd cudi cung cia day din khi ngin mach

cpmax

v : nhiét do d6t néng cho phép 16n nhat khi ngédn mach

cpmax
] Day din dugc 6n dinh nhiét néu ti€t dién chon S« 16n hon hay bing tiét

dién nhd nhat d€ 6n dinh nhiét S min
S, S

chon min

B,=1?.(t,+T,) :xung lugng nhiét cia dong di€én ngdn mach (A?.s);

I- : gi4 tri hiéu dung ban diu clia dong dién ngin mach , n€u ngdn mach x3y ra
§ xa noi dit thi€tbi thi[- =1,(1.) ;

t,=t, +t,.:thdigian cit ngdn mach hay thdi gian ngdn mach (S),

t,,: thoi gian chinh cla thi€t bi bdo vé chinh,

t,.,: thdi gian cidt clia mdy cit dién.

C,: hé s6 phu thudc vao nhiét dd cho phép khi ngdn mach va vat liéu dan .
Bing tri s6 C ,:
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Vatliéu diy din Nhiét do ban | Nhiétdd cudéi | Hé s6 C,
dau YOv cung ¥ ,, =

- Thanh din déng. 70 300 171

- Thanh din nhom. 70 200 88

- Cdp dén 10KV, céch dién 65 200 85
gify, 161 nhom.

- Cap va day din, cdch dién 55 150 75
polyvinin clorua, 161 nhom.

- C4p va day dan, ciach dién 65 200 65
polyétylen, 161 nhom.

- Cép 10kV, 16i dong. 65 200 159

[] Cin ci vao dn dinh nhiét: dong dién 6n dinh nhiét dinh mic 1, ng
v6i thdi gian On dinh nhiét dinh méct, , do nha ché tao cho . Khi cu dién sé& on

dinh nhiét n€u thda di€u kién sau:

2
I dmnh 'tdmnb DBN

P amoh -ty 017 L tga
tqe :thoi gian tdc ddng qui ddi clia dong dién ngdn mach dugc xdc dinh nhu

12 tdng thdi gian tdc ddng clia bdo vé chinh dit tai chd may cit dién sy c6 véi
thdi gian tdc dong tdan phan clia mdy cit dién do.
11 . MOT SO KHI CU PIEN CAO AP (1000V)
1. Mdy cit:

a. Khainiém :

Midy cit dién 4p cao la thi€t bi dién chuyén ding d€ déng ngit mach dién
xoay chiéu & tit ci cdc ch&€ d6 van hanh c6 thé c6 : dong ngit dong dién dinh
mifc, dong dién ngdn mach ; dong dién khong tai ... Mdy cét 1a loai thi€t bi dong
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cit lam viéc tin cAy song gi4 thanh cao nén mdy cit chi dudc dung 3 nhitng noi
quan trong.
b. Phan loai mdy cit:

Thong thudng mdy cit duge phan loai theo phudng
phip dap tit hd quang, theo dang cdch dién cla phan
dan dién, theo k&t cAu ctia budng dap hd quang.

Dya vao dang cdch dién cia cdc phan din dién,
may cit dugc phan thanh:

- M4y cit nhiéu diu : giita cdc thanh phan din dién dudc cich dién bing
diu may bi€n 4p va hd quang sinh ra khi cit mdy cit cling dudc dap tic bing
dau bién 4p.

- M4y cit it ddu : giita cdc thanh phan din dién dugc cdch dién bing cich
dién rin va hd quang sinh ra khi cit mdy cit cling dudc dap tit bing diu bién
ap.

- Mady cit khong khi.
dy cat dién .

- May cdt chan khong.

c. Céc thong s6 cd bdn cia mdy cit:

- Dong dién cit dinh mdc : 13 dong dién 16n nhat ma mdy cit cé thé cit
mot cich tin cdy & dién 4p phuc hoi gitra hai ti€p di€m clda mdy cit bing dién
ap dinh mic cia mach dién.

- Cong suit cit dinh mifc cia may citbapha : S, =~3.U, I (VA)

M
M

Trong d6 : U, 1a dién 4p dinh mic cia hé thong (V)
I, 1a dong dién cdt dinh mitc (A)

Kh4i nién cong suit nay la twong d6i khi dong dién qua mdy cit I, thi
dién 4p trén hai diu clia n6 trén thuc t&€ bing dién 4p hd quang va chi bing vai
% so vGi dién dp clia mach dién . Sau khi hd quang bi dap tit , trén cdc ti€p
di€m clia mdy cit bit ddu phuc hdi dién 4p nhung trong thdi gian nay dong dién
bing 0.
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- Thdi gian cit ciia mdy cit : thdi gian nay dugc tinh tir thdi di€m dua tin
hiéu cit mdy cit d&€n thdi di€m hd quang dugc dap tit & tit ci cic cuc. N6 bao
gdm thdi gian cit riéng clia mdy cit va thdi gian chdy hd quang.

- Dong dién d6ng dinh mic : ddy 1a gid tri xung kich 16n nhat ciia dong
dién ngin mach ma mdy cit c6 th€ d6ng mot cach thanh cong ma ti€p diém cia
né khong bi han dinh va khéng bi cdc hu hdng khac trong trudng hdp dong lip
lai. Dong dién nay dudc xdc dinh bing gid tri hiéu dung ctia dong dién xung
kich khi xdy ra ngdn mach.

- Thdi gian déng mdy cdt : 1a thdi gian khi dwa tin hi€u dong mdy cit cho
tdi khi hoan t4t dong tdc dong may cit.

d. Lya chon va ki€m tra mdy cit dién cao 4p (1000V)

M4y cit dién dudc chon theo dién dp dinh mifc, loai may cit, ki€m tra dn
dinh dong, 6n dinh nhiét va kha ning cit trong tinh trang ngin mach.
2. Daocéachly:
a. Khiini€ém
/ \ A . / * A hY /(’

Dao cach ly 1a mdét loai khi cu di€én dung dé€ tao
mot khoang hd cach dién dudc trong thay giita bd
phan dang mang dong di€én va by phan cat di€n
nham muc dich dam bao an toan, khi€n cho nhan
vién stra chura thi€t bi di€n an tim khi lam viéc.

Dao cach ly khong ¢6 by phidn dip tat hd quang

A A ~ 1 N * A e
nén khong thé cat dugc dong di€én 16n

b. Phin loazi:
Theo yéu cau st dung, dao
cach ly ¢6 hai lgai
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- Dao cach ly mdt pha.

- Dao cach ly ba pha.

Theo vi tri st dung, dao

cach ly ¢o6 hai loazr:

- Dao cach ly dat trong nha.

- Dao cach ly dat ngoai
troi.

c. Lua chon va kiém tra dao cdch ly
Dao cdch ly dugc chon theo diéu kién dinh mic,
, o N N . A 2 . . A
chung dudc ki€ém tra theo di€u ki€én On dinh luc di€n

ddng va dn dinh nhiét.
3. Cau chi cao 4p:
a. Khai niém:

Cau chi 12 mot khi cu dién dung d€ bdo vé mach dién khi qud tdi hay
ngin mach. Thdi gian cit mach clia cau chi phu thudc nhiéu vao vat liéu 1am
didy chdy. Day chdy cda ciu chi lam bing chi, hdp kim vdi thi€c c¢é nhiét do
néng chdy twong doi thap,dién trd sudt twong ddi I6n.Do vay loai day chdy nay
thudng ch€ tao cé ti€t dién 16n va thich hdp véi dién 4p nhd hon 300V ddi véi
dién dp cao hon (1000 v): khong thé ding diy chdy c6 ti€c dién 16n dudc vi lic
néng chdy, luvong kim loai tda ra 16n. Khé khiin cho viéc dap tit hd quang ; do
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dé & dién 4p nay thudng diung diy chdy bing dong, bac, c6 dién trd suit bé,
nhiét dd néng chay cao.
b. Day chay:

Thanh phan chinh cda ciu chi 1a diy chdy. Day chdy c6 kich thudc va vat
liéu khac nhau, dugc xdc dinh bing dic tuyén dong dién — thdi gian (TCC).
Song song v&i diy chdy 12 mot sgi dAy cing ra d€ triét tiéu su kéo cing clia diy
chdy. P& ting cudng kha ning dip hd quang sinh ra khi diy chdy bi ditt va bdo
ddm an tdoan cho ngudi van hanh ciing nhu cédc thi€t bi khdc & xung quanh trong
cau chi thudng chén diy cdc thach anh. Cdc thach anh cé tic dung phin chia
nhd hd quang. V4 ciu chi c6 thé 1am bing chat xenluyld. Nhiét dd cao cta hod
quang s& lam cho xenluylé bdc hoi gdy 4p sudt 16n d€ nhanh chéng dap tit hd
quang.

c. Phan loai cAu chi:

Tuy theo chifc ning cia mdi loai cAu chi ma ta c6 thé phan nhu sau :

] Cau chi ty roi (fuse cut out: FCO) : hoat dong theo nguyén tic "roi" do
mdt ddy chi dugc ndi lién két § hai ddu. Viéc dap tit hd quang chi y&u dva vao
ong phu bén ngoai day chi. Ngdai nhiém vu bdo vé& qua tdi vd ngin mach cau
chi ty rdi con c6 nhiém vu cdch ly dudng day bi su c6 .

] CAu chi chan khong: 12 loai cAu chi ma diy chdy dudc dit trong moi
trudng chan khong. Ciu chi chan khong cé thé dudc lip & bén trén hoic dudi
dau.

] Cau chi han dong : chic ning chinh 13 han ché tic dong cliia dong dién su
¢ c6 thé c6 d6i véi nhitng thi€t bi dugc né bio vé.

d. Lua chon va ki€m tra cdu chi:

CAu chi dudc chon theo dién 4p dinh mic, dong dién dinh mdc va dong
dién cdt dinh mifc ( hay cong suat cit dinh mifc). Ngdai ra, can chd y vi tri dit
cau chi (trong nha hay ngoai trdi.)

U dmCC D U dmMang
I dmCC D I Jvmax
S dmcatCC D S )

Véi:
U, :dién dp dinh mic cla cau chi
U

amvme - di€N dp dinh mic cila mang dién noi cau chi lam viéc
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~ A . 2/, 2 A ~
mee - dong dién dinh muc cua cau chi

]

v - dOng dién lam viéc cuc dai ciia mach dién can bao vé
A ~ < . 2, 2 A N

merce - CONE sudt cat dinh muc cua cau chi

= \/5 : U dmMang * I” ;

» :1a gid tri hiéu dung ban diu ctia dong dién ngdn mach

= wn w»n

CAU HOI CHUONG 5

1- Hay néu nhitng diéu kién chung dé lya chon khi cu dién 4p cao.
2- Cho bi€t khdi niém, phan loai va cdch lya chon mdy cit.
3- Cho biét khdi niém, phan loai va cdch lya chon dao cdch ly.
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PHAN 4 :
MOT SO SG PO CAN BAN
VE NGUYEN LY PIEU KHIEN,
VAN HANH.
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CHUGNG 5: ) \
\ MOT SO SO PO CAN BAN
VE NGUYEN LY PIEU KHIEN, VAN HANH BPONG CO.

I. MACH PIEN KHOT DPONG — DUNG MOT PONG CO KPB 3 PHA.

a. Nguyén ly:

Dung mach d€ khdi dong mot dong co KPB 3 pha, c6 tiép diém
duy tri d€ dong cd 1am viéc, sau d6 ditng dong co.

b. Sd @6 mach: ( hinh 1)

c. Thu tu thuc hién:

- Nhan nit nhan S,, contactor K, c¢6 dién, cdc ti€p di€m chinh
déng lai, dong co hoat dong; cic ti€p diém phu thay ddi trang thai, ti€p
di€m phu thudng déng hd ra 1am cho dén H, tit, ti€p di€m phu thudng hd
déng lai duy tri ngudn cho contactor K; va dén H,.

- Nhan S, d€ dirng dong cd.

II. MACH PIEN KHOI PONG THU TU HAI PONG CCO KPB 3 PHA.

a. Nguyén ly:

Dung mach d€ khdi dong thit tu hai dong cd KPB 3 pha. Pong co 1
(diéu khién bdi contactor K ) chay trudc, sau d6 dong co 2(diéu khién bdi
contactor K,) chay theo. N&u ¢6 sy tic dong nham 1in, mach dién khong
hoat dong. Cudi cung dirng cd hai dong cd.

b. Sd @6 mach: ( hinh 2)

c. Thit tu thuc hién:

- Nhan S3, ddong cd M, hoat dong, dén H, sing.

- Nhan Sy, dong cd M, hoat dong, den H, sdng.

- Nhan S, dé€ dirng ddng co M, , deén H,, tit.

- Nhan S, dé dirng dong cd M,, dirng toan bd mach diéu

khién, dén H, tit.

Ly Thuyét Khi Cu Dién
Trang 98/ 103



TRUGNG DPAI HOC CONG NGHIEP TP HCM KHOA PIEN

Hinh 1:So @6 mach dién khéi dong — dirng mot dong cd KPB 3 pha
CB

~ e . .
SRR

- ©
[ o7

n
n
n
n

n
n

I N N

n
n
n
n ¢
n
n
n

EE Ki Hz% H1<§F>
N £
> ° ° L, L, Lo
f & &

-

n___*»

$n
<

Ly Thuyét Khi Cy Pién \é\_ﬂ/

Trang 99/ 103



TRUGNG DPAI HOC CONG NGHIEP TP HCM KHOA PIEN

Hinh 2: So ¢ mach khéi dong thit ty hai dong cd KPB ba pha
F
L =
Ry /- .dl

5
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IIl. MACH PIEN PAO CHIEU PONG CG KPB BA PHA.

a. Nguyén ly:

P3o chiéu quay dong co KPB ba pha biing cdch ddo hai trong ba
ddy ngudn trudc khi dua ngudn vao dong co. Mach dién nay diung diéu
khién dong cd KPB ba pha lam viéc hai chiéu quay, sau dé dirng dong co.

b. So @6 mach: ( hinh 3)

c. Thit tu thuc hién:

- Nhin S,, dong co hoat dong theo chiéu thuin, dén H, sdng.

- Nhan S3, dong co hoat dong theo chiéu nghich, dén H, tit,
den H, sang.

- Nhin S, d€ dirng toan bd mach diéu khién, dong cd ngirng
hoat dong.
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Hinh 3: So do mach ddo chiéu dong co KPB ba pha

KT\ sz|__\_ _________ 7
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IV. MACH PIEN KHOI PONG MOT PONG CG KPB 3 PHA — TU
PONG DUNG.

a. Nguyén ly:

Dung mach d€ khdi dong mot dong co KPB 3 pha, c6 tiép diém
duy tri d€ ddng co lam viéc, sau thdi gian 1am viéc da dinh trén timer,
ti€p di€m thudng déng md chim cda timer hd ra, ddng co dirng.

b. So @ mach: ( hinh 3)

c. Thit tu thuc hién:

- Nhan S,, dong cd hoat dong, dén H, tit, d&én H, sing.

- Role thdi gian Koy ¢6 dién va bit dau tinh thsi gian dong co
lam viéc. Khi hét khodng thdi gian da dinh, ti€p di€m thudng
déng Kpon hd ra 1am ngung cAp dién cho contactor K, dong
cd ngung hoat hoat ddng. H, sdng, dén H, tit.

- Nhéan S, dé€ dirng ddng co khin cap.
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Trang 103/103
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So d6 mach dién khdi dong — dirng mot dong cd KPB 3 pha

Ly Thuyé&t Khi Cu Pién
Trang 1/ 103



TRUGNG CAO PANG CONG NGHIEP IV KHOA PIEN

V. MACH PIEN TU PONG KHGI PONG THEO THU TU CUA HAI
PONG CG KPB 3 PHA

a. Nguyén ly:

Mach dién st dung TON.

Dung mach d€ khdi dong thit tu hai dong cd KPB 3 pha. Pong co 1
(diéu khién bdi contactor K;) khdi dong trudc, sau thdi gian khéi dong
ctia dong cg 1 thi ti€p diém thudng hd déng chim cida rdle thdi gian TON
déng lai dong co 2 (diéu khién bési contactor K,) khdi dong. Cudi cling
dirng cd hai dong cd, ta nhan S,.

b. So @6 mach: ( hinh 3)

c. Thit tu thuc hién:

- Nhan S,, dong cd M hoat dong, dén H, sing.

- Role thadi gian Kpon c6 dién va bit dau tinh thdi gian. Sau
khodng thdi gian di chinh trén Kyon, ti€p di€m thudng hd
dong cham Kron chuyén trang thdi, ddng cd M, hoat dong,
den H, sang.

- Nhéan S, d€ dirng ca hai dong co.

Ly Thuyé&t Khi Cu Pién
Trang 1/ 103



TRUGNG CAO PANG CONG NGHIEP IV KHOA PIEN

So @6 mach khéi dong thit ty hai dong cd KPB ba pha

F
L =

Ly Thuyé&t Khi Cu Pién
Trang 2/103



TRUGNG CAO PANG CONG NGHIEP IV KHOA PIEN

CAU HOI CHUGNG 6

1- V& mach luan phién hai ddng cd ( chi c6 mdt trong hai dong cc
lam viéc).

2- V& mach ludn phién ba dong cd ( chi c6 mot trong ba dong co
lam viéc).

3- V& mach khdi dong dong cd khdong ddng bod ba pha bing
phuong phdp d6i ndi sao —tam gidc ( ddng cd md may & ché dd
sao0, 1am viéc & ch& do tam gidc).

4- V& mach diéu khié€n t6c dd dong cd bing phuong phap thay ddi
s& doi cuc tir.

5- V& mach diéu khién d3o chiéu dong cd khong ddng bo ba pha
k&t hop ddi ndi sao —tam gidc.

6- V& mach diéu khi€n d3o chiéu dong co khong ddng bd ba pha,
mdi chiéu quay 1am viéc & hai cap toc do.

Ly Thuyé&t Khi Cu Pién
Trang 3/103



CHUONG II: TONG QUAN VE MAY
DIEN XOAY CHIEU

NHAN VAO PAY PE TRO VE TRANG PAU

NHAN VAO PHAN VAN BAN CO LINK BE XEM
HINH <:
MUON XEM PHIM XIN VE TRANG CHU

BAI I: SUC DIEN DONG VA KET CAU CUA DAY
QUAN PHAN UNG MAY DIEN XOAY CHIEU

|. KHAI NIEM CHUNG:
May dién xoay chiéu gom:

May dién dong bd: co rotor quay cung mot toc
do voi toc do cua tr trwdng quay. Cha yéu ding
lam may phat.

~ May dién khong dong bd: cé rotor quay khac
toc do voi toc db cua tr trwdng quay. Chu yéu
dung lam dong co.

May dién xoay chiéu c6 vanh gop: cé toc do
quay khac voi tbc dd cla tir trwdng quay. No co
vanh gop gidbng nhw may dién mét chiéu va cha
yéu dung lam dong co'.
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Mudn may dién xoay chiéu lam viéc tot thi stc dién
ddng cam wng trong cac day quan phai hinh sin.
Mudn vay tr trwdng doc khe hé clia may dién ciing
phai phan bé hinh sin. Thwc t& do nguyén nhan vé
cau tao nén tir trwdng cla cac cuwc tir hay cac day
quan déu khac sin va c6 thé phan tich thanh cac séng
hai co ban va séng hai bac cao. Pudng phan bd twr
cdm khéng sin cla cuc tir c6 thé phan tich thanh
song diéu hoa B,B3Bs..B,. trong dé B; cé bwdc cuc T,

T
T,=—

con B, c6 buwdc cuwec " v,

Khi co chuyén dong twong doi gitra tlr trwdng cla
cwc tr va day quan thi twong &ng véi cac tr cam B,



BsBs..B,., s&€ cam rng cac sirc dién dong eiezes..e,
trong day quan phan &ng. Do tan sb cla cac strc dién
ddng nay khac nhau nén sirc dién dong tong co dang
khéng sin vi vay ta can c6 cac phwong phap lam triét
tiéu hay gidm céac sirc dién ddng bac cao dé cai thién
dang séng strc dién déng tong tré thanh gan sin.

Pé tim src dién déng cla day quan may dién xoay
chiéu, ta lan lwot xét strc dién dong do t trvong co
ban (bac 1) va cac ti treong bac cao, sau do suy ra
tri s6 cQa stre dién ddng tdng clia day quan.

1I. SUC PIEN DONG TRONG DAY QUAN PHAN
UNG

1. Stre dién doéng cua day quan do tir trwéng co’
ban:

a. Stre dién déng ctia mét thanh dan

81\




Khi thanh dan co chiéu dai | chuyén dong twong doi
v&i van toc v doi voi tir tredng co ban phan bd hinh

. T
B, sin—.

. > X N = >
sin doc khe ho Bx= " thi trong thanh dan cam
, A , . n ~ e, :Bxlv:BmIvsinz.x ,
rng nén swc dién déng: z; Trong do:
V=X 2o

t t

Vi tbc dd goc w=2~f va tir thdng rng v&i mot bude

2
¢:;Bmlr = e, = ¢7f sinat

cuc la:

Tri sb6 hiéu dung cua swc dién déng nay

13 B = =2.224

b. Strc dién dong cua mét vong day va cua mot
boi day (phan tw):




Strc dién dong clia mét vong day gom 2 thanh dan
cach nhau mét khoang cach y bang hiéu s6 hinh hoc
. o Yo .
cac swc diNén déng E« va E« |éch nhau géc r cua 2
thanh dan d6. Tw hinh vé ta co:

E,=|E,—E

= 26, sin~ 7. = 4,44k,

=
. yr .7 y
, . K,=sin===sing— \ L p==<1l L .
Vo 72 ﬂ2; Thwong thi 7=7 < nen k, dwoc goi
la hé s6 bwdc ngan.

Néu trong 2 ranh trén dat mot bdi day gdm ws vong
day thi strc dién dong cla boi day do la:; B =44k

c. Stre dién déng cia mét nhom boi day:

Stre dién déng cua nhoém q=4
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Néu nhom bdi day gdm g bdi ndi tiép va dat rai trong
cac ranh lién tiép nhau nhw hinh dwéi. Vi goc léch

2r  27p
pha trong tr trwdng cla 2 ranh ké nhau a:" "zl 7
Vé&i Z/p 1a sb ranh trén mot déi cwe, nén sic dién
ddng cla q bbi day dwoc biéu thj bang q véc to cling
|€ch nhau mot goc a. Stre dién dong t6ng cua q nhém



bdi day chinh la téng hinh hoc cua g véc to nhw hinh,
va vi vay E,=gE:k,; V&i hé sO quan rai cua day quan
. Qo
SIn——
k =

r

qsing
2

Tinh toan ta co: 5 =44« \/&i kyq=kn.k, goi l1a hé so
day quan

d. Stre dién déng cua ddy quan 1 pha:

Day quan 1 pha c6 thé gbm moét hay nhiéu nhanh
ddéng nhat ghép song song, do d6 strc dién dong mot
pha la strc dién dong cua mot nhanh song song. Vi
mo&i nhanh thwdng gébm n nhém bdi day ¢é vi tri gidng
nhau trong tir trwdng cua cac cuwc tr nén swc dién
ddng cla chung co6 thé céng sb hoc véi nhau va ta
cO: E=4,44ksnqwsf¢; Trong d6 w=nqgws la sb vong
day cua mét nhanh song song.

2. Strc dién doéng cua day quan do tir trwéng bac
cao:

Biéu thirc strc dién ddng day quéan do tir trwdng bac
cao cling ¢o biéu thirc gibng nhw sirc dién ddong do to
trrdng co ban tao ra. Nhuwng do buwéc cuc tr tridng
bac v nhd di v 1an so v&i bwdce cue cua tir trwdng co
ban nén goc dién 2~cua tlr tredng co ban twong ng

L. , > N . n <A an:sinv,li'z .
vOi goc 2vz cua tw trwong bac v. Vi vay: 2 va
sinvq—a
ky = —=2
qsmv

kdqv— knvk



Ngoai ra khi day quan chuyén ddng véi van tdc v
trong tw trwong bac v thi strc dién dong trong day
quan sé co tan sb f,=vf. Vay strc dién dong do tir
trwdng bac cao gay ra la:

2
E, = 4,44k g, i %=y Bl

\'"¥/4
T d6 ta thay khi tw freong cta cuc tr phén bd
khéng sin thi sirc dién ddng cam wrng trong day quén
1 pha la tong cua mot day cac stre dién dong diéu
hdoa c6 tdn sb khac nhau va co tri s hiéu dung
E=E2+E2+E2.E2+

la:
BAI 2: CAI THIEN DANG SONG SUC BIEN BONG

Mudn céi thién dang song sirc dién ddng trwdc hét
phai tim cach tao ra t& trwéng hinh sin. Mudn vay thi
mat cwc ttr phai cé modt dd cong nhat dinh khién cho
khe h& nhd nhat gitba mat cuc tlr va tdng dan khi toi
cac moém cuye nhw trén. Ta goi & 1a khe hé nhé nhat &
gilra cac mat cuc tir thi khe hd & vi tri cach gitra mat
cwc mdt khodng cach x dwoc tinh gan dung
o

cos(

o, =

bang: Thuong bé rong mat cwc b=(0,65-
0 75)T nén bleu thirc trén cé thé suy ra dwoc khe hé
@ moém cwc tr Onya=(1,5-2,6)0.

Tuy nhién bién phap nay van chwa dat hiéu qua nhw
mong mudn nén ta can phai giam hay triét tiéu cac
strc dién dong bac cao bang cach dwa vao cau tao
thich dang cla day quan nhw thwc hién day quéan



bwéc ngan, quan rai day quan sao cho mot nhém boi
day c6 g>1 va dat day quan trong ranh chéo.

1. Rat ngan bwéc day quan:

Khi buwéc day quan y=t thi tat ca cac strc dién dong

:sinvlz =1

A A A P
bac cao déu ton tai vi: r 2

Néu ta rat ngan bwédc day quan thich dang thi cé thé
khién mét sirc dién ddng bac cao tuy y triét tiéu bang
cach lam cho hé sé bwdc ngan k,, *ng v&i sirc dién
ddng bac cao dé bang 0.

Vi du khi B=y/1=4/5 nghia la day quéan bj rat ngan 1/5

K. :sin5ﬂz =0

lan thi: r2  va Es=0.

Vi ta khéng thé triet tieu moi strc dién déng bac cao
nén ta thworng chon budc day quan sao cho strc dién
ddng bac cao manh nhéat bi gidam. Lwu y la khi rat
ngan buwdc day quan thi sirc dién dong bac 1 ciing
giam theo nhwng khéng dang ké.

2. Quan rai:
sinqv—a
k., = 2 _41
. z n . qsinvg - . X
Khi quan tap trung g=1 thi: 2, nghia la tat

cé cac strc dién déng bac cao déu khéng bj suy giadm.
Néu quan rai thi mot sd sirc dién ddng diéu hoa bac
cao bj suy gidm do k., ctia ching nhd hon k.1 va néu q
cang I&n thi k, cang nhd hon k4.



Tuy nhién trong trwdng hop nay modt sé sic dién
ddng bac cao khéng bi gidm yéu va co k.=k.. Bac
cla cac strc dién déng nay cé thé biéu thj theo biéu
thirc: vi=2mkqg+1 trong d6 k=1,2,3...m la sb pha; q la
sb ranh cla mét pha dwdi 1 cuwe. Vi 2mg=Z/p nén ta

Z
7 k_il V4 r l)\ \ ”n L] Y r
cO: vi= P . Cac song diéu hoa bac v, dwoc goi la cac

séng diéu hoa rang.

Géc léch pha a gilra cac sirc dién dong cua cac boi
day trong cac ranh lién tiép do tw trwdng bac v, hoan
toan bang géc léch a rng v&i tir trdng co ban.

R R atzvta:(kzil)z—ﬂp:Zﬂkia R R
That vay: pZ . Nhw vay k.=k; va do

do quan rai khong triét tiéu dwoc cac sirc dién ddng
diéu hoa do.

Tuy nhién khi g tang, bac cua v; cling tang, tr cam
Bmv gidm di nén strc dién ddong diéu hoa rang clng bi
gidm di twong rng va dang song src dién ddng téng
dworc cai thién.

3. Ranh chéo:

Dung ranh chéo dé triét tieu cac strc dién dong diéu
hoa rang. Theo hinh dwéi ta thiy tr cdm doc theo
thanh dan co tri s6 khac nhau do d6 tong sirc dién
dong diéu hoa rang cam tng trong thanh dan bang
khong. Tw trvong song diéu hoa rang bac 1 wng VoI

k=1 1& manh nhat nén dé triét tiéu anh hwéng cia nd
b, =27, = % 2t _ 21p
ta chon bwéc ranh chéo: Vo Z%D




2rt 7D
~ X bC:_:_ By X > r ’ N
Trén thwce té ta chon z zva tat ca cac suc dién
déng diéu hoa déu bi giam.

BAI 3: CAC KIEU DAY QUAN CUA MAY DIEN
XOAY CHIEU

|. DAY QUAN 1 PHA:

D&y quan dong khuén

L L ST - e

01 02 03 01 A5 66 @7 NS A8 10 ]I

Day quan cua may dién xoay chiéu cé nhiém vu tao
ra sirc dién déng va dong thoi ciing tham gia vao viéc
tao nén tw trwong can thiét cho sy bién déi nang
lwong co dién trong may.

Két cau cua day quan phai dam bao

~ Tiét kiém dwoc day dong (chd yéu 1a phan
dau nbi).

Bén vé co, dién, nhiét.

Ché tao don gian, 1ap rap, stra chira dé dang.



bé tiét kiém kim loai va cai thién dang song strc dién
dong, day quan 1 pha thwdng quan rai.

Céc kiéu day quan 1 pha cia may dién c6 Z=12.

D&y quén dbng tdm va day quan buéc ngén
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1. Kiéu day quan dong khuén:

Theo kiéu nay, kich thwdc cac bdi day hoan toan
giong nhau. Nhwgc diém cua kiéu dau nay la dau noi



cla cac bdi day chéng chéo 1&én nhau, khéng tét vé
mat cach dién.

Swc dién dong téng cia bd day la:
e=e,tegtez+eyte,steptestey;.

2. Kiéu day quan doéng tam:

Kiéu nay van dao bao sirc dién dong tong khong thay
d6i, khac phuc duoc khuyet diém cla kiéu quan déng
khudn nhwng lai cdng kénh va tén kim loai.

Ta co strc dién dong tong EY
€=€5tegtey+egteztepter+ey;.

3. Kiéu day quan bwéc ngan:

Kiéu nay vira tiét kiém dwoc kim loai, vira cai thién
dwoc dang song surc dién ddong nhwng surec dién dong
tong co6 giam chut it so v&i hai kieu buwdc du.

Il. DAY QUAN 3 PHA

B6 day 3 pha la t6 hop cua 3 bd day 1 pha dat 1éch
nhau mét géc 120° trong khdng gian.

1. Day quan 3 pha mét 1&p:

Day quan 3 pha mét I&p thwdng dwoc ding trong cac
ddng co dién cod céng suat <75kW va trong cac may
phat dién tuabin nuwdc. O loai day quan nay trong méi
ranh chi dat mot canh tac dung ctia mét bdi day do do
sb boi day S=Z7/2.



Xét day quan moét 1&ép vai s6 pha m=3; Z=24; 2p=4. Vi
, p360°

goc léch pha gitra 2 ranh lién tiép 1a a= z =30° nén

strc dién dong pt]a cac canh tac dung tv 1-12 dwoi

déi cwc tht nhat lam thanh hinh sao strc dién dong

coO 12 tia nhw hinh.

Do vij tri cia cac canh tir 13-24 duwdi doi cuc thr 2
hoan toan gidng vj tri cac canh 1-12 dwéi déi cuc thl
nhat nén strc dién ddong cta chung co thé biéu thi
bang hinh sao strc dién déng trung véi hinh sao stc
dién dong thir nhét.

S6 ranh cia mét pha dwdi mot cuc ;" 2m 232 .
Ta c6 viing pha y=qa=2.30°=60°.

Vi 2 canh tac dung cta méi phan t& cach nhau
y=T=mq=2.3=6 ranh, nén pha A gém 2 phan t& tao
thanh b&i cac canh tac dung (1-7) va (2-8) dw¢i doi
cwe thé nhat va 2 phan tlr (13-19); (14-20) dwdi ddi
cwc th&r 2. Do cac pha léch nhau 120° nén pha B gém
cac phan to (5-11); (6-12); (17-23); (18-24). Pha C
gom:(9-15); (10-16); (21-3); (22-4).

Hinh sao stre dién dong réph hay hinh sao surc dién
déng phan t cua day quan cO Z=24; m=3; 2p=4;
q=2.



Coéng tat ca cac véc to strc dién dong cla cac phan
tir thuéc cung 1 pha ta sé c6 cac swrc dién dong
EAEEEc. Pem nbi cac phan tlr thudc cung 1 pha véi
nhau ta sé c6 day quan 3 pha.

So db khai trién day quén 3 pha déng khudn cé
£=24,;2p=4,9=2
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Vi méi pha ¢ 2 nhém phan ti cé vi tri dwdi 2 ddi cuc
hoan toan gidng nhau nén cé thé tao thanh mét mach
nhanh (néu ndi cudi clia nhdm phan t& trwde voi dau
cla nhom phan té sau) hay thanh 2 mach nhanh
ghep song song (neu ndi dau cta 2 nhém phan to VO
nhau va ndi cudi cua chung vOi nhau). Téng quat, néu
may co p ddi cwe thi thi s6 mach nhanh song song
ciia moi pha la k v&i diéu kién k chia hét cho p.

T hinh trén ta thdy stc dién ddng cla méi pha
khong phu thudc vao thu tw ndi cac canh tac dung, thi
du v&i pha A chang han ta cé thé ndi cac canh tac
dung 1-8-2-7 & dwédi déi cwe thir nhat va 13-20-14-19
dwdi doi cye tht hai va ta dwgc 2 nhom co 2 phén ter
kich thwoc khong g|ong nhau va goi la day quan dong
tam. O day quéan déng tam, kho thye hién cac nhanh
song song hoan toan giéng nhau vi chiéu dai cta cac
nhom bdi day trong tirng pha khdng bang nhau.



2. Day quan 3 pha hai l&p:

Day quan 2 1&p la day quan ma trong méi rénh co dat
2 canh tac dung cta phan t&. Nhw vay sb phan tr S
bang sb6 ranh Z. Day quan 2 I&p cé wu diém 1a thuc
hién dwoc bwdc ngan, lam yéu dwoc sirc dién dong
bac cao, do do cai thién dwgc sirc dién dong. Nhuoc
diém cua né la viéc vao day quan hay slra chira day
quan khoé khan hon.

Day quan 2 lop clia may dién xoay chiéu dwoc cheé
tao theo 2 kiéu: day quan xép va day quan song.

Day quan xép thuong dwoc dung con day quan song
chi dung de quan rotor day quan ctuia dong co khong
déng b6 va may phat tuabin hoi nwéc coéng suat Ion.

So db khai trién cta day quén 3 pha déng tdm 2 mét
VGi Z=24, 2p=4, q=2

e
|
~t.
—+
P

"]

o -*—‘W -

t
—

19
20
2 ---

& —
S ———

- .f[--_:} 3
S 8——_—

\
—— 17—
o |

Q i
== 10
I —
— {2 —L.
+ 13
14
b—-—‘s -
i e A m e

- — - —— —

< Loape

" - s | :_ )

TR j__" i N ] ;__f\]_-.‘
! s ==

s & L i o l

A Z B c 32 y



Day quan 2 I&p thwdng dwoc thwe hién véi ving pha
y=qo=60°

Hinh dwéi trinh bay cach trién khai cla day quan xép
c6 Z=24, 2p=4, m=3, vung pha y=qo=60° va bwé&c
5

ngan 30/=5T. Do goc léch pha gitra 2 ranh lién tiép 1a
u?@ﬂoo nén dwdi moi cuc tr mdi pha cé g=y/a=2
béi day.
Thi tw nbi cac bdi day nhu sau:

Pha A: A-1-2-8-7-13-14-20-19-X

Pha B: B-5-6-12-11-17-18-24-23-Y

Pha C: C-9-10-16-15-21-22-4-3-Z

_5
Day quén xép 3 pha 2 I6p (z=24,2p=4,q=2:y=5," "¢
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Vi cac nhéom phan tlr ciia mét pha lién tiép dwoc dat
dwéi cac cuc tir khac nhau nén sirc dién ddng cam
(rng cda chung cé chiéu ngwoc nhau (dau cac nhom
phan t&, vi du pha A c6 ghi ki kiéu *). P& méi pha
hinh thanh mdt mach nhanh, ta phai ndi cudi cla
nhém phan t& trwdc voi dau ciia nhém phan t tiép
theo nhw hinh. Néu mubén mdi pha cé nhiéu mach
nhanh song song thi phai ndi dau ctia cac nhém bbi
day cda pha dé v&i nhau va cudi ciia cac nhom bbi
day do véi nhau. N6i chung sb6 nhanh song song cla
mot pha cé thé 1a k véi diéu kién 1a k chia hét cho 2p.

Pé dé so sanh, hinh trén trinh bay day quan song ¢co
cung sb lieu voi day quan xep ¢ trén. Vi moi pha
chiém sb ranh nhv & day quéan xep nén swc dién
dong cam rng cua 2 loai day quan nay hoan toan
gidéng nhau du cho cach quan day khac nhau.

Xét pha A

Dung sb tht tw cda ranh trong d6 dat canh tac dung
thir nhat clta bdi day dé& danh sb bdi day do, ta thay
trong day quan song néu bat dau di tlr A;dén X, thi
sau khi di quanh phan &ng q vong (q=2) ta dat duoc
cac canh b0| day 2,14,1,13 nam duwoi cuc bac N.
Clng vay néu bat dau tr X, dén A; thi sau khi di
quanh phan (rng 2 vong ta cd cac boi day 8,20,7,19,
nam dwdi cwc nam S. Stre dién dong cua cac phan to
nam dwdi cac cue khac tén co chiéu ngwoc nhau, Vi
vay neu mudn mdi pha c6 mdt mach nhanh thi phai
ndi cudi cia bdi thir 13(X;) v&i dau cta bbi ther 19

(A2).



BAI 4: SUC T DPONG CUA DAY QUAN MAY DIEN
XOAY CHIEU

|. KHAI NIEM CHUNG

Dong dién chay trong day quan cla may dién xoay
chiéu sé& sinh ra tlr trwdng doc khe h& gitra stator va
rotor. Tuy theo tinh chat cia dong dién va loai day
quan ma t trwdng sinh ra cé thé 1a tir trwdng quay
hay tw treong dap mach.

Dé nghién ctru cac tiv trwong, ta can phai phan tich
sw phan bo va tl'nh chat cua cac sutrc tir dong do dong
dién trong day quan sinh ra.

Pé thuan tién cho viéc phan tich, ta gia thiét khe ho
gilra stator va rotor la déu va tr tr& cua thép khong
dang ké Ppe=

Trong phan nay ta sé dung 2 phwong phap sau ‘dé
nghién ctru sirc tir ddng cua may dién Xoay chieu:
Phwong phap giai tich va phuwong phap do thi.

1. Biéu thirc cua sirc tir dong dap mach:



Ta c0: F=Fsinwtcosa; V&i a la géc trong khdéng gian.

Khi cho t=const thi F=F,cosa=f(a) trong doé
Frni=Fmsinwt la bién d6 tirc thoi cua sre tir dong
dap mach. Nhw vay F phan bd hinh sin trong
khong gian.

, Khi cho a=const, nghia la & mot vi tri cd dinh
bat ky thi F=F;sinwt trong dé Fmn,=Fncosa va &
vi tri do swre tr ddng bién thién theo thoi gian.

Két luan: strc tr ddng dap mach 1a mét séng dirng va
trong trwdng hop don gidn nay ste tir ddng phan bd
hinh sin trong khéng gian va bién dbi hinh sin theo
thoi gian.

2. Biéu thirc ctia strc tir dong quay tron véi bién
do khéng doi: Ta co: F=Fsin(wtma)

That vay, gia st ta xét mot thoi diém bat ky tay y cua
song swc tw dong co tri s6 khdong dbéi thi: sin



(wtma)=const hay (wtma)=const, 14y vi phan 2 vé theo
da _
thorigiantaco @ ™

Pao ham theo a cla biéu th&c trén chinh la tbc do
goc quay biéu thi bang rad/s: da/dt>0 (rng véi séng
quay thuan (dau m) va do/dt<0 (*ng v&i séng quay
ngwoc (du = trong biéu thirc). Cac hinh dwdi cho
thay vi tri cla cac song quay thuan va nguoc & cac
thoi diém khac nhau.

3. Quan hé gitra strc tr ddng dap mach va surc tw
déng quay:

Biéu thirc clia strc tlr ddng dap mach co thé viét:

F=Fmsin(wt) cosa=1/2 Fmsin(wt-a)
+1/2Fmsin(wt+a)

Nhw vay strc tir dong dap mach la téng cia 2 SL:J’C to
dong quay thuan va quay ngwoc voi cung moét toc do
goc a va co bién do6 bang 72 swc tr ddong dap mach
dé.

Ngoai ra tr biéu thirc:
B Fnsin(wtma)=Fsin(wt)cosa= Fy,
p p
cos(wt)sina=Fsin(wt)cosa= Fsin(wt-2 )cos(a-2)

Ta thay stre tr dong quay 1a tdng hai strc tir ddng dap

mach léch nhau trong khéng gian la 2 va khac pha

T

nhau vé thoi gian 1a 2.



Vi tri cua song quay nguwoc va thuén
& thoi diém t=0 va t=T/4

?(0 Fl 2{'>L

F | 4 Fil
P — T4 te0
t=0
En\ ’ _
N E I /X 2T

i 3T o 2 z

2 t:zl 2

Il. SU’'C T PONG CUA DAY QUAN 1 PHA
1. Strc tir ddng ctia mot phan tiv:

Puwong stre ttr do dong dién trong bdi ddy buéc di
sinh ra va strc tir dong doc theo khe hé



Gid sir ta c6 mot phan tir day quan gdm ws vong,
bwédc da y=t dat & stator nhw hinh. Khi trong phan t
co dong dién i=V2lIsinwt thi cac dwong strc cla tir
trwdng do dong dién sinh ra s& phan bd nhw dwong
net dut trén hinh ve.

Theo dinh luat toan phan dong dién ta co: =" : Vi
H la cwong do tw treong doc theo dwong suree tur.

Do tlr tr& clia thép nhd pee== nén He.=0 va ta c6 thé
xem strc tir dong iws chi dung dé sinh ra tw thong di
qua 2 lan khe hd &: H286=wsi, vay strc tir déng rng
1.

—IW,

v&i mot khe hé khong khi béng: 2"

buwong biéu dién swrc tor dong khe h& dudi mét budc
1
WS

e N ~ X ~ e PN _I >
cwc c6 dang hinh chir nhat abcd va co dé cao 2 °, ¢



budc cuwc tiép theo 1a hinh chir nhat dega. Ta quy
wéc ¢ khoang cd duong stre tiv hwong lén thi F
dwoc bieu thi bang tung dé dwong.

Vi i=v2Isinwt nén strc tr ddng Fs phan bb doc theo
khe hé dang hinh chir nhat c6 d¢ cao thay doi vé tri
sO va dau theo dong dién xoay chiéu i.

Strc tir ddng phan bd hinh chir nhat trong khéng gian
va bién ddi hinh sin theo thoi gian c6 thé dung chubi
Furier phan tich thanh cac séng diéu hoa bac 1,3,5,7.,
V@i goc toa dé chon nhuw hinh trén ta co:

F =F,cosa + F,;c0s3a + F;cosba... + F, cosya.. = Z F,, cosya
7:1,3,5..

2
F, _2 _[FS cosvVa =iFssinyg
V4 72- ﬁ }/” 72- Ve Vd
Trong do: E ; Tinh toan ta
, Fsmyzﬂlwssinvfzio,g'ﬂ
CO: v 2 Vv

Tw day ta thay stre tir dong clia mot bdi day bude du
c6 dong dién xoay chiéu chay qua la tdng hop cda n
séng dap mach phan bd hinh sin trong khéng gian va
thay dbi hinh sin theo thoi gian.

2. Strc tir ddng cua day quan mét I&p bwéc du:



Ta xét stre tlr ddng cua day quan 1 I&p c6 g=3 phan
ter, méi phan tl c6 ws vong day. Stre tir ddng cuia day
quan do 1a tdng strc tlr ddng cla 3 phan tlr phan bd

2pr
hinh chir nhat va lIéch nhau goc khdng gian:“_T
Néu dem phan tich 3 séng chi» nhat dé thi theo cap
sb Furié thi tbng cla 3 song chir nhat do ciing chinh
la tbng cla cac séng diéu hoa cia chung.

Sau do ta sé cdng cac song diéu hoa cung béac cua
cac suc tw dong cda 3 phan t r0| lay tong cla cac
strc tir déng cta 3 phan ti, cudi cung Iay tbng cla
cac suc tw dong ho’p thanh rng voi tat ca cac bac v
dé co stre tr dong cua day quan do.

Voi v=1 ta co6 3 stre tlr dong hinh sin co ban Iéch
nhau vé géc khdong gian va co thé duwoc bieu thi bang



3 véc to 1éch nhau goc nhw hinh. Tdng cla 3 séng
stre tr dong hinh sin clng la mt song hinh sin va la
séng tr ddng co ban ciia nhom 3 phan t&r do. Bién do
cda nod co tri sb6 bang do dai tbng clia véc to 1,2 va 3
nhw hinh.

Strc tr ddng co ban cia mét nhéom phan tor la:

sinq—a
2

krl=
Fomgk Foevyr  OSINS kg o
a = VO 2 |la hé s6 quan rai.

V@i song bac v thi goc léch gilra cac song swc tw

déng bac v la v.« va véc to strc tr ddng tong bac v co
sinvq—a

K = 2

rv

 n N , . gsin— c s LA X X > -
bién do: Fqu=qknFsy; VOI 2 goila hé s6 quan rai
doi vai diéu hoa bac v. Nhw vay sire tir déng cua day
quan mét I&ép buwdc du dwoce bieu thi theo cdng thirc
sau:

F= ZFsmqurvcosmsin wt

71,3,5..

3
fas 4 0
- 2
3L Il
X g &t

3. Strc tir dong chia day quan mét pha 2 I6p bwéc
ngan



Strc tr ddng clha day quan 2 16p bwdc ngan co thé
dwoc xem nhw tdng strc tr ddng clia 2 day quan mot
|&p bwdc du, mot dat & 1op trén va mét dat & |&p duwdi
nhwng |[éch nhau mo6t goc dién 7 nhw trén hinh.

P6i v&i sdng co ban (v=1) goc léch 7=0-Ar  trong dod
_y
777 thi -

T T . T
Fo=2F, cos(l—/i’)E = 2Fq1kn1_ V()’i k,= cos(l—ﬂ)E :sln/i’E

poi V& séng bac v ta co:
V4 T . T
Fq =2F, cos(l—- [3’)5 =2F, kK, Vo k., =cosv(l— ﬂ)E = smvﬂz



Keét qua la ta co strc tir dong clia mot day quan mot
pha 2 |&p bwdc ngan nhuw sau:

F= > 2qk,F,cosvasinet

v=1,3,5..

Tinh toan va chu y rang trong day quan 2 16p budc

ngan thi s6 vong cua mét pha W=2pgW,, ta c6 sirc tw
. . F = > Fycosvasinat F_zx/_Wkdq | = 09Wkdq I

déng mot pha: VO . V.p vp

Vay strc tlr dong cla day quan modt pha (mot hay 2
I&p) 1a tdng hop cua mét day cac song dap mach,
nghia la phan bd hinh sin trong khdng gian va blen
déi hinh sin theo thoi gian VO tan sb bang tan sb
dong dién chay qua day quan do.

lll. SUC TU BONG CUA DAY QUAN 3 PHA
Cho dong dién 3 pha ddi xirng vao day quan 3 pha

2
dat léch nhau mét goc dién 3 trong khong gian:

i, =2lsinat

I =/21 sin(a)t—z?ﬂ)
. 4
Ic = J2l sin(at —?)

Do strc twr dong trong moéi pha l1a strc tir dong dap
mach va theo biéu thurc:

Fo= Y Fysinatcosva

v=1,3,5..



= > F sm(a)t——)COSV( ——)

v=1,3,5..

F. = F,, sin(at — 4—”) cosv(a — 4—”)
v=135.. 3 3

Pé co strc tr ddng 3 pha ta lay tdng clia 3 s tw
déng dap mach do.

Pé cho viéc nghién ctru dé dang, ta phan tich sirc tir
dong bac v cua moi pha thanh hai stre tir déng quay
thuan va nguoc nén strc tlr ddng tdng cda day quéan
3 pha la tbng cla tat ca cac strc tr ddng quay thuan
va ngugc do.

F, =F;sinatcosva = % F,, sin(at —va) +%Fwsin(a)t +Vva)

. 2r 27, 1 . 2r 2r.. 1 . 2r 2z
Fs, = Fy, sin(at —?)cosv(a —?) =5 F,, sin[(at —?) —V(x —?)]+E F,, sin[(at —?) +V(a —?)]

F., = F, sin(et —4?”) cosv(a —4?”) _ % F, sinf(et —4?”) (@ —4?”)]% F, sinf(et —4?”) e —4?”)]
Trong do ta chia v=1,3,5,.. thanh 3 nhém:
Nhom 1: v=mk=3k (v&i k=1,3,5 thi v=3,9,15..)

Nhom 2: v=2mk+1=6k+1 (v&i k=0,1,3,5 thi
v=1,7,13.)

Nhom 3: v=2mk-1=6k-1 (v&i k=1,2,3,.. thi
v=5,11,17,..)

Trwée hét ta xét tdbng cla cac stc tr dong quay
thuan trwdc. cac swre tir dong quay thuan co thé duwoc
viét nhw sau:



1 . I:fv H _272-
FAvt :EFfVSIn(wt_Va) = 7S|n[(a)t—va)+0(v—1) 3 ]

1 ) 27 I:fv : _27[
Fa :EFfvsm[(a)t—?)]= 7S|n[(a)t—Va)+1(V—1) 3 ]

1 . 4 4r Fo . 2
Fow =5 Fusinllat —=5) ~W(a -=1)] = " sinl(et -va) + 2(v -1 =]

Téng cua chung 1a tbng cta nhirng séng quay hinh

W_DZE

sin léch nhau goéc 3, trong d6 v ¢o tri sd xac dinh

theo cac nhém & trén.

2 2w 2

;e p , -1)—=0Ck-1)—=2kzr ——

V&i nhom v=3k ta co: ¢ s PR

thay vao biéu thirc trén ta thay v&i maoi tri s6 cua

k, 3 strc tir d6ng do la nhirng sdng hinh sin quay
2

cung tdc dd va léch nhau mot goc 3, do dé tdng

cla ching bang 0.

2r 2 .

V&i nhom v=6k-1 taco ' s P T

thay vao ta thay voi moi tri sO cua k, 3 stre tlr
4r

dong do quay Cung‘téc dd va co goc léch pha 3,
do do tong chung bang 0.

2 2
. , , —-1)— =(6k)— =4k
Véi nhom v=6k+1 taco V' V3 T3 T thay

vao ta thay voi moi tri so clia k, 3 strc tir dong do
la nhirng song quay thuan c6 cung toc do va
trung pha nhau, do do tong chung

. Fo= >, §Ffv5in(a)t—v0{)
bang: = &2



Tuwong ty ta xet tdng céac sitrc tr ddng quay nguoc
(vé thir 2 cia phuwong trinh):

Tong cac stre tr dong clia nhom v=3k va
v=6k+1 la bang 0.

Cac strc tr dong cua nhom v=6k-1 la trung
pha nhau nén tong cua chung bang:
Fy = Z EFfvsin(a)'[JrVOz)

y=6k-1

Cac stre ttr ddng quay thuan béc v cua cac pha

Nhw vay strc tr ddng ctia day quan 3 pha la tbng cla
cac song quay thuan bac v=6k+1 va cac song quay
nguwoc bac v=06k-1.

~ Bién do cua strc tlr dong quay bac v bang 3/2
lan bién do swrc tir ddng Mot pha bac v.



Téc dd goc cla stre tr ddng quay bac v
RO
\'

la: v

2 i . F = z §nysin(a)t$7/a)
Tong quatta co: 52
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| E guyén Iy hoat dong ctia mot sb linh kién co ban (suu tam)
-

No6i dung dé cap : CAu tao va nguyén tic hoat dong cua Transistor thudn va
Transistor nguoc.
1. CAu tao cua Transistor. (Bong ban dan)
Transistor gdm ba 16p ban din ghép voi nhau hinh thanh hai mdi tiép giap P-N ,
néu ghép theo thir tu PNP ta dugc Transistor thuan , néu ghép theo thtr tu NPN ta
dugc Transistor ngugc. vé phuong dién cu tao Transistor tuong duong véi hai
Diode d4u nguoc chiéu nhau .
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Transistor ngrgc Transistor thudn
Céu tao Transistor

Ba 16p ban dan duoc n01 ra thanh ba cuc , 10p gitra goi la cuc gbe ky hiéu 1a B (
Base ), 16p ban dan B rat mong va o nong do tap chat thap.

Hai 16p ban dan bén ngoai dugc ndi ra thanh cuc phat ( Emitter ) viét tit 1a E, va
cuc thu hay cue gop ( Collector ) viét tat 1a C, ving ban dan E va C ¢6 cung loai
ban din (loai N hay P ) nhung c6 kich thudc va ndng do tap chit khac nhau nén
khong hoan vi cho nhau dugc.

2. Nguyén tic hoat dong cua Transistor.
* X¢ét hoat dong cua Transistor NPN.
Uce

1 R

in

Ic M P ]
- coo|l~ " " "
E |- .. _|9QQ)_ _ __

IE 600 C
- - - - |o00| - - - -

----looo|----
IB ----looo|----

Usk §
| ——
-+ Anh ¢o ban guyen - Vinh

Mach khao sat vé nguyén tic hoat dong cua transistor NPN
Ta cap mot ngudén mot chieéu UCE vao hai cuc C va E trong do6 (+) ngudn vao cuc
C va (-) nguon vao cuc E.




Cép ngudn mot chidu UBE di qua c6ng tic va trd han dong vao hai cuc BVAE ,
trong d6 cyc (+) vao chan B, cuc (-) vao chan E.

Khi cong tdc mo , ta thy ring, mic du hai cyc C va E da duoc cap dién nhung
van khong c6 dong dién chay qua mdi C E ( luc nay dong IC=0)

Khi cong tic dong, mdi P-N dugc phan cuc thuan do d6 c6 mot dong dién chay tir
(+) nguon UBE qua cong tic => qua R han dong => qua mdi BE vé cuc (-) tao
thanh dong 1B

Ngay khi dong IB xuat hién => lap tirc ciing c6 dong IC chay qua mdi CE lam
bong dén phét sang, va dong IC manh gp nhiéu lan dong IB

Nhu vay ro rang dong IC hoan toan phu thudc vao dong IB va phu thudc theo mot
cong thirc .

IC=p.IB

Trong do:

IC 1a dong chay qua mdi CE

IB 1a dong chay qua mbi BE

B 1a h¢ s6 khuyéch dai cua Transistor

Giai thich : Khi c6 dién ap UCE nhung cac dién tir va 15 trong khong thé vuot qua
mbi tiép giap P-N dé tao thanh dong dién, khi Xudt hién dong IBE do 16p ban dan
P tai cuc B rat mong va nong d6 pha tap thap, vi vay sd dién tir tu do tir 16p ban
dan N (cyc E ) vuot qua tlep giap sang l6p ban dan P( cuc B ) 16m hon s6 luong
16 trong rat nhiéu, mot phan nho trong so cac dién tur do thé vao 15 trong tao thanh
dong IB con phan 16n sb dién tir bi hat vé phia cuc C duoi tdc dung cua di¢n ap
UCE => tao thanh dong ICE chay qua Transistor.

* Xét hoat dong cua Transistor PNP .

Su hoat dong ctia Transistor PNP hoan toan tuong tu Transistor NPN nhung cuc

tinh ctia cac ngudn dién UCE va UBE nguoc lai . Dong IC di tir E sang C con

dong IB di tur E sang B.
L 4
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Ky hiéu & hinh dang cia Transistor
No&i dung : Ky hi€u cia Transistor trén so d6 va trén than , Hinh dang thuc té,
Cach xac dinh chan cua Transistor.

1. Ky hiéu & hinh dang Transistor.
C C

E E

Transistor nguee NPM Transistor thuan PNP

Hinh dang thuc té

I
e

|
| |
|

1815
¥e 51

C

| .
u § l 'V 1

ECB B C E
Transistor cong suat nhé Transistor cong suat 16n

2. Ky hi€u (trén than Transistor)
* Hién nay trén thi trudong c6 nhiéu loai Transistor cia nhiéu nudc san xuat nhung
thong dung nhat 1a cac transistor ciia Nhat ban, My va Trung quoc.
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Transistor Nhat ban : thuong ky hi¢u 1a A..., B..., C..., D... Vidu A564, B733,
C828, D1555 trong do6 cac Transistor ky hi¢u 1a A va B 1a Transistor thudn PNP
con ky hi€u 1a C va D 1a Transistor ngugc NPN. cac Transistor A va C thuong c6
cong suat nho va tan sb lam viée cao con cac Transistor B va D thudng co cdng
suat 16n va tan s6 lam viéc thap hon.

Transistor do My san xuat. thuong ky hiéu 1 2N... vi du 2N3055, 2N4073 vv...

Transistor do Trung qudc san xuat : Bat dau bang so 3, tiép theo 13 hai chil cai.
Chit cai thirc nhat cho biét loai bong : Chit A va B 1a bong thuan , chit C va D 1a
bong nguoc, chit thir hai cho biét dac diém : X va P 1a bong am tan, A va G 1a
bong cao tan. Cac chir sb ¢ sau chi thir tu san pham. Thi du : 3CP25 , 3AP20 vv..

3. Cach xac dinh chan E, B, C cua Transistor.

Vi céc loai Transistor cong suat nho thi thtr tu chan C va B tuy theo bong cua
nudc nao san xuat , nhung chan E ludon ¢ bén trai néu ta d€ Transistor nhu hinh
dudi

Néu 1a Transistor do Nhat san xuét : thi du Transistor C828, A564 thi chan C &
gitta , chan B ¢ bén phai.

Néu la Transistor Trung quoc san xuat thi chan B ¢ gitta , chan C & bén phai.

Tuy nhién mdt sb Transistor duoc san xut nhai thi khong theo thtr ty nay => dé
biét chinh xac ta dung phuong phap do bang dong ho van nang.

Transistor cong sudt nho.

V6i loai Transistor cong sudt 16n (nhu hinh dudi ) thi hau hét déu c6 chung thir tu
chén 1a : Bén trai 1a cuc B, ¢ gilta 1a cuc C va bén phai 1a cuc E



B K E

Transistor cong suét 16n thudng c6 thir tu chan nhu trén.

* Po xac dinh chan B va C
V&1 Transistor cong suat nho thi thong thuong chan E ¢ bén trai nhu vay ta chi
xac dinh chan B va suy ra chan C 1a chan con lai.

Pé dong hd thang x1Q , dit ¢d dinh mot que do vao ting chan , que kia chuyén
sang hai chan con lai, néu kim 1én = nhau thi chan c6 que dit ¢ dinh 1a chan B,
néu que dong hd cb dinh 13 que den thi 13 Transistor ngugc, 1a que do thi 1a
Transistor thuan..

|-
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Phuong phép kiém tra Transistor

Noi dung : Trinh bay phuong phéap do kiém tra Transistor dé xac dinh hu hong,
Céc hinh anh minh hoa qua trinh do kiém tra Transistor, =------------=======n-=-zmm--
1. Phuong phap kiém tra Transistor .

Transistor khi hoat dong c6 thé hu hong do nhiéu nguyén nhan, nhu hong do nhiét
do, d6 am, do dién ap nguén tang cao hoac do chét lwgng cua ban than Transistor,
dé kiém tra Transistor ban hily nhé ciu tao cua ching.

M P M F N P
E C E C
L P
E I ¢ E C
B B
Transistor nguwgc Transistor thuan

Cau tao cua Transistor

Kiém tra Transistor nguoc NPN tuong tu kiém tra hai Diode dau chung cuc Anoét,
diém chung 14 cuc B, néu do tir B sang C va B sang E ( que den vao B ) thi twong
duong nhu do hai diode thuan chidu => kim 1én , tat ca cac truong hop do khac
kim khéng Ién.

Kiém tra Transistor thuan PNP twong tu kiém tra hai Diode dau chung cuc Katot,
diém chung 13 cuc B cua Transistor, néu do tir B sang C va B sang E (que do vao
B) thi trong dwong nhu do hai diode thuén chidu => kim 1én , tat ca cic trudng
hop do khac kim khong [én.

Trai véi céc dicu trén 1a Transistor bi hong.

Transistor co thé bi hong & cac truong hop .
* Po thuan chicu tur B sang E hodc tur B sang C => kim khdng 1€n la transistor dut


http://group3i.net/forum/blog.php?u=2

BE hodc dut BC .

* Po tir B sang E hodc tir B sang C kim 1én ca hai chiéu 1a chap hay do BE hoac
BC.

* Po gitta C va E kim 1én 1a bi chap CE.

* Cac hinh anh minh hoa khi do kiém tra Transistor.
E| (B x10

r » L v
Anh i ban guyén - Vinh

Bude 1
Phép do cho biét Transistor con tot.
Minh hoa phép do trén : Trudc hét nhin vao ky hiéu ta biét dugc Transistor trén 14
bong nguoc, va cac chan cua Transistor lan luot 1a ECB ( dua vao tén Transistor
). < xem lai phan xac dinh chan Transistor >
Budc 1 : Chudn bi do dé dong hd ¢ thang x1Q
Budc 2 va budce 3 : Po thuin chiéu BE va BC => kim 1én .
Budc 4 va budc 5 : Do nguoc chiéu BE va BC => kim khong [én.
Budc 6 : Do giira C va E kim khong 1én
=> Bong tdt.



Anh ot ban quyén - Vinh

C828

’)

E||C (B

-

\ 4

Lo/

Bude 1

Phép do cho biét bong bi dit BE

Budc 1 : Chuan bi . ‘
Budce 2 va 3 : Do ca hai chiéu gitra B va E kim khong 1én.
=> Bong dut BE

Anh ot ban quyén - Vinh

C828

’)

E||C (B

® 3

\ 4

Lo/

Bude 1




Phép do cho thiy bong bi chap CE

Budc 1 : Chuén bi .

Budc 2 va 4 : Do ca hai chiéu giita C va E kim 1én =0 Q
=> Bong chap CE

Truong hop do gitra C va E kim 1én mdt chut 1a bi do CE.

- 4
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Noi dung : Céc thong sb k§ thuat ctia Transistor, Transistor s6 (Digital transistor),

SO cong suat .

1. Cac thong s6 k¥ thuat ctia Transistor

Dong dién cuc dai : La dong dién gidi han cua transistor, vugt qua dong gidi han

nay Transistor s€ bi hdng.
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Dién 4p cuc dai : La dién ap gidi han cua transistor dat vao cuc CE , vuot qua
dién & ap g101 han nay’ Transistor s€ bi danh thung.

Tan sO cat : La tan sd gidi han ma Transistor lam viéc binh thudng, vugt qué tan
s6 nay thi d6 khuyéch dai cta Transistor bi giam .

Heé sb khuyéch dai : La ty 18 bién d6i ciia dong ICE 16n gip bao nhiéu lan dong
IBE

Cong suét cuc dai : Khi hoat dong Transistor tiéu tin mot cong suat P = UCE .
ICE néu cong suit ndy vuot qua cong sut cuc dai ctia Transistor thi Transistor s&
bi hong .

2. Mot s6 Transistor dic biét .

* Transistor s6 ( Digital Transistor ) : Transistor sd c6 cau tao nhur Transistor
thuong nhung chan B dugc dau thém mot dién trd vai chuc KQ

r)

Transistor s& loai NP Transistor s loai PNP

c

Transistor s6 thuong duoc sir dung trong cac mach cong tac , mach logic, mach
diéu khién , khi hoat dong nguoi ta co thé dua truc tiép ap lenh 5V vao chan B dé
diéu khién den ngat mo.

—r———

—)

C
oV
B
E

e

Minh hoa Uing dung cta Transistor Digital

* Ky hiéu: Transistor Digital thudng c6 cac ky hiéu 1a DTA...(dén thuan),
DTC...(den nguogc) , KRC... (dén nguoc ) KRA...(dén thudn), RN12... (dén
ngugc), RN22...(den thuan), UN...., KSR... . Thidu : DTA132 , DTC 124 vv...



* Transistor cong suat dong (cong sut ngang)

Transistor cong suét 16n thuong duoc goi 1a so. SO dong, SO ngudn vv..cc so ndy
duoc thiét ké dé diéu khién bo cao ap hodc bién ap ngudn xung hoat dong , Ching
thuong co dién ap hoat dong cao va cho dong chiu dung 16n. Céc sd cong suat
dong( Ti vi mau) thudng c6 dau thém cac diode dém & trong song song véi cuc
CE.

B K E

So cong suit dong trong Ti vi mau
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Cép nguon va dinh thién cho Transistor

Noi dung : Ung dung ctia Transistor, Cip ngudn cho Transistor, Dinh thién ( phan
cuc ) cho Transistor hoat dong, Mach phan cuc co hdi tiép.

1. Ung dung cua Transistor.

Thuc ra mot thiét bi khong c6 Transistor thi chua phai 14 thiét bi dién tir, vi vay
Transistor ¢6 thé xem 1a mot linh kién quan trong nhét trong cac thiét bi dién tu,
cac loai IC thyc chit 14 cac mach tich hop nhiéu Transistor trong mot linh kién
duy nhét, trong mach dién , Transistor dugc dung dé khuyech dai tin hi€u Analog,
chuyén trang thai ciia mach Digital, str dung 1am cac cong tic dién tir, lam cac bd
tao dao dong v v...

2. Cap dién cho Transistor ( Vcc - dién ap cung cap )
Pé sir dung Transistor trong mach ta can phai cap cho n6 mot ngudn dién, tuy
theo muc dich st dung ma nguon dién duogc cap truc tiép vao Transistor hay di
qua dién trd, cudn day v v... nguon dién Vcc cho Transistor duge quy udc la
ngudn cip cho cuc CE.

Voo -

Yoo +

Cap nguon Vce cho Transistor ngugc va thuan

Ta thiy rang : Néu Transistor la ngugc NPN thi Vee phai la ngudn duong (+), néu
Transistor la thudn PNP thi Vcc 1a nguon am (-)

3. DPinh thién (phan cuc) cho Transistor.

* Pinh thién : 1a cép mot nguén dién vao chan B ( qua tr¢ dinh thién) dé dat
Transistor vao trang thai sdn sang hoat dong, sin sang khuyéch dai cac tin hiéu
cho du rat nho.
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Voo +

Voo +

C
e Q
) B
E
Transistor khiing dinh thigén Transistor cd dinh thién

* Tai sao phai dinh thién cho Transistor né méi san sang hoat dong ? : Bé hiéu
duoc diéu nay ta hay xét hai so do trén :

O trén 13 hai mach st dung transistor dé khuyéch dai tin hiéu, mot mach chan B
khong dugc dinh thién va mot mach chan B duoc dinh thién thong qua Rdt.

Céc ngudn tin hiéu dua vao khuyéch dai thuong c6 bién do rat nho ( tir 0,05V dén
0,5V ) khi dua vao chan B( dén chua c6 dinh thién) cac tin hiéu nay khong du dé
tao ra dong IBE ( dic diém méi P-N phai c6 0,6V méi c6 dong chay qua ) => vi
vay cling khong c6 dong ICE => sut dp trén Rg = 0V va dién &p ra chan C = Vcc

O so dd thi 2 , Transistor c6 Rdt dinh thién => c6 dong IBE, khi dua tin hiéu nho
vao chan B => 1am cho dong IBE tang hoac giam => dong ICE cling tang hoac
giam , sut ap trén Rg ciing thay d6i => va két qua dau ra ta thu dugc mot tin hiéu
twong tu dau vao nhung c6 bién d6 16n hon.

=> K¢ét ludn : Dinh thién ( hay phan cyc) nghia 1a tao mét dong dién IBE ban dau,
mot sut ap trén Rg ban dau dé khi c6 mot ngué)n tin hiéu yéu di vao cyc B, dong
IBE sé tang hodc giam => dong ICE ciing ting hodc giam => dan dén sut 4p trén
Rg ciing ting hodc giam => va syt 4p nay chinh 1a tin hiéu ta can lay ra .

con céc kiéu mach mac C chung, mac B chung, mac E chung cac bac xem sach
nhe
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Thyristor

Noi dung : CAu tao va nguyén Iy hoat dong cua Thyristor, phuong phap kiém tra
Thyristor, Ung dung cua Thyristor.

1. Céu tao va nguyén Iy hoat dong ctia Thyristor
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CAu tao Thyristor Ky hiéu ctia Thyristor So db tuwong twong

Thyristor ¢6 cdu tao gdm 4 16p ban dan ghép lai tao thanh hai Transistor mic ndi
tiép, mot Transistor thuan va mot Transistor ngugc ( nhu so dd twong duong &
trén ) . Thyristor c6 3 cuc 1a Anot, Katot va Gate goi la A-K-G, Thyristor la Diode
c6 diéu khién , binh thuong khi duoc phan cuc thuin, Thyristor chwa din dién, khi
c6 mot dién ap kich vao chan G => Thyristor dan cho dén khi dién ap dao chiéu
hoic cit dién ap ngudn Thyristor méi ngung dan..

Thi nghi¢m sau day minh hoa sy hoat dong ctia Thyristor

Anh co ban quyen - Vinh o o
K2

A

3

Lz

2

iy

Thi nghi€ém minh hoa su hoat dong cta Thyristor.

Ban dau cong tic K2 dong, Thyristor mic di duoc phan cyc thuan nhung vin
khong c6 dong dién chay qua, den khong sang.

Khi c6ng~t€'1c K1 dong, dién ap U1 cap vao chan G lam dén Q2 din => kéo theo
den Q1 dan => dong dién tur nguon U2 di qua Thyristor lam dén sang.



Tiép theo ta thdy cong tic K1 Pgét nhung dén van sang, vi khi Q1 dan, dién ap
chan B den Q2 tang lam Q2 dan, khi Q2 dan lam ap chan B dén Q1 giam lam deén
Q1 dan, nhu vay hai dén dinh thién cho nhau va duy tri trang thai dan dién.

Dén sang duy tri cho dén khi K2 ngit => Thyristor khong dwogc cip dién va ngung
trang thai hoat dong.

Khi Thyristor da ngung dan, ta dong K2 nhung dén van khong sang nhu trudng
hop ban dau.

Do kiém tra Thyristor

bat dong ho thang x1W , dat que den vao Anot, que d(} Vég Katgt ban dau kim
khong 1én, dung Tovit chdp chan A vao chan G => thay dong ho 1én kim , sau do
b6 Tovit ra => dong hd van Ién kim => nhur vay 1a Thyristor tot .

Ung dung cta Thyristor

Thyristor thuong dugc str dung trong cac mach chinh luu nhan doéi tu dong cua
nguon xung Ti vi mau .
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Ho tén: Nguyén B4 Bién
Bai gui: 938

Thanked: 292 1an/178 bai
Bai Blog: 13

-
| Re: Nguyén 1y hoat dong ctia mot s6 linh kién co ban (suu tim)

Mosfet

Transistor truong - Mosfet

Noi dung: Gidi thiéu vé Mosfet, Cau tao, ky hiéu va nguyén tic hoat dong cta
Mosfet.

1. Giéi thidu vé Mosfet

Mosfet 1a Transistor hiéu trng truong ( Metal Oxide Semiconductor Field Effect
Transistor ) la mdt Transistor dac biét co cAu tao va hoat dong khac voi Transistor
thong thudng ma ta da biét, Mosfet c6 nguyén tic hoat dong dua trén hiéu Gng tir
truong dé tao ra dong dié€n, 1a linh kién c6 tré khang dau vao 16n thich hon cho
khuyéch dai cac nguén tin hiéu yéu, Mosfet dugc su dung nhiéu trong cac mach
ngudn Monitor, ngudn mdy tinh .

G D s
Transistor hi¢u rng truong Mosfet

2. Chu tao va ky hi¢u ctia Mosfet.

Ky hiéu va so dd chan tuong duong giita Mosfet va Transistor

* CAu tao ctia Mosfet


http://group3i.net/forum/blog.php?u=2

M

l

CAu tao ctia Mosfet nguoc Kénh N

G : Gate goi la cuc céng
S : Source goi la cuc nguon
D : Drain goi la cuc mang

Mosfet kén N c¢6 hai miéng ban din loai P dit trén nén ban dan N, giita hai 16p P-
N duoc cach dién boi 16p SiO2 hai miéng ban din P duoc ndi ra thanh cuc D va
cuc S, nén ban dan N duoc ndi voi 16p mang mong ¢ trén sau d6 dugc dau ra
thanh cuc G.

Mosfet c6 dién tro gitra cuc G voi cuc S va gitra cuc G voi cuc D 1a vo cung 1on ,
con dién trd gitra cuc D va cuc S phu thudce vao dién ap chénh Iéch gitra cuc G va
cuc S (UGS)

Khi dién ap UGS = 0 thi dién trd RDS rét 16n, khi dién ap UGS > 0 => do hiéu
ung tu truong lam cho dién tré RDS giam, dién &p UGS cang 16n thi di¢n tro

RDS cang nhd.

3. Nguyén tic hoat dong cua Mosfet

Mach di¢n thi nghiém.
Anb cd Bdn quyén - Vinh .
D D
J—
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Mach thi nghi¢m su hoat dong ctia Mosfet

Thi nghiém : Cap ngudén mot chidu UD qua mot bong dén D vao hai cuc D va S



ctia Mosfet Q (Phan cuc thuan cho Mosfet ngugc) ta thiy bong dén khong sang
nghia la khong c6 dong dién di qua cuc DS khi chan G khong dugc cap dién.

Khi céng:[éc K1 dong, ngudn UG cép vao hai cuc GS lam dién 4p UGS > 0V =>
den Q1 dan => bong dén D sang.

Khi cong tac K1 ngat, dién ap tich trén tu C1 (tu gdm) van duy tri cho dén Q dan
=> chung to khong c6 dong dién di qua cuc GS.

Khi cong tac K2 dong, dién 4p tich trén tu C1 giam bing 0 => UGS= 0V => dén
tat

=> Tir thyc nghiém trén ta thdy rang : dién ap dit vao chan G khong tao ra dong
GS nhu trong Transistor thong thuong ma di€n ap nay chi tao ra tur truong => lam
cho dién tré RDS giam xudng .

Kiém tra Mosfet - Ung dung Mosfet

Noi dung : Phuwong phap do dé xac dinh Mosfet con t6t, Mosfet bi hong. Ung
dung ctia Mosfet trong thuc té, Kiém tra Mosfet trong mach dién.

1. Po kiém tra Mosfet

Mot Mosfet con tét : La khi do tré khang giita G véi S va giira G voi D ¢6 dién
tré bang vo cung ( kim khong 1én ca hai chiéu do) va khi G di duogc thoat dién thi
tro khang gitra D va S phai la v6 cung.

Cac budce kiém tra nhu sau:



Anh od bin quyén - Vinh

Bude 1
Po kiém tra Mosfet nguoc thay con tot.
Budc 1 : Chuén bi dé thang x1KW
Budc 2 : Nap cho G mét dién tich ( dé que den vao G que do vao S hodc D)
Budc 3 : Sau khi nap cho G mot dién tich ta do gitra D va S ( que den vao D que
do vao S ') => kim s¢ 1én.
Budce 4 : Chap G vao D hodac G vao S dé thoat dién chan G.
Budc 5 : Sau khi da thoat dién chan G do lai DS nhu budc 3 kim khong 1én.

=> Két qua nhu vay 1a Mosfet tot.



Anh od bin quyén - Vinh

K-S

Bude 1
Do kiém tra Mosfet ngugc thiy bi chip

Budc 1 : Bé dong hd thang x IKW )
Do gitta G va S hodc gitra G va D néu kim 1én =0 W la chép
Po gitta D va S ma ca hai chiéu do kimlén=0 W lachap D S

2. Ung dung cta Mosfet trong thyc té

Mosfet trong nguoén xung ctia Monitor
Lo 300y Ura
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Mosfet duoc str dung lam dén cong suat ngudn Monitor

Trong bd ngudn xung ciia Monitor hodc may vi tinh, ngudi ta thudng ding cap



linh ki¢n 1a IC tao dao dong va dén Mosfet, dao dong tao ra tur IC c6 dang xung
vuong dugc dua dén chan G cua Mosfet, tai thoi diém xung c6 dién ap > OV =>
dén Mosfet dan, khi xung dao dong = 0V Mosfet ngat => nhu vy dao dong tao ra
s& diéu khién cho Mosfet lién tuc dong ngit tao thanh dong dién bién thién lién
tuc chay qua cudn so cap => sinh ra tir trudng bién thién cam tng 1én cac cudn
thir cdp => cho ta dién 4p ra.

* Po kiém tra Mosfet trong mach .

Khi kiém tra Mosfet trong mach , ta chi can dé thang x1W va do giita D va S =>
Néu 1 chiéu kim 1én dao chiéu do kim khong 1én => 1a Mosfet binh thudng, Néu
ca hai chiéu kim 1én = 0 W 1a Mosfet bi chap DS.
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Thiét ké mach nguon on dinh 5V - 1A

Trong thuc té hién nay cac mach diéu khién, hién thj ... nguoi ta luén
dung muc twong thich TTL hon CMOS. Muc TTL thi cac IC TTL dung
duoc (cac ho dong 74) va CMOS cling dung dugc ( cac dong thudc
CMOS c¢6 giai dién ap tir 3V dén 8V). Mirc TTL & day la dién ap chuan
duong 5V va chuén am la OV. Déi voi cac mach dung vixuly, cac IC
TLL, ICs do1 hoi can phai ¢6 ngudn cung cap 6n dinh 5V (dao dong tu
4.75V dén 5.25V) néu dién ap khoéng nam trong giai d6 ma xudng mirc
gio1 han thi ICS khong hoat dong (Reset) con trén mirc gioi han thi hong
ICs. Do vay trong cac mach thiét ké dung ICs ngudi ta phai c6 mot
ngudn cung cap 6n dinh de nudi cac ICs do va dién ap nay khong dugc
1én xudng theo di¢n ap nguon lay vi du nhu thé ndy : Nhu chung ta thiét
ke mach dung vi xu ly diéu khién may con LED don thoi cha han va ta
cap ngudn 5V cho ca LED va vi xtr Iy. Néu nguén 5V ciia ban khong 6n
dinh ma thay d6i theo dién 4 ap nguon thi chip ctia ban hoat dong cling
khong 6 o6n dinh (reset) hay chét va LED cua ban s€ luc sang luc t6i. Vay
viéc can ¢ day la cap cho nd nguon 5V 0 on dinh dé cho chip hoat - dong
binh thuong va LED sang deu O bai viét nay biendt s& hudng dan moi
nguoi thiét ké mach nguon 6n dinh 5V - 1A. Mach nay c6 trong mach
ngudn cuia cac mach dung vi diéu khién, ICs...

I - So' @6 nguyén ly ciia mach ngudn 5V - 1A
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==> Théng s6 chinh ciia mach

+ Pién ap dau vao tir 12VDC dén 40VDC
+ Pién ap daura 5V - 1A

+ Co bao vé qua tai bang cau chi 1A
+ C6 bai vé chong dong nguoc

==> Linh kién cin c6 trong mach
+ Coc ngudn dau vao 3A

+ Diode 3A

+ Cau chi 1A

+ Tu dién hoa 470uF - 50V

+ Tu dién khong phan cuc 104

+ LED béo nguon va dién tro LED
+ On ap 7805

+ Coc nguon dau ra (rdm)

II - Nguyén tic hoat dong ciia mach

Trén 12 mach on ap 5V khé don gian su dung 7805 . Mach c6 bao v¢
chéng dong nguoc, bao vé qua tai. Cong suat dau ra khé thap (5W).
Mach dugc sir dung nhiéu trong cac mach diéu khién, mach cap nguon
cho cac mach tin hiéu...Mach chi xoay quanh chtrc nang 6n dinh dién ap
ctia con 7805. Bay gid chiing ta hiy di phan tich mach dé hiéu rd mach
hoat dong nhu thé nao? Do mach st dung linh kién on ap 7805 nén hoat

dong cua mach chinh la sy hoat dong bén trong cua 7805.



1) Linh kién on ap 7805

Trén thuc té thi linh kién 6n 4p 7805 duoc dung rat nhiéu trong cac
mach dién diéu khién dung dé cép ngu?)n 6n dinh cho mach. Véi vu
diém 1a d& ghép ndi , dé thiét ké voi chi phi thip, ngudn dau ra 6n dinh.
Nhuoc diém ctia né 1a cong suat dau ra kha thap (1A) va hoat dong
khong 6n dinh khi c6 nhidu bén ngoai. Hoat dong dugc ¢ giai nhi¢t d
kha caola 0 -125 do C

TO-220

1. Input 2. GND 3. Output

Trén hinh vé trén 13 2 dang dong vo cua 7805. Tuy theo mach thiét ké
ma nguoi ta dung cac dang dong vd. Vi du nhu trong mach dung nhiéu
linh kién dan thi ngudi ta dung dang doéng vo D-PAL vi né tiép kiém
dién tich cua mach.
* 7805 c6 3 chan cho ta két n6i voi né : Chan 1 1a chan ngudn dau vao,
chan 2 1a& chan GND , chan 3 1a chan lidy dién 4p ra.



+ Chan 1 - 2 (Chan dién ap dau vao) : Day 1a chan cap ngudn dau vao
cho 7805 hoat dong. Giai dién 4p cho phép dau vao 16n nhat 1a 40V.
Theo datasheet thi giai dién 4p dau ra 1a 5V ta nén cho dién ap vao la
35V dé mach lic nao ciing hoat dong on dinh dién ap khong bi lén
xubng do nguon dau Vao
+ Chan 3 ( Chan dién ap dau ra) : Chan nay cho chiing ta 1y dién ap dau
ra 6n dinh 5V. Pam bao diu ra 6n dinh luén nam trong giai tir (4.75V
dén 5.25V).
* Pam bao thong s6 : Vi - VO > 3V. Thong sd nay phai luén dam bao
khi cip ngudn cho 7805. Tuc la dién ap cip vao cho 7805 phai nim
trong 8V dén 40V. Néu duéi 8V thi mach on ap khong con tic dung.
Thong thuong nguoi ta khong bao gio cap nguf)n 8V vao cd ma nguoi ta
phai cap nguon 1on hon it nhat la gap doi nguon . dau ra dé trang truong
hop sut ap dau vao sinh ra ngudn dau ra khong 6n dinh trong thoi gian
ngan.

* Pam bao tan nhiét tot cho 7805 khi chay véi tai. Khi cong suat ting
1én thi do 7805 1a linh kién ban din cong suat nén rat nong khi tai 16n.
pé trang hong linh kién va cho linh kién hoat dong trong nhiét do binh
thuong thi can phai tan nhiét tot.

2) Thanh phan loc nguén va loc nhiéu

* Nhu ching ta di biét thi cac tu C1 va C4 1a cac tu hoa dung dé loc
dién ap. Vi day la dién ap 1 chiéu nhung chua dugc phang van con céc
gon nhap nhd nén céc tu nay co6 tac dung loc nguodn cho thanh dién 4p
mot chiéu phang
+ Tu C1 1a loc nguén dau vao cho 7805. Tu nay la tu hoa phai c6 dién
dung du 16n dé loc phang dién ap dau vao va dién ap tu chiu dyng phai

16n hon dién ap dau vao
+ Tu C4 1a loc ngudn dau ra cho 7805. Ty nay ciing 1a tu hoa dung dé
loc nguon dau ra cho bang phang

* Trong thanh phan mot chiéu con cé cac song diéu hoa bac 2, 3..., song
nhap nho c6 tan sb cao, nhiéu bén ngoai. Cac song nay anh hudng dén
hoat dong cua 7805. Néu trong mach ton tai nhimg thanh phan séng nay
s€ lam sai sot kho phat hién trong mach lam cho mach hoat dong khong



on dinh
Hai tu loc nhidu tan s6 cao C2 va C4. Tu nay phai la tu khong phan cuc,
tu Ceramic. Hai tu nay loc cdc thanh phan trén cho dau vao v dau ra
dam bao cho mach hoat dong binh thuong

3) Thanh phin bao vé va chong dong nguoc

* P& bao vé cho 7805 chung ta can phai dung 1 cau chi bao vé cho
7805. Truong hop 7805 qua tai (>1A) thi cau chi s& dut. Khong biét thé
nao chu dung 7805 ngin mach dau ra trong thoi gian thi 7805 khong
chét ma noéng riy 1én. Do d6 cau chi s& bao vé truong hop nay.
* Chéng dong nguoc hay bao vé mach chéng dong ngugc 1a mach nio
cting phai co6 trong mach 1 chiéu. Tranh duoc trudng hop nguoi sir dung
lap nguoc ngudn sinh ra ‘hong mach va chay mach. Diode 3A co tac
dung bao v¢ hién tuong lap nguoc nguon dau vao dé bao vé mach. Cai
nay rat quan trong trong mach 1 chiéu

4) Két qua va mach PCB

Trong mach st dung rat it linh kién nén mach kha don gian. Lam thu
cong rat nhanh. Mach nhu sau :



5) Huwéng phat trién ciia mach

Véi mach nay c6 thé dung nhiéu cho cac dong ctia 78. Néu nhu cac pac
muén 6n dinh dién ap 6 6V,8V, 12V... Chi can chon 78 thich hop véi
dién ap cac ban mudn 6n ap nhu 78006, 78008, 7812... Nguyén ly ciing
giong nhu mach on dinh trén va chi khac 1a cac IC 78xx twong g véi
dién ap ra can.



