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Gmail: frowrthes@gmail.com
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TRUONG PH CONG NGHE SAI GON ji BT LON: KY THUAT DIEN

CHUONG 1: TONG QUAN VE PONG CO KHONG
PONG BO BA PHA

1.1. KHAI NIEM CHUNG

D()ng co khong ddng bd 3 pha 13 may dién xoay chiéu ,lam viéc theo nguyén 1y cam tng
dién tlr , c6 toc do ciia rotor khac véi toc do tir truong quay trong may .

D()ng co khong ddng bd 3 pha dugc ding nhiéu trong san xuét va sinh hoat vi ché tao don
gian , gia ré , do tin ciy cao , van hanh don gian , hiéu suit cao , va gan nhu khong can bao
tri. Dai cong suat rat rong tir vai Watt dén 10.000hp . Cac dong co tir Shp trd 1én hau hét 1a 3
pha con dong co nho hon 1hp thuong 1a mot pha .

1.2. CAU TAO

Giéng nhu cac loai may dién quay khac ,dong co khong dong b ba pha gdm c6 cac bd phan
chinh sau :

+ phan tinh hay con goi 1a stato

+ phan quay hay con goi 1a roto

resolver stator assembly iransformer stator
resolver body assembly

rotor assembly

resolver rotor transformer rotor
stack assembly assembly

1.2.1. PHAN TINH ( hay STATOR ):

Trén stator ¢6 v& , 161 thép va day quéan

1.2.1.1. VO MAY :

Vs may c6 tac dung c6 dinh 15i thép va diy quan .Thuong vo may lam bang gang . Ddi véi
vO may c6 cong suat twong ddi 1on ( 1000 kw ) thudng dung thép tdm han lai lam vo may ,tiy
theo cach lam ngudi ,may va dang vé may ciing khac nhau .
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1.2.1.2.L.O1 THEP

|_5i thép 1a phan din tir . Vi tir truong di qua 18i thép 1a tir truong quay nén dé giam bt
t6n hao , 16i thép dugc 1am bang nhirng 14 thép k¥ thuat dién day 0,5 mm ép lai . Khi duong
kinh ngoai ciia 16i thép nhé hon 990mm thi dung ca tdm thép tron ép lai . Khi duong kinh
ngoai l6n hon tri sO trén thi phai dung nhitng tim thép hinh ré quat (hinh 1.2 ) ghép lai thanh
khoi tron .

M 3i 16i thép k§ thuat dién déu co
pha son cach dién trén bé mat dé
- ~ giam hao ton do dong dién xoay gy

- . nén Néu 16i thép ngén thi c6 thé

7 . ghép thanh mot khdi néu 15i thép
< ™. qua dai thi ghép thanh nhiing tim
p s ngan mdi tim thép dai tir 6 dén 8
Y la" “\ ‘[_\ [ 7 /—\ / / cm d3t cach nhau lem dé thong gi6
o / ,r } j cho tot .Mt trong cua la thép c6 s&

\ H { J u / [ ~ ranh dé dat day quan .
\, ~J { ( 1.2.1.3. DAY QUAN:

»J

Hinh 1.2 tdm thép hinh ré quat ,

Déy quén stator dugc dat vai cac
ranh cua 16i thép va dugc cach dién tot v6i 161 thép . Day quan phan Gng 1a phan day bang
ddng duoc trong cac ranh phan tng va lam thanh mot hoac nhiéu vong kin .Déy quan 1a bo
phin quan trong nhat cua dong co vi no truc tiép tham gia vao qua trinh bién d01 nang luong
tir dién ndng thanh co ning . Pong thoi vé mit kinh té thi gi4 thanh cua diy quan ciing chiém
ty 1€ kha cao trong toan b gia thanh cua may.

+ Cac yéu cau d6i v6i day quin bao gom :

- Sinh ra duoc mot stc dién dong can thiét co thé cho mot dong dién nhit dinh chay
qua ma khong bi nong qua mét nhiét do nhit dinh dé sinh ra mot moment can thiét déng thoi
dam bao dbi chidu tot

- Trigt de tiét kiém vat lidu , két cau don gian lam viéc chéc chdn an toan

- Day quan phan ung co the phan ra lam cac loai chu yéu sau :

+ Day quan x&p don va day quan xép phtrc tap
+ Day quan song don va day quan song phurc tap

.Trong mot s6 may cé 16n con dung day quan hdn hop d6 1a su két hop giira hai day quan
xEp va song .

1.2.2. PHAN OUAY ( hay ROTOR )

Phan nay gom 2 bo phéan chinh 13 161 thép va diy quan rotor:

1.2.2.1 LOI THEP :

Noi chung nguoi ta ding céac 1a thép k¥ thuat dién nhu ¢ stator 161 thép duogc ép truc tiép
lén truc may hodc 1én mot gid rotor cua may .Phia ngoai cia 14 thép c6 s€ ranh dé dat day
quan .
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1.2.2.2 DAY QUAN ROTOR:

Phan loai 1am hai loai chinh rotor kiéu day quén va roto kiéu 16ng sdc:

Loal rotor kiéu day quén : rotor kleu day quan (hlnh 1.3) cling glong nhu diy quén ba pha
stator va c6 cung sb cuc tir day quan stator .Day quin kiéu nay luon d4u hinh sao (Y ) va co
ba du ra ddu vao ba vanh trugt gdn vao truc quay rotor va cach dién véi truc .Ba chdi than cd
dinh va ludn ty trén vanh trugt nay dé dan dién va mot bién tro cling ndi sao nim ngoai dong
Co dé khoi dong hoic diéu chinh tde do .

Hinh 1.3 : rotor Kiéu diy quin

Rotor kiéu 16ng séc (hinh 1.4 ) : Gom cac thanh dong hodc thanh nhom dit trong rénh va
bi ngén mach bdi hai vanh ng'fm mach & hai dau .Voi dong co nho ,day quén rotor dugc dic
nguyén khdi gém thanh dan , vanh ngén mach, canh tan nhi¢t va canh quat lam mat .Cac
dong co cong sudt trén 100kw thanh dan lam bang dong dugc dit vao cac ranh rotor va gin
chat vanh ngén mach .

(a) (b) (d)

Hinh 14 Cdu tao rotor déng co khéng ddéng bé.
a) Day quén rofor léng soc ¢ Lai thép rofor d) Ky higu dong co frén so db
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1.2.3. KHEHO :

Vi rotor 1 mot khéi tron nén khe ho déu , khe ho trong méy dién khong dong bo rat nho
(tr 0,2mm dén 1mm trong may dién ¢ nho va vira ) dé han ché dong dién tir hoa lay tir ludi
Va0 ,va nhu vy c6 thé lam cho hé sd cong suét cia mdy ting cao .

1.3. NGUYEN LY LAM VIEC PONG CO KHONG PONG BO BA PHA
1.4.

Khi c6 dong dién ba pha chay trong diy quin stato thi trong khe hd khong khi suat hién
tr trudng quay véi toe do ng; = 60f/p (f1 13 tan sb ludi dién ; p 14 s6 cip cuc ; toe do tir truong
quay ) .Tir trudng ndy quét qua diy quan nhiéu pha tu ngan mach nén trong day quan rotor co
dong dién I> chay qua . Tur thong do dong dién nay sinh ra hop voi tir thong cua stator tao
thanh tir thong tong ¢ khe hé . Dong dién trong day quan rotor tac dung voi tur thong khe ho
sinh ra moment . Tac dyng d6 c6 quan h¢ mat thiét voi toc do quay n cia rotor . Trong nhiing
pham vi toc d khac nhau thi ché do 1am viéc ctia may ciing khac nhau . Sau déy ta s& nghién
ctru tac dung cua chung trong ba pham vi toc do .

Hé s truot s cua may :

ni-n - Q-Q

Ss=— =
nq Q1

Nhuvaykhinznl this=0, conkhi n=0this=1;khin>nl,s <0 varotor quay
nguoc chiéu tir truong quay n< 0 this > 1 .

(a) (b) (c)

Hinh 1.5 Qua trinh tao moment cda mdy dién khdng ddng bé

1.3.1 ROTOR QUAY CUNG CHIEU TU TRUONG NHUNG TOC PO n<n; (0<s<1)

Gia thuyét vé chiéu quay n; cua tir tru’(‘)’ng khe h¢ @ va cia rotor n nhu hinh 1.5a .Theo
qiu tac ban tay phai , xac dinh dugc chiéu sic dién dong E, va I ; theo quy tac ban tay trai ,
xac dinh dugc luc F va moment M . Ta thay F cung chidu quay ciia rotor , nghia 14 dién nang
dua t6i stator , thong qua tir truong da bién ddi thanh co ning trén truc quay rotor theo chidu
tir truong quay n; , nhu vay dong co lam viée & ché do dong co dién .
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1.3.2 ROTOR QUAY CUNG CHIEU NHUNG TOC PO n>n; (s<0).

Dung dong co so cAp quay rotor ciia may dien khong dong bd vuot toc do dong bd n > ny
Luc d6 chiéu tur trudng quay quet qua day quén rotor s& nguoc lai , strc dién dong va dong
dién trong day quén rotor cling d6i chiéu nén chiéu nén chiéu cua M ciing nguoc chiéu n; ,
nghia 13 ngugc chiéu véi rotor , nén d6 13 moment ham (hinh 1.5b ).Nhu vy may da blen co
ning tac dung 1én truc dong co dién ,do dong co so cip kéo thanh dién ning cung cip cho
ludi dién ,nghia 1a dong co 1am viéc & ché do may phat .

1.3.3. ROTOR QUAY NGUOC CHIEU TU TRUONG n<0 (s> 1)

Vi nguyén nhan nao d6 ma rotor ciia may dién quay nguoc chiéu tir trudng quay hinh 1.5c¢
, lac nay chiéu cua strc dién dong va moment gidng nhu & ché 46 dong co .Vi moment sinh ra
nguoc chidu quay véi rotor nén cé tac dung him rotor lai . Truong hop ndy may vira liy dién
nang & ludi dién vao , vira Iy co ning tir dong co so cip .Ché do lam viéc nay goi 1a ché do
ham dién tur .

1.4. CAC PUONG DAC TiNH CUA PONG CO KHONG DONG BO

Dic tinh téc do n = F(Py) n 7
Theo cong thirc hé sb truot ,ta c6 : 1 1 / .j
n=ni(1-s) | 1AL

, P . an ~
Trong d6 : s =_% Khi dong co khon 8
& P’ e 9 coso-2_ i
tai Pey << Pdt nén s~ 0dong co di¢n 0
quay gan toc do dong bd n~ n; .Khi j" \_,{[

tang tai thi ton hao dong ciing ting Ién # \ 1
/[//, M, |

4
n giam mot it , nén duong déc tinh toc
do 1a duong doc xuong . 2 + — =
Dic tinh moment M=£(P,) 0 ‘ (—
Ta c6 M = f{(s) thay dbi rat nhiéu g 1
.nhung trong pham vi 0 <s < sp, thi
duong M = f{s) gan giong dudng Hinh 1.6 Pic tinh lam viée cua MK
thang ,nén M; = f(P;) duong thang
qua goc toa do.
Dic tinh hidu suat . f(P2)

Ta c6 hiéu suat ciia may dién khong dong bo :
B2 100%
P2+-

-téng t6n hao, nhung & day chi c6 ton hao dong thay ddi theo phu tai con cac ton hao khac
la khong doi .

Dic tinh he s cong sut cos. f(P2) .
Vi dong co ludn ludn nhan cong suit phan khang tir ludi .Lic khong tai cos.ét thap thuong
< 0,2 .Khi c6 tai dong dién I, tang [én nén cosiﬁng tang .

[ 5]

1.5. CAC PHUONG PHAP KHOI PONG PONG CO KHONG PONG BO BA PHA
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1.5.1. PHUONG PHAP BOI DPAU DAY QUAN

Trong qué trinh van hanh dong co dién khi khoi dong chung ta can quan tim dén hai van
de
l3iém thap dong dién khoi dong(qua hé théng daydan chinh vao day quan stato dong co )
ngay thoi diém khoi déng
ihufong phép giam thip dong dién khoi dong thuc chét 1a giam thap dién 4p cung cap vao
dong co tai thoi diém khoi dong . Theo 1y thuyét ching ta c6 duoc quan hé :moment ( hay
ngau lyc) khoi dong ty 1€ thuan véi binh phuong gid tri dién ap hiéu dung cap vao dong co
,nhu vay giam gia tri dong dién khai dong dan t6i hau qua giam thap gia tri cia moment khoi
dong.
Trong thuc té cac bién phap giam dong khai dong o thé chia 1am hai dang nhu sau
l31am dién ap ngudn cap vio day quén stato bang phuong phap : bién ap giam ap ,hay lip
dit cac phin tr han 4&p(ciu phan ap)dung di€n tro6 hay dign cam
.Su dung bo bién d01 dién &p xoay chleu 3 pha,dung linh kién dién tir diéu chinh thay d01

dién ap hiéu dung ngudn ap 3 pha cap vao dong co .Hé thong khoi dong nay duge goi 1a
phuong phap khéi dong mén (soft start) cho dong co

Cac phuong phap ra day trén stato cua dong co khong déng bo 3 pha
> Pong co 3 pha 6 dau day ra ( ddu van hanh theo mot trong hai cdp dién ap ngudn 3 pha
tuong ing so voi so do ddu Y hay A
> Pong co 3 pha 9 dau ddy ra ( diu van hanh theo mot trong hai phuong phap : dau Y ndi
tiép — Y song song , Anbi tiép -/ song song . )
> Pong co 3 pha 12 dau day ra (d4u van hanh theo mot trong bdn cdp dién ap ngudn 3 pha
tuong tng v4i mot trong so do ddu day Y ndi tiép , Y song song ,
Anbi tiép ,/\ song song )

1.5.2. GIAM DONG KHOI BPONG DUNG DIEN TRO GIAM AP CAP VAO DAY QUAN

M ot trong cac bién phap giam ap 1a ddu ndi tiép dién tr& Rmm vé6i bd diy quan stator tai
ltac khoi dong .tac dung cia Rmm trong truong hop nay la lam gidm ap dat vao tung pha day
quan stator .

Tuong tu nhu phu:orng phap ddi so d6 dau day dé giam dong khai dong phuong phap gidm
ap cap vao day quan stator cting lam giam moment m6 may . Do tinh chat moment ti 1¢ binh
phuong dién ap cap vao dong co . thuong ching ta chon cac cap giam ap : 80 % ,64% , 50%
cho dong co .Tuong trng voi cac cap giam ap nay ,moment mo may chi khoan 65% ;50% va
25% gi4 tri moment m& may khi cip nguon tryc tiép bang dinh mirc vao day quan stator .

1.5.3. GIAM DONG KHOI DPONG DUNG DIEN CAM GIAM AP CAP VAO DAY QUAN:

Trfmng hop nay dé giam ap cip vao dy quén stator tai lic khoi dong .Chung ta dau ndi
tiép dién cam ( c6 gia tri dién khang )Xmm v&i diy quan stator .

Do tinh chét moment ti 1 binh thudng dién ap cp vao dong co, thuong chung ta chon cac
cap giam ap : 80%, 64%, va 50% cho dong co .Tuong tng voi cac cap giam ap nay , moment
m¢ may chi con khoan 65%, 50%, va 25% gia tri moment m¢ may khi cap nguon truc tiép
bang dung dinh mirc vao day quan stator .
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1.5.4. GIAM DONG KHOI PONG DUNG MAY BIEN AP TU NGAU GIAM AP :

Vi cac phuong phép gidam dong m¢é mady dung Rmm hay Xmm,dong dién m¢ may qua
day quin ciing chinh la dong dién qua day ngudn . Khi st dung bién 4p giam 4p dit vao day
quan stator lic khoi dong ,dong dién mé may qua day quéan giam thip .Nhung dong dién nay
chi xut hién phia thi cip bién ap con dong dién qua day ngudn chinh 1a dong qua so cép bién

ap.
V6i bién 4 ap giam ap, dong dién phia so cip sé c6 gia tri thap hon dong dién phia thi cap.
Tom lai khi dung may bién ap giam ap dé giam dong khdi dong , dong dién md may qua day
ngudn s& thap hon dong dién mé may khi dung phuong phap giam dong véi Rmm hay Xmm.
K hi ding bién ép giam ap dé giam dong khoi dong thoi gian hoat dong ciia may bién ap
ton tai rat ngan ; chung ta c6 thé st dung mot trong cac dang bién ap ty ngiu sau :

+ Bién 4p tu ngau loai 3 pha 3 tru
+ Bién 4p tu ngiu 3 pha do .

Tu’ong ty truong hop da néu trong cac danh muc trén , may bién ap giam ap duogc bd tri
nhiéu cap dién p ra tuong ng véi cac mic 80%, 64% va 50% gia tri moment mé mdy truc
tiép chi con khoan 65%, 50%, 25% gia tri moment md may truc tiép (khi cip ngudn truc tiép
bang dung dinh mirc cip vao stator ).

1.6. PONG CO 3 PHA ROTOR LONG SOC 9 DAU DAY:

1.6.1.PHUONG PHAP RA DAY:

Vsi phuong phap ra 9 dau, chiing ta c6 hai truong hop :
+ Pong co ra 9 dau van hanh theo so d6 dau Y ndi tiép hay Y song song.
+ Dong co ra 9 dau van hanh theo so d6 dau B n6i ti€p hay | song song.

So dd lien két cac phase ddy quin cho mdi trudng hop néu trén hoan toan khac biét;
chung ta khao st timg trudng hop nhu sau. Trong hinh 1.7 ;1.8 ; 1.9 chung ta khoa sat so do
nguyén 1y ctia so d6 ra day, cac so do ddu diy van hanh theo dang Y nbi tiép hay Y song
song. Trong hinh 1.10; 1.11; 1.12 dung dé khao sat so do nguyén 1y cua so do ra day, cac so
dd dau day van hanh theo dang B ni tiép hay | song song.

Hinh 1.7 : So d6 nguyén Iy ciia cac diu diy ra va bang bd tri cac dau diy ra cia dong
co 3 pha 9 ddu (ddu Y ndi tiép, Y song song ).
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BANG BO TRIi 9 DPAU DAY

Trong hinh 1.7: Mdi pha day quin dugc tach thanh 2 nira, lién két 3 nira pha cta 3 pha ta
c6 nira by day dau Y va 3 ntra pha ro1, tong cong la 9 dau ra day ; di€m trung tinh ctia nira bd
day dau Y khong dua ra ngoai.
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Hinh 1.8 : so' @6 ddu day theo dang Y ndi tiép ciia dong co 3 pha ra 9 diu day

SV: NGUYEN CONG BANG - HONG CHAN HUY Trang 9



TRUONG PH CONG NGHE SAI GON ji BT LON: KY THUAT DIEN

L1 L2 L3 1 L1

1 > Udm pha
8 ©

Uaay Y/IIY

L3

Hinh 1.9 : so' @6 d4u day dang Y song song ciia dong co 3 pha ra 9:

+ Khi dong co Y ndi tiép dé van hanh :
UdéyY = \/§ -Udmpha

+ Khi dong co dau Y song song dé van hanh :

_ ~3ud mpha

Udayviry = — 5

+ Tt cac quan h¢ trén chiing ta rut ra nhan xét nhu sau .
Udayy = 2.Ugayviry
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1

15 Udm pha
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ENCORNGY
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Hinh 1.10: s d(f) nguyén ly cua cac diu day ra va bang bd tri cac diu diy ra ciia dong co
3 pha 9 dau ( diu ﬁnéi tiép , [l song song ).

1 e—o
7 e—s
© @ @

Uday A

Hinh 1.11 : so' dd d4u day theo dang [l ndi tiép ciia dong co' 3 pha ra 9 diu day.
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1

15 Udm pha

<4

ENCORNGY

N (@ (o
w o ©

Hinh 1.10: s d(f) nguyén ly caa cac dau day ra va bang bo tri cac diu dy ra ciia dong co
3 pha 9 dau ( diu inéi tiép , [l song song ).

1 e—o
7 e—s
© @ @

Uday A

Hinh 1.11 : so' dd d4u day theo dang [l néi tiép ciia dong co 3 pha ra 9 diu day.
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L1 L2 L3

L1

Uday A // A

v L2

Uday A/l A

L3

Hinh 1.12 : so' dd d4u day theo dang [l song song dong co 3 pha ra 9 diu day.

+ Khi dong co diu . ndi tiép dé van hanh :
Udéylz Udmpha

+ Khi dong co dau ] song song dé van hanh :

Ugay I/l = Udm—zpha

+ Tt cac quan h¢ trén ching ta rut ra nhan xét nhu sau :

Uiyl = 2.Usy IV
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1.6.2. GIAM DONG KHOI PONG ( Pau . Noi Tiép | . Song Song ) :
Goi:

+ |mmn : dong dién khoi dong truc tiép khi ddu van hanh theo so dd . song song.

+ |l dong khoi dong khi day quén stator ddu . ndi tiép .

+ Mt : momen héi dong truc tiép, khi cip ngudn ap bang dung gia tri dinh mirc vao day
quan stator .

+ M mml : momen khoi dong khi ddu day quan theo dang . ndi tiép dé giam dong md may

Tacocac quan hé nhu sau :

— Immtt
lnmll =
mm 4

— Mmmtt
Mmmll = 1

1.7. PONG CO 3 PHA ROTOR LONG SOC DOI TOC CONG SUAT VA
MOMENT THAY POI

1.7.1. TOC O NHANH (2p1) :

Khi dong co Véll’l‘ hanh tdc do nhanh, day quén diu theo dang Y song song , gia tri dong
dién qua cac day ngudn dugc xac dinh theo quan
laayviry = 2.V ampha
G(_)i :

+ B : hiéu suét dong co luc van hanh tbc d6 cham .
+ (COS.)ch - hé sb cong suit cua dong co luc van hanh tbc do cham .
+ [lln : hidu sut dong co luc van hanh tdc d6 nhanh .
+ (COS.)nh - hé s6 cong suit cua dong co luc van hanh toc d6 nhanh
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L2

L3

1.7.2.TOC DO NHANH (2p2)

Khi dong co van hanh tdc d6 cham , day quén d4u theo dang Y ndi tiép, gia tri dong dién
qua cac day ngudn dugc xac dinh theo quan hé :

I dayy — =1 dmpha

Céng suat dinh muc ctua dong co khi van hanh téc d6 nhanh 1a :
(Pdm)nh— 3 Udmday (IdayY//Y) Mo (COS.)nh
(Pam)nh= 3 Uamday-(2-Vampha) - M- (COSH)n
Thu gon, ta co .
(Pam)ih=2~/3 .Udnaay-lampha- [Hlrn-(COSH)rn ] (A)

Céng suit dinh mrc cua dong co khi van hanh tdc d6 cham 1a :
(Pam)ech =3 .Ugmaay-(laayv). Men -(COSH)cn
(Pam)enh =3 .Umaay-(lmpia) Mo -(COSH)ch
Thu gon, ta co :
(Pam)en =3 Uimaiy-Vampna) [ -Men -(COSH)cn] (B)

Lép ti sO cac gid tri cong sudt tinh dugc theo (A) va (B) ta co quan hé :

(Pdm)ch _  v3udmday.ldmpha [liih.(coslilh] (1) | XE@E Al

(Pdm)nh  2./3udmday.ldmpha. [ilih.(Cosllihh] h(Cosliin]
(Pdm)ch _ o [lh.(Coslln] _ _
—— =0,5.0,7=0,35
(Pdm)nh 05 N T T ’
Tom lai :
(Pdm)ch _
(Pdm)nh ’
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Lép ti sO cac gia tri momem van hanh tai toc d§ cham va toc dd nhanh,ta cé :

Mch _ [(Pdm)ch 10 nnh] =0,352=07
Mnh (Pdm)nh~ " nch

Nhu vay .
Mch =07
Mnh

Tom lai :

Déi vei dong co dung so d6 doi tbc cong sudt va momem thay ddi , ta 6 :
+ Khi van hanh téc d6 chim, momen béng 0,7 lan gid tri momen khi van hanh toc do
nhanh.
+ Khi van hanh téc d6 cham, cong suat thip bang 0,35 1an gia tri cong suét khi van hanh tc
d6 nhanh.

1.8.DONG CO 3 PHA ROTOR LONG SOC 6 DAU DAY

1.8.1.PHUONG PHAP RA DAY

Uday Y

Udm pha ‘ ‘ ‘

4 pog 00FC
5 h o 6 —6—0

2 Bangbdtri6daudayra  Phuong phap dau
? ‘ , , day hinh Y
Hinh 1.13 : so' do ra day va dau diay quan stator theo hinh Y
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L1

Udéy.

‘ L2
™
13
L1 L2 L3
——
0 Phwong
phap da

day hinh

0 0 0

Hinh 1.8 : So dd d4u diy quén stator theo hinh .

Cac didu cin cha y khi dau diy van hanh cho dong co 3 pha ra 6 dau day dugc tom tat nhu
Sau:

+ Céac dau ra ddy cta 3 phase day quin stator dugc danh thir tw bang cac ky tu sd theo
tiéu chuan NEMA.

. PAU cua céc phase duoc danh s6 tht tu theo 1 1,2, 3.
. CUOI cua cac phase dugc danh s6 thu tu theo : 4, 5, 6.
. DAU & CUOI cua cung mot phase so thir tu chénh 1éch 3 don vi.

+ Muén thuc hién phuong phap déu Y , ching ta tao mbi ndi chung bing phwong phép
dau dinh chung 3 dau dong tinh chat ctua 3 bo day.

Mbi ndi chung hinh Y ¢ thé la giao diém cua 3 dau 1, 2, 3 ; voi phuong phap dau
ndi nay cac daynguon L1 ,L2, L3 s¢ cap vao cac dau con lai 1a 4 5 6

. Néu mdi ndi chung h1nh Y la giao diém cta 3 ddu 4, 5 6 cac diy nguéon L1, L2,
L3 s& cdp vao cac dauconlai la 1, 2, 3.

+ Mudn thuc hién phuong phap dau . ta can dyng 3 dinh ; dinh cua .co thé xem la

giao diém cuia 2 dau khac tinh chit ctia 2 by dy quéan. Khi da dung dugc mot dinh . thuc
hién qui cach lién két trén nhung hoén vi vong thir tu ta c6 dugc hai dinh khac con lai
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. Gia su, ta dung dinh .déu tién bang cach nbi ddu CUOI 4 cua phase diy quéan tha
1 v6i PAU 2 ciia phase diy quan thir 2. Pinh tht 2 cua so d6 .duqc xdy dyng bang cach
ndi chung dau CUOI 5 ctia pha day quén thir 2 voi DAU 3 cua phase diy quén thir 3.

. Pinh cuoi cung cua .12‘1 giao diém cua dau cudi 6 cua phase day quan thr 3 cia
dau 1 cua phase day quan thir 1.

+ Néu goi dién 4p Ugm pha 1 dién dp dinh mic qui dinh cua nha san xuat cho mdi phase
day quan. Tuy theo so do dau lién két gilta cadc phase day quan khi van hanh; gia tri di€n ap
day cua nguon dién ludi cap van hanh cho dong co thoa mot trong cac quan h¢ sau:

Khi dong co dau Y van hanh :
UdélyY = \/§ -Udm pha

Khi dong co dau . van hanh:
Udély .=Udmpha

Tt cac quan hé trén ching ta rat ra nhan xét nhu sau:

Udayy = 3 .Ugzyll

Tom lai, v6i1 dong co 3 phara 6 dau, thay ddi so d6 dau day khi van hanh la dé nham tao su
tuong thich gitta dién ap qui dinh ctia nha san xuat cho mdi so do dién day véi dién ap ngudn
ludi.

1.8.2. GIAM DONG KHOI DPONG

Truse tién, chung ta qui udc cac ky hi¢u sau:

+ | ym truc tiép: dong dién khéi dong truc tiép qua day ngudn khi cung cip ngudn dién ludi vao

day qun stator cua dong co ( liic d6 ddy qudan stator dang ddu m.

+ lyymy: dong dién khoi dong qua day ngudn khi bd day stator dau Y.

+ Upna : dién ap pha ngudn ludi cip vao day quin stato trong lic khoi dong.

+ Ugay : dién 4p day ngudn ludi cip vao diy quan stato trong luc khoi dong.

+ Zpha: Tong trd tuong duong ctia mot pha day quén tai thoi diém khoi dong dong co.

Chl'mg ta xét dong dién khoi dong qua ddy ngudn cung cip trong hai truong hop ( trong cd
hai truong hop dién dp nguon co gia tri giong nhau).

1.8.2.1 KHI KHOI DPONG TRUC TIEP:
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L1

uUday

L2

Iudéy
L3

D(‘)ng dién khéi dong truc tiép dugc xéac dinh theo quan hé sau:

| . _ Uday/3
mm truc tiep — m

CHU Y: Trong trudng hop nay, do dong co dau ., do do gia tri dong dién qua tung nhanh
Uday
Upha

pha luc khéi dong 1a

1.8.2.2 KHI KHOI DPONG VOI SO DO PAU Y:

Immtt

1 T — L1
6

Zpha
U day

4
3 L2

5

U day
L3

D(‘)ng dién khoi dong tai so dd dau Y duoc xéac dinh theo quan h¢ sau:
Uday _ Uday.
Zpha tha.\/§

mmy —
So sanh cac quan hé ta suy ra két qua sau:
Imm triee tiép =3. ImmY

Tom lai khi dung phuong phap doi ddu tir Y sang ., dong dién khdéi dong lic khoi dong
dong co thap hon 3 lan so v&i dong dién khoi dong truc tiep.
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CHUONG 2: TINH TOAN VA THIET KE MACH
PONG LUC

2.1. PONG CO I: la djng co 3 pha rotor long séc cé cdc théng sé nhw sau:

Pdm = 60Hp

Udm: ./( .// )760v/380v

Hiéu suat ciia dong co: gg=88%

H¢ 56 dinh mirc cong sudt ciia dong co: CO’:O.88

2.1.1. TINH TOAN:

Dl_ra vao thong sd dinh muc ciia dong co , chung ta xac dinh dong dién dinh muc lic day tai
la:

P.dm 3 60.746 3
J3udayCoslll  /3.380.0,88.0,88

(A)

Lim =

Gia tri dong dinh mirc nay 1a dong di qua diy ngudn (dong day) cip vao diy quén stator
cua dong co ( dang dau theo so do6 /).

D(‘)ng dién khoi dong truc tiép qua day ngudn ( khi dong co dau B va cép ngudn ap 3 pha
c6 gia tri dinh muc truc tiép vao day quan stator ).
Voii Lymu=(5->7)

Ta chon: I, = 6.74n = 6.87,8 = (A)

D(‘)ng dién khoi dong qua day quén ngudn khi dung phwong phap ddi ddu day quéan tir I/
chuyén sang |
|mml//: 4-|mm.

Inmee = 4. Jmm

Immtt _
4

Tom lai v6i két qua nay dong mé may chi cao hon dong dién dinh mtrc 1.5 lan, tuy nhién
moment khdi dong giam thap 4 lan (_so véi lac khéi dong truec ti€p ).

Suyra: lnnfli= 1=

(A)

2.1.2. THIET KE MACH PONG LUC:

Vsi: M; S; R1; R2 lan luot 1a cac CONTACTOR:
+ Déu tam giac ndi tiép: M, S
+ Pau tam giac song song: M; R1; R2
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Al GON g BT LON:

ONG NGHE S

TRUONG PH C

MCCB

R1

TRANG THAI 2: VAN HANH TAM

GIAC SONG SONG

R2

R1

TRANG THAI 1: KHOI PONG TAM

GIAC NOI TIEP

R2

R1

TR

Trang 21

A
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2.1.2.1: CHON MCCB :NF125-CW (LOAI 100A)
Ta chon MCCB theo diéu kién sau:
In [ 1dm
(X 1an).In [l Imm.

NF125-CW NF125-SW Type name NF125-CW NF125-5W NF125-HW MB100-8W
(15) 1620 (30) | (15)16 20(30) | (12.5) (16) (25)
N F1 25-HW M B1 OO'SW Rated current In (Amp.) 508&16{1:}:)3?1 2(?55) 32 40 50 (60) 63 | 32 40 50 (60) 63 32 (40) 45 62
(75) 80 100 125 (75) BO 100 71 90 100
Number of poles 2 [ 3 2Jafsa|2]3]4 3
Rated insulation voltage Ui (V) 600 690 690 500
GOV - 84 10/5 -
b 5 g 500V 7.5/4 18/9 3015 -
% E AC 440V 10/ 2513 50/25 2513
£ 8 | |ECeomar2 400V 10/5 30115 50/25 30115
58 (lcwics) 230V 3015 50/25 100/50 50/25
AT =R =1
*ras-in 1‘% E 250V T.5/4 - 15/8 - 40020 - -
s e E pc* [ a0ov | - 754 | - |158] - 40/20] -
¥ 500V - - |15m - [aor20 -
lounting screw: x0.7=55 (2 and 3P: 2pcs, 4P: 4pcs|
e Mounti M4 (2 and 3P P )
L) Standard Attached Parts (Note) .
i & (Front connection) Insulation barrier: (2P: 1pc, 3P: 2pcs, 4P: 3pcs)
' - ’ Note: These are supplied with NF125-SW, NF125-HW, and ME100-SW modsls.
Sl dl e
»

#1: When wired as shown at the bottom of page 13, 3-pole models can be used for up to 400 W DC, and
4-pole models for up to 500 V DC.
Type NF125-SW

dh
Zh | |
Tyeps
ih H ME125-CW S0w-—-1004
MNFE125-3W 4081004
FDrmin ME125-HW 40s--1008
HOmiin MB100-5W 4041008
1.4 rmim
1 0rmim L
Ermin
Armin \ ‘1\\ | [ [
\ \ (BOME100A)
Zrmin
|40 = S0
E 1 rmiim \' | )
- 30
o] =
= 20s -
% 10=
[=N
(] Ee
MAir. -,
-
2= . 5
l"I ‘-.
i —~ -
0.5s ': :
AC = -
0.2= - 1 - i -
o.is &
- = Max_[otal
0.05s = . 1';"
5 =, | 1M
0.02s - - - = :
Timea-dalay trip Instantanaous tip ——
|:||:|'| = i I i Lm i
1 1.25 2 a 4 5 68 7 10 15 20 30 40 50

=1 0025 of Rated currant

SV: NGUYEN CONG BANG - HONG CHAN HUY Trang 22



TRUONG PH CONG NGHE SAI GON ji BT LON: KY THUAT DIEN

Hinternal Accessories

BAmbient Compensating Curve ==

. Operating handle _ 1o =
2-pole |:|E|“ |E|“ H:lﬁ n: Left-side [ Right-side & 120 &
mounting _.|_|'| ~ mounting 2 —_— ;
H\H\HIHL@JH o o N e
E
Bl sHT oruvT g _—
Q8[[8Eell dg el g el lg -t o SN
™ direction N
8010 0 10 20 0 40 g0 &0
Remark: (1) refer to page 44. Ambient famperature (°C)
BMExternal Accessories
. Reference . Reference
Accessories Type name page Accessories Type name o
F F1SW i*1) 55 Mechanical .
) S S15W = interlock Ml [ MI-OBSW3 *1) ]
Operating handle
V| VISW (2 8 | 5| Smal | TC-S | TCS-1SW3W (1)
R R1SW 58 § Large TC-L | TCL-1SW3W 1)
LC | LC-18W ' | Skeleton | TTC | TTC-15W3 1) 50
- | ey | HLF-18W E | PRear BTC | BTC-1SW3W 1)
Handie lockdeviee | Ly =P sw " |8 Pugin | PTC | PTC-1SWaW (1)
HL-5 | HLS-18W )4y IEC 35mm rail )
mounting adapters DIN-1SW3 1) mn
Electrical )
operation device MDS-NF1SWE 3 &1

Motes: (*1) The designation depends on the number of poles. Refer to the reference page.

("2} Attach the letter "F" to the end of designation for a fixed type.

("3) Specify the working voltage. An order should be placed at the same time as an order of circuit breaker main body.

(*4) HLF and HLS types are usad for OFF-lock, and HLN types for ON-lock.

Insulation barier .
removable) Saldgrlasls terminal
¢ for wire siza
Mounting hola | —  Masoraw o 14-210AWG CLVAL resker
¢
i & [
t J AR \ = Wirz connaction L | ,é_
E N | | | -
\ /?“" | A :
m Tri|:| I ‘ = | ‘ -éll- =
bution \
8.5
Lai s 2\ B
0 £ @ MAX0.7 taps
- Neural or hmm-dia. hole
68
— - P ) 19 may. 24pole 3-pole 4-pole
e Ea P = 4 ” A
2-pole 3pola &pola M Driling plan
) * (Conductor thickness
1=5 max.)
Conductar drilling
for dirsct connaction
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Inzulation bamier

remaovable)
¢
d —  M@scew

Solderless terminal
for wirs siza

i 14-210AWG CLVAL
Mounting hale lﬂ: | o | gk
1 2 e C [
! | o .
sl S INCIRE SR W WE
¢ ; i H:1j~ Wire connaction ¢ | | ‘9_
E ' ‘.1 | | | -
L L 1 1 1 T
m Trip = = ‘ “ | ‘ —é}— 4
Puton i85 \
LSE) P ’ AR A
& B j = MAX0.7 taps
: Neutral | } ar smm-fia. hola
pole =
- > e = - ) 19 may. 2pole 3-pole 4-pole
S ' 4 = o
50 -
Facle 3ol ol < . (Conductor thickness Drling plan
1=5 max.)
Conductar drilling
for direct connaction
3-pole 4pole
M5x0.8 125
) Terminel block c % %0 Breaker (plug-in teminal block)
Mourting plate mounting screw N |
Plugein terminel block \ / = |,2°4 L ¢ ) t
[ ] Jj 1 OHUHOM T °
—] i} 4904 Bdee 8
i + 4 t ++ RARamy
T I el RETREL P
-+ ) *:—‘ 16.5 | mar. + +14 ‘ + t_’__
] = | ﬂ 3l ™ ¥
____,.-E | [ — ‘ \ I
| : ﬁ il
2 0 @ 'lll
T & 85 < |
m |@ M8 screw el o . - .
- -"| e - - - = .‘l-|I
Details of terminal Conducior dilling l'.
2P0 gor direct connection 2-pole J-pole 4pole N
Bmm-dia. hols
Drllng plan or M5x0.8tape

Note: (*1) It can respond fo the attachment size of 110 and 111 both sides.
Remark: 2-pole model of NF125-HW are 3-pole model with the central pole removed.
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2.1.2.2: CHON CONTACTOR: S-N25.(50A)

Ché d6 AC4 dung cho viéc dong ngit dong co khong dong bd 3 pha rotor 16ng soc &
ché d6 hoat /dong thuong xuyén : M va R (chiu dong tir 43.9A chd 1én ).

Ché do AC3: dung dé dong ngit dong co khong dong bo 3 pha rotor long sOc trong
sudt qua trinh van hanh thong thuong : Do S hoat dong trong thdi han rat ngén nén ta chon

Contactor chiu dong tu — -A

Type SIS0- S/SD- SISD- SisD- SIsD-
Contactor SN0 N11ON12 SN18  5-N20 N21 S-N25 N35 K50 KBS
Rated insulation voltage v 690 690 690 £90 690 590 690 2] 690
Rated continuous current Ith A 20 20 25 32 32 a0 60 80 100
Rated operational cument
3-ph, Category AC-3 220-240V A il 13 18 2 2 30 40 35 65
380-440V A 9 12 16 2 2 30 40 50 62
S00V A 7 9 13 17 17 24 32 13 45
690V A 5 7 9 9 9 12 17 26 35
Rated capacity for jogging of AC motors
3-ph, category AC4 220-240V kW 0.75 11 15 gl 22 3 37 55 75
Electrical life is ca. 360-440V kW 11 15 22 a7 37 5.5 55 135 "
2002000 operations S00V kW 11 15 22 37 37 55 55 135 1"
690V kW 1.1 15 22 a7 37 5.5 55 [ 1
Max. current for AC-4 duty at 440V A 6 9 9 13 13 17 24 32 47
Rated ca for S-ph capacitors*
13&’835"??8 nour max 20240V | kvar 22 3 4 55 55 8.5 12 20 20
(ambient lzfnperature 40°C) 380440V kvar 33 4 [ 10 10 14 20 40 40
S50V kvar 4 5 6 10 10 14 20 a0 a5
&90V kvar 33 45 55 10 10 14 20 30 40
Rated insulation voltage v 690 690 690 630 £90 690 690 690 590
Making & breaking
3-ph, cosB =035 Making current | A 110M10 130120 180/180 220/220 220v220 3004300 400400 550/460 630/620
240V1440V Breaking cument | A 10072 1201100 130/130 220/220 220/220 300240 400/320 550/460 6500620
Switching frequency Category AC-1 [mewionshor| 1800 1800 1800 1800 1800 1800 1800 1200 1,200
CaequyACIAACH |ewionshor| 1800 1800 1,800 1,800 1,800 1,800 1,800 1200 1,200
Category AC4 | operaforsbowr | 660 660 600 600 600 600 600 600 600
Operating fime (at rated coil voltage)
AC operated Closing ms 15 15 15 15 15 15 15 25 25
Opening ms 10 10 10 10 10 10 10 53 53
Dc Qpera‘ted C|05inq ms —_ 45 — — 33 —_ 50 o7 57
Opening ms = 10 — — 12 — 13 13 15
Coil consumption (at rated coil voltage)
AC operated lnnush VA &0 &0 &0 a0 a0 110 110 132 132
Sealed VA 10 10 10 15 15 13 13 17 17
Watts W 35 35 35 L e 53 53 28 28
DC operated Inrush VA — T — — 16 — 18 24 24
Sealed WA — 7 — — 16 — 18 24 24
Coil voltage tolerance 0.85 to 1.1 times rated coil voltage
Mechanical endurance (make/break operations) million 10 10 10 10 10 10 10 5 5
Permissible ambient temperature C —25to +55
Vibration (10-55 Hertz) G 2
Shock (10 ms half sine wave) G 5
Conductor size mne 1-2.5 1-2.5 16 1-6 1-6 2-16 2-16 2-25 2-25
Main terminal {contactor)
Main terminal (overload relay) mmé 125 125 16 16 1-6 2-16 2-16 225 2-25
Control terminal mm? 125 125 1-2.5 1-25 125 125 125 125 125
Busbar width mm — — — — — — — — —

Notes: 1. 6604 at ambient temperature 40-35°C.
2. 8004 af ambient temperature 40-55°C.
3. Conductor size in paventheses indicate compression terminal style not for bare clamping.
4. The peak value of inrush current should be less than 2000% of the effective value for rated current of capacitors.
The selection is invalid for the circuit of parallel capaciters which are controlled individually.
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1-4-2 Performance of Series S-N/K Contactors

220~ 24[]‘.!’,&(3 Fig.1-4-1

\\ ;

Electrical Life

The electrical life of the main contacts of a contactor is deter-
mined mainly by the circuit-opening duty it will perform.

The relationship between electrical life and rated curent of
Mitsubishi contactors under nomal and jogging duties of
squirrel-cage motors is shown in Fig. 1.4.1and 14.2

In the case of a mixture of normal and jogging duties, the

o \.
expected contactor life can be determined as follows: 05 ! RSN i i\ |
N = NIl +ﬁ (NPNE1).eeee QAT 03 N“.L\\. \ l, \ p
| \
02 L TR
where N - Life in the case of (0% jogging duty 015

Nr - Life in the case of normal duty

Electrical life (million of operations, average)

Ni - Life in the case of 100% jogging duty 01 i ! NN T !
(L : Percentage of jogging duty 0l7 ARt R \. [ -.."f,l
005 PRININCNA \ M
' AT sk |
ALY N
003 AL ALY i1 h SRy
SN2 5 K125 s-méﬁ

N

|
“‘3 SKES 54{95 Skan| 4 )
||sxagg 1 po-S-Keo0

0.02

| |||
SN e
001 HaNE X505 K K10 | [ske00
2 3 5 7101520 30 5070 100150 200 300 500800
Rated operating current (&)
Electrical life versus rated operating current (Ie)
(Ie = Rated operational current.) 5 380~440VAC . Fig.142
TR
3,L\ 1\ "\\
Normal duty, 61 on, I off, on-load factor 40%, — 45 i “ \ \
— 1200 operations / hour (AC3) 2 0T \,._ R ';\ Y
Jogging duty, 61 on, 61 off, on-load factor 7%, g 1 : Al i
—-— 600 operations / hour (AC4)-5-N10~5-K300 LI WY | \
300 operations / hour (AC4)-5-K400~5-KE00 g T }\ A
150 operations / hour (AC4)-5-KB800 2 0sT Y T ST TTTT T T
& ooaf | e L\L N
2 p2y \_—.‘—\d\ IR AR Yt v AR Ria
2 o e NN
E \. h 1 J ' N
o 01y x\_,_ SRR AT \-\_—-
3 00 IR I & R e q i AL
Fo L IR TS
| L PNyl \g_ |
B | .,
0.0z L 5_N1|] Al fss_hlgér,n IAJ-KSS _l_I_KSD[J |
(sl (|5 KES/H &K1SD|)H skeoo o J+-sxe00
001 S-N11,N12 smzumsmss [S-KBD  5KI20 SKEOO|

2 3 5 710 1520 30 SIJ?IJ 100 150 200 300 500 2800
Rated operating current (A)
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19 Qutline Dimensions

191 Qutline Dimensions of Non-Reversing Contactors

2 mity. hotes for M4 screws
A B C AA AB AC BB BA CC CA DWilkgT
@ i ‘4 SNIONH 43 78 78 354570 30 19 10106 4 03 5
I[ i ! j T SN12 53 78 78 40 45 — 50 19 10 106 4 032 5
i
! D }E.E' le SNE B T9B1 N 6 — 6013 10109 4 035
I[ ®®QGWJ ] 4 C {;E?Ha'm“ SDN1 43 78 10 35 4570 50 19 10 138 4 082 5
- ~ mm|
! ] ' SD-N{2 53 78 110 40 45 — 50 19 10 138 4 064 5
AB|| A . Note: Front clip-on and side clip-on au. contact blocks should not
135 A Mbserew (|7 ! both be mounted.
A T CA
 —" d
{with side clip-on 3z, (with front cip-on aux,
contact block) contacs bock)

A B C AAAB AC B6 BA CC CA DWilkg T

q SNAH 63 B BI 54 45 00 60 14 65100 4 04 5
» SN 75 89 9 5 5 10270 13 65 119 4 0 5
|

il

|

L

—k SO-N21 63 81 M3 54 45 90 60 14 65141 4 072 5
_J.H SD-N35 81236 51270 1365131 4 085 5
I — |
Wl Notg: Front clp-on and side clp-on ux. conact locks should vt
ol both be mounted
w
C
= K £ T e C‘A »
{with ot clp-on aux
(with sice cig-on aux contac o)
contact block)
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2.2, DONG CO II: la djng co 3 pha rotor long séc; déi toc dp ding phwong phdp diu doi
cwee; doi toc ngau lwe va cong sudt thay déi. s6 cuc cuia dong co la 2p=8 cuc va 2p=16 cuc.
cdc théng sé ciia dong co vin hanh ¢ toc dp nhanh gom:

Pdm =10HP

Udm =380v (ap diy)

Hiéu suit ciia dpng co: gg=82%

H¢ 56 dinh mikc ciia dong co: CO’:O,86

2.2.1. TINH TOAN:

Diu tien chung ta xac dinh céc cap tdc do cua dong co:
+ Tbc d6 nhanh: 2P;= 8 => P;= 4 ; f = 50 (Hz)

Péu Y/ (M2 & M4 ):n, = @ = 750 (V/P)

+ Tdc dd cham: 2P,= 16 =>P; =8

PiuY (Ml )=>ng= ? =375 (V/P)

Gia tri dong dién cung cép vao dong co khi mang tai dinh muc tai tdc d6 nhanh:

Pnh _ 10.746

gy = ————— = -
it~ BudayCos - V3.380.0,86.0.82

Céng suit dinh mtrc khi van hanh & tdc d6 cham:

_EC?] = 0.35 => P¢,= Pnh.0,35 = 10.0,35 = 3,5 (HP)
n

D(‘)ng dién qua day nguon cung cap vao dong co lic van hanh ¢ toc d6 cham:

| Pch Cos.1.1
"= Fusaycod ' colibilh

=> Cosilin.-l-= Cosll 0.7= 0,86.0,82 .0,7 = 0,543

3,5.746
\/3.380.0,543

Idmnh =

2.2.2. THIET KE MACH PONG LUC
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2.2.2.1: CHON MCCB: NF32-SW (LOAI 16A)

NF32-SW  NF63-CW  [ymename NF32-SW | NFE3-CW | NFG3-SW | NFE-HW | MB30-SW | MBSO-CW | MBSO-SW
" oo 0B 1214
NF63-SW  NF63-HW ..., cutent I (AT .;135;1|55'Izﬁn12]5 s1507 1354:11“;:2{”22;2{;;243 22845 | Ly | 1422
M | ANES | LnpE | oEps | 045 | 4571
MB30-SW  MB5S0-CW ETF)
Numaer of poes v s et] s e a]ale]a]e] s 3 3
MBS0-SW Raled nsulalon votage Ul V) oo | a0 | a0 | e [ w0 [ s [ sw
=1 BV | - - - 251 - - -
£z 0V | 251 | 281 | 754 | 754 - - -
8| gooma| AC [#V] 281 | 281 | 75k | W8 | 251 | 281 | 7sA
HCE IR
g v [ 7se [ 7se | e | oowin [ o7ae | 7sa | e
g pc | zsov [2] - [as] - [ - sq - ) B -

Standard Aftached Parts oy
(Front connecion) Insuition barrer: (2P 1pc, 3P 27cs, 4P- 3pcs)

Mounting Scraw: M4x0.7S5 (2 and 3P 20cs, 4P 4pcs)

Note: These are supplled with NFE3-SW, NFE3-HW, and MBS0-3W models.

#1: TypEs of DC speciications can be produced Upan reguest,

Type NF63-SW
4h 4h
2h 2h DG use
AC usa
1h ! 1h Types
30min L:;ps?sw o iy S
i - 20mi 3 3 63
2o NFEZCW NF52SW NFsaHW Py
10min 10min
Bmi LY Bmin
drn:ﬂ kY :min AN
2min 2min
o, \ Max. oo, \
£ 1min \ \ . £ 1min N T
o g s \ -
E 20s £ s \ \\{f
% 108 2 s X N
a f
& = kY § = / \‘ \\
25 2 +
Nin j
18 \\ 1s Nin. \
0.5a . 05e
0.2s ' 02s
0.1z \ 01s
0.053 \ \‘ 0.05 \,‘
\ ] m.________
0.02s 5 0.02s
0.01s N 001s
1125 2 3 4 567 10 15 D 30 40 112 2 3 4 5 &7 10 15 20 30 40
#100% of Rated current %100% of Rated current
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Binternal Accessories HMTemperature Characteristics s
‘ {T E M E+ Breaker hand ! i
2-pole r r al, Leftsie Right-side 1
— LA mounting - moguntlng 27 m E
dellof<0 |0k :a*; $AL OMX F1 I s 3
“1 E o — 2
dpde o o B shToruvT §§1 i —
] =0 F—
dollok T do _, Leadwire P —
il 4 A draction m
Remark; (1) rafer to page 44. oo L
Ambient temperature (*C)
BExternal Accessories
Rafarance Retarance
ALCEssOMes Npename | ADCas301s Typa nama =
F|FOS8WTT) 55 Machanical .
e = miotoge | M| MHSSW3 ) 63
Operating handle
v |vosswr B4 || Smal | TC-S| TCSOSEWAW (1)
R - — E Lame | TC-L | TCL-OSSWEW 1)
LG | LCD55W E Skeleton | TTC | TTC-D58W3 () L]
.. |HLF-055W E| Rear [BTC|BTC-055WAW )
Hanale lock devica | (2] m |
HL [HLN-OSSW F | Pugh |pTc |PTCOSSWIW 1)
HL5 | HLS-055W 1)
IEC 35mm il y
mouniing adaptars DIz E
(optian)
Notes: (*1)Tha daslgnatlun GBP@I'IUS on the number of pCIlE@. Reter i the referance page.
{*2) HLF types ara usad for OFFJock, and HLN types for ONack.
Insulation bariar
{ramavakig) M08 screw ;
e Applicabla
t ( t (M8 for G0A and 634)  yira siza: 1 fmm-dia.o 22mm? mﬁ Idaig?hole
Mounfing hal -
el R B
¢ || : ke . i_z ¢
| I i |
G 7 T ¥ Mz mllEs
1 - ‘ ‘ I
il . ©18] 3| 8|z . e ‘ :
: : 0 RN ‘ ‘
“’k A | 3 | ®
Trip button Eo s P : —l
i Al e Sz e e
» x \ 5 (B.5mm-diametar for G0A and 634) . .
> [ Nautral pale N o b
% el TS "
[
L 50 J L 15 h L 100 h =] 125 max. J L 2.p0|a g.pnh ﬂ_pnh
ol N (Conductor tickness
2-pole 3pole 4pole t=h max) Diiling plan
]
Conductor drilling

for direct connaction
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Maunting panal
f=3.2max

\ Insulation tuba

N

L
L

t 7 T
|| &
a7 rin M scraw
£a 42
i -
T2
3 ol
2-polba
i
___!_
'L —f
=l

oy | Méx0.7 screw

g*: .
¥

# for mounting braaker

M4x0.7 taps

or Smm-dia.hole
|

¢

d-pole

J-pola

25
2 50
] = E
2-pole J-pole
Drilling plan
Broaker

225

1.0mm clearance on each side of
tha handle frame.

Front-panel cutout

-

M

111

Lﬂ

2

75

e

4-pole
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M5:0.8 Q-pole 4-p0|e
) tarminal block mounting screw 80 105
Mounting panel |
Y ."' 0 Braaker (plug-in tarminal block)
Plug-in terminal block \ { /
[ @ ¢ & ¢
| 1 !
3
| W l l 1
+lt [+ Sl [
5 o | = =—""t—""" Canter line of
S'SJ. 15.5¢-c, _i : C - braker bady 3 &
| g + L L fesma Bl 4 + 4
w0

MB scraw

10 55 6.5 i
o gl 57 4 07
o Conductor drilling
Details of terminal -pale for direct connection 2nole 3pole d-pol !
o o hoe Bmm-dia.hola or

Cutout and drilling plan or Max0.8 taps

2.2.2.2 CHON CONTACTOR: S-N10

Catologue cé trong cau trén.

2.3. PONG CO III: la déng co 3 pha rotor long séc cé cdc thong sé nhw sau:
Pdm = 5HP
Udm: Y/I:380V/220V
Hiéu sudt ciia djng co: : m=-82%
H¢ s6 cong sudt dinh mikc ciia dpng co: Co’=0,84

2.3.1. TINH TOAN:

Dong dién dinh mirc khi day tai la:

_ P.dm _ 5.746
Jauday.colil  /3.380.0.82.0.84

Idm

Gié tri dién 4p nay 1a dong di qua diy ngudn ( dong day ) chp vao diy quén stator cua
doéng co (dang dau theo so do tam giac)

D(‘)ng dién khoi dong truc tiép qua diy ngudn ( khi dong co dau tam giac va cap 3 pha c6 gia
tri dinh murc truc tiép vao day quén stator).
Taco:
Immtt = (5 - 7)-Idm

Nén chon:
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Lot = 6.1am - 6.8,03 = 48,18(A)

D(‘)ng dién khoi dong qua diy ngudn khi dung phuong phap d6i ddu day quan tir Y sang Il

I = Im mtt
mmyY 3

Tom lai v6i két qua nay dong mé may chi cao hon dong dinh murc 2 1an, tuy nhién moment
khoi dong giam thap 3 1an (_so véi lac khéi dong truc tiép ) va dién ap nguon cap vao so do Y

thap hon \/5 1an gi4 tri dinh mire.

2.3.2. THIET KE MACH DONG LUC

L1 L2 L3
\\I \\1 \\1
MCCB
M R M M R
1 2 3
4 5 6
S ___ S —I_ S _

TRANG THAI 1: KHOI PONG Y

TRANG THAI 2: VAN HANH TAM

GIAC
:' """""""""""""" [
b1 N LS. L1-1 P16 |
PoL2-2 4-56 | L2-2 i M R i 24 |
L3-3 ¢ e i L3-3 3-5 i
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3.3.2.1: CHON MCCB: NF32-SW (LOAI 10A)

Ta chon :In= 10A > Idm = §,03A
3.In = 3.10 = 20A > 16,0A (thoéa yéu ciu)
Catologue nhu dong co 2

3.3.2.2 CHON COTACTOR: S-N10

3.4. CHON MCCB TONG:

Ta c6 cong thic @ |S = +

P1 = 60HP = 44,76 (KW)
P2 =10 HP = 7,46 (KW)
P3=5HP =373 (KW)

=> P’ [ 1 30 (kW)

Cospl = 0,88 => @1 =28° => tgpl = 0,53 => Q1 =P.tgpl =23,72( KW)
Cosp2 = 0,86 => 92 =31° =>tgp2=0,6 =>Q2=P.tgp2 =4,48 (KW)
Cosp3 = 0,84 => 1 =33° =>tgp3 =0,65=>Q3 =P.tgp3 =2,42 (KW)
= Q’ -2 (kW)

=> S = 64 (KW)

Ma : S [l uday.1day = /3 .380.1day

63 1000
=>|day
N

Chon MCCB TONG loai : NF125-CW
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CHUONG 1: TONG QUAN VE PONG CO KHONG
PONG BO BA PHA

1.1. KHAI NIEM CHUNG

D()ng co khong ddng bd 3 pha 13 may dién xoay chiéu ,lam viéc theo nguyén 1y cam tng
dién tlr , c6 toc do ciia rotor khac véi toc do tir truong quay trong may .

D()ng co khong ddng bd 3 pha dugc ding nhiéu trong san xuét va sinh hoat vi ché tao don
gian , gia ré , do tin ciy cao , van hanh don gian , hiéu suit cao , va gan nhu khong can bao
tri. Dai cong suat rat rong tir vai Watt dén 10.000hp . Cac dong co tir Shp trd 1én hau hét 1a 3
pha con dong co nho hon 1hp thuong 1a mot pha .

1.2. CAU TAO

Giéng nhu cac loai may dién quay khac ,dong co khong dong b ba pha gdm c6 cac bd phan
chinh sau :

+ phan tinh hay con goi 1a stato

+ phan quay hay con goi 1a roto

resolver stator assembly iransformer stator
resolver body assembly

rotor assembly

resolver rotor transformer rotor
stack assembly assembly

1.2.1. PHAN TINH ( hay STATOR ):

Trén stator ¢6 v& , 161 thép va day quéan

1.2.1.1. VO MAY :

Vs may c6 tac dung c6 dinh 15i thép va diy quan .Thuong vo may lam bang gang . Ddi véi
vO may c6 cong suat twong ddi 1on ( 1000 kw ) thudng dung thép tdm han lai lam vo may ,tiy
theo cach lam ngudi ,may va dang vé may ciing khac nhau .
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1.2.1.2.L.O1 THEP

|_5i thép 1a phan din tir . Vi tir truong di qua 18i thép 1a tir truong quay nén dé giam bt
t6n hao , 16i thép dugc 1am bang nhirng 14 thép k¥ thuat dién day 0,5 mm ép lai . Khi duong
kinh ngoai ciia 16i thép nhé hon 990mm thi dung ca tdm thép tron ép lai . Khi duong kinh
ngoai l6n hon tri sO trén thi phai dung nhitng tim thép hinh ré quat (hinh 1.2 ) ghép lai thanh
khoi tron .

M 3i 16i thép k§ thuat dién déu co
pha son cach dién trén bé mat dé
- ~ giam hao ton do dong dién xoay gy

- . nén Néu 16i thép ngén thi c6 thé

7 . ghép thanh mot khdi néu 15i thép
< ™. qua dai thi ghép thanh nhiing tim
p s ngan mdi tim thép dai tir 6 dén 8
Y la" “\ ‘[_\ [ 7 /—\ / / cm d3t cach nhau lem dé thong gi6
o / ,r } j cho tot .Mt trong cua la thép c6 s&

\ H { J u / [ ~ ranh dé dat day quan .
\, ~J { ( 1.2.1.3. DAY QUAN:

»J

Hinh 1.2 tdm thép hinh ré quat ,

Déy quén stator dugc dat vai cac
ranh cua 16i thép va dugc cach dién tot v6i 161 thép . Day quan phan Gng 1a phan day bang
ddng duoc trong cac ranh phan tng va lam thanh mot hoac nhiéu vong kin .Déy quan 1a bo
phin quan trong nhat cua dong co vi no truc tiép tham gia vao qua trinh bién d01 nang luong
tir dién ndng thanh co ning . Pong thoi vé mit kinh té thi gi4 thanh cua diy quan ciing chiém
ty 1€ kha cao trong toan b gia thanh cua may.

+ Cac yéu cau d6i v6i day quin bao gom :

- Sinh ra duoc mot stc dién dong can thiét co thé cho mot dong dién nhit dinh chay
qua ma khong bi nong qua mét nhiét do nhit dinh dé sinh ra mot moment can thiét déng thoi
dam bao dbi chidu tot

- Trigt de tiét kiém vat lidu , két cau don gian lam viéc chéc chdn an toan

- Day quan phan ung co the phan ra lam cac loai chu yéu sau :

+ Day quan x&p don va day quan xép phtrc tap
+ Day quan song don va day quan song phurc tap

.Trong mot s6 may cé 16n con dung day quan hdn hop d6 1a su két hop giira hai day quan
xEp va song .

1.2.2. PHAN OUAY ( hay ROTOR )

Phan nay gom 2 bo phéan chinh 13 161 thép va diy quan rotor:

1.2.2.1 LOI THEP :

Noi chung nguoi ta ding céac 1a thép k¥ thuat dién nhu ¢ stator 161 thép duogc ép truc tiép
lén truc may hodc 1én mot gid rotor cua may .Phia ngoai cia 14 thép c6 s€ ranh dé dat day
quan .
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1.2.2.2 DAY QUAN ROTOR:

Phan loai 1am hai loai chinh rotor kiéu day quén va roto kiéu 16ng sdc:

Loal rotor kiéu day quén : rotor kleu day quan (hlnh 1.3) cling glong nhu diy quén ba pha
stator va c6 cung sb cuc tir day quan stator .Day quin kiéu nay luon d4u hinh sao (Y ) va co
ba du ra ddu vao ba vanh trugt gdn vao truc quay rotor va cach dién véi truc .Ba chdi than cd
dinh va ludn ty trén vanh trugt nay dé dan dién va mot bién tro cling ndi sao nim ngoai dong
Co dé khoi dong hoic diéu chinh tde do .

Hinh 1.3 : rotor Kiéu diy quin

Rotor kiéu 16ng séc (hinh 1.4 ) : Gom cac thanh dong hodc thanh nhom dit trong rénh va
bi ngén mach bdi hai vanh ng'fm mach & hai dau .Voi dong co nho ,day quén rotor dugc dic
nguyén khdi gém thanh dan , vanh ngén mach, canh tan nhi¢t va canh quat lam mat .Cac
dong co cong sudt trén 100kw thanh dan lam bang dong dugc dit vao cac ranh rotor va gin
chat vanh ngén mach .

(a) (b) (d)

Hinh 14 Cdu tao rotor déng co khéng ddéng bé.
a) Day quén rofor léng soc ¢ Lai thép rofor d) Ky higu dong co frén so db

SV: NGUYEN CONG BANG - HONG CHAN HUY Trang 3



TRUONG PH CONG NGHE SAI GON ji BT LON: KY THUAT DIEN

1.2.3. KHEHO :

Vi rotor 1 mot khéi tron nén khe ho déu , khe ho trong méy dién khong dong bo rat nho
(tr 0,2mm dén 1mm trong may dién ¢ nho va vira ) dé han ché dong dién tir hoa lay tir ludi
Va0 ,va nhu vy c6 thé lam cho hé sd cong suét cia mdy ting cao .

1.3. NGUYEN LY LAM VIEC PONG CO KHONG PONG BO BA PHA
1.4.

Khi c6 dong dién ba pha chay trong diy quin stato thi trong khe hd khong khi suat hién
tr trudng quay véi toe do ng; = 60f/p (f1 13 tan sb ludi dién ; p 14 s6 cip cuc ; toe do tir truong
quay ) .Tir trudng ndy quét qua diy quan nhiéu pha tu ngan mach nén trong day quan rotor co
dong dién I> chay qua . Tur thong do dong dién nay sinh ra hop voi tir thong cua stator tao
thanh tir thong tong ¢ khe hé . Dong dién trong day quan rotor tac dung voi tur thong khe ho
sinh ra moment . Tac dyng d6 c6 quan h¢ mat thiét voi toc do quay n cia rotor . Trong nhiing
pham vi toc d khac nhau thi ché do 1am viéc ctia may ciing khac nhau . Sau déy ta s& nghién
ctru tac dung cua chung trong ba pham vi toc do .

Hé s truot s cua may :

ni-n - Q-Q

Ss=— =
nq Q1

Nhuvaykhinznl this=0, conkhi n=0this=1;khin>nl,s <0 varotor quay
nguoc chiéu tir truong quay n< 0 this > 1 .

(a) (b) (c)

Hinh 1.5 Qua trinh tao moment cda mdy dién khdng ddng bé

1.3.1 ROTOR QUAY CUNG CHIEU TU TRUONG NHUNG TOC PO n<n; (0<s<1)

Gia thuyét vé chiéu quay n; cua tir tru’(‘)’ng khe h¢ @ va cia rotor n nhu hinh 1.5a .Theo
qiu tac ban tay phai , xac dinh dugc chiéu sic dién dong E, va I ; theo quy tac ban tay trai ,
xac dinh dugc luc F va moment M . Ta thay F cung chidu quay ciia rotor , nghia 14 dién nang
dua t6i stator , thong qua tir truong da bién ddi thanh co ning trén truc quay rotor theo chidu
tir truong quay n; , nhu vay dong co lam viée & ché do dong co dién .
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1.3.2 ROTOR QUAY CUNG CHIEU NHUNG TOC PO n>n; (s<0).

Dung dong co so cAp quay rotor ciia may dien khong dong bd vuot toc do dong bd n > ny
Luc d6 chiéu tur trudng quay quet qua day quén rotor s& nguoc lai , strc dién dong va dong
dién trong day quén rotor cling d6i chiéu nén chiéu nén chiéu cua M ciing nguoc chiéu n; ,
nghia 13 ngugc chiéu véi rotor , nén d6 13 moment ham (hinh 1.5b ).Nhu vy may da blen co
ning tac dung 1én truc dong co dién ,do dong co so cip kéo thanh dién ning cung cip cho
ludi dién ,nghia 1a dong co 1am viéc & ché do may phat .

1.3.3. ROTOR QUAY NGUOC CHIEU TU TRUONG n<0 (s> 1)

Vi nguyén nhan nao d6 ma rotor ciia may dién quay nguoc chiéu tir trudng quay hinh 1.5c¢
, lac nay chiéu cua strc dién dong va moment gidng nhu & ché 46 dong co .Vi moment sinh ra
nguoc chidu quay véi rotor nén cé tac dung him rotor lai . Truong hop ndy may vira liy dién
nang & ludi dién vao , vira Iy co ning tir dong co so cip .Ché do lam viéc nay goi 1a ché do
ham dién tur .

1.4. CAC PUONG DAC TiNH CUA PONG CO KHONG DONG BO

Dic tinh téc do n = F(Py) n 7
Theo cong thirc hé sb truot ,ta c6 : 1 1 / .j
n=ni(1-s) | 1AL

, P . an ~
Trong d6 : s =_% Khi dong co khon 8
& P’ e 9 coso-2_ i
tai Pey << Pdt nén s~ 0dong co di¢n 0
quay gan toc do dong bd n~ n; .Khi j" \_,{[

tang tai thi ton hao dong ciing ting Ién # \ 1
/[//, M, |

4
n giam mot it , nén duong déc tinh toc
do 1a duong doc xuong . 2 + — =
Dic tinh moment M=£(P,) 0 ‘ (—
Ta c6 M = f{(s) thay dbi rat nhiéu g 1
.nhung trong pham vi 0 <s < sp, thi
duong M = f{s) gan giong dudng Hinh 1.6 Pic tinh lam viée cua MK
thang ,nén M; = f(P;) duong thang
qua goc toa do.
Dic tinh hidu suat . f(P2)

Ta c6 hiéu suat ciia may dién khong dong bo :
B2 100%
P2+-

-téng t6n hao, nhung & day chi c6 ton hao dong thay ddi theo phu tai con cac ton hao khac
la khong doi .

Dic tinh he s cong sut cos. f(P2) .
Vi dong co ludn ludn nhan cong suit phan khang tir ludi .Lic khong tai cos.ét thap thuong
< 0,2 .Khi c6 tai dong dién I, tang [én nén cosiﬁng tang .

[ 5]

1.5. CAC PHUONG PHAP KHOI PONG PONG CO KHONG PONG BO BA PHA
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1.5.1. PHUONG PHAP BOI DPAU DAY QUAN

Trong qué trinh van hanh dong co dién khi khoi dong chung ta can quan tim dén hai van
de
l3iém thap dong dién khoi dong(qua hé théng daydan chinh vao day quan stato dong co )
ngay thoi diém khoi déng
ihufong phép giam thip dong dién khoi dong thuc chét 1a giam thap dién 4p cung cap vao
dong co tai thoi diém khoi dong . Theo 1y thuyét ching ta c6 duoc quan hé :moment ( hay
ngau lyc) khoi dong ty 1€ thuan véi binh phuong gid tri dién ap hiéu dung cap vao dong co
,nhu vay giam gia tri dong dién khai dong dan t6i hau qua giam thap gia tri cia moment khoi
dong.
Trong thuc té cac bién phap giam dong khai dong o thé chia 1am hai dang nhu sau
l31am dién ap ngudn cap vio day quén stato bang phuong phap : bién ap giam ap ,hay lip
dit cac phin tr han 4&p(ciu phan ap)dung di€n tro6 hay dign cam
.Su dung bo bién d01 dién &p xoay chleu 3 pha,dung linh kién dién tir diéu chinh thay d01

dién ap hiéu dung ngudn ap 3 pha cap vao dong co .Hé thong khoi dong nay duge goi 1a
phuong phap khéi dong mén (soft start) cho dong co

Cac phuong phap ra day trén stato cua dong co khong déng bo 3 pha
> Pong co 3 pha 6 dau day ra ( ddu van hanh theo mot trong hai cdp dién ap ngudn 3 pha
tuong ing so voi so do ddu Y hay A
> Pong co 3 pha 9 dau ddy ra ( diu van hanh theo mot trong hai phuong phap : dau Y ndi
tiép — Y song song , Anbi tiép -/ song song . )
> Pong co 3 pha 12 dau day ra (d4u van hanh theo mot trong bdn cdp dién ap ngudn 3 pha
tuong tng v4i mot trong so do ddu day Y ndi tiép , Y song song ,
Anbi tiép ,/\ song song )

1.5.2. GIAM DONG KHOI BPONG DUNG DIEN TRO GIAM AP CAP VAO DAY QUAN

M ot trong cac bién phap giam ap 1a ddu ndi tiép dién tr& Rmm vé6i bd diy quan stator tai
ltac khoi dong .tac dung cia Rmm trong truong hop nay la lam gidm ap dat vao tung pha day
quan stator .

Tuong tu nhu phu:orng phap ddi so d6 dau day dé giam dong khai dong phuong phap gidm
ap cap vao day quan stator cting lam giam moment m6 may . Do tinh chat moment ti 1¢ binh
phuong dién ap cap vao dong co . thuong ching ta chon cac cap giam ap : 80 % ,64% , 50%
cho dong co .Tuong trng voi cac cap giam ap nay ,moment mo may chi khoan 65% ;50% va
25% gi4 tri moment m& may khi cip nguon tryc tiép bang dinh mirc vao day quan stator .

1.5.3. GIAM DONG KHOI DPONG DUNG DIEN CAM GIAM AP CAP VAO DAY QUAN:

Trfmng hop nay dé giam ap cip vao dy quén stator tai lic khoi dong .Chung ta dau ndi
tiép dién cam ( c6 gia tri dién khang )Xmm v&i diy quan stator .

Do tinh chét moment ti 1 binh thudng dién ap cp vao dong co, thuong chung ta chon cac
cap giam ap : 80%, 64%, va 50% cho dong co .Tuong tng voi cac cap giam ap nay , moment
m¢ may chi con khoan 65%, 50%, va 25% gia tri moment m¢ may khi cap nguon truc tiép
bang dung dinh mirc vao day quan stator .
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1.5.4. GIAM DONG KHOI PONG DUNG MAY BIEN AP TU NGAU GIAM AP :

Vi cac phuong phép gidam dong m¢é mady dung Rmm hay Xmm,dong dién m¢ may qua
day quin ciing chinh la dong dién qua day ngudn . Khi st dung bién 4p giam 4p dit vao day
quan stator lic khoi dong ,dong dién mé may qua day quéan giam thip .Nhung dong dién nay
chi xut hién phia thi cip bién ap con dong dién qua day ngudn chinh 1a dong qua so cép bién

ap.
V6i bién 4 ap giam ap, dong dién phia so cip sé c6 gia tri thap hon dong dién phia thi cap.
Tom lai khi dung may bién ap giam ap dé giam dong khdi dong , dong dién md may qua day
ngudn s& thap hon dong dién mé may khi dung phuong phap giam dong véi Rmm hay Xmm.
K hi ding bién ép giam ap dé giam dong khoi dong thoi gian hoat dong ciia may bién ap
ton tai rat ngan ; chung ta c6 thé st dung mot trong cac dang bién ap ty ngiu sau :

+ Bién 4p tu ngau loai 3 pha 3 tru
+ Bién 4p tu ngiu 3 pha do .

Tu’ong ty truong hop da néu trong cac danh muc trén , may bién ap giam ap duogc bd tri
nhiéu cap dién p ra tuong ng véi cac mic 80%, 64% va 50% gia tri moment mé mdy truc
tiép chi con khoan 65%, 50%, 25% gia tri moment md may truc tiép (khi cip ngudn truc tiép
bang dung dinh mirc cip vao stator ).

1.6. PONG CO 3 PHA ROTOR LONG SOC 9 DAU DAY:

1.6.1.PHUONG PHAP RA DAY:

Vsi phuong phap ra 9 dau, chiing ta c6 hai truong hop :
+ Pong co ra 9 dau van hanh theo so d6 dau Y ndi tiép hay Y song song.
+ Dong co ra 9 dau van hanh theo so d6 dau B n6i ti€p hay | song song.

So dd lien két cac phase ddy quin cho mdi trudng hop néu trén hoan toan khac biét;
chung ta khao st timg trudng hop nhu sau. Trong hinh 1.7 ;1.8 ; 1.9 chung ta khoa sat so do
nguyén 1y ctia so d6 ra day, cac so do ddu diy van hanh theo dang Y nbi tiép hay Y song
song. Trong hinh 1.10; 1.11; 1.12 dung dé khao sat so do nguyén 1y cua so do ra day, cac so
dd dau day van hanh theo dang B ni tiép hay | song song.

Hinh 1.7 : So d6 nguyén Iy ciia cac diu diy ra va bang bd tri cac dau diy ra cia dong
co 3 pha 9 ddu (ddu Y ndi tiép, Y song song ).
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8 )
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3 v 2
4 5
78 9

BANG BO TRIi 9 DPAU DAY

Trong hinh 1.7: Mdi pha day quin dugc tach thanh 2 nira, lién két 3 nira pha cta 3 pha ta
c6 nira by day dau Y va 3 ntra pha ro1, tong cong la 9 dau ra day ; di€m trung tinh ctia nira bd
day dau Y khong dua ra ngoai.
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Hinh 1.8 : so' @6 ddu day theo dang Y ndi tiép ciia dong co 3 pha ra 9 diu day
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L1 L2 L3 1 L1

1 > Udm pha
8 ©

Uaay Y/IIY

L3

Hinh 1.9 : so' @6 d4u day dang Y song song ciia dong co 3 pha ra 9:

+ Khi dong co Y ndi tiép dé van hanh :
UdéyY = \/§ -Udmpha

+ Khi dong co dau Y song song dé van hanh :

_ ~3ud mpha

Udayviry = — 5

+ Tt cac quan h¢ trén chiing ta rut ra nhan xét nhu sau .
Udayy = 2.Ugayviry
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1

15 Udm pha
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ENCORNGY
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w o ©

Hinh 1.10: s d(f) nguyén ly cua cac diu day ra va bang bd tri cac diu diy ra ciia dong co
3 pha 9 dau ( diu ﬁnéi tiép , [l song song ).

1 e—o
7 e—s
© @ @

Uday A

Hinh 1.11 : so' dd d4u day theo dang [l ndi tiép ciia dong co' 3 pha ra 9 diu day.
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1

15 Udm pha

<4

ENCORNGY

N (@ (o
w o ©

Hinh 1.10: s d(f) nguyén ly caa cac dau day ra va bang bo tri cac diu dy ra ciia dong co
3 pha 9 dau ( diu inéi tiép , [l song song ).

1 e—o
7 e—s
© @ @

Uday A

Hinh 1.11 : so' dd d4u day theo dang [l néi tiép ciia dong co 3 pha ra 9 diu day.
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i o
o &
ad s

L1 L2 L3

L1

Uday A // A

v L2

Uday A/l A

L3

Hinh 1.12 : so' dd d4u day theo dang [l song song dong co 3 pha ra 9 diu day.

+ Khi dong co diu . ndi tiép dé van hanh :
Udéylz Udmpha

+ Khi dong co dau ] song song dé van hanh :

Ugay I/l = Udm—zpha

+ Tt cac quan h¢ trén ching ta rut ra nhan xét nhu sau :

Uiyl = 2.Usy IV
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1.6.2. GIAM DONG KHOI PONG ( Pau . Noi Tiép | . Song Song ) :
Goi:

+ |mmn : dong dién khoi dong truc tiép khi ddu van hanh theo so dd . song song.

+ |l dong khoi dong khi day quén stator ddu . ndi tiép .

+ Mt : momen héi dong truc tiép, khi cip ngudn ap bang dung gia tri dinh mirc vao day
quan stator .

+ M mml : momen khoi dong khi ddu day quan theo dang . ndi tiép dé giam dong md may

Tacocac quan hé nhu sau :

— Immtt
lnmll =
mm 4

— Mmmtt
Mmmll = 1

1.7. PONG CO 3 PHA ROTOR LONG SOC DOI TOC CONG SUAT VA
MOMENT THAY POI

1.7.1. TOC O NHANH (2p1) :

Khi dong co Véll’l‘ hanh tdc do nhanh, day quén diu theo dang Y song song , gia tri dong
dién qua cac day ngudn dugc xac dinh theo quan
laayviry = 2.V ampha
G(_)i :

+ B : hiéu suét dong co luc van hanh tbc d6 cham .
+ (COS.)ch - hé sb cong suit cua dong co luc van hanh tbc do cham .
+ [lln : hidu sut dong co luc van hanh tdc d6 nhanh .
+ (COS.)nh - hé s6 cong suit cua dong co luc van hanh toc d6 nhanh
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L2

L3

1.7.2.TOC DO NHANH (2p2)

Khi dong co van hanh tdc d6 cham , day quén d4u theo dang Y ndi tiép, gia tri dong dién
qua cac day ngudn dugc xac dinh theo quan hé :

I dayy — =1 dmpha

Céng suat dinh muc ctua dong co khi van hanh téc d6 nhanh 1a :
(Pdm)nh— 3 Udmday (IdayY//Y) Mo (COS.)nh
(Pam)nh= 3 Uamday-(2-Vampha) - M- (COSH)n
Thu gon, ta co .
(Pam)ih=2~/3 .Udnaay-lampha- [Hlrn-(COSH)rn ] (A)

Céng suit dinh mrc cua dong co khi van hanh tdc d6 cham 1a :
(Pam)ech =3 .Ugmaay-(laayv). Men -(COSH)cn
(Pam)enh =3 .Umaay-(lmpia) Mo -(COSH)ch
Thu gon, ta co :
(Pam)en =3 Uimaiy-Vampna) [ -Men -(COSH)cn] (B)

Lép ti sO cac gid tri cong sudt tinh dugc theo (A) va (B) ta co quan hé :

(Pdm)ch _  v3udmday.ldmpha [liih.(coslilh] (1) | XE@E Al

(Pdm)nh  2./3udmday.ldmpha. [ilih.(Cosllihh] h(Cosliin]
(Pdm)ch _ o [lh.(Coslln] _ _
—— =0,5.0,7=0,35
(Pdm)nh 05 N T T ’
Tom lai :
(Pdm)ch _
(Pdm)nh ’
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Lép ti sO cac gia tri momem van hanh tai toc d§ cham va toc dd nhanh,ta cé :

Mch _ [(Pdm)ch 10 nnh] =0,352=07
Mnh (Pdm)nh~ " nch

Nhu vay .
Mch =07
Mnh

Tom lai :

Déi vei dong co dung so d6 doi tbc cong sudt va momem thay ddi , ta 6 :
+ Khi van hanh téc d6 chim, momen béng 0,7 lan gid tri momen khi van hanh toc do
nhanh.
+ Khi van hanh téc d6 cham, cong suat thip bang 0,35 1an gia tri cong suét khi van hanh tc
d6 nhanh.

1.8.DONG CO 3 PHA ROTOR LONG SOC 6 DAU DAY

1.8.1.PHUONG PHAP RA DAY

Uday Y

Udm pha ‘ ‘ ‘

4 pog 00FC
5 h o 6 —6—0

2 Bangbdtri6daudayra  Phuong phap dau
? ‘ , , day hinh Y
Hinh 1.13 : so' do ra day va dau diay quan stator theo hinh Y
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L1

Udéy.

‘ L2
™
13
L1 L2 L3
——
0 Phwong
phap da

day hinh

0 0 0

Hinh 1.8 : So dd d4u diy quén stator theo hinh .

Cac didu cin cha y khi dau diy van hanh cho dong co 3 pha ra 6 dau day dugc tom tat nhu
Sau:

+ Céac dau ra ddy cta 3 phase day quin stator dugc danh thir tw bang cac ky tu sd theo
tiéu chuan NEMA.

. PAU cua céc phase duoc danh s6 tht tu theo 1 1,2, 3.
. CUOI cua cac phase dugc danh s6 thu tu theo : 4, 5, 6.
. DAU & CUOI cua cung mot phase so thir tu chénh 1éch 3 don vi.

+ Muén thuc hién phuong phap déu Y , ching ta tao mbi ndi chung bing phwong phép
dau dinh chung 3 dau dong tinh chat ctua 3 bo day.

Mbi ndi chung hinh Y ¢ thé la giao diém cua 3 dau 1, 2, 3 ; voi phuong phap dau
ndi nay cac daynguon L1 ,L2, L3 s¢ cap vao cac dau con lai 1a 4 5 6

. Néu mdi ndi chung h1nh Y la giao diém cta 3 ddu 4, 5 6 cac diy nguéon L1, L2,
L3 s& cdp vao cac dauconlai la 1, 2, 3.

+ Mudn thuc hién phuong phap dau . ta can dyng 3 dinh ; dinh cua .co thé xem la

giao diém cuia 2 dau khac tinh chit ctia 2 by dy quéan. Khi da dung dugc mot dinh . thuc
hién qui cach lién két trén nhung hoén vi vong thir tu ta c6 dugc hai dinh khac con lai
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. Gia su, ta dung dinh .déu tién bang cach nbi ddu CUOI 4 cua phase diy quéan tha
1 v6i PAU 2 ciia phase diy quan thir 2. Pinh tht 2 cua so d6 .duqc xdy dyng bang cach
ndi chung dau CUOI 5 ctia pha day quén thir 2 voi DAU 3 cua phase diy quén thir 3.

. Pinh cuoi cung cua .12‘1 giao diém cua dau cudi 6 cua phase day quan thr 3 cia
dau 1 cua phase day quan thir 1.

+ Néu goi dién 4p Ugm pha 1 dién dp dinh mic qui dinh cua nha san xuat cho mdi phase
day quan. Tuy theo so do dau lién két gilta cadc phase day quan khi van hanh; gia tri di€n ap
day cua nguon dién ludi cap van hanh cho dong co thoa mot trong cac quan h¢ sau:

Khi dong co dau Y van hanh :
UdélyY = \/§ -Udm pha

Khi dong co dau . van hanh:
Udély .=Udmpha

Tt cac quan hé trén ching ta rat ra nhan xét nhu sau:

Udayy = 3 .Ugzyll

Tom lai, v6i1 dong co 3 phara 6 dau, thay ddi so d6 dau day khi van hanh la dé nham tao su
tuong thich gitta dién ap qui dinh ctia nha san xuat cho mdi so do dién day véi dién ap ngudn
ludi.

1.8.2. GIAM DONG KHOI DPONG

Truse tién, chung ta qui udc cac ky hi¢u sau:

+ | ym truc tiép: dong dién khéi dong truc tiép qua day ngudn khi cung cip ngudn dién ludi vao

day qun stator cua dong co ( liic d6 ddy qudan stator dang ddu m.

+ lyymy: dong dién khoi dong qua day ngudn khi bd day stator dau Y.

+ Upna : dién ap pha ngudn ludi cip vao day quin stato trong lic khoi dong.

+ Ugay : dién 4p day ngudn ludi cip vao diy quan stato trong luc khoi dong.

+ Zpha: Tong trd tuong duong ctia mot pha day quén tai thoi diém khoi dong dong co.

Chl'mg ta xét dong dién khoi dong qua ddy ngudn cung cip trong hai truong hop ( trong cd
hai truong hop dién dp nguon co gia tri giong nhau).

1.8.2.1 KHI KHOI DPONG TRUC TIEP:
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L1

uUday

L2

Iudéy
L3

D(‘)ng dién khéi dong truc tiép dugc xéac dinh theo quan hé sau:

| . _ Uday/3
mm truc tiep — m

CHU Y: Trong trudng hop nay, do dong co dau ., do do gia tri dong dién qua tung nhanh
Uday
Upha

pha luc khéi dong 1a

1.8.2.2 KHI KHOI DPONG VOI SO DO PAU Y:

Immtt

1 T — L1
6

Zpha
U day

4
3 L2

5

U day
L3

D(‘)ng dién khoi dong tai so dd dau Y duoc xéac dinh theo quan h¢ sau:
Uday _ Uday.
Zpha tha.\/§

mmy —
So sanh cac quan hé ta suy ra két qua sau:
Imm triee tiép =3. ImmY

Tom lai khi dung phuong phap doi ddu tir Y sang ., dong dién khdéi dong lic khoi dong
dong co thap hon 3 lan so v&i dong dién khoi dong truc tiep.
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CHUONG 2: TINH TOAN VA THIET KE MACH
PONG LUC

2.1. PONG CO I: la djng co 3 pha rotor long séc cé cdc théng sé nhw sau:

Pdm = 60Hp

Udm: ./( .// )760v/380v

Hiéu suat ciia dong co: gg=88%

H¢ 56 dinh mirc cong sudt ciia dong co: CO’:O.88

2.1.1. TINH TOAN:

Dl_ra vao thong sd dinh muc ciia dong co , chung ta xac dinh dong dién dinh muc lic day tai
la:

P.dm 3 60.746 3
J3udayCoslll  /3.380.0,88.0,88

(A)

Lim =

Gia tri dong dinh mirc nay 1a dong di qua diy ngudn (dong day) cip vao diy quén stator
cua dong co ( dang dau theo so do6 /).

D(‘)ng dién khoi dong truc tiép qua day ngudn ( khi dong co dau B va cép ngudn ap 3 pha
c6 gia tri dinh muc truc tiép vao day quan stator ).
Voii Lymu=(5->7)

Ta chon: I, = 6.74n = 6.87,8 = (A)

D(‘)ng dién khoi dong qua day quén ngudn khi dung phwong phap ddi ddu day quéan tir I/
chuyén sang |
|mml//: 4-|mm.

Inmee = 4. Jmm

Immtt _
4

Tom lai v6i két qua nay dong mé may chi cao hon dong dién dinh mtrc 1.5 lan, tuy nhién
moment khdi dong giam thap 4 lan (_so véi lac khéi dong truec ti€p ).

Suyra: lnnfli= 1=

(A)

2.1.2. THIET KE MACH PONG LUC:

Vsi: M; S; R1; R2 lan luot 1a cac CONTACTOR:
+ Déu tam giac ndi tiép: M, S
+ Pau tam giac song song: M; R1; R2
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R1

TRANG THAI 2: VAN HANH TAM

GIAC SONG SONG

R2

R1

TRANG THAI 1: KHOI PONG TAM

GIAC NOI TIEP

R2

R1
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Trang 21
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2.1.2.1: CHON MCCB :NF125-CW (LOAI 100A)
Ta chon MCCB theo diéu kién sau:
In [ 1dm
(X 1an).In [l Imm.

NF125-CW NF125-SW Type name NF125-CW NF125-5W NF125-HW MB100-8W
(15) 1620 (30) | (15)16 20(30) | (12.5) (16) (25)
N F1 25-HW M B1 OO'SW Rated current In (Amp.) 508&16{1:}:)3?1 2(?55) 32 40 50 (60) 63 | 32 40 50 (60) 63 32 (40) 45 62
(75) 80 100 125 (75) BO 100 71 90 100
Number of poles 2 [ 3 2Jafsa|2]3]4 3
Rated insulation voltage Ui (V) 600 690 690 500
GOV - 84 10/5 -
b 5 g 500V 7.5/4 18/9 3015 -
% E AC 440V 10/ 2513 50/25 2513
£ 8 | |ECeomar2 400V 10/5 30115 50/25 30115
58 (lcwics) 230V 3015 50/25 100/50 50/25
AT =R =1
*ras-in 1‘% E 250V T.5/4 - 15/8 - 40020 - -
s e E pc* [ a0ov | - 754 | - |158] - 40/20] -
¥ 500V - - |15m - [aor20 -
lounting screw: x0.7=55 (2 and 3P: 2pcs, 4P: 4pcs|
e Mounti M4 (2 and 3P P )
L) Standard Attached Parts (Note) .
i & (Front connection) Insulation barrier: (2P: 1pc, 3P: 2pcs, 4P: 3pcs)
' - ’ Note: These are supplied with NF125-SW, NF125-HW, and ME100-SW modsls.
Sl dl e
»

#1: When wired as shown at the bottom of page 13, 3-pole models can be used for up to 400 W DC, and
4-pole models for up to 500 V DC.
Type NF125-SW

dh
Zh | |
Tyeps
ih H ME125-CW S0w-—-1004
MNFE125-3W 4081004
FDrmin ME125-HW 40s--1008
HOmiin MB100-5W 4041008
1.4 rmim
1 0rmim L
Ermin
Armin \ ‘1\\ | [ [
\ \ (BOME100A)
Zrmin
|40 = S0
E 1 rmiim \' | )
- 30
o] =
= 20s -
% 10=
[=N
(] Ee
MAir. -,
-
2= . 5
l"I ‘-.
i —~ -
0.5s ': :
AC = -
0.2= - 1 - i -
o.is &
- = Max_[otal
0.05s = . 1';"
5 =, | 1M
0.02s - - - = :
Timea-dalay trip Instantanaous tip ——
|:||:|'| = i I i Lm i
1 1.25 2 a 4 5 68 7 10 15 20 30 40 50

=1 0025 of Rated currant
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Hinternal Accessories

BAmbient Compensating Curve ==

. Operating handle _ 1o =
2-pole |:|E|“ |E|“ H:lﬁ n: Left-side [ Right-side & 120 &
mounting _.|_|'| ~ mounting 2 —_— ;
H\H\HIHL@JH o o N e
E
Bl sHT oruvT g _—
Q8[[8Eell dg el g el lg -t o SN
™ direction N
8010 0 10 20 0 40 g0 &0
Remark: (1) refer to page 44. Ambient famperature (°C)
BMExternal Accessories
. Reference . Reference
Accessories Type name page Accessories Type name o
F F1SW i*1) 55 Mechanical .
) S S15W = interlock Ml [ MI-OBSW3 *1) ]
Operating handle
V| VISW (2 8 | 5| Smal | TC-S | TCS-1SW3W (1)
R R1SW 58 § Large TC-L | TCL-1SW3W 1)
LC | LC-18W ' | Skeleton | TTC | TTC-15W3 1) 50
- | ey | HLF-18W E | PRear BTC | BTC-1SW3W 1)
Handie lockdeviee | Ly =P sw " |8 Pugin | PTC | PTC-1SWaW (1)
HL-5 | HLS-18W )4y IEC 35mm rail )
mounting adapters DIN-1SW3 1) mn
Electrical )
operation device MDS-NF1SWE 3 &1

Motes: (*1) The designation depends on the number of poles. Refer to the reference page.

("2} Attach the letter "F" to the end of designation for a fixed type.

("3) Specify the working voltage. An order should be placed at the same time as an order of circuit breaker main body.

(*4) HLF and HLS types are usad for OFF-lock, and HLN types for ON-lock.

Insulation barier .
removable) Saldgrlasls terminal
¢ for wire siza
Mounting hola | —  Masoraw o 14-210AWG CLVAL resker
¢
i & [
t J AR \ = Wirz connaction L | ,é_
E N | | | -
\ /?“" | A :
m Tri|:| I ‘ = | ‘ -éll- =
bution \
8.5
Lai s 2\ B
0 £ @ MAX0.7 taps
- Neural or hmm-dia. hole
68
— - P ) 19 may. 24pole 3-pole 4-pole
e Ea P = 4 ” A
2-pole 3pola &pola M Driling plan
) * (Conductor thickness
1=5 max.)
Conductar drilling
for dirsct connaction
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Inzulation bamier

remaovable)
¢
d —  M@scew

Solderless terminal
for wirs siza

i 14-210AWG CLVAL
Mounting hale lﬂ: | o | gk
1 2 e C [
! | o .
sl S INCIRE SR W WE
¢ ; i H:1j~ Wire connaction ¢ | | ‘9_
E ' ‘.1 | | | -
L L 1 1 1 T
m Trip = = ‘ “ | ‘ —é}— 4
Puton i85 \
LSE) P ’ AR A
& B j = MAX0.7 taps
: Neutral | } ar smm-fia. hola
pole =
- > e = - ) 19 may. 2pole 3-pole 4-pole
S ' 4 = o
50 -
Facle 3ol ol < . (Conductor thickness Drling plan
1=5 max.)
Conductar drilling
for direct connaction
3-pole 4pole
M5x0.8 125
) Terminel block c % %0 Breaker (plug-in teminal block)
Mourting plate mounting screw N |
Plugein terminel block \ / = |,2°4 L ¢ ) t
[ ] Jj 1 OHUHOM T °
—] i} 4904 Bdee 8
i + 4 t ++ RARamy
T I el RETREL P
-+ ) *:—‘ 16.5 | mar. + +14 ‘ + t_’__
] = | ﬂ 3l ™ ¥
____,.-E | [ — ‘ \ I
| : ﬁ il
2 0 @ 'lll
T & 85 < |
m |@ M8 screw el o . - .
- -"| e - - - = .‘l-|I
Details of terminal Conducior dilling l'.
2P0 gor direct connection 2-pole J-pole 4pole N
Bmm-dia. hols
Drllng plan or M5x0.8tape

Note: (*1) It can respond fo the attachment size of 110 and 111 both sides.
Remark: 2-pole model of NF125-HW are 3-pole model with the central pole removed.
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2.1.2.2: CHON CONTACTOR: S-N25.(50A)

Ché d6 AC4 dung cho viéc dong ngit dong co khong dong bd 3 pha rotor 16ng soc &
ché d6 hoat /dong thuong xuyén : M va R (chiu dong tir 43.9A chd 1én ).

Ché do AC3: dung dé dong ngit dong co khong dong bo 3 pha rotor long sOc trong
sudt qua trinh van hanh thong thuong : Do S hoat dong trong thdi han rat ngén nén ta chon

Contactor chiu dong tu — -A

Type SIS0- S/SD- SISD- SisD- SIsD-
Contactor SN0 N11ON12 SN18  5-N20 N21 S-N25 N35 K50 KBS
Rated insulation voltage v 690 690 690 £90 690 590 690 2] 690
Rated continuous current Ith A 20 20 25 32 32 a0 60 80 100
Rated operational cument
3-ph, Category AC-3 220-240V A il 13 18 2 2 30 40 35 65
380-440V A 9 12 16 2 2 30 40 50 62
S00V A 7 9 13 17 17 24 32 13 45
690V A 5 7 9 9 9 12 17 26 35
Rated capacity for jogging of AC motors
3-ph, category AC4 220-240V kW 0.75 11 15 gl 22 3 37 55 75
Electrical life is ca. 360-440V kW 11 15 22 a7 37 5.5 55 135 "
2002000 operations S00V kW 11 15 22 37 37 55 55 135 1"
690V kW 1.1 15 22 a7 37 5.5 55 [ 1
Max. current for AC-4 duty at 440V A 6 9 9 13 13 17 24 32 47
Rated ca for S-ph capacitors*
13&’835"??8 nour max 20240V | kvar 22 3 4 55 55 8.5 12 20 20
(ambient lzfnperature 40°C) 380440V kvar 33 4 [ 10 10 14 20 40 40
S50V kvar 4 5 6 10 10 14 20 a0 a5
&90V kvar 33 45 55 10 10 14 20 30 40
Rated insulation voltage v 690 690 690 630 £90 690 690 690 590
Making & breaking
3-ph, cosB =035 Making current | A 110M10 130120 180/180 220/220 220v220 3004300 400400 550/460 630/620
240V1440V Breaking cument | A 10072 1201100 130/130 220/220 220/220 300240 400/320 550/460 6500620
Switching frequency Category AC-1 [mewionshor| 1800 1800 1800 1800 1800 1800 1800 1200 1,200
CaequyACIAACH |ewionshor| 1800 1800 1,800 1,800 1,800 1,800 1,800 1200 1,200
Category AC4 | operaforsbowr | 660 660 600 600 600 600 600 600 600
Operating fime (at rated coil voltage)
AC operated Closing ms 15 15 15 15 15 15 15 25 25
Opening ms 10 10 10 10 10 10 10 53 53
Dc Qpera‘ted C|05inq ms —_ 45 — — 33 —_ 50 o7 57
Opening ms = 10 — — 12 — 13 13 15
Coil consumption (at rated coil voltage)
AC operated lnnush VA &0 &0 &0 a0 a0 110 110 132 132
Sealed VA 10 10 10 15 15 13 13 17 17
Watts W 35 35 35 L e 53 53 28 28
DC operated Inrush VA — T — — 16 — 18 24 24
Sealed WA — 7 — — 16 — 18 24 24
Coil voltage tolerance 0.85 to 1.1 times rated coil voltage
Mechanical endurance (make/break operations) million 10 10 10 10 10 10 10 5 5
Permissible ambient temperature C —25to +55
Vibration (10-55 Hertz) G 2
Shock (10 ms half sine wave) G 5
Conductor size mne 1-2.5 1-2.5 16 1-6 1-6 2-16 2-16 2-25 2-25
Main terminal {contactor)
Main terminal (overload relay) mmé 125 125 16 16 1-6 2-16 2-16 225 2-25
Control terminal mm? 125 125 1-2.5 1-25 125 125 125 125 125
Busbar width mm — — — — — — — — —

Notes: 1. 6604 at ambient temperature 40-35°C.
2. 8004 af ambient temperature 40-55°C.
3. Conductor size in paventheses indicate compression terminal style not for bare clamping.
4. The peak value of inrush current should be less than 2000% of the effective value for rated current of capacitors.
The selection is invalid for the circuit of parallel capaciters which are controlled individually.
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1-4-2 Performance of Series S-N/K Contactors

220~ 24[]‘.!’,&(3 Fig.1-4-1

\\ ;

Electrical Life

The electrical life of the main contacts of a contactor is deter-
mined mainly by the circuit-opening duty it will perform.

The relationship between electrical life and rated curent of
Mitsubishi contactors under nomal and jogging duties of
squirrel-cage motors is shown in Fig. 1.4.1and 14.2

In the case of a mixture of normal and jogging duties, the

o \.
expected contactor life can be determined as follows: 05 ! RSN i i\ |
N = NIl +ﬁ (NPNE1).eeee QAT 03 N“.L\\. \ l, \ p
| \
02 L TR
where N - Life in the case of (0% jogging duty 015

Nr - Life in the case of normal duty

Electrical life (million of operations, average)

Ni - Life in the case of 100% jogging duty 01 i ! NN T !
(L : Percentage of jogging duty 0l7 ARt R \. [ -.."f,l
005 PRININCNA \ M
' AT sk |
ALY N
003 AL ALY i1 h SRy
SN2 5 K125 s-méﬁ

N

|
“‘3 SKES 54{95 Skan| 4 )
||sxagg 1 po-S-Keo0

0.02

| |||
SN e
001 HaNE X505 K K10 | [ske00
2 3 5 7101520 30 5070 100150 200 300 500800
Rated operating current (&)
Electrical life versus rated operating current (Ie)
(Ie = Rated operational current.) 5 380~440VAC . Fig.142
TR
3,L\ 1\ "\\
Normal duty, 61 on, I off, on-load factor 40%, — 45 i “ \ \
— 1200 operations / hour (AC3) 2 0T \,._ R ';\ Y
Jogging duty, 61 on, 61 off, on-load factor 7%, g 1 : Al i
—-— 600 operations / hour (AC4)-5-N10~5-K300 LI WY | \
300 operations / hour (AC4)-5-K400~5-KE00 g T }\ A
150 operations / hour (AC4)-5-KB800 2 0sT Y T ST TTTT T T
& ooaf | e L\L N
2 p2y \_—.‘—\d\ IR AR Yt v AR Ria
2 o e NN
E \. h 1 J ' N
o 01y x\_,_ SRR AT \-\_—-
3 00 IR I & R e q i AL
Fo L IR TS
| L PNyl \g_ |
B | .,
0.0z L 5_N1|] Al fss_hlgér,n IAJ-KSS _l_I_KSD[J |
(sl (|5 KES/H &K1SD|)H skeoo o J+-sxe00
001 S-N11,N12 smzumsmss [S-KBD  5KI20 SKEOO|

2 3 5 710 1520 30 SIJ?IJ 100 150 200 300 500 2800
Rated operating current (A)
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19 Qutline Dimensions

191 Qutline Dimensions of Non-Reversing Contactors

2 mity. hotes for M4 screws
A B C AA AB AC BB BA CC CA DWilkgT
@ i ‘4 SNIONH 43 78 78 354570 30 19 10106 4 03 5
I[ i ! j T SN12 53 78 78 40 45 — 50 19 10 106 4 032 5
i
! D }E.E' le SNE B T9B1 N 6 — 6013 10109 4 035
I[ ®®QGWJ ] 4 C {;E?Ha'm“ SDN1 43 78 10 35 4570 50 19 10 138 4 082 5
- ~ mm|
! ] ' SD-N{2 53 78 110 40 45 — 50 19 10 138 4 064 5
AB|| A . Note: Front clip-on and side clip-on au. contact blocks should not
135 A Mbserew (|7 ! both be mounted.
A T CA
 —" d
{with side clip-on 3z, (with front cip-on aux,
contact block) contacs bock)

A B C AAAB AC B6 BA CC CA DWilkg T

q SNAH 63 B BI 54 45 00 60 14 65100 4 04 5
» SN 75 89 9 5 5 10270 13 65 119 4 0 5
|

il

|

L

—k SO-N21 63 81 M3 54 45 90 60 14 65141 4 072 5
_J.H SD-N35 81236 51270 1365131 4 085 5
I — |
Wl Notg: Front clp-on and side clp-on ux. conact locks should vt
ol both be mounted
w
C
= K £ T e C‘A »
{with ot clp-on aux
(with sice cig-on aux contac o)
contact block)
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2.2, DONG CO II: la djng co 3 pha rotor long séc; déi toc dp ding phwong phdp diu doi
cwee; doi toc ngau lwe va cong sudt thay déi. s6 cuc cuia dong co la 2p=8 cuc va 2p=16 cuc.
cdc théng sé ciia dong co vin hanh ¢ toc dp nhanh gom:

Pdm =10HP

Udm =380v (ap diy)

Hiéu suit ciia dpng co: gg=82%

H¢ 56 dinh mikc ciia dong co: CO’:O,86

2.2.1. TINH TOAN:

Diu tien chung ta xac dinh céc cap tdc do cua dong co:
+ Tbc d6 nhanh: 2P;= 8 => P;= 4 ; f = 50 (Hz)

Péu Y/ (M2 & M4 ):n, = @ = 750 (V/P)

+ Tdc dd cham: 2P,= 16 =>P; =8

PiuY (Ml )=>ng= ? =375 (V/P)

Gia tri dong dién cung cép vao dong co khi mang tai dinh muc tai tdc d6 nhanh:

Pnh _ 10.746

gy = ————— = -
it~ BudayCos - V3.380.0,86.0.82

Céng suit dinh mtrc khi van hanh & tdc d6 cham:

_EC?] = 0.35 => P¢,= Pnh.0,35 = 10.0,35 = 3,5 (HP)
n

D(‘)ng dién qua day nguon cung cap vao dong co lic van hanh ¢ toc d6 cham:

| Pch Cos.1.1
"= Fusaycod ' colibilh

=> Cosilin.-l-= Cosll 0.7= 0,86.0,82 .0,7 = 0,543

3,5.746
\/3.380.0,543

Idmnh =

2.2.2. THIET KE MACH PONG LUC
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2.2.2.1: CHON MCCB: NF32-SW (LOAI 16A)

NF32-SW  NF63-CW  [ymename NF32-SW | NFE3-CW | NFG3-SW | NFE-HW | MB30-SW | MBSO-CW | MBSO-SW
" oo 0B 1214
NF63-SW  NF63-HW ..., cutent I (AT .;135;1|55'Izﬁn12]5 s1507 1354:11“;:2{”22;2{;;243 22845 | Ly | 1422
M | ANES | LnpE | oEps | 045 | 4571
MB30-SW  MB5S0-CW ETF)
Numaer of poes v s et] s e a]ale]a]e] s 3 3
MBS0-SW Raled nsulalon votage Ul V) oo | a0 | a0 | e [ w0 [ s [ sw
=1 BV | - - - 251 - - -
£z 0V | 251 | 281 | 754 | 754 - - -
8| gooma| AC [#V] 281 | 281 | 75k | W8 | 251 | 281 | 7sA
HCE IR
g v [ 7se [ 7se | e | oowin [ o7ae | 7sa | e
g pc | zsov [2] - [as] - [ - sq - ) B -

Standard Aftached Parts oy
(Front connecion) Insuition barrer: (2P 1pc, 3P 27cs, 4P- 3pcs)

Mounting Scraw: M4x0.7S5 (2 and 3P 20cs, 4P 4pcs)

Note: These are supplled with NFE3-SW, NFE3-HW, and MBS0-3W models.

#1: TypEs of DC speciications can be produced Upan reguest,

Type NF63-SW
4h 4h
2h 2h DG use
AC usa
1h ! 1h Types
30min L:;ps?sw o iy S
i - 20mi 3 3 63
2o NFEZCW NF52SW NFsaHW Py
10min 10min
Bmi LY Bmin
drn:ﬂ kY :min AN
2min 2min
o, \ Max. oo, \
£ 1min \ \ . £ 1min N T
o g s \ -
E 20s £ s \ \\{f
% 108 2 s X N
a f
& = kY § = / \‘ \\
25 2 +
Nin j
18 \\ 1s Nin. \
0.5a . 05e
0.2s ' 02s
0.1z \ 01s
0.053 \ \‘ 0.05 \,‘
\ ] m.________
0.02s 5 0.02s
0.01s N 001s
1125 2 3 4 567 10 15 D 30 40 112 2 3 4 5 &7 10 15 20 30 40
#100% of Rated current %100% of Rated current
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Binternal Accessories HMTemperature Characteristics s
‘ {T E M E+ Breaker hand ! i
2-pole r r al, Leftsie Right-side 1
— LA mounting - moguntlng 27 m E
dellof<0 |0k :a*; $AL OMX F1 I s 3
“1 E o — 2
dpde o o B shToruvT §§1 i —
] =0 F—
dollok T do _, Leadwire P —
il 4 A draction m
Remark; (1) rafer to page 44. oo L
Ambient temperature (*C)
BExternal Accessories
Rafarance Retarance
ALCEssOMes Npename | ADCas301s Typa nama =
F|FOS8WTT) 55 Machanical .
e = miotoge | M| MHSSW3 ) 63
Operating handle
v |vosswr B4 || Smal | TC-S| TCSOSEWAW (1)
R - — E Lame | TC-L | TCL-OSSWEW 1)
LG | LCD55W E Skeleton | TTC | TTC-D58W3 () L]
.. |HLF-055W E| Rear [BTC|BTC-055WAW )
Hanale lock devica | (2] m |
HL [HLN-OSSW F | Pugh |pTc |PTCOSSWIW 1)
HL5 | HLS-055W 1)
IEC 35mm il y
mouniing adaptars DIz E
(optian)
Notes: (*1)Tha daslgnatlun GBP@I'IUS on the number of pCIlE@. Reter i the referance page.
{*2) HLF types ara usad for OFFJock, and HLN types for ONack.
Insulation bariar
{ramavakig) M08 screw ;
e Applicabla
t ( t (M8 for G0A and 634)  yira siza: 1 fmm-dia.o 22mm? mﬁ Idaig?hole
Mounfing hal -
el R B
¢ || : ke . i_z ¢
| I i |
G 7 T ¥ Mz mllEs
1 - ‘ ‘ I
il . ©18] 3| 8|z . e ‘ :
: : 0 RN ‘ ‘
“’k A | 3 | ®
Trip button Eo s P : —l
i Al e Sz e e
» x \ 5 (B.5mm-diametar for G0A and 634) . .
> [ Nautral pale N o b
% el TS "
[
L 50 J L 15 h L 100 h =] 125 max. J L 2.p0|a g.pnh ﬂ_pnh
ol N (Conductor tickness
2-pole 3pole 4pole t=h max) Diiling plan
]
Conductor drilling

for direct connaction
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Maunting panal
f=3.2max

\ Insulation tuba

N

L
L

t 7 T
|| &
a7 rin M scraw
£a 42
i -
T2
3 ol
2-polba
i
___!_
'L —f
=l

oy | Méx0.7 screw

g*: .
¥

# for mounting braaker

M4x0.7 taps

or Smm-dia.hole
|

¢

d-pole

J-pola

25
2 50
] = E
2-pole J-pole
Drilling plan
Broaker

225

1.0mm clearance on each side of
tha handle frame.

Front-panel cutout

-

M

111

Lﬂ

2

75

e

4-pole
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M5:0.8 Q-pole 4-p0|e
) tarminal block mounting screw 80 105
Mounting panel |
Y ."' 0 Braaker (plug-in tarminal block)
Plug-in terminal block \ { /
[ @ ¢ & ¢
| 1 !
3
| W l l 1
+lt [+ Sl [
5 o | = =—""t—""" Canter line of
S'SJ. 15.5¢-c, _i : C - braker bady 3 &
| g + L L fesma Bl 4 + 4
w0

MB scraw

10 55 6.5 i
o gl 57 4 07
o Conductor drilling
Details of terminal -pale for direct connection 2nole 3pole d-pol !
o o hoe Bmm-dia.hola or

Cutout and drilling plan or Max0.8 taps

2.2.2.2 CHON CONTACTOR: S-N10

Catologue cé trong cau trén.

2.3. PONG CO III: la déng co 3 pha rotor long séc cé cdc thong sé nhw sau:
Pdm = 5HP
Udm: Y/I:380V/220V
Hiéu sudt ciia djng co: : m=-82%
H¢ s6 cong sudt dinh mikc ciia dpng co: Co’=0,84

2.3.1. TINH TOAN:

Dong dién dinh mirc khi day tai la:

_ P.dm _ 5.746
Jauday.colil  /3.380.0.82.0.84

Idm

Gié tri dién 4p nay 1a dong di qua diy ngudn ( dong day ) chp vao diy quén stator cua
doéng co (dang dau theo so do tam giac)

D(‘)ng dién khoi dong truc tiép qua diy ngudn ( khi dong co dau tam giac va cap 3 pha c6 gia
tri dinh murc truc tiép vao day quén stator).
Taco:
Immtt = (5 - 7)-Idm

Nén chon:
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Lot = 6.1am - 6.8,03 = 48,18(A)

D(‘)ng dién khoi dong qua diy ngudn khi dung phuong phap d6i ddu day quan tir Y sang Il

I = Im mtt
mmyY 3

Tom lai v6i két qua nay dong mé may chi cao hon dong dinh murc 2 1an, tuy nhién moment
khoi dong giam thap 3 1an (_so véi lac khéi dong truc tiép ) va dién ap nguon cap vao so do Y

thap hon \/5 1an gi4 tri dinh mire.

2.3.2. THIET KE MACH DONG LUC

L1 L2 L3
\\I \\1 \\1
MCCB
M R M M R
1 2 3
4 5 6
S ___ S —I_ S _

TRANG THAI 1: KHOI PONG Y

TRANG THAI 2: VAN HANH TAM

GIAC
:' """""""""""""" [
b1 N LS. L1-1 P16 |
PoL2-2 4-56 | L2-2 i M R i 24 |
L3-3 ¢ e i L3-3 3-5 i
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3.3.2.1: CHON MCCB: NF32-SW (LOAI 10A)

Ta chon :In= 10A > Idm = §,03A
3.In = 3.10 = 20A > 16,0A (thoéa yéu ciu)
Catologue nhu dong co 2

3.3.2.2 CHON COTACTOR: S-N10

3.4. CHON MCCB TONG:

Ta c6 cong thic @ |S = +

P1 = 60HP = 44,76 (KW)
P2 =10 HP = 7,46 (KW)
P3=5HP =373 (KW)

=> P’ [ 1 30 (kW)

Cospl = 0,88 => @1 =28° => tgpl = 0,53 => Q1 =P.tgpl =23,72( KW)
Cosp2 = 0,86 => 92 =31° =>tgp2=0,6 =>Q2=P.tgp2 =4,48 (KW)
Cosp3 = 0,84 => 1 =33° =>tgp3 =0,65=>Q3 =P.tgp3 =2,42 (KW)
= Q’ -2 (kW)

=> S = 64 (KW)

Ma : S [l uday.1day = /3 .380.1day

63 1000
=>|day
N

Chon MCCB TONG loai : NF125-CW

SV: NGUYEN CONG BANG - HONG CHAN HUY Trang 35
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1. Binh nghia

M4y dién khong dong b0 14 loai mdy dién xoay chi€u, 1am viéc theo
nguyén 1y cdm Ung dién tU, c6 tOc dO quay cUa roto n (toc d0 cUa may)
khac v@i toc dO quay cUa tU truOng n.,.

2. Phan
Ioa L Theo sO day quan lam viéc phan ra: M4y dién khong dong b0 mOt
pha, hai pha, ba pha.

+ Theo cau tao phan ra: Mdy dién khong dong b0 réto 16ng séc va

roto day quan.

+ Theo cong suat phan ra: May dién khong dong b0 c6 cong suat nho

va cong suat 16n.
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3.ung dung

+ POng cO dién khong dong b so v6i cac loai dOng co khac c6 cau
tao va van hanh khong phUc tap, gia thanh ré, 1am viéc tin cay nén dugc
st dung nhi€u trong sdn xuat va sinh hoat.

+ Mdy phét dién khéng dong b0 c6 dac tinh 1am viéc khong tOt va

tiéu tOn cong suat phdn khang cla ludi dién nén it dugc dung.
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§7-2. Cau tao may dién khong dong bo 3
pha
H] Stato (phCn

Toh
z I.Jﬂ«zo (phCn

®eng)
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§7-2. Cau tao may dién khong dong bo 3
pha
H] Stato (phCn

Toh
z I.Jﬂ«zo (phCn

®eng)
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1. Stato (phCn

tUﬂah))gﬁm 2 b6 phén chinh 1 16i thép va diy quan.

a) Loi thep: Loi thép stato hinh

tru va dugc ghép boi cac 1a thép ,i— 2/;/ N\
ky thudt dién (d€ gidm t6n hao do '} V/} A &7
dong dién xoay) c6 dap ranh bén . ;Z

P R = % s o},"'
trong, ghép lai vOi nhau tao thanh .9 ;

, o ey Wy
cac ranh theo huOng doOc truc (de 4
dat day quan) va 16i thép dudgc ép

Hinh 7.2

vao trong vO may nhu hinh 7-2.
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b) Ddy quan stato: Day qudn stato 1am bang day dOng boc cach dién (day
dién tU) dugc dat trong cac ranh cUa 15i thép. Dong dién xoay chiéu day
quan stato s€ tao tU triOng quay.

Ngoai ra ¢ cac bd phan khac nhu vé mdy, nap may. VO mdy lam bang
nhém hodc bang gang, ding d€ gilt chat 16i thép va cO dinh mdy trén bé.
Hai ddu vO c6 nap mdy, 6 dG truc. VO mdy va nap mday con dung d€ bdo

vém
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2. R«to (phCn

®éﬂ(gl) phan quay gbm 16i thép, didy quan va truc
@Y 1.6i thép: L6i thép gOm céc 14 thép k¥ thudt dién dugc rap rinh mat
ngoai ghép lai, tao thanh cac ranh theo hudng doc truc, & gilta c6 10 dé

1ap truc hinh 7-3a.

b) Ddy quan: Buoc dat trong ranh cUa 15i thép réto duge phan lam hai
loai chinh: roto ki€u 16ng séc va roto ki€u day quan.

- Loai réto 106ng séc cong suat trén 100kW, trong cac ranh cUa 15i thép
roto dat cac thanh dong, hai dau n6i ngan mach bang 2 vong dong, tao
thanh 16ng séc hinh 7-3b.
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Vi cac dOng co cong suat nho, 10ng séc dudc ché tao bang cach diic
nhom vao céc ranh 16i thép réto, tao thanh thanh nhém, hai dau diic vong
ngan mach va canh quat 1am mat. BOng co dién cé roto 10ng séc goi 1a

dOng co khong dong bd 16ng séc dudc ky hiéu hinh 7-3d.

- Loai roto ddy quan, trong ranh 16i thép réto, dat ddy quan ba pha giOng
nhu day quan stato. Day qudn roto thuong nOi sao, ba dau ra n6i vdi ba
vanh trugt bang dong gan cO dinh trén dau truc, cach dién vdi nhau va
cach dién vGi truc. Thong qua 3 choi than ty sat vao 3 vanh truot, day
quan roto dugc n6i véi 3 bién trd bén ngoai, d&€ mé mdy hay diéu chinh
tOc dO hinh 7-5. Loai dOng cO nay goi 1a dOng co khéng dong bO roto day
quan. Ky hiéu hinh 7-6.
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POng co 16ng séc 1a loai rat phd bién, dOng co réto day quan cé Uu
diém v€é m3 mdy va diéu chinh toc dO xong gia thanh dat va van hanh
kém tin cdy hon dOng co 10ng séc, nén chi dugc dung khi dong co 10ng

s6c khong dap Ung dugc cac yéu cau vé truyén dOng.

Bidn tnf
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§7-3 TU truong trong may di€én khong dong
bo 3 pha
m 1. TU truong quay cua dong dién trong day
quan ba pha

B 2. Tu truong quay cua dong dién trong day
quan hai pha

m 3. Tu truong dap mach
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§7-3 TU truong trong may di€én khong dong
bo 3 pha
m 1. TU truong quay cua dong dién trong day
quan ba pha

B 2. Tu truong quay cua dong dién trong day
quan hai pha

m 3. Tu truong dap mach




Chuong 7 M,y ®iOn Kh«ng ®ang bé

1. Tu truong quay cua dong dién trong
day quan ba pha

B g, Sw hinh thanh tor rirOng quay

B p Pac diém tir trudng quay
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a, SU hinh thanh tur truong quay

Xét su hinh thanh tU trudng trong mdy dién khong dong bO ba pha khi
cho hé thong dong ba pha doi xUng:

i, =1 sinWt
i, =1_sin(Wt-120°)
i. =1 sin(Wt+120°)

vao day quan 3 pha stato.

Ta xét trudng hop don gidn nhat 1a may di€én khong dong bl c6 6 ranh
dat 3 day quan 3 pha A, B, C, truc day quan cich nhau mét goc khong
gian 120°, mOi day quan chi c6 1 phén tU (1 vong).

Vi qui uéc dong dién pha ndo duong di tU dau dén cubi pha (di tir A,

B,Cdén X, Y, Z)
] (Bdu et [e]
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D€ thay rd su hinh thanh tU truOng, ta xét tU trudng & cac thoi di€m khac

nhau: . o s o N . :
+ ThOi diém pha wt = 90°% O thOi dieém nay dong pha A la cuc dai

duong, dong pha B va pha C am va c6 tri s6 bang I_/2
i, =1 sin90° = | _
i, =1 sin(90°-120°) = - I /2
i =1 sin(90°+120°) = - I /2)

Dung qui tac van nit chai ta vé dugc hinh dnh dudng slc tU truOng
tOng trong may va cac véc to bi€u dién tUr truOng do dong dién chay trong
mOi ddy quan pha tao nén. Ta thay tU truOng tOng 1a tUr truGng c6 mot
cUc S va mOt cuc N, goi 1a tu truong ¢6 moOt doi cuc (p =1). Truc cUa tu

trudng tong co chi€u trung vdi chi€u cla tU trudng cla pha c6 dong cuc
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N g 1-
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+ Thoi di€m pha wt= 90° +120° La thoi di€m cham sau thoi di€m dau
120° Ung v&i 1/3 chu ky, & thoi di€m nay dong pha B 1a cuc dai duong,
dong pha A va pha C am va c6 tri sO bang Im/2. Bang cach xét tuong tu, ta
thay tU truOng tOng & thoi di€m nay da quay di moOt géc 120° so vOi thoi
diém dau, co chiéu tring v6i chiéu cla tU trudng cUa pha c6 dong cuc
daiThet BiEm pha wt = 90° +240°: La thGi di€m cham sau thdi di€m dau
240° Ung v6i 2/3 chu ky, 6 thoi diém nay dong pha C 1a cuc dai duong,
dong pha A va pha B am va c6 tri sO bang Im/2. Bang cach xét tuong tu, ta
thay tU truOng tOng & thoi di€m nay da quay di moOt géc 240° so vOi thoi

diém dau, c6 chiéu trung v4i chi€u cla tU trudng cla pha c6 dong cuc
a3 shaRbin tich O trén ta thay tUr truOng tOng cla hé thOng dong ba pha

doi xUng trong day quan stato 1a tU trudng quay.
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b, Pac diém tir trudng quay

+ Tinh chat 1: Téc dO tUr trudng

WeYzét tlr trudng 1 d6i cuc tU (p = 1) nhu & muc trén: Ta thay khi dong
dién bién thién dudc 1 chu ky, tU truOng quay dugc 1 vong (tU cuc S-N-
S) nhu vay trong mOt gidy dong dién bié€n thién dugc f chu ky thi tU
truong s€ quay dugc f vong, do dé trong moOt phit tU truOng s€ quay
duoc 60f vong /phit. Vay khi tUr trudng c6 mOt ddi cuc tlr, toc dd cla tir
truong quay la n, = 60f vong /phtit.

Khi tU trudng c6 2 doi cuc tU hinh 7- 8, dong dién bién thién dugc moOt

chu ky, tU truong bifé'n thién dugc 1/2 vong (tU cuc S-N-S), do do tdc do
60

tU truOng quay n, 5

vong /phut.
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TOng quat, khi tr truOng quay co6 p déi cuc tur, tOc do tU trudng quay
con goi 1a tOc dd dong bO);
(con g¢ > dong _.)60f
m = p_ vong /phut (7.1)

+ Tinh chat 2: Chi€u quay cua tu

tiNk@hgen hinh 7-5 ta thay, khi th( tu dong dién cac pha cuc dai 1an 1uot
di t&r pha A, pha B r0i dén pha C mOt cach chu ky thi chiéu tU truOng
quay s€ quay tU vi tri tring v6i truc day quan pha A, pha B roi dén pha C
mOt cach tuong Ung.

Nhu vay, néu thay d6i th( tu 2 pha cho nhau, vi du dong dién i, cho vao
day quan CZ, dong dién i, cho vao day quan BY nhu hinh 7 - 6, tU truOng
sé quay theo chiéu tUr truc ddy quan pha A dén truc day quan pha C roi

Pl] dén pha B, nghia 1a tir trudng quay theo chiéu n. [U]
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A
B
C

A A

/%'T J a4
/‘ 9 B / \
C

Hinh 7-6

+ Tinh chat 2: Chi€u quay cUa tu

t C :r\ 2 \ \ \ V4 A N 2 \
réll’glngo cUa tU trurOng quay. NguOi ta chung minh dugQc bien dO cUa tu
. 3
truong quay (pm = E (0] f max (7.2)
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2. Tu truong quay cua dong dién trong
day quan hai pha
Khi c6 day quan hai pha dat 1éch nhau trong khong gian géc 90°, dong
dién trong hai day quan 1éch pha nhau géc 90°, ciing phan tich nhu trén, tU
truong cUa day quan hai pha 1a tU truOng quay c6 cac tinh chat nhu da xét
& trén va c6 bién do:
P ax = Pt max (7.3)
3. Tu truvong dap mach
Néu xét tU trudng clla mOi dong dién trong mOi day quan nhu hinh 7- 5,
ta thay dé 1a tU trudng c6 phuong khong thay doi con chiéu va tri sO thay

doi theo chiéu va tri sO cUa dong dién sinh ra 1a tU truOng dap mach.
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§7-4 Nguyén ly lam vi€éc cUa may dién
khong déng b

® 1. Nguyén ly lam viéc cUa dOng coO dién
khong dong b

® 2, Nguyén ly lam viéc clla may phat dién
khong dong bo




Chuong 7 My ®iOn Kh«ng ®ang bé

§7-4 Nguyén ly lam viéc clUa may dién
khong dong b

® 1. Nguyén ly lam viéc cla dOng coO dién
khong déng b

B 2, Nguyén ly lam viéc clla may phat dién
khong dong bo
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A Ve < e N 2 VN
1. Nguyen ly lam viéc cua dOng cO
dién khong dOng bo
Khi ta cho hé thOng dong di€én ba pha doi xUng tan sO f vao ba ddy quan
stato, s€ tao ra tU truOng quay p déi cuc, quay véi tOc do 1a

60f
n, = p vong/phiit. TU truOng quay cat cac thanh dan cUa day quén

1
roto, cdm Ung cac sUc dién dOng. Vi ddy quan roto n6i ngan mach, nén
stc dién dbng cdm Ung sé€ sinh ra dong dién trong cac thanh dan réto.
Luc tdc dung tuong ho gilta tU trudng quay cla may vdi thanh dan mang
dong dién r6to, kéo roto quay ciing chi€u quay tU trudng véi tOc do n.

D& minh hoa, trén hinh 7- 7a vé& tU truOng quay tOc dQ n,, chi€u sUc

dién dOng va dong dién cdm Ung trong thanh dan réto, chiéu céac luc

Bl ien cir . (Bau chuony [T




Chuong 7 My ®iOn Kh«ng ®ang bé
—

Hinh 7.7a

Khi x4c dinh chiéu s(c dién dOng cam Ung theo quy tac ban tay phai, ta
can cU vao chiéu chuyén dOng tuong doi cUa thanh dan doi véi tur
trudng. N€u coi tU truong dUng yén, thi chiéu chuyén dOng tuong doi
cUa thanh dan ngugc vdi chi€u cla tU ruOng quay n,, tU d6 p dung quy

] tac ban tay phai, xac dinh dugc w dién dOng va chi€u dong di%

'r‘A-l-r\ mhki P KK ™77 7 A
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Bi€t chi€u dong dién roto, 4p dung quy tac ban tay trai xac dinh duoc
chiu luc dién tUr F ,. K&t qua 1a chiéu rdto n quay cung chiu v&i chiéu
quay n,. Nhung t6c d6 n cUa may nho hon tdc dQ tU trudng quay n, vi
néu n = n, thi khéng c6 sy chuyén dOng tuong doi, do do6 trong day quan

roto, khong cg suc dién dong va dong dién cam Ung, luc dién tu bang
D06 chénh 1éch gilta tOc dO tlr truong quay va tOc dO may goi la toc do
khong.

truot MDp,=n, -n

Il2 ng —nN
Hé s6 trugt cla toc dd la: g = n, =

nj
- Khi r6to dUng yén (n = 0), hé sO trugt s =
15 Khi roto quay dinh muc s, = 0,02+ 0,06
ﬂ(1 - s)

B n=n/(l-s)= p- (7.5)
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2. Nguyén ly lam viéc cUa may phat dién
khong dong bo

Néu ndi day quan stato v&i ludi di€n, dOng thoi dung dOng cO sO cap
kéo roto quay cung chiéu v&i n, va v0i tdc dO n 16n hon tOc dO tU trudng
quay n-,. Luic nay chiéu cUa tU truOng quay quét qua cac thanh dan roto s&
nguoc lai, dong dién rdto i, ngugc 1ai so véi ché dd dOng co do vay
chiéu cla luc dién tU tdc dung lén roto sé nguodc so vGi chi€u quay cla
roto, gy ra momen him can bang v&i mémen quay dOng cO so cap (hinh

7-7b), 1am may quay On dinh. May dién lam viéc & ch€ d0 may phat cap

dién cho 1udi.
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2. Nguyen ly lam vi€éc cUa may phat dién
khong dong bo _

Fa

Hinh 7.7b

nl—n

Hé s6 truot lic nay 1a: s = <0

ny

NhO tU trudng quay, cO ndng dOng cO sO cap dua vao roto dudc bién

thanh dién nang J stato.
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2. Nguyén ly lam viéc cUa may phat dién
khong dong bo

DE tao ra tU trudng quay, ludi dién phai cung cap cho may phat khéng
dong bd cong suat phan khang Q, vi thé 1am cho hé sO cong suat cos ¢
cUa ludi dién thap di. Néu khi may phat 1am viéc riéng 1é& (khong c6 dién
vao ddy quan stato ltic ban dau), ngudi ta phdi ding tu dién ndi dau cuc
may dé€ kich tU cho may. D6 1a nhugc di€m cla may phat khong dong bo,
vi thé né it dugc dung 1dam may phét dién trong hé thOng cung cap dién

hién nay.
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§7- 5. Phuong trinh can bang dién va tu
trong Stato va Roto cUa dOng co khong dong
.bo ,
B 1. Phuong trinh can bang dién & day quan stato

B 2. Phuong trinh can bang dién & mach roto.

B 3. Phuong trinh can bang tU cUa dong co khong
dong bo




Chuong 7 My ®iOn Kh«ng ®ang bé

§7- 5. Phuong trinh can bang dién va tu
trong Stato va Roto cUa dOng co khong dong
.bo ,
B 1. Phuong trinh can bang dién & day quan stato

B 2. Phuong trinh can bang dién & mach roto.

B 3. Phuong trinh can bang tU cUa dong co khong
dong bo
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1. Phuong trinh can bang di€n & day
quan stato

Ta thay day quan stato cUa dOng cO dién tuong tu nhu diy quan s cap
MBA nén phuong trinh can bang dién ap:
Uy =-E; +1174 (7.6)

Z, =R, +jx, tOng tr@ day quan stato
R, dién trd day quan stato
X, = 2mfL, la dién khang tan mOt pha diy quan stato, ddc trung cho tU

thong tan stato
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L, - 1a dién cdm tan mOt pha dy quan stato

. . R n
f tan sO dong dién stato: f :pﬁ—ﬂl

E,: tri sO sUc dién dOng cAm Ung trong mOi pha dy quan stato

E, = 4,44tk W, @ (co them k, vi day quan rdi trén cac ranh nén slc
dién dOng giam so vGi didy quan MBA quan quanh try thép, G day k, <

1).
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2. Phuong trinh can bang dién & mach
roto.
Néu ta ghim 1ai khéng cho rdto quay thi dOng co dién hoan todn nhu mot

MBA 3 pha: Day quan stato tuong tU nhu ddy quan so cap MBA, day
quan roto tuong tu nhu day quan th(r cdp MBA.

TU trudng quay s€ cam Ung trong day quan roto sUc dién dOng hinh sin
cing tan s6 vGi sUc dién dOng day quan stato, tri sO: E, = 4,44fk, W, @, .
Nhung thuc té & dOng c0, roto quay véi toc dO n, tU trudng quay chi quay

d6i v@i roto tOc dd: n, = n, - n = s.n, nén sUc dién ddng cam Ung trong
pnjp

day quan réto khi quay c6 tan s6 f,69
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pn; psy
f2 — 60 — 60 =s.f (7.7)

Tri sO sUc dién dOng cdm Ung trong roto khi quay la:
E, =4,44f k a2 Wo @y, = 4,44 stk a2 Vo @, = S-E, (7.8)

Nhu vay: E,=s.E, (7.9)

Tuong tu dién khang tan ddy quan roto lic quay la:
X= 2L, = 2T f L, =s.x, (7.10)

Nhan xét: Khi quay dién khang tdn 16n gap s 1an so v6i khi dUng yén.
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Ty sO sUc dién dOng pha stato va roto:

Eq _ Wi qul
ke_ Ey WyKyq (7.11)

(7.11) goila hé s6 qui doi sUc dién dOng
Vi day quan roto khép kin (U, = 0), nén phuong trinh can bang dién lic
roto quay sé la:

0=-E) —I,(Ry +jxp5) =—s.Ep =1 (R + js.xp) (7.12)

Dong di€én day quan réto khi quay la:

_S.Ez _ _Ez

Rj +Jx3s R +jxpq ﬁ.Fsz )

(Bau ey
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I, = E2
Tri sO: 2 (7.14)
\/H&HZ +x§
s 0O
R, sX,
Y Y
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< A ~ \ 2 N

3. Phuong trinh can bang tu cua dong
cO khong dong bO

Khi lam viéc tU truOng quay trong may do dong thdi dong dién cla cd 2
day qudn sinh ra. Tuong tu' nhu MBA tU thong hau nhu khong d6i & ché do
khong tai, nén phuong trinh can bang tU cUa ddng co khong dong bo 6 thé
i@t I = I I
vietem, W, Kk aq 0 m W, Kk ol m,W, k @ 2 (15

m,, m, 1a hé sO pha cUa day quan stato va roto
P - 50D yq ‘

Chia cd 2 vé€ chom W, k,  ta dugc: il _1 — io (7.16)
k;
(m,, m, 1a hé s6 pha cUa ddy quan stato va réto)
, mywqk S | < s 2. A A
Voi k; = 171 ddl I =% 13 dong qui d6i vé stato theo hé s qui
] myw kK gq2 k
doi dong dién k..
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§7- 6 SO dO thay thé dong co khong dong

Ciing nhu MBA dé€ tién nghién (gu su' lam viéc cUa dOng co khong

dong bo ta dung so do thay thé phit hop véi cac phuong trinh da 1ap.

V&i nhan xét: dOng co khong dong bo khi ding yén thi hoan toan nhu
MBA 3 pha. Vi vay nén bang cach nao dé ta chuyén dugc dOng cd khi né
dang quay vGi hé sO trugt s vé tinh trang dUng yén, nhung van ddm bdo
qud trinh ndng lUong trong dOng co khong thay d6i thi ta ¢ th€ dung ngay
két qud & so do thay thé MBA cho dOng cO.

Vi 3 pha cla dOng co doOi xUng nén ta chi can thanh 1ap so do thay thé

cho 1 pha. Tu (7.12) ta cé:
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§7- 6 SO dO thay thé dong co khong dong
U, =0=-sE, - I,(R, +js.x!39va -E, =i2(%+jx2) (7.17)

Céc thoéng sO E,, x, 1a sUc dién ddng, dién khang tan roto lic khong
quay Ung vdi tan sO dong dién réto f.

Nhan (7.17) vGi k, nhan va chia v&i k; ta co:

-k Ez—kz E&k k +]X2k k H
1

Pat Ej =k E; =E; 1a sUrc dién dOng pha roto quy doi vé

stato. -, o Ry |
~Ey =1 > +jx)) (7.18)
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§7- 6 SO dO thay thé dong co khong dong

I
k;

R, = R,.k .k =R, k 13 dién tr@ diy quan rdto quy dGi v€ stato.

7/

V6i I =—= ladong dién r()!ggly doi vé stato.
x, = x,.k .k =x, k la dién khéng ddy quan roto quy dGi vé stato

k = k_k 1ahé s6 quy doi cla tOng tré.
Ma -E; va -E% 1adién 4p roi trén tOng trd tU hoa.

—E; =-Ej = IRy, +j xen) (7.19)

Vay ta c6 hé phuong trinh cla dOng co khong dong bo

Uy =Io(Rep +ixm) +11(Ry +ixy) (7.20)
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§7- 6 SO do thay thé dong co khong dong
R,=R,.k.k =R k la diénlgg day qudn roto quy doi ve stato.
x, = x,.k .k =x, k la dién khéng ddy quan roto quy dGi vé stato

k = k.k lahé sO quy doi cla tOng trd.
Ma -E; va - E2 1a dién 4p roi trén tOng trd tU hoa.

~Ey =-E) =Io(Re, + jxn) (7.19)
Vay ta c6 hé phuong trinh cla dOng co khong dong bo
Uy = Lo(Rey +jxem) + 11 (Ry +xq) (7.20)
0=i0(Rth+jxth)—i'ZHR—’2+jx'ZH (7.21)
[s O
I; =1y +1) (7.22)



Chuong 7 M,y ®iOn Kh«ng ®ang bé
§7- 6 SO dO thay thé dOng co khong dOng
So do phu hop véi hé phuong trinh tb@(_)i 1a so do thay thé cUa dOng cd KPB.

X R X

Hinh 7-8

Vay ta c6 hé phuong trinh cla dOng co khong dong bo

Uy =Io(Rep +ixm) +11(Ry +ixy) (7.20)
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§7- 6 SO dO thay thé dong co khong dong
1-s b@

. . R'Z 1 [}
Bien doi N R> +R; o (7.22)
& v ~a ol « A \ VR'Z
s dactrung cho cong suat dieén tuP , = m, I3 . (7.23)

R', ddc trung cho tOn hao dOng trong day quan roto:
P =m]?R, (7.24)

R' Sl ddac trung cho cong sudt co trén truc dOng co
S 1-s
P_ = mJI2 R, (7.25)

Nhu vay 0 trinh trang dOng co dUng yén, nang lugng tiéu tan trén dién

ird 1 . /e ~ « N \ . n N\ ~ ~
tr® tuestffg duong véi ning lugng dién tlr dugc bién thanh co ning trén

truc khi quay.
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§7- 6 SO dO thay thé dong co khong dong

N6i céch khac khi quay déng coldl@ dugc ni them dién ré tai
1-s fe s 27 A
R =R, —, sovai khi dung yen.

TU sO doO thay thé€ ta thdy mOi su thay d6i trén truc dOng co déu dan

dén su thay d6i dong roto va stato.
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§7- 7. Mo men quay va dac tinh co cua dong
co khong dong bo
DPac tinh co 1a quan hé gilra toc d0 quay roto va md men dién tU trén
truc dOng co n = f(M).

O ché d6 dong cO M, déng vai trd mé men quay:

_ Pa
Mdt - 0)1 (7.26)
<A & oA S ) R’
P la cong suat di€n tu duQc tinh P , = 3 1'% s (m = 3) (7.27)
n n o 2 \ \ — (D
01 tan s6 goc cla tU truOng quay®s = > (7.28)

W tan sO goc cla dong dién stato

p sO doi cuc tLr.
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§7- 7. M6 men quay va dac tinh co cua dOng
co khong dong bo
TU so do6 thay thé gan ding (bd qua nhanh tU hod) ta co:
I,= o
\/(R1 + R'Z)z +(X; + X, )? (729)
S

Thay I', vao (7.27) va (7.26) ta co:

M — BPUIZR'Z

; (7.30)
GSIR, +2)* +(X, +X, )]

Suy ra M = f(s) Ung v§i cac hé s6 trugt khac nhau ta v& dudc quan hé
n—n

M(s). Mu6n c6 dic tinh c0 thay 5= ta c6 quan hé n = f(M). Piém lam

viéc cla ddng co'la diém M = M.
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§7- 7. M6 men quay va dac tinh co clla dOng
co khong dong bo

TU nhien

Hinh 7-9
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§7- 7. M6 men quay va dac tinh co clla dOng
co khong dong bo

Pac di€m cla mé men quay clla ddng co

1) M6 men ty 1€ v@i binh phuong dién ap, nén né€u U thay dbi thi M thay
dGi rat nhiéu.
2) Mo men ¢6 tri sO cuc dai M___Ung vdi gid trj tdi han tUc 1a tai d6
dM _
ds
R',
R, +X;+X, X, +X),

0

[]

(7.31

Trong thuc té€ s, = 0,05 - 0,14
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§7- 7. M6 men quay va dac tinh co clla dOng
co khong dong bo
Thay s, vao (7.30) ta co:

M —_— 3pU12
max 2&) (Rl + Xl + sz ) (7.31)

Hinh 7-10
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§7- 7. M6 men quay va dac tinh co clla dOng

co khong dong bo
Nhan xét:
_ R,
1) St = X, +X, R, tdng - s, giam ~ n giam

2) M__ khéng phu thulc R, tUr d6 khi yéu cdu md men m& may 16n
ngUoi ta dua thém dién trd phu vao mach roto d€ cé:

M=M__ Ungv0is =1 (n=0).
Suy ra phuong trinh dac tinh cO lic m& may:

M = 3pU, R,
" WIR, +RY)” + (X, +X)]

7.33
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§7- 8. M@ may dong co khong dong bo 3 pha

m I. Cac yéu cau khi m& may

s II. M& may dOng co dién khong dong
bo 3 pha

= IT1. POng co di€n 10ng soc cé6 dac tinh
mG may tot
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§7- 8. M@ may dong co khong dong bo 3 pha

m I. Cac yéu cau khi m& may

s II. M& may dOng co dién khong dong
bo 3 pha

= IT1. POng co di€n 10ng soc cé6 dac tinh
mG may tot
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I. Cac yéu cau khi mé may
Trong thuc t€ khi mé mdy ta mong muOn:

+ Momen m3 may phdi dU 16n d€ duy tri thoi gian m3 mdy trong pham vi
cho phép (thdi gian m3 may ngan s€ nang cao nang suat, dac biét 1a d6i véi
cac hé truyén dong c6 yéu cau cao vé khéi dOng, ddo chi€u va ham dién
nhiéu). Nhung n€u mdémen m& mdy qué 16n s€ sinh ra luc dOng manh gay
nén cac hién tuong rung, giat khi khdi dOng c6 th€ pha hong két cau co khi.

+ Dong dién m& may khong dugc 16n quaé tri sO cho phép, dong dién 16n
sé gay hién tuong sut dién ap 1udi nguy hi€m cho cac thiét bi khac.Do6i voi
dOng co dién khong dong bd 3 pha. Khi m& mdy, ban dau dOng co chua

quay nén hé sO trugt s =1.
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I. Cac yéu cau khi mé may

Dong di€n pha khi m3 may:
TR R H(X, + XY

I =5+7), (7.34)

Ta thdy dong dién khi m& may 16n hon nhiéu so v&i dong dién dinh mUc.
Do vay, ta can phai cé cac bién phap m3 mady thich hgp d€ han ché dong
dién khi m& may nhung van gilt dugc mémen md3 may du 16n.

* Vi cac dOng cO c6 cong sudt nho, ta c6 thé md mdy truc ti€p bang
cach déng truc ti€p dOng co vao 1udi dién.
Nhuoc di€m cla phuong phap nay 1a dong dién md& may 16n c6 thé lam sut
dién 4p 1udi, n€u quén tinh cla may 16n, thoi gian m& mdy 1au thi cac thiét

bi bao vé sé tac dOng. Do d6 ta phai c6 bién phdp mS may.
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II. M@ may dOng co dién khong dong

bo 3 pha

1. M@ may dOng co dién khong dong b réto day quan®

* Gidi thiéu so do:
DPé han ché dong dién khi m& mdy (I_) ta dua
thém 2 cap dién trd phu (R,) vao mach roto. bé

momen khoi dOng la cuc dai thi d6 truot téi han s,

= 1: R, +R
1 Sy =—2 —mm =] (7.35)
X, X,

L1
) 1
R, | |
TII“II
R,

| —

1K
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II. MO may dOng co dién khong dong
bo 3 pha
1. M@ may dOng co dién khong dong b réto day quan
TU d6 xéc dinh cac R, can thiét.
Dong dién m@& may khi c6 dién trd phy 1:

U,

| =
J@R, +R, +R})? +(X, + X))

(7.36)

fmm

Két ludn: nh0 ¢6 R, ma mémen m@ mdy tdng va dong di€én m@ may gidm.

D6 1a vu di€m 16n cla dOng co roto day quan.
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II. MO may dOng co dién khong dong
bo 3 pha
1. M@ may dOng co dién khong dong b réto day quan

Pac tinh m& may nhu hinh 7-12:
n

Mo
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II. MO may dOng co dién khong dong
bo 3 pha
1. MG may dOng co dién khong dong bO réto day quan
* Nguyén Ii hoat déng:
Khi m& mdy cac ti€p diém cla cong tac to 1K, 2K déu m4. BoOng co
dudgc khdi dOng vai toan b0 dién trd phu R, = R, + R. BOng c0 m4& may
véi mémen m& may M__ = M, va bat dau ting tOc theo doan ab trén dudng

dac tinh th( nhat, tOc d6 bat dau ting va momen gidm dan.
Khi ting tOc dén b ma khong cat dién trd phu ra thi d0ng cO van tang tOc

theo duOng dac tinh th(r nhat va tién téi lam viéc 6n dinh & B vdi tbc do

thap hon toc d6 dinh mUc.
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II. M@ may dOng co dién khong dong bo 3
pha

DPé d0ng co 1am viéc & tOc dO dinh mUc, khi dén di€ém b thuc hién khéng

ché d€ 1K déng lai, ngan mach cap dién trd phu th( nhat R, dOng coO

0
chuyén di€m lam viéc tU b sang c trén dudng dac tinh th(r 2 tuong Ung véi
dién trd phy R,. Liic nay mémen dOng c0 ting tUr M, 1én M, nén tOc d0 dOng
cO ti€p tuc tang tOc theo doan cd trén duOng ddc tinh co th( 2 va mdomen dOng
cO gidm dan. Tai d, thuc hién viéc khOng ché dong ti€p diém 2K d€ loai
dién trd phu R, ra khoi mach. Lic nay toan b0 dién trd phu da dugc loai
khéi mach réto, diém lam viéc chuyén tU d sang e, dOng cO ting tOc theo

duong dac tinh cO tU nhién va ti€n dén 1am viéc On dinh & diém A trén duong

ﬁc tinh co tU nhién. Qua trinh khoi Mthﬁc.
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II. MO may dOng co dién khong dong
bo 3 pha

2. M@ may dong co dién khong dong bo réto 10ng soc

C6 nhi€u phuong phap dé€ mé may dOng co dién khong dOng bO roto 10ng
s0G: M@ mdy truc tiép.

+ M3 may bang gidm dién 4ap ta c6 3 phuong phap: MG may qua cudn
khang; bién 4p tU ngau va m& mdy bang dGi ndi Y -A.

a, MO mdy truc ti€p

Pay 1a phuong phap don gidn nhat, déng truc ti€p dOng cO vao dién ap

7/

1UOi.
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2 ’ N o N A ~
II. MO may dong cO dién khong dong
bO 3 pha
Nhugc diém cla phuong phap nay 1a dong dién mé may 16n c6 thé lam sut
dién ap ludi, n€u quan tinh cla may 16n, thdi gian m& may 14u thi cac thiét bi
bdo vé sé tac dOng. Vi vay phuong phap nay dugc dung khi céng sudt mang
dién 16n hon cong suat dOng co rat nhiéu .
b, MJ mdy bang giam dién dp dat vao dOng co

* M@ may dOng co bang dién khang phu X, mac n6i ti€p vao mach stato.

+ SO d6 nguyén li nhu hinh 7-13:
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II. M@ may dOng co dién khong dong
bo 3 pha

+ Nguyén li hoat dOng:

Khi khdi dong mé cau dao CD1, déng Lt /D2
cau dao CD2; dOng co dugc khéi dOng cc D D D § CK
qua dién khang X, dé han ché dong khéi :

dOnghi dOng co di quay dén t6c dd 6n dinh
thi déng c8u dao CD1 dé loai dién khangphy @
XK ra. BOng co chuyén dén lam viéc & toc Hinh 7-13

d0 dinh mUc va qud trinh m& méy két thic.
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II. M@ may dOng co dién khong dong
bo 3 pha

& & &

+ Nguyén li hoat dOng:

CD1 ¢ 4L o/ o/ J J

NhG c6 dién ap roi trén X, ma dién ap A

e 6o vt dong e aom g <D [ [ .
dat truc tiep vao dOng cO giam di k lan,
dong di€én gidm di k 1lan nhung nhugc

di€m 1a mémen gidm di k2 1an.

: Hinh 7-13
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II. MG may dong co dién khong dOng
bo 3 pha

* M& mdy bang bién dp tw ngau:

+ Sg d6 nhu hinh 7-14

+ Nguyén 1i hoat dOng:

Khi m& mdy, ta di€u chinh con trugt dé dién ap

dat vao dOng co 1a nho, sau d6 ting dan gi4 tri dién @
ap dén gia tri dinh mUc. Hinh 7-14

Ta thdy nhO m3 may qua bi€n &p tU ngau ma ta c6 cac thong sO sau:




Chuong 7 M,y ®iOn Kh«ng ®ang bé

II. MO may dOng co dién khong dong
bo 3 pha

* M& mdy bang bién dp tuw ngau:

GOi k 1a hé s6 mdy bién &p tU ngau; U, 1a dién &p 1udi dién; z_1a tOng ord
dong co lic mO may. Khidétaco: U, =U,/k;I, =U, /z =U, /kz
Suyra I, =1, /k=U,/k%_ (dongludi dié€n khi s& dung BA tu ngau)

Con khi m& may tryc ti€p thi [, = U, / z_suy ra dong 1uGi dién gidm k2 1an

(uu di€m hon cudn khang), trong khi dién dp gidm k 1an va mo6 men ciing

gidm k? 1an.
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II. M@ may dOng co dlen khong dong

bo 3 pha L X

* M6 mdy bang d6i néi Y -A: B | o Y
+ S0 d6 ndi day nhu hinh 7-15: il
+ Nguyén 1i hoat dOng: A ﬂ Y

Hinh 7-15
Phuong phap nay chi dung dugc v&i dong co khi 1lam viéc binh thuOng
day quan stato n0i tam giac: U, = U,
Khi m& may ddy quan stato dOng cd dudc nodi sao d€ dién &p mOi pha

gié}@

lan:
1] (B chuo [
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II. M@ may dOng co dién khong dong
bo 3 pha
* M& mdy bang d6inbi Y -A:
vde-uas V3 o

Sau khi m& may day quan dOng cd lai duodc chuy€n sang n0i tam gidc dé€
lam viéc binh thuOng.

Dong di€én day khi n0i sao va tam giac dugc xac dinh:

1, =V31 =U/z va I, =1 =U/V3z (7.38)

d
Qua day ta thdy viéc m3 may bang dGi noi Y-A dong dién day s€ gidm di

3 1an, dién ap gié@i lan, nhung mémen ciing gidm di 3 1an.
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II. MO may dOng co dién khong dong

bo 3 pha

* K&t luan chung:

Viéc 4p dung cac phuong phap mé mdy & trén thuc chat 1a 1am gidm dién
ap dat vao day quan stato dOng co muc dich 1a han ché dong dién khadi dOng
khi m& may.

Nhugc di€m: Mémen m& mdy s€ gidm di rat nhi€u vi vay cac phuong phap
md mdy thuong duoc ap dung cho truOng hop khong yéu cau mémen mé may
16np& khic phuc dugc nhugc di€m trén ngudi ta thudng ché tao loai dOng

co dién khong dong bO roto 16ng séc kép va roto 16ng séc ranh sau d€ nang

cao chat lugng dac tinh khi m& may.
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I11. POng cO dién long soc co dac tinh
2 ’ ~
moO may tot

POng co dién 10ng séc c6 uu di€m la cdu tao va s dung don gidn, cb
dac tinh lam viéc t6t, nhung ddc tinh m& may khong bang dbng co day
quan. D€ cai tién ddc tinh m3 may dOng cO 16ng séc, ngudi ta ché tao loai
dOng co 10ng séc ranh sdu hodc hai 16ng séc, chiing c6 dac tinh mG may
tutinB@ng @ dién 16ng séc rdnh sdu

Loai dOng c0 nay, ranh roto hep va sau (chiéu sdu bang 10 + 12 1an chiéu

rOng ranh), vé trén hinh 7-16 .
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II1. POng co dién 10ng soc cé dac tinh
mG may tot

g
A AR
1. POng co dién 16ng séc rdnh sdu VA
"-“I.'Il ! '/’;f B :'I"jll
. 3 A N ~ A NP WAL !
Loai dOng cO nay, ranh roto hep va sau Wt
A
N ~ 3 A RN A 111'--,"1 : ”J';';
(chieu sau bang 10 + 12 lan chi€u rOng Nl
ranh), vé trén hinh 7-16 . . .
% Hinh 7-16 Hinh 7-17

Khi c6 dong dién cdm Ung trong thanh dan réto, tU thong tan réto phan bo
nhu trén hinh 7-16 .TU thong tdn mac vong vdi doan dudi thanh dan nhiéu

hon doan trén. Khi m& mdy, roto chua quay, dong dién réto c6 tan sO bang
tan sO dong dién stato f.




Chuong 7 My ®10n Kh«ng ®ang beé
I11. POng cO dién long soc co dac tinh
2 ’ ~

moO may tot

1. POng co dién 16ng séc rdanh sdu

Dién khang tan roto sé 16n hon dién trd va c6 tdc dung quyét dinh dén

dong dién roto. Liuc m& may dién khang tan phia dudi 16n, dong dién tap
trung phia trén thanh dan gan miéng ranh. Do su phan b6 dong
dién tap trung nhi€u G phia miéng ranh®, ti€t dién dan dién cUa thanh coi
nhu bj nho di, dién trd réto R, tang 1én sé€ lam tdng mémen m4 mdy. Khi mG

mdy xong, tan sO dong di€n roto nho, tdc dung trén bi yéu di, dién tré réto

gidm xuOng nhu binh thuGng.




Chuong 7 M,y ®iOn Kh«ng ®ang bé
II1. POng co dién 10ng soc c6 dac tinh
mG may tot
2. Péng co dién 16ng séc kép

R6to clla dOng ¢ co hai 16ng séc (hinh 7-17), cac thanh dan cUa 16ng séc
ngodi (con goi 1a 10ng séc m& mdy) co ti€t di€n nhd va dién tré suat 16n.
LOng séc trong c6 ti€t dién 16n dién trd nho.

Nhu & trén, khi m& may dong dién tap trung & 10ng séc ngoai c6 dién trd
R, 16n, mémen m@ mdy 16n. Khi 1am viéc binh thuOng, dong dién lai phan
bd déu & ca hai 10ng séc, dién tré R, nhd xulng.

DPOng co dién ranh sau va 16ng séc kép c6 dac tinh m& may tot, nhung vi tU

thong tan 16n, nén cos ¢ thap hon dOng co 10ng séc thong thuong.
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#1. Cau tao
= 2. Nguyén ly lam viéc

= 3. MG may
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Chuong 7 M,y ®iOn Kh«ng ®ang bé
§7- 9. POng co dién khong dong bO mot pha

1. Cau tao

> |

+ Stato chi c6 mOt ddy quan noi

AY
7/
/, \\ _B>

vGi ludi dién xoay chiéu mOt pha. pERY \ /
+ Roto thuong 1a 10ng s6c (hinh 7-18).

A Hinh 7-18

+ Roto thudng 1a 16ng séc (hinh 7-18).




Chuong 7 M,y ®iOn Kh«ng ®ang bé
§7- 9. POng co dién khong dong bO mot pha
2. Nguyén ly lam viéc

Khi cho dong di€én xoay chi€éu chay vao day quan stato, dong dién moOt
pha khoéng tao ra tU trOng quay ma tao ra tU trudng c6 phuong khong doi
trong khong gian con chi€u va tri sO thay dGi theo su bién thién cUa dong

dién. TU truOng ndy goi la tu trudng dap mach.

Vi khong phai 1a tU truOng quay, nén khi cho dong dién mot pha vao day
quan stato, dOng co khong tu quay dudgc. D€ cho dOng cO dién lam viéc
duagc, trudc hét ta phai quay roto clla ddng co dién theo moOt chi€u nao do,

roto s€ tiép tuc quay theo chi€u dy va dOng co lam viéc.




Chuong 7 My ®10n Kh«ng ®ang beé
§7- 9. Pong co dieén khong dOng bO moOt pha
2. Nguyen ly lam viec
D€ gidi thich rd hién tuong xdy ra trong dOng cO dién mOt pha ta phan
tich tU truOng dap mach thanh hai tUr truGng quay, quay nguoc chiéu nhau
cung tOc dO quay r161 va bién d0 bang moOt nlra tUr truGng dap mach.
of

— . B
N =—— va Bpyaxi Bmaxm = r;ax 7.39

trong do tU triOng quay By c6 chiéu quay tring vdi chi€u quay roto, duoc

g0i 1a tUr truOng quay thudn, con tU trudng qBy  c6 chi€u quay ngugc
chi€u quay roto goi 1a tU trudng quay ngudc. Trén hiBh 7-18b,  1a tUr

truong daPmacB,con  va  quay vdi van tOc n, va bao gi0 ta cling c6:
B= BI + BII 7.40




Chuong 7 My ®iOn Kh«ng ®ang bé
§7- 9. POng co dién khong dong bO mot pha
2. Nguyén ly lam viéc
GOi n 1a tOc d0 rdto, hé sb trugt s, d6i vGi tU trudng quay thuan 1a:

_np=n_

sy = =s 7.41

n
Hé s6 trugt s, Ung vdi tU truGng quay ngUugc:

ny+n_n;+ny(1-sy)

SIT = =2-sy=2-s 7.42
n lll

Do do6 ta c6 bang sau vé quan hé gilra cac hé sO truot:
0 1 2

S=5

II




Chuong 7 M,y ®iOn Kh«ng ®ang bé
§7- 9. POng co dién khong dong bO mot pha
2. Nguyén ly lam viéc
Trén hinh 7-19 v& mdémen quay M, do tU truOng thuan sinh ra ¢ tri sO
duong va M, do tU truOng ngugc gy ra c6 tri sO &m. Momen quay cUa

dOng co la tOng dai sO momen M,va M, : M =M, - M,
..M

Hinh 7-19




Chuong 7 M,y ®iOn Kh«ng ®ang bé
§7- 9. POng co dién khong dong bO mot pha
2. Nguyén ly lam viéc
TU dudng ddc tinh momen, chiing ta thdy rang lic mG may: s =s, =s, =
1; M, = M, va mémen m& mdy M_. = 0, d0ng cO dién khong ty' m& may
le(ﬁ'ﬁ:mg néu ta tic dOng lam cho dOng cO quayN, hé sO truot s < 1, lic dé
dOng cO c6 moémen M, sé€ ti€p tuc quay. Vi thé ta phai c6 bién phip mb

mdy, nghia 1a phdi tao ra ddng c0 mOt pha mémen m4 mdy. Ta thuOng dung

cac phuong phap ddy quan phu, vong ngan mach & cuc tU.




Chuong 7 My ®iOn Kh«ng ®ang bé
§7- 9. POng co dién khong dong bO mot pha
3. MO may
Néu khong c6 cdu tao gi thém thi dOng co mOt pha khong thé tu m3 may

duoc ma phdi nho luc ddy ban dau. D€ dOng cO tU m3 may, ngUuoi ta dung

cac bién phap mO mdy sau: T I

a, Dung ddy quan phu mo mdy ( K

Thé hién trén hinh 7.20

b, POng co’ dién mét pha cé

(OO0
o e
S @
) @,
] o)
9 d
o) o
Q e
.. ®)
Qoo

Hinh 7.20 Hinh 7.21

vong ngan mach o cuc tir

Thé hién trén hinh 7.21




GVH

TONG QUAN VE PONG CO KHONG
PONG BO

Sinh vién thue NGUYEN VAN PHUONG
Trang
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CHUONG I
TONG QUAN VE PONG CO KHONG PONG BO (KD)

Dong co khong ddng bo ba pha dugc sir dung rong rii trong cong nghiép tir cong sut
nho dén coéng suit 16n hon va chiém ty 18 16n so voi cac dong co khac. Do két cau don gian dé
ché tao , vin hanh an toan va st dung ngudn cung cap tryc tiép tir luoi dién xoay chiéu ba pha
.Trong cong nghiép thuong sir dung dong co khong ddng bd 1am ngudn dong luc cho may can
thép loai vira va nho, dong luc cho cidc may cong cu & cac nha may cong nghi¢p nhe .v .v .
Trong nong nghiép dong co DK duge dung lam may bom hay may gia cong ndng san.Trong doi
song hang ngay dong co PK ciing chiém mot vi tri hét sirc quan trong,vi né duoc st dung trong
céc thiét bi sinh hoat hang ngay nhu : may bom , quat gi6 , dong co trong ti lanh.

Tuy nhién trudc day cac hé dong dong co PK cé diéu chinh toc do 1

ai vo cung hiém hoi , chiém ty 18 rat nho 1a do diéu chinh téc 6 dong co PK c6 khé khian hon
cac loai dong co khac. Trong thoi gian gan day do su phét trién ciia nganh cong nghiép ché tao
ban dan cong suét ki thuat dién tu va tin hoc, ma dong co DK moi khai thac duge uu diém cia
minh. N6 da tré thanh hé truyen dong canh tranh c6 hi€u qua véi cac h¢ truyen dong khac

Khéc v6i dong co dién mot chiéu , dong co PK dugc cdu tao phan cam va phan tng
khong tach biét. Tur thong cua dong co cling nhu m6 men cua dong co sinh ra phu thudc vao
nhiéu tham sd . Do vay hé diéu chinh tu dong truyén dong dién cho dong co PK 1a hé diéu chinh
nhiéu tham s6 c6 tinh phi tuyén manh

Sinh vién thue NGUYEN VAN PHUONG
Trang
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Trong dinh huong xay dung hé truyén dong dién dong co DK ngudi ta ¢6 xu hudng voi
cac dit tinh diéu chinh cta hé truyén dong dién dong co mot chleu
Hién nay trong cong nghiép thuong sir dung hé truyén dong diéu khién toc do dong co
bK
Diéu chinh dién ap cap cho dong co bang bo bién ddi tiristor
Diéu chinh dién trd bang bd bién d6i xung tiristor
Piéu chinh cong suat truoc
Diéu chinh tin s6 ngudn cung cip cho déng co bang cac bo bién d6i tan s6(BO
bién tan) dung tiristor hay transistor
A.SO LUQC VE TRUYEN PONG PIEN PONG CO PK
I.Gi6i thiéu vé dong co PK
DK 1a mot loai may dién xoay chiéu 1am viéc theo nguyén 1y cam tmg dién tir.
1.Phwong trinh dat tinh co
Dé thanh 1ap phuong trinh dt tinh co ta ding so do thay thé nhu hinh v& (HI 1)

X —|:|4X' 40
O —
O
R’
0

Hinh I-1
Ta c6 dong dién stato : Man M.

i A\ =

Hinh

1 1
l=U,, B (I-1)

il T [
S

Trong d6 : Xpm=Xyg + X’»q dién khang ngén mach
Us¢ : tri hi€u dungcua di¢ ap pha stato
Phuong trinh dét tinh cia dong co DK :

Puong dat tinh cia dong co nhu hinh (H 1-2)
) R’ A A e s an
Vo1 : Sih=———— (I-3) Sy 1a hé s truge téi han cia dong co

2 2
R K *m

2. Anh huéng cic thong so dén dit tinh co: ’ ’ ‘
Tur phuong trinh dat tinh co DK ta thay cac thong s6 anh hudéng dén dat tinh co bao gom:
a. Anh hwong cua sy suy giam dién dp luoi cap cho dong co PK

Sinh vién thue NGUYEN VAN PHUONG
Trang
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GVHD : LA QUAUC HUY

Khi dién ap ludi suy giam thi theo (I-4) mdmen My, t6i han ctiia dong co sé giam binh phuong

1an bién do6 suy giam cua dién ap,theo (I-3) thi Sy, van khong doi .

SA

Stn

|
UL
.% Udm
T yZ UL1<Ugm
.\ N Uw U<Up
[ Hinh I-3
U 1
Min

Minz Mg
Khi ndi thém dién tr& hodc dién khang vao mach stator thi theo (I-3) va (I-4) ca Sy va

b. Anh hwong cua dién tro dién khang mach stator

M, déu giam

M
Hinh 1-4

0 M: Mpn2Ming My,

c.Anh hwong cua dién tro mach roto

Déi véi dong co khong déng bd nguoi ta mic thém dién tré phu vao mach roto dé han
che dong khaoi dong thi theo (I-3) , (I-4) thi Sy, thay doi con My, = const

®dm

®o A4S

Sinh vién thue NGUYEN VAN PH

Trang
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Hinh I-5
M

d.Anh huong cia tan so
('01: _—
Xuat phat tir biéu thirc trén ta thdy néu tan sé thay doi s& lam thay d6i téc do cua tur
truong quay va tu do thay doi toc do dong co
Tu (I-3) va (I-4) ta thay : Néu X, =®; L cho nén khi thay doi tan so thi Sy, va My, s€ thay doi

A

®o
Sth &m
Sin
St (
Hinh 1-6

[
»

Min1 MMy,

e.Anh hwéng cia sé doi cuc p
D¢ thay doi s6 doi cuc & stato nguoi ta thuong thay doi cach dau day vi :

601:% (1-5)

w=wm1(1-s) (I-6)
Vi vay khi thay do6i s6 doi cuc pthi toc do tur truong quay o, thay doéi dan dén toc do  thay doi
theo

II.CAC PHUONG PHAP PIEU CHINH TOC PO PONG CO PK

1.Phwong phap diéu chinh dién ap luéi

Moémen dong co PK ty 1& voi binh phuong dién 4p stato nén co6 thé diéu chinh dugc
momen téc d6 dong co bang cach diéu chinh gié tri dién ap stato trong khi giu nguyén tan sé.

Pé diéu khién duoc toc do dong co PK phai ding bo bién d6i dién ap xoay chiéu
(PAXC)

Néu coi (PAXC) 1a ngudn ap 1y tudng(Z=0) thi cin ¢t viao biéu thirc moment téi han ta
c6 quan h¢ sau :

Muy : hay MthU* = Ub* (1-7)
Mth dm
T T T 1
[Oh ®dm
baxc 01

Sinh vién thud NGUYEN VAN PHUONG
Trang | | | 07T 7
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7
Stn

Hinhl-8
. M, M
bdc tinh di€u chinh dién ap

Trong 401 :Uan :Aid0n aip 4énh maeic cuia aiing c&
U, : Aidln aip 4a6u ra cuia bai aid6u aip xung

Phaedng phaip naly asdiic duing &i&ou chénh aiddn aip cho &iling cd AK roto laong
soic.Khi thaelc hidln aidéu chénh aiadn aip cho aiiing c& AK roto day quadn cadn phaii nadi
thdm aiadn trai phul vaio madch roto , khi ta thay aaei aialn trai phul vaio madich roto sef mai
raling dali aidou chénh tadc aatu vai M.Vai nhae valy the taegn thadt 4idou chénh sef radt lain .
*/Eu aidgm : cuia phaeang phaip naly lai ché théch haip vaii truydén aaling vai momen taii lai
haim tang theo tadc aau
*Nhaediic didgm : Do ténh chalt pheeic talip cuia moment ,aidln aip ,talc 44l nan trong ténh
toain ngeadii ta thaeding duing caic phaang phaip 440 thé adg deeling caic aat ténh 4idou chénh
,cang viadc naiy khar pheeic tadp .
2.Phaeang phaip aidou chénh aiadn trai madch roto

Sa aao nguyan lyT vai aadt ténh ca nhee henh vel (Henh 1-10)

U,f; ) S
®o
St
@ Stni
—~ Sth2

Henh 1-9 .
I I I Henh 111-10

] 1
R, IR,

Phaeang trgnh aadc ténh aiaou chénh :Sy, = ———— (1-8)
R’
Adg aia6u chénh talc 440 4aiing cd AK ngaedii ta madc tham &i&dn tr&i phud vaio madch roto ,
khi thay aagi aialn trai phull R¢ the Sy, thay @i coin My, = const daln aaun thay aagi azalic
talc aal aaling ca khi thay aagi Ry ta coi had aalic ténh ca coi cuing My, nhaeng khaic Sy,
Sinh vién thue NGUYEN VAN PHUONG
Trang
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* /Eu difgm:  Adn giain rei tidon ,coi khai nang hi&dn aadi hoai baong bain daun.

A e =~ s

3.Aia6u chénh tadn sal nguédn cung caup cho aaiing cd AK
a.Aalc aidem lam viadc khi thay a4gi tadn sau

Nhe ta aai bid(t, tadn sad cuia ledri aidln quyadt aénh giai tré talc aal goic cuia tal
treeding quay trong maiy aidln ,do aoi baong caich thay aaei tatn sau doing aidln stato ta coi
thég aidou chénh aalic talc aal aalng ca

L )
Trong 40i : S *.2!
’ P

Adg thadc hidln phaéng phaip aiddu chénh naiy ta duing baii bidin taén cung caup cho
aaling ca Hinh 1-11:

Ulafl U11f2

BIAUN
TAON

V¢ maiy aiddn laim viddc ai taon sal aénh maic cho ndn Khithay adei taon sal, chad aad
laim vid(ic cuia noi sef bé thay aagi . Sai dé nhea vady lai v¢ tadn sau ainh haaing traedc tidlp
aaun teei thang cuia maiy aiadn

Quan hal naly coi thdg aeealic phan téch nhai pheeang trgnh can baong aiddn aip aadi vaii
madch stato cuia maiy aiadn

E1 = K(Dfl (l'lO)

® : Tei thing moic voing qua cudiin day stato
K : Haong sau tyi 1ad
U, = Uy, :Aialn aip 4adt vaio stato cuia aaiing ca
F, =1, :Taon sau doing aiddn stato
Nadu boi qua sudt aip trén tagng trai cuia cudlin day stato thg teei (I-10) ta coi :

B 2.-0) (1

N&du aiddn aip aaadt vaio stato khang aagi (U, = const) thg (I-11) cho thady khi taon s&d
tang han giai tré 4énh maeic f; > fia, the teel thang maiy sef giaim do 4of moment trong maiy sef
giaimtheo : M =K.f.l

N&du moment taii khangaii hoadc lai haim theo talc aad th¢ luic naly doing &idln cuia
aating ca the luic naly doing &idln cuia aaling ca phaii tang lan 4ag can baong vaii moment phud
tafi M M. (M. lai moment phu tafi hay moment cain)

Kaat quai lai cudin day stato bé quar taii vaé doing gay phait noing cudin day , giaim
tudei tholl aaling ca

N&du aiddn aip aadt vaio stato khang &égi (U; = const) the theo (hgnh 1-11) Khi tadn sau
giaim nhoi han so vaii 8nh maici f; < f, the teei thang cuia maiy sef tang datin 4a0n madch tei
bé baio hoail hay quar taii madch tai .Hidln teealing naiy laim tang doing taei hoai nghéa lai tang
tagn thaut theip vai 4aut noing maiy iédn

Sinh vién thue NGUYEN VAN PHUONG
Trang



GVHD : LA QUAUC HUY A36 ain Aidln Tei Cing Suaut

aialn aip stato khang adei th¢ khai nang mang taii cuia maiy sei giaim vai caic che tidu chaut
ledling 4d6u thalp .Do aoi khi thay aagi tadn sau phaii kaut hatp thay aagi aialn aip trén day
quaun stato
b.Quy luadt &iddu chénh aiadn aip

Ngaedii ta chaeing minh aaealic raong khi thay adgi taon sad ,Nadu aaong thaii aiddu chénh
aialn aip sao cho hal sal quar tafi -\% khang aagi the chad a4l laim viddc cuia

C

maiy luan luan aeedtic duy tr¢ ai meeic tadi eu khi laim viddc ai caic thang sal aénh meic khi
ao1 hiatiu sudut cose cuia maiy aidln trong toain dali hadu nha khéng aédei

Teel nhaln xeit tran ta coil thdg tcm ra quy luadt thay &éei aialn aip theo taon sau , ade

AAAAAA

aialn khang &aong bad ( Hgnh 1-12).
Trong &oi U : tré sad hidlu duding &iddn aip pha i stato (V) 1,,I’1,I’, caic doing &iadn teei
hoa ,stato,roto quy adei vao stato (A)
Iy L,

..... N

r,,r1,r2 caic aiddn trai taic duling
cuia matich tei hoai , cudiin ddy stato, roto dai quy a4ei vao stato (Q).
R’; : &id0n trai phul (nddu cor) madc tham vaio maui pha roto
S : hal sau treediic cufa aaiing ca S = 0.02[J.06

Ajg aan giain ta sei duling caic giai thidat aai aadt ra khi tgm phaéng trgnh aadc ténh c&
cufa maiy aialn khang aaong bal ,nghéa lai sef khaio sait vain adoi naly dada vaio vaio sa 846
thay thau hgnh I . khi boi qua aialin trai cudiin day stato ,bideu thaeic moment sef lai :

M 3U12 3U12
e THN TRy S=waeelCe
P

Thay wg = —
p
Ha0 sa quar taii cuia aaling ca aualic xaic aénh dada vaio (1-13) vai quan hdl M. = f(o)

2 2
e S
¢ P X, l<'2)-f12-Mc(. M,

'vlcdmp()j.2 flx .3f1><

Tidlp theo ta thay M(®) = Mgm.00° =

Sinh vién thue NGUYEN VAN PHUONG
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NPT u,’
Khi &oi (114) aaediic viaut ladi : *?’
1
Bidgu theeic naiy thdg hidln trong traeding hadp laim viddc ai caic thang sad aénh meeic U1am, fiam
vai treeding halp ai Uq,f; batt kyi gisel nguyan 4iddu kidltin A =const ta aediic :

U1dm2 Ul2
W
Ca e mixn o Uy f,”
Teel aoi ruit ra quy lualt aiadn alp . ﬁ.—
1dm 1dm

Hoadc U, = |/ f,"® vaii u,” !Ju—l vai f .f—1
1dm fldm
Nhe vady aialn aip stato phaii thay &agi phul thuélic vaio tadn sél vai dalc ténh phul
tafi . cho nhaing giai trékhaic nhau ,ta sef tgm ra nhaing quy lua(t bidun aagi aiatn aip vaii
teeing treeding hatp phud taii vai baing sau:

Loadi taii X Quy luadt &idon chénh aiadn
aip
Kidgu maiy tialn -1 f°
1
Kifgu maiy nang 0 f,
Ma sait nhait 1 =
1
Maiy bam,Quadt gioi 2 (2
1

Trong theelc taG coi nhiddu loali maiy sain xualt khaic nhau , aalt ténh ca cuing coi
nhiddu daling khaic nhau.Tuy vady aadc ténh ca cuia maiy sain xuaut thaaing gadp :

M, = Mg + (Meam + Mco)(-.—)X Trong aoi :

M. :Moment cain lai moment lai moment trdn trulic maiy &ing vaii talc aal o, naio
aauy

My : Moment cain cuia maiy sain sudut khi khang quay

Mcam :Moment cain 4énh maeic, lai moment trén trulic cuia maiy sain xuaudt &ing vaii tadc
aal goic aénh aénh maic m

X : Nhaeing sau teel nhidn aadc treeng cho teing daling aalic ténh ca cuia maiy sain
xuaut
1. Alng vaii x=0, M. = const : Kidgu maiy nang, cadu trulc, thang maiy
® fio
U,/f; = const
1 7 A
(’:I)O fidm M2
1 f11 Wam J
M1c
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GVHD : LA QUAUC HUY A36 ain Aidln Tei Cing Suaut

Henh (1-13)
Mcgm=M

2. £lng vaéii x =1, M, tyi 180 ba(t nhaut vaii tadc aad, (kideu maiy baio )

W2 O f12
o f1am 2
U
fTZ 'onst (O] f11 o
1
1 Hgnh 1-14
Mcém I\/Icth
3.&Ing vaii x = -1,M_ tyi 140 nghéch vaii talc a4l R
Kidgu maiy (M. = 1/o) ®
Maiy tidln,maiy doa mary maii O
o fiam
fUJZ Wonst 01
1
Hcnh (1-15) 0
M

v

4./EIng Vaii x = 2, M, tyi 140 nghéch vaii talc aau % Wonst
1

Kidgu maiy bam ,bang taii quadt giof;

A
®
(O] M
®o Min
(O] f11
M
0 >

Ve quy luaat U, [l 7, amaiic ruit ra vaii 2i6u kidan cang nhadn nhaing giai tré giai
thialt aaf nhadc tran ndn noi ché lai gaon auing .Noi azalc goui lai quy luadt ca bain hoadc lai
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chenh Iain dagn aadn sai sa aaing kégl ai vuing taon sad thadp

CHAANG II
GIATI THIAUU CHUNG VAO BAU BIAUN TAON

I.Giaii thiaGu chung

Bal biddn taon lai madt thiddt bé bidin aagi nang leedling aiadn xoay chiddu teei taon sau
f, sang nguéon aiadn coi taon sau khaic f,

Taon sal cuia leedii aidln quyaudt aénh talc aal goic cuia teel treeding quay trnong maiy
4id0n do aoi baong caich thay aagi taon sau doing aiddn stato ta coi thdg diddu chenh azalic tadc
440 4aiing ca.Adg thaeic hidln asediic vaun 4361 naly ta duing bail biftn tadn cung cadp tasn sad
phui halip vaii aaling ca aiaou chenh tadc aad.

Al bau bidun taon laim nguadn cung cadp cho aiiing c& AK ,yau cadiu bl naly coi khal

ArnA

I1.Phan loadi caic bau biddn tadn
Biddn taon coi hai loadi :
_ Bi&dn tadn duing maiy aiadn
1.Biddn ta6én duing maiy aiadn :
Nguyan lyi chung cuia loadi naly lai sei duling hai tdg maiy , malt tdg maiy nadi vaii
leedii idln coi talc aau khang aagi coin tag kia deedlic gadn vaii taii cof talc a4l thay daei.Nhai
bidln aagi talc 4au cuia tdg thai hai mal tadn sau ra cuia thiddt bé coi thdg bidln adei asealc.

I:bvar, U bvar

Fl! Ul R
CKA

) T C

*Nguyan lyi hoa(t 4aling nhee sau :

Tio AS coi titc a4l o, = const laim chaeic nang biddn aialn nang tei le&ii thainh ai&dn
nang madt chiddéu tran chagi than phadn @ing cuia maiy phait F . Téag theei hai gadm aaiing ca
maiit chiddu A vai maiy phait bidun taon FBT ,coi titc a4ii trufic o, = var .

Tadlc aal naly aeedlic aiddu chenh theo yau cadu baong caich vaio caic madich kéch teei cuia maiy
phait F vai asiing cd A. Ta6n sid ra cuia FBT phud thugiic vaio tétc a4ii quay o, cuia noi .Viadc
s&i duling cuing nhe &id6u khiden bad biddn tadn naly raut pheic talp do sai duling nhiddu tag
maiy aidln ,hidlu suaut thadp, thiddt bé quay gay aén ndn viddc ladp aadt mary phaii kidn
cau,do vady giai thainh cao

2.Bidun tadn duing van bain daun:

Henh (11-1)
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Loai naiy aalic chal talio tael caic van bain daun cang suadt (transistor hoadc tiristor )
Aaéiic phan chia thainh hai loadi :
_ Biaun taon traelic tidap
_Biadn taon giain tiddap
Caic loadi bidun tadn duing van aeealic &ing duling rating raii nhai caic &u didgm sau :
_ Kéch thadic nhoi nén dialin téch 1adp aadt khang lain
_ Troling laeating nhed
_ Ha sau khuyadch aadi cang suadt lain
_ Coi quain ténh nhoi
*.Bidun taon traedc tiddp (Henh 11-2)

Ur~ // MAOCH VAN // Uz ~
f / / 5
/ Herth 11-2

Lal bau biaun aagi mai tadn sal mai taon sau azalc talio ra baong caich aoing cadt théch halip
teeing doalin théch halip maut doing aidlin xoay chidou coi tadn sal cao han .Tei aialn aip xoay
chidéu U, coi taon sad f, ,ché caon qua maut madich van lai chuydgn ngay ra taii vaii taon sau
khaic f, .

Trong bad bidun taon treelc tidup chaeic nang chenh leeu vai nghéch leeu naom tran cuing
maut bad bidun adgi , khing sei dulng tul chuydgn madch vai che chuyaen &&gi maut 146n nén
hidlu suaut cao .Nhaeng thadc tad malich van khai phaic talip sad leaiing van Iain , nhadt lai
aadi vaii madch ba pha .Vialc thay aagi taon sau f, khoi khan vai phud thuatic vaio f; .Bidun

A

*.Biadn taon giain tidap (Henh 11-3)

U,~f, |Chenh Lou Bam Nghéch f,

Henh 11-1 S8 446 khadi biddn ta6n giain tiddp

Trong loadi bidun tadn naiy aiadn aip xoay chiddu aabu tian biaun thainh maut chiadu
nhai bal chenh leeu ,sau aoi qua bal lolic radi mari trai ladi aip xoay chiddu vaii tadn sad f, nhai
nghéch lzeu aip aadc ladp .

Vidlc bidln aagi nang lealing hai 146n laim giaim hidlu suadt cuia bat bad biddn taon
song viadc thay aagi f, lali khang phud thuatic vaio f; trong matt dafy raling cai trén vai deedii f;
nan phait huy tadi aa eu aidgm cuia bidln taon loadi naly ,nan aeedlic sei duling rating rafi.

Do ténh chaut cuia batl lolic nan bidun taon loali naly coin aeedlic phan chia laim hai loadi:
Biaun tadn duing nghéch laeu aip
Biaun tadn duing bal nghéch leeu doing

. Biddn tadn seei dudng nghéch leeu aip (Henh 11-4)

+
E. LfYY\
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. Biaun tadn duing nghéch leeu doing (Hgnh 11-5)

L
m T1 T3 Ts
Ti|, T4, Ts
zdﬁz% §Z A §z
T SV VANV _
° T Td T, A4 IIIL‘T\e “Az' °
ANANAY r, =t T
Hcnh 11-5 ¥ ¥

Ta xeit bidun taon sai dulng nghéch laeu aip
Bau lotic sa&i duling tud C lain ai 446u vaio cuia bal nghéch leeu nan aiadn aip aadt vaio bal
nghéch leeu xem nha nguaodn aip ,cuing vaii aialn caim L tull C laim phadng aialn aip chenh
leu
-Ngoali ra tudl C coin talio aidou kialn trao adgi cang suadt phain khaing Q geefa taii vaii bai
nghéch leeu vai malich mait chidéu ,baong chaich cho pheip sl thay dagi nhang trong thaii
gian ngadn doing vaio bal nghéch leeu mai khang phud thuéiic vaio bau chéenh laeu.
-Khi sai duling bal bam &ialn aip hay pheeang phaip aidéu bidin aal rating xung the coi thig
sei duling bal chenh leeu khang aidéu khiden (chenh lzeu diod).
-do taic duiing cuia diod ngaealic ndn 4adu vaio cuia bat nghéch laeu luan luan deeang .
-Adii vaii loali naly ydu cadu cuia bal biddn tasn lai nang lediing aaéic truyddn hai chiddu
teeic lai daling ca thadc hialn haim taii sinh thg bal chenh leeu laim vidlc aaeaci ai cai badn goic
phaon te
-V4ii yau cuia 436 tali cholin aaling ca cang sualt nhoi (P=120w) nan vidlc haim taii sinh aaling
ca trai nang leealing vao nguadn lai khang cadn thiddt nan ta seei duling bidun taon ngéch leu aip
vaii bal chenh lzeu khéang aidou khiden duing diod vai sai duling pheedng phaip aiddu biadn aai
raling xung aég aiaou khiden aip aadt vaio aating ca
*Xeit bidin tdon seei dulng nghéch lzeu doing :

Bau lolic coi cuatin san baong coi caim khaing lain coi taic duling nha nguadn doing
calp cho ball ngéch leu . doing aidln trong malich malt chidou aaealic san baong baii L doing
aialn naiy khang thag aaio chiaou

Sinh vién thue NGUYEN VAN PHUONG
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Ngoaii ra cualin san baong L coin coi taic duling daio chidiu cang suaut phain khaing cuia
taii trong madch madt chiddu, cudin khaing naiy cho pheip aaio chiddu aiadn aip aadt vaio bai
nghéch leeu mai khang phu( thuadic vaio bal chénh lzu, do vady radit phui hatp vaii viddc haim
tali sinh aating ca. Tuy nhidn ché aiadu chénh azaci doing vai aip cuia taii theo phaang phaip
bidn &au ndn chenh laeu phaii sei dulng linh kidln bain daun coi aiadu khiaen.

3 _ CHAANG 1 i
THIAUT KAU MAUCH AAUNG LAUC

Madich aaling leelic duing &g truyaon taii nang lealing aidln cho aaling ca. Sa aao khadi nhee
henh 11-1
f Ui~

] U, £
— {Chenh Lo Bam Nghéch

I.Chaic nang
1.Kh&ui chénh leeu

Kh&ui chénh leeu coi nhiddm vud bidun &8ei nguddn xoay chiddu (AC) thainh nguédn
mat chidou (DC)

Theo sz phan loadi ta coi caic phaang phaip sau :

- Chénh leeu khéng aidou khiden : Seei dulng diod.

- Chénh leaeu coi aidou khidegn : Sei duding tisistor hay transistor.

- Chénh leeu bain aiddu khidgn :Seei dulng diod vali tisistor .

Theo yau cabu cuia 430 tali aaling ca cang suadt nhoi nan thiddt kad khadi chénh leeu khang
aiaou khiden sei duling diod.

Aialn aip 4a6u ra cuia khadi chénh laeu tuy lai DC nhaeng khang baong phadng mai coin
nhadp nha godi lai hidln tealing 440p madlch ( sal pha cuia nguadn caing cao thg sael aalp
madch caing nhoi).Bau chénh leeu bao gddém caic van chénh leeu vai maiy biddn aip leelc
Sinh vién thye NGUYEN VAN PHUONG
Trang
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2.Cheaic nang cuia maiy bidadan aip leelc
Bidun adei aialn aip nguaon phui halip vaii yau cadu cuia taii
Caich ly phu( taii vaii leaii aidln adg valin hainh an toain vai thuadn tiaan.
Talo &idgm trung ténh cho chenh leeu henh tia.
Haln chad doing aiddn ngadn madch chenh lzu vai haln chad talc aal tang
doing aialn andt trén caic van chenh lzaeu.
. Cali thidln h¢nh daing doing aialn trong lzdii 48e laim cho doing naly ét bidun
dading so vaii hgnh sin.
- 53 440 henh tia ba pha Sa 440 henh tia madt pha (chenh lzeu 1/2 soing)
- S& 446 henh cadu ba pha Sa a4a6 henh cadu mait pha
Sa &40 nhee hgnh (Henh 111-2),i (Henh 111-3), 1 (Henh 111-4), 1 (Henh 111-5)

——Honir Hl-2 ZE Hcnh 111-3

Ug ‘_nm;|>|,_ U,
chzglll-5 Henh =2 °

naio cho phui hatip.

Daling soing aiddn aip ra nhe hai sa 446 hgnh (Henh 111-6), (Henh 111-7), (Henh 111-8) vai
(Henh 111-9)

2y, 242

_-Ur

v
+

» €
A} 7 AJ 7
\ / ’
\

/7 /7

(Henh111-6) “._(H¢nh 111-7)
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A A Ud
U U
UA UB Uc UA UB UC
> t
nh 1y-
I&n bad chenh leeu lai U, coin &iadn aip DC lai Uq ta coi

sl so sainh giafa caic sa 440 :
* A4di vaii chénh leeu mait pha
+Chénh leeu méliit pha 1/2 chu kyi
J2 J2

Ud: -.Uf ) Id: .Uf
_ Y, _

I R U, \/EUd

L =1,2Im.y ; U, = Ug/m
Cudli cuing ténh ra ta dzdlic cang suait maiy bidun aip

S =3,09U4l4 = 3,09Py4
Nhadn xeit :maiy biddn aip sai dulng taoi

Sa 446 chénh leeu madt pha bain soing aan giain.Mualn coi doing taii ét nhadp nha

cadn coi bad lotc taat
+Chenh laeu cadu madt pha

_2\/5 . _m

Ug = Ui b= —==-,U;=Uy/m ;
B T Sl
Sy = Uyl =1,74U4lg ; S; = Uil = 1,23U4lq

s - 1 sep,
2

Ta thady aaui vaii chénh leeu madt pha thi chénh leeu cadu seei dung cang suadt cuia maiy bidun

*A40di vaii chénh laeu ba pha
+ S4 440 henh tia 4dn giain han ,sad pha ét han nan sudt aip bei han vai tdgn thadt bei han,Phui

cuia sa 4ad henh tia bei han

[ |
3 3 V6
= - gl o .
3

S =1,345P4
+ S4 440 chénh laeu ba pha hgnh cadu cho aiadn aip vai doing chénh laeu tadt han so vaii ba pha
hcnh tia ,maiy bidun aip azalic sei dulng tridlt 4dg han,maiy bidln aip khang bé tzl hoali

Sinh vién thue NGUYEN VAN PHUONG
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caeaing beeic baii doing malt chidadu .Vaii cuing malit gial tré Py the cang suait cuia maiy bidun
aip af sa 446 caobu nhoi han so vaii sa 446 hcnh tia aaing kg .
Giai tri trung benh cuia aiadn aip ra aadi vaii sa 440 hgnh cadu nhee sau:

Uy = ﬁ@uﬂ cosld-’-ﬁuﬂ

6

S=1,047P4
2.Khaui lolc

Cheic nanhg cuia bal lolc lai laim cho doing &ialn naio &oi coi tadn sad naio &oi i qua
mai bidn aau khang bé suy giaim aaong thaii laim suy giaim madnh doing aialn ai taon sad
khaic

+Khaui lolc tul C thaeding sei duling vaii taii cang suaut bei

+Khaui lolc coi tul C vai cudtin khaing thaeding seei duling vaii taii cang suadt lain
-Trong madch chenh leeu (CL) &i&0n aip hay doing &iddn ta taii coi ceelc ténh khang &4gi nhaeng
giai tré cuia chuing thay aagi theo thaii gian madit caich coi chu kyi (Hiéln teealing aalp mach)
ta(lo ra caic thainh phaon soing haii gdy ndn sa( tidu phé nang leealing malt caich va éch vali
gay ra sel nhidgu loalin cho sz laim vidlic cuia taii .Vain 430 azalic aadt ra lai ta phaii lolc
bait caic thainh phaon soing haliadeg coi aealic thainh phadn malt chidu chiddu coi hal sad aadp
madch cho pheip.
Ngedii ta 4énh nghéa hal sad aalp madich nhee sau:

K. = Bidn &4 soing hailii 1lain
o =

Uldl LILE LLUIIYg DI Culd

K, coi giai tré caing nhol g cnaut 1eaung pau 10uC caing cao
* Caiic phaang phaip lolic :
a.Lotic baong tull C: Theaaing duing vaii cang suadt bei Sa 446 henh (Henh 111-10)

t e

Henh 111-1 .

Do sa&( phoing aid0n cuia tull C theo quy lualt haim muf vai do caic soing haii balt cao aeeatic
ref qua tudl C,coin ladi thainh phadn maut chidou vaii sad ét soing haii badt thadp ai qua taii.

M s Az N 2
Ha( sat 440p madch K'p‘?.
B}

b.Bau lolic duing cualin day L
Azalic duing vaii tafi coi cang suadt 1ain han Henh 111-11
L
+ 0— fYYL

U

£ Henh 1111

»
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V¢ cualin day L madc nadi tiddp vaii taii ndn khi doing aidln ra tafi biddn thian aalp madch
,trong cuélin day L xuaudt hiddn doing aiddn taed caim laim giaim caic soing haii badt cao.

Khi ténh chotin L nan choiin giai tré L khang quai lain v¢ nhee vady sef gdy ra hiadn teeating sudt
aip DC trén noi lain laim cho hia(u suadt chenh lzu giaim.
c.Lolic duing cai tud C vai cuailin khaing L :
Sa dao naly seai duling au didgm cuia cai hai sa 446 tran Henh 111-12
o MM

¢ Henh 111-12
Do sai duling tdgng halp cai hai loadi trdn nan bidn a4l soing haii caing bé giaim nhoi
dudng nhieiu nhaut .
V¢ nhaing &u didem tran trong aao taii naiy ta duing bai lolc LC

3.Khaui nghéch leeu
+Khaui nghéch leeu duing &g bidun aaei aidldn aip DC sau bai lolic thainh thainh xoay chiddu
AC coi tadn sal thay a4ei daediic 3@ cung cadp cho aaiing c& AK.

+Ta sa&i duling nghéch laeu aip ba pha h¢nh cadu ,thidat bé duing 48@ nghéch leeu coi thdg
lai tiristor,transistor,Mosfets.
-Duing Tiristor:Maui Tiristor khi daun doing the taic duling cuia tén hidlu &idou khidgn khéng
coin taic duling nefa &oii hoii c&6n phaii coi b&l phadin chuyagn madch cho Tiristor .B&l phadn
laim tang giai thainh cuia madch ladp raip .
-Duing transistor (BJT hoalc Fet)
Nguyén Iy laim vid(c cufa transistor tuang teel nhae Tiristor .
Transistor chuydgn nhanh hén loalii Mosfets . Aaui véii BJT doing &i&ou khiden lai 1, 18in
2trong chu trgnh daun phaé kidem tra kyT leeding ade caic BJT naly daun baio hoai .

AAui vaii Mosfets caedc 2iddu khiden aaeaiic aiddu khidegn badng aip nan radt thuadn tiadn
khi phadi hatp vaii madch aidou khiden

V¢ Tiristor Khi daen th¢ khdng phud thudlc vaio tén hidlu aiddu khiden nan ta phaii
aaling vaio caelic B,G trong suaudt chu trgnh dagn , thal nhang duing transistor the boi azalic
khau chuydgn malch cadiing baic , Han nefa tdgn hao adeg chidéu nhoi han ,ngoali ra duing
transistor coi khai nang laim via(ic ai taén sau cao han,kéch thaedic gotin nhel han.

Qua nhaing so sainh cai &u vai khuyiat &idem cuia transistor vai tirstor trong madch
aaung laelc theo aao taii naly ta chotn bau nghéch leeu duing transistor
I1.Nguyan lyi laim viddc
1.B&u chenh lzeu
a.Chénh laeu cabu méait pha :Addi vaii nhaeing bail chénh leeu cang suadt nhoi ngeedii ta theeding
duing bal chenh lazeu cadu madit pha nén ta xeit bal chénh leeu cabu mait pha.

Sinh vién thue NGUYEN VAN PHUONG
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+Hoadt daling cuia sa 4o :
Trong khoal'ng thaii gian teel O<l<. béU chénh Iaeu maéc va‘lo nguéc’jn xoay chiééu coi

Nhe ta aai blaut chaelc nang cuia cuoiin caim L lai téch luyi nang leailing khi doing iq
tang vai hoain trai nang leedting khi doing i4 giaim .Xaic aénh doing iq
Pheedng trgnh doing aiddn

di . .
u, I IRki, 2y silll

Dadng toain teei Laplace :
Lipt, (p) IR O1IR, (0) /20, -

aa(t sa kialn ig =1, , ta coi

"”'ri” 1l =

Haim ainh: Haim gadc:
-bt

Fuds Il -
J2u,

o e 'E'IT ey

AAaui vaii nefa chu kyi 4aou tlan,0<l<.,lo =

Trong bidgu theeic tran :X = |} tg->R£

b.Chénh lzeu cadu ba pha N

Al AB A5

B c Ug |:j| ta
A4 A6 Az
0
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*Hoa(t 4aling cuia sa aao
Aidln aip caic pha thai caup maiy biddn aip
v, 2 sinll

V, l/ivzsin_;!
v, .@vzsm_g!

V> Vg > V¢ doing 4iadn taii ai teei didem A vai B a40n aidem C .Diod A; ,A; mai cho doing
chaiy qua do 401 Vs = Va > V> V¢, As khoai lai ve 4id0n thdu katét cuia chuing lai

V> V> Ve

Diod A, méi cho doing chaiy qua vai do 401 Vg = Va< Vg< V¢ caic diod A,,Agbé khoai lai do
4id0n thaa catéat cufa chuing lai lai V4 hoalic Vg lain han aiddn thad anot lai V¢ .

Ta coi baing toim tadt hoa(t aaling cuia sa 440 :

-----

Khoaing Chi&bu doing 4i&0n | Diod mai | Aiddn aip taii
ot W W | TeiAZENB A vai Ag \lii Ve
Tl 6! A& %_l Tel A ain C Aivai A, | Va-Ve
Tl é A& i?l Tl B aain C Asvai A, | Va-Ve
Tl i7l A& ial Tel B 4dln A Asvai A; | Vp-Va
T & A é Tl C adln A Asvai A; | Vc-Va
T 16_I A 163_I Tei C 440n B Asval A; | Vcval Vg
6 6

Ka&at luadn :
-Doing taii bao giai cuing xudult phait tei aidgm coi aidln thad cao nhadt aain aidgm coi diadn
thad thatp nhadt.Magi diod cho doing chaiy qua trong maiit phaon ba chu kyi (3 ).
Maligi cualin day theei calp maiy biddn aip trong hai 1aon maiit phaon ba chu k¢ (4§3) :1/3
chu k¢ vaii diod tran vai 1/3 chu k¢ vaii diod deaedii .
dang caup cho taii .
-Ug baong saiu choim cadu henh sin tado nan .
-Aialn aip ngeeatic 1ain nhadt mai maui diod phaii chéu lai :
Ungmax = \/EVZ I 2,45V2

A A
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U, = H@uzf cos.d-?ﬁuzf ~2.34U,

6
-Doing chaiy trong maui diod baong doing taii : ip = ig.
-Doing chaiy trong mégi cudin day thai caup maiy biddn aip lai doing aiadn xoay chiddu
ia = il_i4

ib = i3_ i6
ic: i5_ i2

-Giai tré trung benh cufa doing ai&0n taii : 1, .;\/EVZ C;S-E -'JdR.E
6

-Gial tré trung b¢nh cuia doing qua mégi diod :

X NGV
g ol .
6

2.Bau lotic
Sa aao madch henh (Henh 111-17)
o M
L C
b.Hoalt aaiing cuia sa &40 Henh
Bau lotic cho pheip thainh phadn,madt chiadu cuia bad ghenhtr1_717  vai ngan chadn

thainh phadn xoay chiadu .
Aialn aip &4a6u ra cuia bad chenh leeu cadu ba pha khai tridegn chudgi fourier .N&lu che daeing
ladi ai hai sa( haling 4a6u ta cof :

Udla-ﬁﬁv V3 ZCos.

A A

u, IV, I, B2 cosnll
Tong aoi

nill : Taon sau goic nhoi nhadt cuia soing haii.

V  : Gai tré hidOu dudng cuia aiddn aip pha.

Uy : Giai tré trung benh cuia aiddn aip chenh leeu.
-Nadu chuing ta giai thidat ,aadi vaii soing haii taon sad thaip mai X >>Xc the doing &iadn
xoay chidodu chaiy qua Lvai C sef quyaut aénh baii X, vai coi thag viaut :

| n/2v

Aid0n aip nhalp nhi : B nlcm F?%E\L/C
n? i
B
‘I

Te sal nhadp nha : K= \/_T\; c
n‘
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- an
Vadly : LC= —gm—

n’ K
Trong aoi : a = 0,425 vai n = 2 aaui vaii chenh leeu maiit pha hai nafa chu kyi

a=0,2 vai n = 3 4a0i vai chenh lzeu ba pha hgnh tia
a=0,095 vai n = 6 aaui vaii chenh lzeu ba pha hgnh cadu

3.Bail nghéch laeu aiddn aip (NLAA) maut pha
Bal nghéch laeu aidln aip ba pha thaeding duing sa 44 cadu,sa aaod cadu ba pha aac talio
ra baong caich madc thdm mait nhainh vaio sa 4a6 cadu malt pha,do aoi treedic khi khaio
sait sa 440 cadu ba pha ta xem xeit sa 446 ca6u mait pha
a.Sa 4a6 madch nghéch leeu aip matt pha (Hgnh 11-18)

Hcnh
[ 4
@
Ty
N,
En —
7
T
v 3\
@
[ 4
A, /
En S By
. + U >
AR
v
® e
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@
~
+ 7. -
En ——
o ]
A +—o—=>
- iy
v
[
4k
U
. T/2 T
s 27
4&
UBE
o 27
T2 T4
A
U
U, b
\\i
t t -
?
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i T,T3

v

N N N :

v

i
| | | :

A \ |
*Nlguadn aialn caup cho nghéch lzeu aiadn aip (NLAA) phaii lai nguadn saic 2idln aaing nadi
trdi nhoi.N&du sei dudng chénh laeu laim nguidn caup cho NLAA the ta madc thdm tud aiddn
Co ai 4406u nghéch leeu 4dg malt phadn aaim baio aidln aip nguadn ét bé thay adei madt khaic
4dg trao adgi nang leealing caim khaing vaii aidln caim taii (vaii tafi lai R_L hay aaling ca aiadn
).
b.Nguyan lyi hoalt aaiing

Caic van tei T, a80n T, azalc aidou khidgn theo teing calp T,, T3 val T,, T, lalch pha
nhau 180°. Al nafa chu kyi 4a6u tian aidou khidgn mai Ty, T, VAii calc ténh asiic xaic aénh
dadu khang coi trong ngoalic ) ta coi U, = E, .Doing 4id0n chaiy tei deang nguadn qua Ty ,Z;,
T3 vad am nguéon .

N A=

tafi cof ténh caim khaing nan doing aidlin khang aaio chiddu ngay ,nang leeaiing téch luyi ai
aiddn caim sef duy tr¢ doing aiadn theo chidéu cui, luic naiy doing aidan buélc phaii thoait qua
caic diod D,,D, 8@ va0 nguaon theo azding D, [l celc deang E, llqua nguadn E, xualng
caelc amlivao D, (malt phaon chaiy qua T,, T, theo chiddu ngeeaiic ).Nhee valy do D,D, vai
T, T4 daun &iddn aip ra taii aaio caedc ténh ngay (dadu trong ngoadc ) ta coi U; = -E, nhang
doing &iadn taii vagn duy tr¢ theo chidiu cui cho &adn thaii 44em t, maii daio chiddu .Addn
aidgm 4ladi 4agi traling thaii ,quai trgnh didegn ra tedng ted : doing aiddn sef duy tr¢ theo
chidéu cul maut doalin baong t; nhai caic van D, , D3, Ty, T4 radi maii aaio chidou .

-Qua maut chu kyi taii nhaln aseaiic aialn aip vai doing aidln lai xoay chiddu ,aay chénh lai
nguyan lyi nghéch laeu.

4.Bai nghéch leeu aip ba pha

a.S& aao madch henh (Henh 111-1)Baong caich madc tham mait nhainh vaio cadu nghéch laeu
madliit pha ta azalic cadu nghéch leeu ba pha taii R,L aalu sao .

° N
A
A; _
Sinh vién thue NGUYEN VAN
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b.Nguyan lyi laim vidlc
caic transistor laim vidtc v&ii goic daon JJ] = 180° theo bideu 446 aiddu khiden henh
(Henh 111-21), caic transistor mai 1aon leedtic teei T, W Te Vaii goic lalch pha gifa hai transistor

-----

song do vady aialn aip trén tafi ché coi hai giai tré hoalic E4/3 ( khi pha &of 4alu song song vaii
mait pha khaic ) hoalic 2E4/3 ( khi noi 4a0u nadi tiddp vaii hai pha khaic 4au song song ).Giai
thidut taii 4aui xeing Za = Zg = Zc theo dalng aiadn aip ra ta coi tré hidlu dudng cuia noi :

p i oL el N

Adg coi bidgu 446 aid0n aip ra taii theo théii gian ,ta xeit mait chu kyi laim viddc cuia
madch ,trong &oi ché xeit nguyan lyi hoalt aaling cuia transistor

-----

Tacoi: Ua=Uc =1/3 Uy +
UB =-2/3 Ud Za H Zo H
Uag = Ua- Uy = Uy
Tadi thaii aidem 60° W 120° T, T,Tsd4un tacoi: 0° W  Us
Ua=2/3Uy4 o
Ug = Uc = -1/3 Ug Zs ||
Uag =Ua-Ug=Uy
Tadi thaii aidem 120° W 180° T,T, T, dain ta coi B —
UA:UB:1/3Ud +to——
Uc =-2/3 Uy \
Uag =0 Zip H
Baong caich xaic 4énh aidln aip tran taii teei teeing khoaing |3 .
(ve czi [ll3 ladi coi sad chuyégn madch ) 60" B Ua
Aidln aip day cuia taii coi daling xung chai nhadt
Coi 4l raiing 120° vai 4iadu hoai . = H H Ze
Aidln aip pha cuia taii coi daling badt thang . e

Doing aiadn cuia taii cor daling xoay chiaou.
Khéng aiddu hoai ,tang vai suy giaim theo haim muf. (Henh 111-20)

o [] 2]

L@
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Daling soing aiadn aip ra cuia bad nghéch leeu hgnh

T, 4 60° 120° 180° 240° 300° 360°

T 5 A
t_L
T 6 A
t_L
UAO A
2/3U t
A
Ugo £
Sinh yién thue NGUYEN VAN PHUONG
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Hcnh 111-20
5Baud aiddu chéenh xung aip:

B4l 4id6u chénh xung aip maiit chiddu (AAMC) aaéiic s&ei dulng khi coi sadn nguasn
maiit chidu cau 4énh mai cadn phaii 4id6u chénh asediic aialn aip ra taii .caic AAMC hoat
aaling theo nguyan tadc doing ngadt nguadn madt chiddu vaii tafi madt caich coi chu kyi theo
maut sad quy luadt nhadt aénh .Phaon teei theedc hidln nhidlm vud naiy lai van bain daun ,song
do chuing laim vidlc vaii nguadn madt chiddu ndn khang thag duing van tiristor thang theeding
v¢ not khang thdg khoai aaedlic malt caich tel nhidn vg aip nguaon khang aagi chidou nha khi
laim vid(ic vaii nguadn xoay chiddu.Do vady buatic phaii coi mait madch chuyédn dulng aae
khoai tiristor goiii lai “Maich khoai cading beaic “gay nhiddu khoi khan trong 1adp match
theeic ta0 .V¢ vady hialn nay ngeedii ta seei duling loadi van aidoéu khidgn cai doing vai mai nha
transistor .
a.Sa aa6 nguyan lyi vai phaeang phaip aidou chenh xung aip

A
Usk v v
j_ T 1 ! 1 :
A y A :
UBE
U —— [U
d DO t Zt
iA
Y Henh 11)-21Y

Trong khoaing thaii gian tei O T, ta cho
Van T maf toain ba
aeea ra taii U, = Uy

Trong khoaing thaii coin ladi teei T, B T, ta
aiaodu khiden van ngadt luic naiy toain bal nguadni

Sinh vién thue NGUYEN VAN PHUONG |
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ngadt khoii taii . Luic naly giai tré trung

AN A

v, oo, I,

Vaii = T/T teé sal xung hay aau raiing xung
Trong giai &oaln tei T, WT, transistor bé khoai .
nhee aidln caim phaon &ing cuia aating ca ,doing
aiadn i; vaun tiaup tudc chaiy theo chiddu cui ai voing
qua diod Dy . Aialn aip U, ai giai 40adin naiy baong sudt aip tran diod nhaeng ngeaediic dadu
-Uy=Up B O
T = const , T, = var Phaang phaip a4l raiing xung.
T =var, T, = const, Phaang phaip taon sad xung.
T =var, T, = var, Phaang phaip xung thaii gian.

Theo 3 phaedng phaip tran th¢ phaeang phaip xung thaii gian coi nhidou nhaalic aidgm nhadt.
T40n sad phaii thay aaei tran phalim vi raling maii coi thag cung calp phalim vi raling maii coi
thdg cung calp maiit dafy rating aialn aip ra. Viadc thidlt kad bal lotic vaii taon sau thay adei
theeding galip nhidou khai nang nhidtu vaii azaing day aialn thoadi vai va tuyadn cao.

Trong treeding halip meeic idln aip thalp nauu ta aidou khiden theo phaang phaip naiy
sef laim thaii gian To 1ain gay hidln teedling giain doalin doing aiadn.

Nadu sai duling pheedng phaip aidoéu khiden aal raing xung thg trainh phadn naio
nhaeadlic aidgm tran, noi théch halip han nén ta cholin phaang phaip naly adg aidéu khidan.

I1l. TENH CHOUN THIAUT BE AAUNG LAUC
1.Caic thang sau cho traedic

Pam = 120 (W)

Uasm = 220/380 (V)

Nam = 1410 (V/P)

fam = 50 (Hz)

coJiih.75

n =0,8

P=2

*caic thang sau ténh toain

Téadc aal goic aénh meeic cuia aaling ca :

14010
[ lz.l)—dm 3147 —
0 B 60
B B:758Rad /s)

Moment 4énh maic cuia aating ca .

P 120
M “u ,813(Nm
- I 2 Wia(m)

Tadlc aal teel treeding quay
0f, mmH0.50
n e I Mooy )

Had sau treediic 4énh maeic

Sinh vién thue NGUYEN VAN PHUONG
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s, - B WE o
nl r]dm 500
Tadc aau goic adodng bai
| lz% | R 1500 l57 58 (Rad/s)

Cang suault aiadn tei aénh maeic cuia aaung ca ai chad aal aénh meeic:

Pdt.dm H.: I:)dm -\/I dm

Pstam = 157.0,813 = 127,64
Talc a4l aénh meeic cuia aaling ca khi laim viadc ai talc aai aénh meeic f;, = 50Hz

N5onz = nl(l-S) = 1500(1'0,06) =1410 (V/p)
Do taii 4auu sao nan doing aialn chaiy qua maui transistor luic ceelc aali baong doing chénh
leu vai cuing chénh lai doing vaio aaiing ca .

Pam =3. Uf Is. COS(p n

cosﬂ 220. o 8 0, 75

2.Choin thiaat bé madch cang suaut
a.Xaic aénh Uy vai |y .
* Xaic aénh Uy
Aéil'ing ca éa'uiu sao giai thiaut taii adui xaeing Za = Zg = Zc ta col tré sad hidlu duling

B e L

Upha = ?U vaii Uy =

MaUi cualin day cuia aaling ca aalic aadt aiadn aip pha baong 220 (V) :

1 1 i 2E,
.. W g dqumldﬂ Eld#
U oa .%EUOI vaii Uq = E,

MaUi cualin day cuia aaling ca aalic aadt aiadn aip pha baong 220 (V)

-d lzﬁU Igﬁ'zzoltsa?(\/)

.....

.....

chénh lzeu dzea aaun nghéch leeu lai :Uq = 466,7 + 2 = 468,7(V)
*Xaic aénh Iy
Teei sad lid(u cufa phud tafi 4dling ca
Ipha = 0,3 (A)
limax = ~2.03ID.42(A)

Cang sualt cuia méadt pha
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P’ =P/3= 120/3 =40 (W)

P' g 40
P> =R.I? =
> R .ﬁ .@ 222400

Doing aiadin ca sai :

4687
L I 2 Bosa
TR 444,44I )

N oA ArnA

V¢ doing |4 talii maui thaii aidem lai tdeng ba doing aidln chally qua Transistor .Nha valy
doing aiddn hiddu dulng chaly qua maui Transistor baong malt nefa doing aiadn hiddu dulng
cuia teeing pha.

Vady doing &iddn Iy qua nghéch lzeu lai:

I f I lgo,s B.450

b.Ténh cholin bal chenh lzu:

Ai0n aip 4a6u ra cuia bail loiic CL : Ug = 468,7 (V).
N&uu coi sudt aip trdn cudln khaing lai khang aaing kég , doing &iddn sau chénh laeu chénh lai
doing &adt vaio bl nghéch leu.

Theo 430 taii thg cang suaut aating ca lai nhoi ,do &oi ta choiin bat chénh leeu cadu madt
pha sef thualn tidln vai 4an giain han trong thiadt kdu madich chénh leeu vai maiy biddn aip.

Madit caich gaon auing ta coi doing aiadn cadc aadi aadt vaio 4a46u vaio cuia bau nghéch
leu lai doing 14 = 0,45 (A) sult aip trdn maiy bidln aip lai 5,5%lg4 sulit aip tran aiddn trai khaing
lai 3,5% coin su(t aip tran hai van chénh leeu khoaing 2 (V)

Aidn aip chénh laeu luic khing taii :

Ugo = Ug4.1,055+2 = 468,7.1,055 + 2 = 493,5 (V)

Gial tré hidlu duling aiddn aip pha thai caup maiy biddn aip,v¢ chenh leeu cadu madt pha nén:

J2
UdO sz lvguzf
B lz%udo 114935 Is0v)

Aidn aip ngaediic maui diod phaii chéu lai :
U, I2u,, 41550 l77v)

Giar tré trung b¢nh cuia doing chaiy trong maui diod :

|
o= - P W5y
Adg diod laim vidc an toain vai lau daii ta cholin had sad daed treel va6 aip vai doing aiadn lai :
Ky=1,6 Ki=12

Ungmax = 1,6.777.7 = 1244(V)
Vai chéu aeedlic doing trung benh :
lg = 1,2.0,15= 0,18(A).
Tra saich “SA@ TAY LINH KIAUN AIAUN TAf VAI BAIN DAUN” ta choiin Transistor
loa(i D1427 madc theo kideu diod.
Chéu azalic aip :1500 (V).
Chéu doing :7 (A).
c.Ténh cholin bal lodc :
Nhae aaf gidii thid(u ai phadn treedic ta coi cang thaeic ténh cholin bai lotic nhee sau:

Sinh vién thue NGUYEN VAN PHUONG
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Kic = . .L goui lai té sad nhadp nha aiadn aip .

‘L
L .nz..KLC

Trong aoi : a = 0,425 vai n = 2 :chénh lzeu cabu mau pha.

MaGC ki 1aicC :
LC — N d

B 054687 23,43(V)

343
. i? Bos

o RLelE GRIG)

4.314%.0.03
V¢ bidln tadn nguddn aip nan ta chodn tud C ldin han.
Na&uu choiin tutl C = 340§ the :

118.10'
L 21(H
40.10 .) 1H)
b.Ténh chouin bau nghéch laeu:

Theo 430 taii ta ténh azalic I; = 0,3(A) .Nan doing aialn lain nhadt chaiy qua maui Transistor
lai:

Imax = 1g.K; vaii Kj=2,5
lmax = 0,42.2,5 = 1,125(A)
Vai chéu aeedlic aialn aip ngeeaic lai :
Ung = Ua.Ky Vaii Ky =1,5
Ung = 468,7.1,5 =703 05(V)
Tra saich SAQ TAY LINH KIAUN AIAUN T/ VAI BAIN DAUN ta cholin Transistor loadi :
D1878
Vaii doing Ic =7(A)
Vai  aip Vee = 800(V)
e.Ténh cholin maly bidun aip :
V¢ taii cang sualt nhoi nén ta cholin sa 446 chenh lzeu ca6u malt pha ,vai do doi adg
théch halip vaii sa 446 naiy ta cholin maiy bidun aip malt pha .Vaii sa caup lady aiddn aip pha
220(V) tzel leedii 4idtn xoay chidou .

- Té sal bidtn aip : m ‘ji 28 B
1

- Giar tré hidlu duding cuia doing chaiy trong maui pha thai caup MBA:
Nauu boi qua thaii gian truing daun ,th¢ doing chaiy qua theet catp maiy biddn aip chénh lai
doing Iq
i=14=0 45(A)
- Gia tré hialu duling cuia doing sa caup MBA:
l; =m.l; =2,5.0,45 = 1,125(A)
- Céng suaut bideu kidan cuia MBA :
S=(5,+5;)2
S; = Uyl; =1,125.220 = 247,5 (VA)
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Sz = U2|2 = 0,45550 = 247,5
S = (S +Sy))/2 =2475 (A)
*.Madch teei :
Cholin maiy biddn aip madt pha tiaut diadn loii :
Q=12VP 22475 s s7
Cholin madch tei co: a=45
Vady suy ra . b=18,87/45=4,1
Madich tzei coi daling nhee hgnh deedii (Hgnh 111-21).

N \
20
4
20 45
< 60
y
N
44
y
Baong tan silic coi tadgn thaut 1,3W/kg *ﬁ"b’\g lz2diing 7,5kg/dm? .
*Tred ngnn‘li :
Tidt didln tha : 4,4.4,5 = 19,8 (cm?).

Tiadt didln hidou quai : 0,95.19,8 = 18,87.(cm?
Troling leeéiing : 0,1887.0,6.7,5 = 0,75 kg. Henh
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*Trull gieefa :  Tidat diddn tha : 2.4,4 = 8,8 (cm?).

Tiaut didn hiddu quai : 0,95.8,8 = 8,36 (cm?).

Troling leealing : 0,0836.0,6.7,5.2 = 0,75 kg.
*Quy lait(culasse)

Tiadt dialn thd : 12.4,4 = 52,8(cm?).

Tiaut didln hiddu quai : 0,9.52,8 = 45,52 (cm?).

Troling lealing : 0,4552.0,2.7,5.2 = 1,36 kg
Teel caim :

Trong caic trud ta cholin B, = 1,1 Tesla

Trong caic quy lait ta chotin B’ = l,l.%.l,QZT esla

*Day quadn maiy biddn aip :
-Sad voing day quaun maiy biddn aip :
+S40 voing/van sa caup : W, = 45/B.Sg, = 45/1,1.18,87 = 2,16
+n, v, U, IB16.220 75 voing
-S&d voing day thaei calp maiy biddn aip :
+S40 voing vén theeil calp maiy biddn aip : W, = W/ n%.
Viii cdng sualt cuia adiling cd aadiic choiin ,Tra daii cdng suaut ta aaaiic n = 0,87.
= W, =2,16/0,87 = 2,48 voing
= n, = W,.U, = 2,48.550 = 1365 voing
*Ténh azaing kénh day.
-chotin madt aau doing aiadn j = 3.
Azding kénh day azéiic ténh theo cang thaic kinh nghialim sau:
+Azaing kénh day quadn s caup maiy biadn aip :

d, 13 \/% | KE] % .6omm

+Azaing kénh day quadn thaei calp maiy biddn aip:

d, 13 \/% | KE] /% B.23mm

- Cholin day : d; = 0,7mm d, = 0,45mm
*AUng quadn day :
Bain kénh trong cuia aaaing troin bao trud :

2 2
_4442l5 Yy

-L&6dng vaio maui trul madt &ang quadn day baong vadt liddu carch aiadn daiy 1mm coi bain
kénh trong
31,4mm ,vady bain kénh trong cuia day quadn sa cadp lai : 31,4mm.
-Day quadn sa calp cof sal voing day lai 475 voing chia laim 4 laip ,méaui Iaip 119 voing.
+Gifa hai laip aatt madt 1aip caich aiadn daiy 0,2mm,
-Day quaun thaei cadp .
+Giafa sa caip vai thaT caip aatt madt 1aip caich aialn daiy 3mm.
+Day qualn thaei calp coi 1365 voing chia laim 10 laip (maui laip coi 137 voing).
+Giafa hai laip aatt madt 1aip caich aiddn daiy 0,1mm.
e.Ténh choln Transistor cuia bad bam aiadn aip madt chiadu:
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Al 44y ta duing phaeéng phaip aiddu biun a4l raiing xung
Goui T, lai thaii gian mai cuia Transistor .
T, lai thaii gian khoal cuia Transistor

AN A

AN A

U, I .o, I,

Chouin tadn sau cuia bal bidaun aagi f = 100Hz
1 1
SuyraT=T;+T,= —* oms
Yy 1 2 f 00 .

=~

Zmin = 0,2 Zmax =0,9
Hidlu suddt nghéch lzeu lai n = 0,8 theo 4énh luadt baio toain nang leeéiing ta coi

P
Ul .Dd.m suy ra: I, "‘“—
t

Vi U, %uf la,14.220% Bsssv)
” 120
Vady I, 'm .30

Nha valy doing chaiy qua Transistor cuia bl aidéu chenh xung aiadn aip lai lyn., = 0,30 (A)
Chotin hal sau quai doing Ki= 3 th¢ ta chotin Transistor phaii chéu azalic doing :
Ip =3.0,30 =0,9 (A).
Nadu ta xem sudt aip cuia ball lolic phéa treedic nghéch leeu lai khang aaing kég ,the giali
UZmaX = 488,5(V).
Vady aiddn aip 446u vaio cuia bai biddn aéei :
o w885
Ug -Jzzi .407 27V
Chotin hall sad an toain vao aip Ky = 1,5 the 4idln aip ngeealic Transistor phaii chéu lai :
Uemoc IR5542,7 IB1426(v)
Tra saich “SA@ TAY LINH KIAUN AIAUN TZI VAI BAIN DAUN” ta chon Transistor loai:
D1878
Vce =800 (V)
lce = 7(A).
f.Ténh cholin diod Dy
Diod coi taic duling duy tr¢ doing aiddn qua taii Z; khi Transistor ngadt madch (khoai
).Do doing ainh haeding cuia doing 4id0n phéa treedic madt chiddu (aialin caim phaon a&ing cuia
thaii gian nafa maii tadt.Doing 4idln naiy ai qua diod D, nadip vaio tuli Cy 44 ngan ngeeia aiddn
aip teed caim tran cudlin day L quai 1din luic chuyden malich cuia Transistor tei traling thaii mai
sang traling thaii khoai vai baio va( Transistor trainh bé &ainh thuing vaii aidln aip ngaalic
Ung.max
Sa 440 dgaling soing bidgu diden quai trgnh doing aid0n vai diadn aip phéa sau bal chénh leeu
(henh 111-23)
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A
Ua [ Uz
t
T T g
11‘
I
In .
Gial tré trung benh culiadoing qua diod Dg lai >
1 Hcnh ITII-
Ipo = ?I I 5odt ._:;’Iloodt .}’I .ll.d

loo = (1-W)-1a Vaii I = [l
A&z tgm Ipomax ta ado haim I, theo [ ta coi 1

BN B Boran

Diod caon chouin coi doing cadc aadi lai (cholin had sau deel treet doing aiddn lai K, = 3):
Ip =3.0,073=0,22 (A)

Vai chéu azdlic aialn aip ngaeaic lai U,y = UKy vaii Ky = 1,35.
Ungmax = 489,6.1,35 = 760,96(V).

AnA

Tra saich ség tay linh kidln &iddn teei vai bain daun ta chotin diod loali :

CHAANG IV
MAUCH AIAOU KHIA@N

Sa 440 khaui cuia had thadng aidou khidgn:
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Phait Phan Khuyatuc
xung phaai h 3dati

A~ ————

A 4

A 4

I- PHATT XUNG CHUI AAUO :
Xung coi taén sdd mong muadn
I-1. Giaii thidlu 1C555 :
Vi malch IC555 do haing Signetics chau tatio gadm 2 khuydadch aadi thuadt toain OAL,

OA2 theelic hidlin chaic nang so sainh madt Triga, malt Transitor vai 3 aiadn trai madi cari

5kl

Vi madch coi 8 chan nha hgnh vel

8 4
5k
T
)
So dé vi ] . [
mach 6 >on1 4
IC555
S5k
o L
2 - ] 3
> OA2
5k
. Naui vaii ceelic am cuia nguaon ruai
. Kéch laat khi V,=2E /3 th¢ V3= 1
. Cagng ra V(3) min = 0,1v, V(3)max= 0.5V, 1(3)max =0.2A

Chan 4 khoai khi V(4) = 0 th¢ V(3) = 0, nddu khéng caon khoai thg ndui 4 vaio 8

. Lodic nhiduu, thaeaing the gadn tul aiadn 0,01..h(; chan 5 xuaung mass

. Nguaon ladt Vg = 2E/3 thg V3 =0

. Chén phoing aian thaeding asalic aauu vaii tul C cuia madich ngoaii

Naui vaii ceelic deeang cuia nguadn nuai E =5-18" tidu thul doing &idln 0,7 mA/1V nguadn
nuai

I-2. Sa 4a6 madch phait xung chui aadio :

I-2.a S& 446 madch :

©O~NOoOUTAWN

Vee (5-15v)
Sinh vién thye NGUY[EN VAN PHUONG w L L
Trang Ra ¢——>"
IC
7 555
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I-2.b Nguyan Ié laim viadc :

Al traling thaii ban 4a6u maii cadp aiadn, aiadn aip tran tud U, = 0. Do valy 4i&0n aip
tadi chan 2 vai 6 cuing badng 0 nin &i 446u ra chan 3 iddn aip & meic cao (. = 17v ) vai
trdn tul caing tang.

Khi aiadn aip trén tud C .ZUCCIB th¢ badt 446u 3 sei chuyaen traling thaiivaé meeic thaup
coin chan 7 sef ai maeic cao, luic naiy tul C sei phoing aialn, aiddn aip trén tud caing giaim. Khi
aiadn aip tran tud giaim &aan giai tré U, =U./3 th¢ dadu aaei meeic tralng thaii chuyégn lan
dao aaling ceef tidlp didun, ai 446u ra chan 3 sef azalic dafy xung aidou khidgn vai sau aoi deea
aauan khau phan phaui xung.

* Daling xung ra nhe sau :

I1- KHAU PHAN PHAUI XUNG :

Y4&u cadu phan phadi xung lai talio ra caic xung aidou khidgn mai Transitor theo quy
luadit doing mai aaling ca, teei baing tuaon teel dadn aidln cuia caic van Transitor ta coi nhadn
Xelt sau:
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+ Khi T1 daun thg T4 khoia, teeic lai T1 coi xung aiaéu khidgn th¢ T4 hoain toain
khé&ng coi xung aiadu khiden

+ Khi T2 coi xung th¢ T3 hoain toain khang coi xung aidéu khidgn

Adg talio azdiic sed phan phadi xung nhae vady cadn sai duling caic Triga vaii caic aaou

ra daio vai khang aafo. Theo nhae phan téch trén thg coi 2 Triga ( 2 Trigad 4aUm taui aa aalic 2
traling thalii teeic lai coi 2 xung 446u vaio thg 4a6u ra nhalin eseaiic 1 xung ra, nhang trong 1 chu
k¢ &iddn aip che coi 2
xung ( mdui xung caich nhau 1/2 chu ky ) nan che azaiic xay daeling baii 4aum Modul 2 mai
thai teeic lai ai 446u vaio coi 2 xung thg 446u ra coi 1 xung, Xung asalic cung cadp tal 4adu ra
cuia khau phait xung chui &alo 1C555
Bal 440m azalic xay daeling tran ca sai cuia Trigd T ( Flip Flop T)

caon phaii phan phadi xung aaun caic Transitor phui hadp vaii yau caéu mai traling thaii caon
coi cuia caic Flip Flop T nhe sau:

Teel o ta thainh 1a0p baing trading thaii cuia caic Flip Flop T
Da(ia vaio baing traling thaii cho caic Flip Flop T ta tgm azalic sl lidn hal gieia caic dadi
leedling
4abu vaio val ra caon taui giain theo phaeang phaip Karnaugh

CK

QO

B0 tao xung phan phéi dung T- FF ¢6 dau vao T=1:
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1— T QF———T1.T3
>CK QF——T2.T4

Clock

Il - KHAU KHUYAUCH AAUI XUNG:
Khéau khuyadch aadi duing linh kiddn bain daun, trong &oi sei duling caic phaon teei
gheip quang (Optocoptcur ) nhaom caich ly gisgefa madch &aiing leelc vai madch &iddu khidgn
Sa aao khuyauch aadi xung cho madit taéng cang suadt thuatic nhoim chadn

Nguaon tafo Nguadén phut
R5 R6
] 4 Ai aaun
R T daling ca wvail
| < _I: | rpr-s21 Transitor
| | canag|suaut
Tel |__2_ ————— B—J
caic R4 % Transi
v -
Flip \L>Q2 <£>Ql Yy tor
Flop h T cédng
taii . N ) o suaut
Sa aao0 khuyadich aadi xung cho maut tadng cang suaut|thudids,Bheim
= -E

Nguyean lyu lagm vieéc : Amk?gfa?n

Khi tén hialu azea vaio chan B cuia Transitor Q1 teei caic Trigd ‘&f meic logic ‘0’ the Q1
ngaeng daun , 4a46u vaio vai aabu ra cuia Optocoptaur khéng coi doing, do aoi Q2 ngeeng daun
val Transitor T khang deedlic kéch théch ai caelc B. khi tén hialiu 4a6u vaio cuia chan B cuia Q1
teei caic Triga ai meeic logic ‘1’ thg Q1 daun doing , laim cho Q2 daun vai kéch Transitor céng
suaut daun

IV - TENH TOAIN MAUCH AIAOU KHIA@N:

IV-1. Xaic 4énh taon sad xung ra cuia 1C555 vai caic Triga:

Vi mafich IC555 laim vid(ic ai chal aal tel dao aling, tadn sau dao aaling phud thualic
vaio sl phoing nadp cuia tud C.
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Ar~nA

Khi tull C nallp qua 2 aiadn trai R1 vai R2: tel sa 440 madch aialn ta coi phaang trgnh
can baong aiadn aip cuia madch &iddn: iR +U, = V¢,
du,

i: doing &iddn nadp cho tud, i=

Phaeang trcnh ma tai quai trgnh nalp cho tud
du,

r

I_Indu

Hay T, [PU(p) - Us(0) ] + Uc(p) = ;;

+LJj] =vv = VdiiT,CR

cc

-c(p)(Tnp +1) = V—S: + T,U(0)

oON= A=

Vdy pheedng trenh viddt 1adi : Ug(p) [ Tap +1] = V? T Vo3

B - +

1
Al 3

Uc(p) = \.1.CC ( : . . ) Vcc[ = .7]
" PIF AP IF) AP IF)

Teei ainh ta tom aalic gadc cuia toain teei Laplace :

Ud) = Ve (1- Ze™) @
Khi kadt thuic qual trcnh nadp the U, (T1) = 2V/3 , thay vaio (1) ta coi
2/ .1
Yol ol ) @)

teel phaeang trgnh (2) giaii rata deatic T, =0,7.C.(Ra +Rg)
Teeang tel phaeang trgnh phoing aiddn cuia tud

V
Ue(p) (TWP+1) = ﬁlnucm) (*)
ta Aaedlic Uc(p) (TP +1) = F%Tnvcc

v eTom T Ve,
-(p)—TnP(P.%)f .F [( l.%@ ]
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1 1
-(p) = Vcc[E H]
P )
. A g s 3 1 K
Teei ainh ta tgm azeaic galuc U((t) = V(1 - ée ") (3)
Kaut thuic quai trgcnh phoing aiddn the : U(T1) = V/3, thay vaio (3) ta aeealic

)
Vel ale ™)
3
B -071.-07CR

v¢ quai trgnh phoing &iddn ché phoing qua Rg do vady chu k¢ xung ra lai:
T= T1 + T2 = 0,7C(R1 +2R2 )
Taon sau xung ra cuia vi madch IC555 :

1 _ 1

foee = = =
71 T orcRIBR)

V¢ coi 6 xung ai 4aéu vaio (xung CLOCK ) lady tei IC555 the ai 4a6u ra cuia Triga coi 1

AT A

chidéu tran taii f= Tsss = 1 1

6 60CRIR) 2xRIER)

Mué&udn thay &dgi tadn sdi ngudon thg ta phaii thay &agi tadn sdi madch phait xung chui

.....

aaong bau rato 1a6ng soic, yau cadu aidou chénh taén sau nguédn cung caup cho taii tei 15-
50hz. Ta chotin giaii tré tud C lai 0, 1§

.....

_ 1 _ o
5o_m B -0 1aoy R =47

.....

_ 1 ) o
© 2201108 7IER,) 10 .- sl lady R, = 50kl

.....

Bau phan phadi xung duing 2 vi madich 4013 chaeia 2 Triga D loalii CMQOS coi diadn aip
ra meic logic ‘1’ lai 4,9v vai doing khoaing 500.

IVV-2. Ténh cholin caic phadn tei madch khuyauch aadi xung:
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Theo ténh toain traedic, Transitor cang suaut T cuia phadn nghéch leu cholin loalii BUX-48
coi caic thang sit .5 . 1c ma=9A vaii doing laim viddc I¢,=6,73A the doing cuia Baza T lai

15=273= 0 80A
7.5

IV-2.a Ténh cholin caic phadn teei cuia madch khuyadch aadi xung
* Chouin Transitor Q1: choln theo aiddu kiadn I¢ = I, = 5mA, Vce>Vec loali NPN

Vady ta choun loali 25C828

Théng sau | P (mW) FT(M HZ) tOC UCB max UCE max UBE max Ic max . Type

C828 250 200 125 30 30 5 50 | 220 | SN

Aialn trdi Rs cholin theo aia6u kiddn
RS — Vcc .LEP .CE(Ql) — 5ll,5 =500 (-

I 5

op

Choiin Rs = 470J§

V¢ Q; cheea baio hoai ndn hid sad khuyauch aadi doing 18in, vé dud [ 200 vady doing

_l. _510° _ = |

IB_I 200

Doing naiy nhoi han doing cung calp cuia malich CMOS 4013 nén ta cho thdm aiadn trai
haln doing

Ve leconon Il Il BB B
R, = —==ceeal) SO0 TUPEQ) =2 g~ [l 3600(l=136K|
: - w ssam  Iooodi=136<

Trén thalc tdd nan duing tré sal nhoi han, vé dul 68K‘ﬂ daim baio LED optocopteur
aeealic cung cadp aui doing. Choiin R, = 68
*Chodn Transitor Q,: theo aiddu kiddn 1c(Q,) > Izt = 0,84A
Uce(Q2) > Uce = 30v loali NPN
Vady chouin Q, lai loalii C2275 coi caic thang sau sau

Thén
sau ’ P(w) fr(MHz) t°C Uce max (V) lc max . Type
C2275 25 200 150 150 15A 40 SN

*OPTOCOPTEUR: cholin loaGi TLP-521 do Nhad(t Bain chau tado coi caic thang sau sau:
Aiatn trai caich ly:  Re. =10}
Aialn aip caich ly: 2500v doing &iadn phait quang 5mA
Teé sad truyadn doing 50-100 1adn lady te sad truyasdn doing 50 ta coi
lop=5.50 = 250 mA = 15 (Q,)
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Ic(Qy) = l(Qz) = 40.0,25 = 10A, doing aialn naly quar lain so vaii doing aiadn
céon lai oo, IS '%’.),OZ]A nan ta gadn thdm R 44g halin chal doing &idn

Choiin Rg = Voo lseio) lser) i5l),7.,5 odll choiin Rs =560[l/8W, &i aay
| 5o, 0,021
aiadn aip nuai madch kén lai 15v
IV-3. Cholin madch &iddu khiagn bad aiadéu chenh xung aiadn aip:

Nhe ta aaf ténh toain ai tran, Transitor trong bal aidou chenh xung laim viadc ai taon sad
500hz v¢ valy ta phaii cholin bal aidéu khidgn Transitor sao cho tadn sad xung aiddu khidgn
phaii badng 500hz. Ai 44y ta choiin vi malich tadio xung 1C555 vaii tadn sau xung ra fsss = 500hz
nha aaf ténh toain ai trén ta coi tddn sal xung ra cufa IC555 lai:

1 1
foss = 1 !),7C(R1IZR2)

Ta cholin tud C= 0,047., ta col

Bo 2R =60790 [}

1
fece =
" 0,7.0047.10% R IR,

Choiin R, = 18K}
R, = 47K}

3 _ CHAEANG IV 3
THIAUT KAU MAUCH AIAOU KHIA@N

A.HAU THAUNG AIAOU KHIA@N TAON SAU
Madch aiddu khidgn nghéch lseu aip ba pha coi nhiddm vud :
+tallo xung aidou khidgn adg khéch mai 1aon lealic 6 Transistor cang sualt ,maudi xung kéch coi

ArmnA
AnA

nhoim kia.

I.Cheeic nang cuia had thaang aiadu khiéen :

-Talo ra nhaing xung coi adl radng nhaut &nh vai h¢nh dalng nhaut &énh ,phan phéudi xung
had thadng aiadu chénh bao gaom :

+Béal phait xung chui &ado : lai caic khau dao &aling coi nhiadm vud tado ra caic xung aiaou
khidgn &sea &aun bad phan phédi xung &48g aiddu khidgn teeing Transistor .

+Khau phan phadi xung : Laim nhiddm vu( phan phadi xung taii teing khau khuyadch aadi
xung theo maat tradt teed nhadt &énh vai tadn sad phud thuadic vaio khau phait xung chui dado.
+Khau khuyadch dadi xung : coi nhiddm vul khuyadch aadi xung teei bau phan phadi xungasa
aaun kéch mai Transistor ,ngoali ra coin sa&i duing caic bal gheip quang nhaom caich ly madch
aiadu khidaen vai madch aéing ledc.
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*Sa 446 khaui madch aiadu khiiden (Henh 1V-1)

Phait Phan Khuyau
Xung »  phaui > ch >

Hcnh

Van

a4 ~ =
~haad T AANAa

I1.Phan téch madch thiaat kaa :
I.Khaui talio xung:
a.Giaii thiddu vi madch IC 555 :

Vi maich 555 lai loadi 4a nang, Ban trong bao gadém hai bail so sainh,1 trigger,BJT vai
ba 4idan trai SR

Va6 calu talio thelc chaut ban trong 1C555 bao gadém 25 BJT 2 diod vai 16 chan &iddn
trai ,caic 4a0u ra ban ngoaii gadm 8 chan :

Chén 1 : nddi am nguddn hay n&di masse.

Chén 2 : A4du vaio khing aaio cuia bail so sainh thei hai.

Chén 3 : A4du ra Vamin = 0,1V ;Vamax = E-0,5(V)

I3max = O,Z(A)

Chan 4 : chan reset (Chan khoai ,nddu khang caon khoai the nadi dedng nguaon).

Chan 5 : 4énh meeic aip aidou khiden ,lodic nhideu ,thaeding nadi tud 0, 1|l

Chan 6 :4énh meeic ngeeding Vg = 2E/3 the V3 = 0.

Chan 7 : chan xai thaeding naui vaii tud C ai madch ngoaii .

Chan 8 : naui deedng nguadn E = 515 (V) tidu thul doing 0,7 (A) khi nguéaon lai
5(V) khi nguaon nadi 15(V) the 1 = 3 (A).

. IC 555 coi raat nhiadu @ing duling ,caic daling &ing duling aoi aaaiic chia ra laim hai daling ca

bain :

-Mafich aan &gn (monnastable)

Aait ténh cuia madch naiy lai coi mait tradng thaii ba6n trading thaii thai hai lai taim
thaii .Thaii gian trai ladi traling thaii 4gn 4énh phu( thualic vaio mafich dao aling R-C ban
ngoaii (madch thaeaing duing laim madch timer).

-Malch dao aaing aa haii (astable):

Aadc ténh cuia madich naiy lai noi phait xung chuagn (tha&ing aséiic &ing duling laim
bal tao xung nhép)

Caulu tado bén trong cuia IC 555 (H¢nh 1V-2):

8
! H N
5
o 1 oa

]
— 3

| 0oL
_2
Slllh -
Tra ‘+OA1
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b.Sa 440 aing duling cuia mafich tao xung
Sa 440 nguyan lyi cuia madch tatio xung (Hgnh 1V-3)

+Khadi phait xung IC 555 laim Vee = 3
vidlc ai chdu aau dao aaiing tatio d% U,.
Xung coi t&én sau nhae mong muauwnt] 2 —

+Nguyén lyi laim viddc :

Al traling thaii ban 4a6u maii
calp ai4ln ,4i40n aip tran tud C RF
V. = 0,nh& vady aiadan aip ra tadi

chan s&u 2,6 cuing baong khang

nén &adu ra chan sad 3 &i maeic cao.L 0,1
Chan s&l 7 meeic cao ,tuli C sef l '
azalic nalp tel V¢ qua Ra,Ry ,xué&L masse. L

Tul caing nadp aiddn aip trén tud caing tang .
Khi aialn aip trén tud aadt V. [l 2 V./3 thc aaou ra sel cI"I'{" ';'}‘1“ *I“\“/'i“g thaii vad meic thadp,
chén sdu 7 chuyaen vad meeic thadp,luic naiy tud C phoing R e 220 7.AiE0N aip tran tud
giaim dadn aaun V/3 th¢ dadu ra chuyden 18n maic cao,chan 7 chuyagn l&n meic cao tul C
asealic nalp traf laé .Quai trgnh dao aaling caer tidlp tulic nha vady vai 4a6u ra chan sau 3 cuia
IC sel coi mélit daly xung vuang .

- dading xung ra :

L t

2.Khau phan phadi xung.
*. Yau cadu cuia khau phan phaui

Transistor theo auing quy luadt aoing mai cuia no .

*. Theo ydu cddu tuddn ted daun aiadn cuia caic Transistor ta coi nhaln xeit sau :

xHenh IV= caic xung 4id6u khiden mai caic
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+Khi T col xung aidou khidgn mai daun doing th¢ T, hoain toain khang coi xung

aiaodu khiagn , T, khoar .

+Khi T3 coi xung aiddu khiden thg Tghoain toain khéng coi xung aiaéu khiaen .
+Khi Tscoi xung aiadu khidgn thg T, hoain toain khang col xung aiadu khiaen .

* Adg talo axdiic caic xung aidou khiden nhae vady ta s&ei duling caic trigger vaii 4a6u ra
daio vai khang aaio.Theo nhae phan téch ai trén thg the ta caon coi ba trigger (teic lai coi tadi aa
8 traling thaii ) vaii 8 xung 4adu vaio th¢ a4aéu ra nhalin madt xung .Nhang trong matit chu kyi
4idln aip the ta ché coi saiu xung aiddu khidgn the 4aéu ra coi malt xung, xung asalic cadp teel

aaou ra cuia khau phait xung chui aado I1C 555 .
Cai traling thaii c&6n coi cuia caic trigger nha sau :

i caic D-Flip-Flop.

1 2 3 4 E € 7
t
' e e e e e e ]
o e e e e e e
e e e e I
o S S N R B
| | | i t
A
Q3 | : | | | |
e e e R
' i e i i e -
3 e e = s s =
- — :
! e e e e e e ]
c. = e e = e =
| : : t
TaQz ic traling thaii caon cai cufa trigger ta xdy xasing béii A34m tran ca g
Ta coi‘ bain cuia D-Flip-Flop|nhee sau. ! t
in D Un+l . | | Cn Qe 1P >
0 0 0 0 0 0
0 1 1 fienh 0 1 1
1 0 0 1 0 0
1 1 1 1 1 1

Aalc treng : Qns =D

Ta xay deelng bain trang thaii cho caic trigger :
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Xung | Tralng thaii hidon tadi | Tradng thaii tidup theo | Aadu vaio flip - flop
Qn Qn+1
Q1 Q. Qs Q1 Q: Qs D D, Ds
1 1 0 0 1 1 0 1 1 0
2 1 1 0 1 1 1 1 1 1
3 1 1 1 0 1 1 0 1 1
4 0 1 1 0 0 1 0 0 1
5 0 0 1 0 0 0 0 0 0
6 0 0 0 1 0 0 1 0 0
aadu ra ta tadi thideu hoai haim logic duing baing Kananugh.
* Vaii 446u vaio Dy :
D;
Q2
Q&Q3
N 00 01 11 10
1 0 0 X
1 X 0 1
........................... D= Q.
Vaii 446u vaio Do:
D2 Q2
O\ 93
00 01 11 10
0 0 0 X
1 X 1 1
D5 ="Qj
Vdii 4a6u vaio DDo
3 Qs
Q\Q3
N 00 01 11 10
0 0 1 X
0 X 1 1
D; = Q>

Vady ta ddlic hal 48Um duing adg phan phadi xung vaii sa 446 nheae sau :

Dy

Sinh vi
Trand CK,

'EN

/ AN

D,

CK»

Theo
baing tran
adg tcm
aeealic sl
phud
thuélic
giela caic
aadi
leedling vai
caic aadi
leediing

D3 O3

CKs3 Qs

CK

]

]
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3.Khaui khuyauch aadi xung.

Khéui khuyadch &adi xung duing &8¢ tang doing vai aip 4dg kéch vaio calc B cuia
Transistor cdng suaut . Ngoalii ra coin coi taic duling caich ly giela malch aaing ledc vai
madch &idéu khiden,ade &aim baio cho madch aiadu khidgn laim vidlc chénh xaic vai an toain .

Adg thaelc hiadn caich ly giefa malch &ilng ledc vai madch &id6u khiden ta duing
OPTOCOUPLERS (optoon quang).Caic tén hidlu xung sei baio adon led phait quang &ag kéch
cho Transistor quang daun.Viadc duing OPTOCOUPLERS cori aadc ténh tadn sau thuadn tiadn
vidlc gheip coi sai sal tedng aaui lain, ndn aal chénh xaic cuia phaon tei gheip quang lai coi
gdii ha(in .Sa 446 khuyadch aadi tén hiatu nhee henh 1V-6.

+12V ¢ +12V o

Phéon tel

Ry

Qs

* Nguyan lyi hoadt a4iing cuia s& &¢nD

-Khi coi xung kéch &&in aidim g sef laim cho Q; daun nén
cuia Transistor quang vai Transistor quang daun .

-Doing calic E cuia Transistor quang Aadt vaio Q, 1&in han 0,6V laim cho Q, daun caic &iadn
trai Ry,R,,R; duing &8¢ halin chal doing cho caic BJT Qq,Transistor quang, Q, vai Led.Do Q,
nali darlington vaii Qs lai Transistor cdng suait nin doing caelc E cuia Q, sel kéch mai
Transistor Qs.

ing aiadn chady qua Led phait

Sinh vién thue NGUYEN VAN PHUONG
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Khi khéng coi tén hidlu &3an g th¢ Q; ngeng daun ,ngadt doing qua Led phait nédn
Transistor quang ngeeng daun , Q, khoai do &oi khang coi tén hidlu &adt vaio caelc nadn cuia
Transistor cang suaut vai Transistor naly khoai.
4.ténh choln madch aiadu khiéen :

Vi malich IC 555 laim vid(c ai chdu aal ted dao aaling, tadn sal dao aating phul thualic

AN A

col madch aiadn :
-Phaeang trgnh can baong aiadn aip cuia madch aiadn trén lei-:

I.R + U. = Ve
Vaii R=R;+R;,. v,
Trong a071 do\mg sian naﬂp i G i .: ddutc . R= R, +
Vady pheedng trgnh vi phan mé taf quai trgnh nalip cho tuQV. c T
C.R. du, ./CC . °

dt
Vidat phaedng trenh naly deedii daling toain teei Laplace:

du,
LB
Hay ko b ol m-
mbh-uk-m.

trgnh UCID-P.-%%VCCI-
vV, vV,
ke 0 O}

Vi B -rC
Teei haim ainh tra deedlic haim gadc cuia toain teei Laplace :

ucmm.lge?l(*).

Kaut thuic quai trcnh nalip the Ug(ty) = 2.V/3, thay vaio (*) ta aaalic :
T.=0,7l] =0,7.RC =0,7.(R, + Ry).
Teeang teel aadi vaii pheedng trenh phoing aialin ta deedlic cuia tul ta tgm aaeaiic :
T,=0,7.R,C vdii [l =R..C.
Nha valdy chu kyi xungra:T=T; + T, =0,7(R, + 2Ry).
Taon s&u cuia vi madch 555 lai :

1

Sinh vién thue NGUYEN VAN PHUONG
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Khi coi 6 xung lady teei 4a46u ra cuia IC 555 th¢ méui 4abu ra cuia trigger coi mait xung. Nhae
valy tadn sal xung cuia caic trigger cuing chénh lai tddn sau cuia aian aip xoay chiddu tran taii
vai baong 1/6 tadn sau cuia IC 555 .

f 1
f 555 .
P § TN |

Mudln thay &égi tadn sél nguédodn aidln xoay chiddu tran taii the ta phaii thay adei taon
sau cuai madich phait xung chui dadio, vidlc naly aeeaiic thadc hidlin baong caich thay aaei biddin
trai Ra, Rp.

Aaui vaii taii lai 44ling cd khang a4aong baii roto 1a6ng soic yau cadu aiddu chénh taon sau
nguadn cung caup cho noi teei (3Hz W 100Hz).

Nauu cholin tud C = 1h """"

R, = 0 4zaic xaic 4énh : 100 , 2101 sl

Aialn trdi R, aing vaii tadn sau f = 3Hz lai:

1 9365|381
3.TF R _Say ]
22108 R. IBR, 2 o

*.Ténh chotin linh ki&ln cuia khaui khuyauch &adi xung:
ta coi Transistor cédng suaut trong madch aaiing leedc lai D1878 coi .: 8,

lcmax = 6(A) , doing laim viadc I, = 0,45 (A).Nén doing caon thidut 88g kéch vaio caelc ndon
cuia Transistor cang suaut :

15 = 1o/l 0,45/8 = 0,056 (A).
Aid0n aip maut chiddu aadt vaio bal nghéch laeu lai Uy = 468,7 (V).
Tagn hao cang suaut cadc tidgu tran Q, :

Pe = Ud..IB t68,7.0;056 W25

314

Vady ta phaii cholin Q, thoai main :

lcmax . Ig = 56mmA.

VCEO . Ud = 468,7(V)

) Pc B Penin = 2,266 (W). S

Tra saich SA@ TAY LINH KIAUN AIAUN TAI VAI BAIN DAUN ta cholin Transistor

loadi: D1878

PC = VCBO = 800(V)

lc = 7(A). B 20

|m2 mzl

Phadn teei gheip quang ai aay ta chotin OCTOCOUPLER cor :

Aiadn thau caich ly tadi thideu 2500(V).
Doing &iddn caelc aadi : 20mm(A).
Doing qua Led : 10mmA.

Cang suaut tidu tain trdn Q, caedc aadi lai :
Vady ta choln Transistor Q, loadi : C828 cor caic thang sal nhe sau :

Sinh vién thue NGUYEN VAN PHUONG
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Vego =30(V). Vego = 5(V).
Vego = 30(V) Ic =50 (mmA)
T,=75°C B 130/520.

Khi Ql daun ta coi ILed-RZ + Vieg + VBEQl =V,
Veq : aiadn aip rai trén led cai 1,8(V).
VBEQl aiadn alp. ralﬁ)an Transistor Q; cai 0,7 (V).
A _ 12,7
Do 40 : == oqom B0l
Choiin R, = 1(K-
Choiin Ry : Doing cédn thidut 4de kéch cho Transistor Q, lai :

10
. i..@ B.076(mmA).

Théing thading aialn aip ra meic logic “1” khoaing 1,7(V) (aialn aip aait vaio calic naén
Transistor Q,)
R1: .JBEIIJBEZIJ '7l07'1163(k-

0,076. 100

Choiin Ry = 2 6(k-
Cholin R3

.2Vcc .JCEQ .JCEQZ .‘| .BET .2 12..) 7..) 8 l 05(k.

e 10.108

Vady choiin R = 2Kl R, =1 K] R; = 2,6k}

B.HAU THAUNG AIAOU KHIA@N BAU AIAOU ATP MAUT CHIAOU (AAMC)
1.S8 446 khaui :

Talo Aidou Khuyau
xXung | chau > ch >

A ee e A
S AN <711~ AAyA

Van

=~ s

Hai khau naiy bao gaém : maut vi madch IC 555 kaut nadi vaii hai tul C,, Cyvai hai
aialn trai Ry,R,.
Khau taio xung naly duing IC 555 laim vidlc ai chal aai aa haii noi coi taic duling tadio ra daly
Xung coi tddn sal mong muadn.
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Vee = 5
B>
U.rg
R, 8 4 .
>
r—tz—{_7
XRb 7] 6
2
5
1
C ::O,lll

I
*.Nguyan lyi hoalt d4iing cuia malch nh&e H¢nh IV-3
aal noii ai phaon xung aiaou khiden .
Ténh chotin linh kidlin cho madich ngoaii IC555 .Nhea aaf ténh ai phaon traedic ta coi :
T, =0,7C(R; + X.Ry).
T, =0,7C((1-X)Ry).
Aig a3n giain ta choiin C = 1jJ}
Ay lai khau talio ra dao aaiing a haii vaii tadn sau khang a4gi vai zdiic xaic aénh
1
fb

JCR. IR,
N&du ta thay a4ei tadn sad theo quy luadt U/f = const = K
= K = Uan/fam = 468,7/50 = 9,37
£Ing VAii fin = 3Hz => Upin = K.fin = 9,37.3 = 28 (V).
= [} U.../Us = 28/468,7 = 0,06.
= Tyl T = 0,06 => Tpaep = 0,06.T
Nauu choln f, = 150Hz th¢ T =1/f = 1/150 = 0,0067 (S).
= Ty = 0,06.0,0067 = 0,0004(s).
Madt khaic ; T =0,7.C.(R)) => R, =0,0004/0,7.10° =571,4 (|}
0,7.C.(R, + 2R,) = T = 0,0067 => R, + 2R, = 0,0067/0,7.10°°.
R, + 2R, = 9524 (|}
= R, = (9524 - 572)/2 = 4476 (|}
(v¢ qua khau aiadu bidin xung th¢ xung ra bé aaio pha so vaii xung vaio nan T, = T1).
Nguyéan lyT &idou bidln aau rating xung aeeaiic thaelc hidln nhee sau:
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g -0CR, HEE) _ . HEE)

T ocrR, IR R, IR,
Baong caich thay aagi tyi sal x ta thay aagi aaiic lae‘l aol thay aagi azalic aialn aip aadt vaio
bal nghéch leu.Tyi sal x aedlc thay aagi baong caich xoay biddn trai R,.
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CHAANG V
S/AU CAU VAI PHAANG PHAIP BAIO VAU
I.Aadt vadn aao :

Caic thiaut bé vai linh kidln bain daun ngaiy nay s&i duling raat nhiddu Iénh
trong taut cai caic lénh vaelc. Tuy valy chuing coi nheaalic aidgm lai radit nhaly
caim vaii chad aal laim vidlc bauat theeding coi thdg daun aadn ha hoing mait
phatn hay toain bal thiddat bé.

*Vaii bal bidun taon ta coi thdg phan chia laim hai loadi sed cau :

+Sa( cad didun ra ban ngoaii thidut bé nha ngadn malch aadu ra, ngadn
madch phu( taii,ngabn madch sau nghéch leeu, aaut nhidn maut aiadn, saum seit...

+Sul céu xaiy ra ban trong nhee :mait linh kidln naio &oi cuia madch bé hae
hoing do aoi madich khang laim vid(c asealic, caic linh kidln madt taic duing hoalc
ha hoing theo.

Nadu caic loadi sel cal khang aesedlic khadc phulc kép thaii the sef daun
4a0n hee hadi aauing ca,thiadt bé aidéu khidgn vai caic thiddt hadi daing kég khaic.

.....

thidlu azalc.

Vidlc leda cholin caic thidut bé cuing nha phaang phaip baio val phaii
aealic tidun hainh tran ca sai che tidu kinh tad kyt thualt. Baii v¢ cuing mait mulic
aéch baio val coi thdg duing caic pheeang phaip khaic nhau, thiddat bé baio vad
khaic nhau. Caic thiddt bé coi gial tré quan trotiing vaé madt kinh tau cuing nha an
toain caon phaii azalic baio val baong phaeang phaip baio VAl coi aau tin caly cao.
Caic phaon coin ladi coi thag sei duling phaang phaip vai thidut bé baio vad aan
giain vai ref tidon han.

Khi tiddn hainh choiin vai thaedc hiddn baio vad cho caic thidat bé bain daun,
ta cadn chui yi aadn caic thang sad gidii halin sei duling cuia chuing.

+Ai&0n aip ngaediic 1ain nhaut.

+Giai tré trung bgnh cho pheip aadi vaii doing aiaan.

o A T e . s aemn Caixn . di o du

+Tauc aad tang treeaing lain nhadt cuia doing aiddn vai aiadn aip o vali e

+Thaii gian mai vai khoai cuia linh kidlin bain daun to, , t. viddc leeda cholin
caic thang séu cuia madch baio vad,tuyi thudic vaio caic loadi seel céu vai deela
tran caic loadi s&d cau.

I1.Baio vad chaung quai aip vai tatc aau tang aip.

Khi cholin giai tré aialn aip cho caic thidut bé bain daun ai malich aaling
leelic ta thaeaing chotin hal sad deed treel Ky = 1,5. Nheaeng iddn aip cuia caic thiaut
bé phaii chéu trong quai trgnh laim viadc coi thdeg 1an d4aun haing nghcn vén (do
quai trgnh quar aau hoalc sel cal) ngeaeali ta goui lal hidln tealing quai aip.

*Hidln teealing quar aip xaiy ra do caic nguyadn nhan sau.

-nguy&n nhan naui tadi : Aady lai sl téch tul aiadn téch trong caic laip bain daon
trong quai trgnh chuyden madch. Khi khoai caic linh kiddn bain daun baong &iddn
aip ngaalic the caic aidln téch naly adgi ngeaalic hainh trgnh talio doing &idln
ngaealic chaiy trong khoaing thaii gian radt ngadn. Saed bidln thidn nhanh choing
cufa doing aialn ngaeaiic chiddu naiy gay nan seic aidln aaling caim &ing radt Iain
trong caic aiddn caim (luan luén cor) trong madch. V¢ vady giaia catadt vai anaut
cuia diod cuia tisitor hay caic caelc C val E cuia transistor xuaut hiadn aiadn aip.
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*nguyan nhan ban ngoaii :

Nhzaing nguyan nhan naly thang theeding xaiy ra ngatu nhian nhee : khi saim
seit, khi doing ngadt caic thidat bé khang dait khoaic, caim khaing bain than cuia
hidln tedling dao daling aidln aip vaii bidn aal veedlic quai bidn aal aialn aip
nguadn nhiddu laon.

Adg baio val ngaedii ta theading duing aiptamait hay hay match RC madc song song
Qe ot snre L g A . An s du 0r . - g ..
vaii thidat bé caon baio vad. Caic dalo haim — cao ai caic ceelc cuia diod ,tiristor
dt
. A A du N s . N .
hay transistor tallo nan doing aiadn i = C. m trong tul madc trén caic caelc cuia

linh ki&on &oi. Ai&ln caim cuia malch halin chad bidn 4ai doing 4id0n qua tud
4idn. Ngeadii ta sef duling madich RC laim malich trat giuip luic chuyagn madch.

|
AV
¥ > |

——cC —C

Henh V-
Khi diod mai tran henh : tul C ﬁ.w...g ard0n qua diod. Ngaali ta coi thdg halin chad
aalo haim % badng aiatn trai R. Adg cafi thidln baio vad chang ladi ‘:'j_‘t*
ngaaii ta madc thdm diod D song song vaii R. Tham sad cuia malch R,C aalic
choiin vaio khoaing ) 0,01l tzi

10 lodl

I11.Baio vad quai doing vai tauc aau tang doing .

Doing &iddn lai nguyan nhan traedc tiaup gay nan caic ha hoing cho caic
thidut bé bain daun do taic duding nhiddt cuia noi. Moui madt gheip cuia bain daun
lain, Q = 12.R sef taic dauing 1an madt gheip bain daun laim noing chaiy vai phai
huyi madt gheip

Nguyén nhan quai doing aidln coi thdg lai do taic 44lng teei bdn ngoaii nhee

4idln aip tang cao taon tadi trong khoaing thaii gian daii hoadic coi thag lai do
nguyan nhan nadi tadi nha ngadn madch, quar taii khaii aaling aaling ca ...
Taic hadi cufa quar trgnh tang doing aidln cuing coi nguydn nhan tedng tel nhee
thidut bé chéu doing quai cao. Khi coi sl tang nhanh doing aiadn caic hadt aa sad
aeedlic tang tadc lan val dalt aadn tadc aal coi thdg va chalim vaii caic halt khaic
gay nan madt hialu aeing raat 1ain phai huyi madt gheip.
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Talc aau tang treeding doing aiddn cho pheip cuia Transistor coi trong bal nghéch
leu lai:

E (t:Max = (A/m.s) =7/6 = 1,16(A/m.s).

Tuy nhidn aadi vaii caic Transistor thading t,, radt 1ain. Giai seei aadi vaii hai
Transistor trong cuing mait pha theo céng thaic kinh nghiddm th¢ aiddn khaing L
deedlic ténh gadn auing nhee sau :

Ina.n
%I68,7 B o2 6.10°

L = 0,42 (mH).

%. radt 1ain nan tré sau L lai quai nhoi do &oi coi thag boi qua khang cadn thiddt.
Adg baio val cho thifat bé quai doing 4id0n vai quai taii ngaedii ta thaeding duing
thidut bé lai cadu chg, ra le nhiadt aptomat.

1.Cédu chg.

Céou che laim vidlc duda trén nguyén tadc doing aiddn lain chaiy qua day
daun coi nhia(t 44l noing chaiy thalp day chaiy naiy chéu azalic madt gial tré
doing aialn naio aof, khi veealic quai giai tré doing aidln naiy thg day chaiy aait ra
laim hai madich vai baio vad thidat bé naom phéa sau nof.

*. /Eu aidem :

- Giai thainh ref, aan giain, ddg thalc hiadn.

- Khéng nhadly caim vaii doing aialin khaii aaling cuia aating ca.
*. Nhzalic aidgm :

- Khi bé azit cadn phaii caich ly madch &idln ade phudc haoi.
*. Khi chouin day chaiy cadn chui yi 88an caic adadt aidgm sau :

- U cuia day chaiy l Uay, cuai madch baio vad.

- Doing aiddn laim viddc ai traling thaii benh theeding khang laim chaiy day
chaiy trong suéut quai tr¢gnh laim viadc.

- Doing aidtn a4énh maic cuai day chaiy > doing khaii dating cuia daling ca.
IV. baio vad ngaén madch duing day chaiy.

Adg baio val diod vai Transistor trainh doing &iatn phai hoing tip giaip
ngaadii ta duing day chaiy taic aating nhanh, caic loadi day chaiy laim baong balc
lai 4adt trong voi s&i coi cha’a cait thalich anh hoalic needic cadt. Coi nhidou caich
aalt day chaiy &&g baio vad thidat bé bain daun.

1. Baio vad maulch chénh leeu :

Adg aaim baio cho matich chénh lseu hoalt 4aiing vaii a4l tin cady cao coi
thdg &adt caddu chg baio vad caic vé tré nha hgnh vel.
Céu chg CC; duing duing &g baio val ngadn malch ban ngoaii treedic MBA,azaélic
chotin theo giai tré hidtu duling doing aidln sa calp MBA coin aidln aip aalc
chotlin theo aialn aip pha sa calp MBA.

Trang

CcCq
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.....

UémCCl > U1 =220 (V)
I1MBA . Iém.ccl . 113 I1MBA
livea = 1.3.1,125. = 1,59 (A) = 2 (A).

22
[ o0 .34(mm)

Vély ta cholin cadu chg CC, coi azaing kénh d = 0.34mm.
Céou chg CC, duing 4@ baio val ngadn madch ban ngoali aalic cholin theo
giai tré theei caup MBA..:
Ta chotin CC, coi caic thdng s&u sau :
Uamcct Wl Uz =550 (V).
l, W lamcc: W13
Vaii 1,=0,45 (A).
0,45 W lzmcc, 0,585 (A).

2
R 25> s,

100
Valy ta choiin cadu chg CC, coi aeaing kénh : d = 0,15(mm).
Cadu chg CC; vai CC4 duing adg baio vai cho teing diod chenh lzu azalc cholin

.....

phan xaaing.
Tuy nhidn vaii cadu chg CC, taic aaling nhanh sei daim baio azalic aau tin cady
cao. Do 4o 4dg daim baio vad madt kinh tau ta choiin phaeang ain vao madt kinh tad
ta cholin pheaedng ain khang aadt cadu chg baio val cho teeing diod.
2. Duing cadu chc baio val treedic aaling ca :
Ta aalt cadu baio val CCs traedic aaling ca (sau bau nghéch leu) nha hgnh
(Henh V-3).
Céou chg CCs azalic cholin theo giai tré 48nh maic cuia daling ca vao aip vai doing
nhe sau :
Usmccs W Uarse =220.
lotac M lamces Wl 1,316 -
Vi lofic = 0,3 (A)
0,45 W limcc. 0,39 (A).

2
N 039 B.115mm.

100
Vady ta choiin cadu chg CCs coi deaing kénh d = 0,115 (mm).

Nghéc
h leu
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3.Baio vad quai aip chobat nghéch leeu.

Vaii bal nghéch laeu duing Transistor aaf coi tui C vai Diod madc song song
ngaaticlaim maich trail giuip doing mai cho nan ta khang caon aadt tham thiait bé
baio vad.

PHAON THI CANG
Sau khi ténh toain xong phatn lyi thuyadt chuing em aai ai vaio ladp raip
ball bidun taon vaii theo ma henh aai khaio sait vaii caic cang doalin nhz sau :
- Ladp raip baid chenh leeu vai quain MBA llc.
- Ladp raip madch aaing ledc kag cai phadn baio vad thidut bé bidan aagei.
- Ladp raip madch aiadu khidgn nghéch leeu.
- Ladp raip madch aiadu khidgn bad aidou chénh xung aip.
1.1a6p raip bad chenh leeu vai quaun MBA lzdc :
vaii diod aaedlic chon nhee sau :
Ai0n aip ra cuia bal chénh leeu Ug = 468,7 (V).
Nhae aaf ténh toain ai phaon traedic ta cholin diod loali :
Chéu azalic aip ngeaic Upngmax = 1244 (V).
Vai chéu aeedlic doing Ip =0,18 (A).

Kyi hidlu : ) D
A K
A

Hc¢nh dadng madch tei MBA:

Sinh vién thuc NGU
Trang
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2.1a6p raip bad aiddu khiagn gadém caic linh kialn sau :
1 &

Groun [] ;IVCC
1 £ )
Triggrc] 1€ e
3l 555 €
ouT 1Thersh
4 e
res ] rjCtrl

] |
Q1 1|: —1 Vee
6 207 :1 Q2
Cloc 30 IC —1Q
Rese 4 4013 —1 Cloc
Dat 50 —1 Rese
Se 6] —9Data
1 13'cc TC12 11 C10€ 9 8
] [ 1 ] [] ] [
T
B

Sinh vién thy
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Tud OCTOCOUPLER

L
5V
K

N7

R

Ladp raip madch {jaling leelc :gaém caic linh

Ké H¢nh Ké H¢nh

L H‘

BJT loali BJT loafi

‘J

E

LED

b

Hcnh

7

AL

BJT loali
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KAUT LUAUN

Sau han hai thaing nghién ceiu vai theelic hialn aao taii, vaii sel heding
daun taln tcnh cuia ca giaio Traon Thé Nga, sed giuip aaf cuia baln bei vai caic
thady ca giaio bau man, chuing em aai hoain thainh baii tadp tadt nghiadp cuia
menh.

Qua baii talp tauat nghidlp naly chuing em daf ruit ra aaaic nhidéu balii
holic vai kinh nghiadm quyi baiu, ndng cao khal nang vadn dudng lyi thuyddt vaio
theedc tidegn, vai baong thadc tiden cuia quai trgnh laim ma hgnh cho &40 taii
chuing em hidgu roi han nhaing aiddu aai azalc holic. Sef giuip éch radt nhidéu
cho céng viadc cuia sau naiy.

Do thaii gian val kidln theeic coi haln, bali talp khang trainh khofi nhaing
thidlu soit chuing em mong nhaln aaalc sl ché daun giuip aai taln tcnh cuia
caic thady ca giaio bal man vai balin bei 4ag baii talip azalc hoain thidln han.

Chuing em xin chan thainh caim an !

Aai nadng thaing 6/2003
Sinh vian theaedc hiddn :

PHAUM THAU LUAUN

TAII LIAUU THAM KHAIO

Tén saich Taic giai

AIAUN TAI CANG SUAUT --------------- Nguyaun Bénh

TRYAON AAUNG AIAUN TAU AAUNG  Buii Quauc Khainh
Nguyaun Van Lidun, Nguyaun

Thé
Hiaon
AIAOU CHENH TAU AAUNG TRUYAON
AAUNG AIAUN, --==mmmmmmmmmm e Buii Qualc Khainh
Phalm Quauc Haii,Nguyaun
Ngolc

Lidun, Daang Van Nghi.

Sinh vién thue NGUYEN VAN PHUONG
Trang
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MATY AIAUN | VAI II Traon Van Chénh.

KYT THUAUT SAU Nguyaun Thuyi Van.
AIAUN TAIT CANG SUAUT VAI AIAGU

KHIAZN AAUNG CA AIAUN L4 Van Doanh

BAU KHUYAUCH AAUI X/ LYT VAI IC TUYAUN

TENH Wiliam D.Stanlex.

SA AAO CHAN LINH KIAUN AIAUN T/l Daéng Minh Tré.
CA@M NANG THAUC HAINH VI MAUCH Huyinh Dadc Thaéng.
LINH KIAUN QUANG AIAUN TZ£I----- Daéng Minh Tré.
THIAUT KAU LOGIC MAUCH SAU --- Nguyaun Thuyi Van.

Do an kia sang

CHAANG IV
MAUCH AIAOU KHIA@N

Sa 440 khaui cuia had thalng aidou khidgn:

I- PHATT XUNG CHUI AAUO :

Phan
phauai

Khuyatuc
h dali

Phait
Xung

A 4

A 4

A~ e

.....

duling talio ra daly xung coi tabn sal mong muadn

I-1. Gidii thidGu IC555 :

Sinh vién thue NGUYEN VAN PHUONG
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Vi malch IC555 do haing Signetics chau tatio gadm 2 khuyddch aadi thuadt
toain OAL, OA2 theedc hidln chaic nang so sainh matit Trigd, malt Transitor vai 3
aidon trai mavi caii 5k

Vi malch coi 8 chan nha h¢nh vel

8 4
5k
L
]
So do vi i . L&
mach 6 > on1 .
IC555
5k
s L
2 - B 3
> OA2
5k
. Naui vaii caelic &m cuia nguaon ruai
. Kéch laat khi V,=2E /3 th¢ V3= 1
. Caong ra V(3) min = 0,1V , V(3)max= 0.5V, 1(3)max =0.2A

. Chan 4 khoai khi V(4) = 0 th¢ V(3) = 0, nddu khang caon khoai thg nadi 4 vaio 8
. Lolic nhiduu, thaeaing the gadn tul aiadn 0,01..hg chan 5 xuéung mass

. Nguaon ladt Vg = 2E/3thg V3 =0

. Chén phoing aian thaeding aalic dadu vaii tul C cuia malich ngoalii

. Naui vaii ceelic deedng cuia nguadn nuai E =5-18" tidu thull doing &iddn 0,7
mMA/1V nguadn nuéi

I-2. Sa 4a6 madch phait xung chui aadio :

I-2.a Sa aa6 madich :

coO~NOoO Ol B~ WN P

Vee (5-15v)

) : . UL
Ra I C

7 555

—éRbJ_‘ 6
5
. 2 1

Sinh vién thue NGUYEN VAN PHUONG == 0.01uF
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I-2.b Nguyan Ié laim viadc :

Al traling thaii ban 446u mé&ii caup aialn, ai4dn aip tran tud U, = 0. Do vady
aidln aip tadi chan 2 vai 6 cuing baong 0 ndn ai 4a6u ra chan 3 aiddn aip ai meic
cao (lC = 17v) vai 4a06u chan 7 ai meeic thalp (=0). Tull C badt 446u nadp aiadn
teel +V. qua R, Ry, aidadn aip trdn tud caing tang.

......
A A

ra chan 3 sef azalic daly xung aidou khiden val sau aoi deea a4aun khau phan phadi
xung.
* Daling xung ra nhe sau :

Ve

2/3 Vc

1/3

Vo

I1- KHAU PHAN PHAUI XUNG :
Y&u cadu phan phaui xung lai talio ra caic xung aiaéu khiagn mai TransIto:
theo quy lualit Aoing mai aaling ca, tei baing tuadn teed dadn aialn cuia caic van
Transitor ta coi nhadn xeit sau:
+ Khi T1 daun thg T4 khota, teeic lai T1 coi xung aiddu khiagn thg T4
hoain toain kh&ng coi xung aiaéu khidgn
+ Khi T2 coi xung th¢ T3 hoain toain khang coi xung aiddu khidegn
Adg talio axéiic sel phan phadi xung nha vady cadn s&i duling caic Triga
valii caic 4a0u ra aaio vai khang aaio. Theo nha phan téch tran thg coi 2 Triga ( 2
Triga 430m tadi 4a deedlic 2 traling thaii teeic lai coi 2 xung 4a6u vaio thg 4adu ra
nhadn aaedlic 1 xung ra, nhaeng trong 1 chu k¢ aiadn aip cheé coi 2
xung ( méui xung caich nhau 1/2 chu ky ) nan che azdiic xay delng bali 4aum
Modul 2 mai théi taeic lai ai 446u vaio coi 2 xung thg 4adu ra coi 1 xung, xung
asealic cung cadp tel 4adu ra cuia khau phait xung chui dalio 1C555
Bau 48um azalic xay deeling tran ca sai cuia Triga T ( Flip Flop T)

Sinh vién thue NGUYEN VAN PHUONG
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) mai ndn caon phaii phan phadi xung aadn caic Transitor phui halp vaii yau caéu
mai traling thaii caon coi cuia caic Flip Flop T nhe sau:

Teel &oi ta thainh 1a0p baing traling thaii cuia caic Flip Flop T
De(a vaio baing tra(ing thaii cho caic Flip Flop T ta tcm azalic sl lidn hal gizia
caic aadi leedling
4aou vaio val ra caon taui giain theo phaeang phaip Karnaugh

CK

QO

B0 tao xung phan phdi dung T- FF c¢6 dau vao T=1:

1—{ T QF———T1.T3
>CK QF——T2.T4

Clock

Il - KHAU KHUYAUCH AAUI XUNG:

Khau khuyauch &adi duing linh kiadn bain daun, trong &oi seei duding caic
phaon taei gheip quang (Optocoptcur ) nhaom caich ly giseia madch aaing leedc vai
madch &idou khiédgn

Sinh vién thue NGUYEN VAN PHUONG
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Sa aao khuyauch aadi xung cho maiit taéng cang suaut thuatic nhoim chadn

Nguaon tafto

—

B

S& 446 khuyaich aal

Nguadn phut

R5

Nguyean lyu lagm vieac :

AT

_I: |

T ~7

§R6

4
—

| TPL-521

Ai 4aun
dating ca
vail

Transit

_® N

or cang
suaut

_—

. |
Tel
cal L—-—g— ————— 5——J
c R4
Fli (E)QZ
|
1A

K T nghéch

leu

nhnim

Ji xung cho madt tddng cang suaut thuatic tho'l'm
- -E

Am nguion

n~hAR AN T ~aa

Khi tén hidlu aza vaio chan B cuia Transitor Q1 tai caic Trigd ai meic
logic ‘0’ th¢ Q1 ngeng daun , 446u vaio vai 4adu ra cuia Optocoptaur khéng coi

Sinh vién thue NGUYEN VAN PHUONG
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doing, do doi Q2 ngaeng daun vai Transitor T khang aeeatic kéch théch ai caelic B.
khi tén hidlu 4a6u vaio cuia chan B cuia Q1 teei caic Triga ai meeic logic ‘1’ th¢ Q1
daun doing , laim cho Q2 daun vai kéch Transitor cdng suaut daun
IV - TENH TOAIN MAUCH AIAOU KHIA@N:
IV-1. Xaic aénh taon sau xung ra cuia 1C555 vai caic Triga:
Vi madich IC555 laim vid(ic ai chdu aal ted dao aaiing, taon sal dao aaling
phu( thudic vaio sl phoing nalp cuia tud C.
Khi tull C nallp qua 2 aialn trai R1 vai R2: tael sa 446 malich aiadn ta coi
phaedng trgnh can baong aiddn aip cuia madch aidln: iR +U. = V.
du,
dt
Phaang trgnh ma tai quai trgnh nalp cho tud
du,
ot
Laplace

I_Indu

Hay T, [PUL(p) - U0) ] + Ud(p) = ;;

i- doing &iddan nadp cho tud, i=C.

u, =V, Viaat hal phaang trgnh naiy deedii daling toain teei

+LJ] =vLv. vaii T, C.R

B.o)(T.p+1) = V? + T,UL(0)

Tadi thaii aidegm ban a446u cuia quai trgnh nadp aiadn thg Uc(0) = V/3

VAlly pheéng trenh viadt 1adi : Ug(p) [ Tap + 1] = V? T, Vo3

Ill(p)_ 1 Veln = Ve VTl
S R pT(PIF) 7., E)

Uc(p):\%( n. . )= Vcc[lli]
n P'Fn 3(P'Fn) a(PIF)

Teei ainh ta tom aalic gadc cuia toain teei Laplace :

Ud) = Ve (1- Ze™) ®
Khi kadt thuic qual trcnh nadp the U, (T1) = 2V./3 , thay vaio (1) ta col
2/ .1
Yol ale ™) @)

teel phaeang trgnh (2) giaii ra ta deatic T, =0,7.C.(Ra +Rg)

Teeang tel phaedng trgnh phoing &iddn cuia tud

Sinh vién thue NGUYEN VAN PHUONG
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VCC *
~Hlv.0 *)

Uc(p) (ThP +1) =

UL(0)=2V,/3 thay vaio (*) ta dsediic Ue(p) (TP +1) = %%Tnvcc

A Ve gifec o T gV
-(p)—TnP(P.%)ip.% n[(PIP.%@P.%]

__OENAE R
P )

n

Teel ainh ta tem asdiic gatc U(t) = V(1 - %e% ) @3)
Ka&ut thuic quai trgnh phoing aiadn the : U(T,) = V. /3, thay vaio (3) ta

azealic
.
Vel ale ™)
3
B -071.-07CR

v¢ quai trgnh phoing aiadn che phoing qua Rg do vady chu k¢ xung ra lai:
T= T1 + T2 = 0,7C(R1 +2R2 )
Taon sau xung ra cuia vi madch IC555 :

f555 = l = 1

T ocRIER)

V¢ coi 6 xung ai 4aéu vaio (xung CLOCK ) lady teei IC555 the ai 4a6u ra
cufa Triga coi 1 xung, nha vady taén sal xung ra cuia caic Triga xuing chénh lai

e o Cfes 1
taon sau cuia alaun alp xoay chiddu tran taii f= =
6 607CRIER)
_ 1
4.C(R IR,

Mué&udn thay aagi tadn sdl nguaon the ta phaii thay aagi tabn sdl madch phait

A

trai Ry, R,. \Vaii taii lai 4aling ca khang aaong bau rato 1adng soic, yau cadu aiadu
chén.h tadn sal nguadn cung caup cho taii teei 15-50hz. Ta chodin giaii tré tud C lai
0,1

o ATANA

Sinh vién thue NGUYEN VAN PHUONG
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_ 1 _ .. _
SO_M B -0  aoy R, = 474

......

1 B -5 laty R, = 50K

15 =
4201108 47JR,) .10°

Bau phan phadi xung duing 2 vi madich 4013 chaeia 2 Triga D loalli CMOS
coi aialn aip ra maic logic ‘1’ lai 4,9v vai doing khoaing 500

IV-2. Ténh cholin caic phadn teei madch khuyauch aadi xung:

Theo ténh toain traeedic, Transitor cang sudut T cuia phadn nghéch leeu cholin
loalii BUX-48 coi caic thang sal .5, 1c max=9A Vvaii doing laim vidlc
Icv=6,73A the doing cuia Baza T lai

15=273= 0 g0A
75

IV-2.a Ténh cholin caic phadn teei cuia madch khuyadch aadi xung
* Chotin Transitor Q1: chotin theo &iadu kiadn I¢ = I, = 5mA, V>V loali NPN

Vady ta choiin loadi 25C828

Thang sau | P (mW) FT(M HZ) tOC UCB max UCE max UBE max Ic max . Type

C828 250 200 125 30 30 5 50 [ 220 | SN

Aiadn trai R choiin theo aiadu kiadn
Rs — Vcc .LEP .CE(Ql) — 5l5.’,5 =500 (-

op

Choiin Rs = 470§

V¢ Q; chaea baio hoai nan had sai khuyadch aadi doing lain, vé dul .:
200 valy doing

_l, _510° _ |

IB_I_ 200

Doing naiy nhoi han doing cung cadp cuia malich CMOS 4013 nan ta cho
thdm aiddn trai hatin doing

Vcc .CEsa(Q).D .BE(Q) .2' 7l7
Rs = s s ! ' ! 3600(g=136K
4 5 e Wacoodli=13sk Il

Sinh vién thue NGUYEN VAN PHUONG
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Tran theelic tA0 nan duing tré sad nhoi han, vé dul 68K‘z daim baio LED
optocopteur aaealic cung caup aui doing. Chotin R, = 68K
*Chotin Transitor Q,: theo aiadu kialn I¢c(Q,) > Izt = 0,84A
UCE(QZ) > UCE = 30v loadi NPN
Vady choiin Q, lai loalli C2275 coi caic thang sau sau

Thén
Gio | PW) | fi(MH2) | €C | Uceme ) | leme | | Type
C2275 25 200 150 150 15A 40 SN

*OPTOCOPTEUR: choln loali TLP-521 do Nhadt Bain chad talo cor caic thang
sl sau:
Aizan tréi caich ly:  Re. =10l
Aiadn aip caich ly: 2500v doing &iadn phait quang 5mA
Te sdu truyaon doing 50-100 la6n lady té sad truyadn doing 50 ta coi
lop = 5.50 = 250 mA = 15 (Q,)
Ic(Q,) = l(Qg) 40.0,25 = 10A, doing aialn naly quai lain so vaii

s memm g < 4
doing &i&0n c4on lai l 5o, ‘. 'L B.021A nin ta gadn tham R 4o

hadn ch&d doing aiaun

Choiin Ry = Yo Mlecc. Mhser,) RS gl choin R, =560l
l 5o, 0,021
1/8W, ai aay aiadn aip nuai madch kén lai 15v
I1VV-3. Chotin madch &iadu khidgn bau aiadu chenh xung aiadn aip:

Nhz ta aaf ténh toain ai tran, Transitor trong bal 4idéu chenh xung laim
vidlc ai tddn sau 500hz v¢ valy ta phaii chotin bai aiddu khidgn Transitor sao cho
tadn s&l xung aiadu khidgn phaii badng 500hz. Ai aay ta choiin vi madich tatio xung
IC555 vaii taon sdl xung ra fsss = 500hz nha aaf ténh toain ai tran ta coi taon sal
xung ra cuia IC555 lai:

555__!)7C(R B-r)

Ta choun tud C= 0,047., ta coi

Boo 2R =60790 [

fo55 =

1
0,7.0047.108 R IR,

Chotin R, = 18K}
R, = 47K}

Sinh vién thue NGUYEN VAN PHUONG
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GIO1 THIEU -\

1. Tén Mon Hoc: Ky Thuat Dién
2. Nganh Hoc: Khong Chuyén Dién

3. So Tiet: 42

4. Danh Gia: e Kiém Tra gitta Hoc Ky: 20%
e Thi cubi Hoc Ky: 80%

5. Giao Trinh:

[1] Nguyén Kim Dinh — Ky Thuat Dién —
Nha Xuat Ban DPai Hoc Quoc Gia TPHCM -
2007
[2] Nguyén Kim Dinh — Bai Tap Ky Thuét Dién
, (l)\loh7é Xuat Ban DPai Hoc Qudc Gia TPHCM -



NOI DUNG MON HOC

. Khai niém chung vé Mach Dién

. Mach bién hinh sin

. Cac phuwong phap giai Mach Sin

. Mach Dién ba pha

. Khai niém chung vé May Dién

. May Bién Ap

. Pong Co Khéng Pong Bb Ba Pha
. May Phat Bdng Bo Ba Pha

. May bién M6t Chiéu.

©OC OO NOOGTLHA~OWDN-



DONG CO KbB 3 PHA

TU TRUONG TRONG MACH TU CUA DONG CO DIEN :

+ Stator: phén dirng yén khdng quay.
+ Rotor: phéan quay cua dong co.

CUC TUBAC  Rydc cuc TU ! STATOR

MO HINH 2p =2 CUC TU NAM ~ MO HINH 2p = 4




DONG CO KbB 3 PHA

DAY QUAN STATOR CUC TU BAC TRUNG TiNH HINH HOC

-/‘

e
TU THONG ‘,//Zb-h'h

-

CUC TU NAM

STATOR



DONG CO KbB 3 PHA

PHAN BO TU TRUONG TRONG KHONG GIAN :

nﬂuﬁ!mém wc:m
I
Tan B C STA?I]FE NAM
DAY EUAN :
STATOR -
® :; ®
I
cyc TV BAc :
| EE Rl § !
il ] :
oo : : oW , l'
yyvyeyy 1
f‘?f‘!‘l"\i\l i
Y Y VYVYVYVYY ! A AAAAdand

PUONG SUC TU THONG P1 TU STATOR qUA ROTOR TREN MQT CAP cyc TU

TRYC VI TRi KHONG GIAN

BIEU DIEN TU cAM (MAT B TU THGNG) TREN MGT CAP cuc TU |




. Khéang mé rng mat cuc ti |
- o

T

B = Bm.DDS — Bm : bién do cwc dai cta tir cam B
T
T : buwdc cuwe tw

X : la toa do cua vij tri khao sat trong khong gian



TU TRUONG DAP MACH :

B Khi cadp dong mét chiéu vao day quan stator,

B Khi cap dong dién xoay chiéu hinh sin vao day quéan stator

(1) = 1 sin(ot)
B(1,) = B,, sin(ot) .cus[“_r'](J
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DONG CO KbB 3 PHA
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DONG CO KBB 3 PHA
KHAI NIEM VE TU TRUONG QUAY TRON:

4 Trén stator bé tri 3 bo day quan doc lap.

+ Ba bd day duoc |&p d&t 1éch vi tri khong gian tirng
doi 120°

+ Cap cac dong dién xoay chiéu léch pha théi gian
tirng doi 120° vao 3 b6 day

Tw trudng tao bdi moi pha day quan la tw trwdng dap mach.

Tw trwdng tdng hop tr ba tir trwdng dap mach



DONG CO KbB 3 PHA

PHUONG PHAP 1: ap dung phwong phap toan hoc

PHUONG PHAP 2: ap dung phwong phap té‘mg hop vector




PHUONG PHAP 1: ap dung phwong phap toan hoc

ia (1) = Iy-sin(ot)
ig (1) = 1,-sin(et —120°)
ic (1) =1,,.sin(ot — 240°)




DONG CO KbB 3 PHA

AX BY C7

'.'t.}tliﬁ'H

B, (t,x) =B_ .sin(mt) 60S {

T )

{
By (t,x) = Bm.sin(mt - 120“) cos| — — 120“]

B, (t, x) — Bm.sin(mt — 240”) .uns[ X 2400 ]

T

B(t, x) = BA(L x) + BB(t,x) +B, (t, x)




DONG CO KbB 3 PHA

PHUONG PHAP 2: ap dung phwong phap téng hop vector

ot /6 mif2 5nl6
Ia 0,51, I, 0,51,
i o 0,51, 0,51,

ic 0,51, -0,51,, -1,
71/6 3n/2 117/6
0,51, - 1, -0,51,,
- 0,51, 0,51,

0,51, 0,51, I,
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m 1A=051Im

1c=05Im

TU TRUGNG )
TONG 1= -Im B

. - 2 . T
TU TRUONG TONG TAI LUC of = E
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iB= -0,5Im

.. . r . T
TU TRUONG TONG TAI LUC of = E

TU TRUONG
TONG
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1A= 05Im
Ba

1B = 0,51Im
BE Bs

%, iy = . 5
TU TRUGNG TONG TAI LUC of = ?ﬂ-

iC= -Im

TU TRUONG
TONG
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TU TRUGNG

B iA=-U,5Im

iE= Im

TU TRUGNG TONG TAI LUC of = %”
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TU TRUGNG
A .
1A=-Im
Ba
Bc
Bs Py
B ®
ic=05Im i5= 0,5Im

1 TR TONG TAL LG ot = 3%
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TU TRUGNG B 1Aa=-05Im
TONG

TU TRUGNG TONG TAI LUC of = %




DONG CO KBB 3 PHA
DAC PIEM CUA TU TRUONG QUAY :

VAN TOC CUA TU TRUONG QUAY :

Tan so f cua ngudn dién cap vao day quan stator
S6 doi cwc (p) cua dbng co.

II: ] % Efl]ési::]i cwc tw
60| 1

phut
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NGUYEN LY HOAT DONG
DINH LUAT CAM UNG DIEN TU:

hinh thanh sirc dién dc}pg trong
thanh dan di chuyén cat duwdng
swrc twr trrrorng.

o= 205 _ pil8X)_ gy
dt dt

Qui tac ban tay trai
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DINH LUAT VE LUC DIEN TU :

F—BILL. si lwe dién tir tac ddong 1én thanh dan
=Db.lLL.SIha dang mang dong dién va dat trong tw
trrong

o
M

F=B.IL

"




DONG CO KbB 3 PHA

van tdc cua rotor khong thé dat bang van tdc cua tir trwedng

n, : van toc cla ti trudng quay ( hay toc dé déng bo)
n, : van téc cua rotor .
s : dd truot cua ddng co.




DONG CO KbB 3 PHA

Bong co khong dong bo ba pha 2p = 4 cwe, dwgc cap nguon
xoay chiéu 3 pha c¢ tan so la f = 50Hz. Bang ly lich cua dong co
co ghi téc do dinh mirc la 1425 vong/phut . Xac dinh :

a./ Toc dd cla tir trwdng quay.
b./ D6 trurot cua déng co tai tai dinh murc.



DONG CO KbB 3 PHA

CAC PHUONG TRINH CUA DONG CO KHONG DONG BO:

PHU'ONG TRINH CAN BANG AP O STATOR:
Day quan stator cé thé dau theo dang Y hay A

V, : Ap pha hiéu dung cap vao méi pha day quan phia stator.
f 1 :t&4n s6 ngudn dién cap vao day quan stator.

Stre dién ddng cam trng hiéu dung trén moi pha E1 =4,44. '1 N qu1

N, : tbng s6 vong mét pha day quan stator

Kaq: - hé s6 day quan mét pha stator,

Vi+ E1 = (R, + j.X,,). |1



DONG CO KBB 3 PHA
PHUONG TRINH CAN BANG AP O ROTOR:

Truong hop rotor dirng yén khéng quay.
Trweong hop rotor quay.



DONG CO KbB 3 PHA

Khi rotor dirng yén

E,=4,441 N, K ,.©_ (Rotor ding yén)

dg2

f, = f, (Rotor dirng yén)

N, : tdng sé vong mot pha day quan rotor
Kaaz : hé sb day quan cliia mét pha rotor.

E> = (R, +jX,,).12 (Rotor dirng yén)

R, : dién trd ndi chia moi pha day quan rotor
Xz : dién khang tan tir moi pha phia rotor



M
., -

Khi rotor quay voi toc dd quay la n

TRANG THAI TOC PO TU TRUONG QUAY SO VOI ROTOR TAN SO ROTOR
Rotor dirng yén N1 fo=1
Rotor quay S.Ny f

Tan sé phia rotor lUc dang quay duoc xac dinh nhu sau:

{ - s.n.t, sy

.1

TRANG THAI | sUC PIEN PONG CAM UNG ROTOR | BDIEN KHANG TAN TU' ROTOR

Rotor dirng yén E, =4,444 N, k,,.@ X, =2nt.lL,
Rotor quay Eyg =4, 445N, k. @ X, =2n,L,
E,. =skE Xios = S-Xp



MACH STATOR TAN S0 f

: EZS

ROTOR QUAY
n, = 0

s =1
=i}

MACH ROTOR TAN S0 f2




E, 4,44.1NK

dg1- m _ N1.qu1

444f1N K

N K

dg2- m 2" 'lq2

ti s6 bién déi Ky

® ° ® N K
1 1 2° dq2
E2=Kbd'E2 |2 N Kd1
q
n'z = (Khd)z.ﬁz

2
x12 - (Khd) 'xtz
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R’ 1—3

2 I I
—“ —-R'.4|— I|.R
s 2 [ S J 2

& R’:dién tré day
quan rotor qui vé stator.
1-5
* (—J R', : dac
S

trrng cho co nang hiru ich
trén truc cua déng co.
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GIAN DO PHAN BO NANG LUONG

HIEU SUAT CUA DONG CO
STATOR ROTOR
A A A
_ - cONG SUAT CO RA
cONG SUAT DIEN TU ““"EPH::‘T CO0 P2
CONG SUAT BIEN Pdt ¢ (DA TRU MA SAT CO0)
. P1
CAP VAO STATOR \ y \
\, \ ; . . TON HAO MA SAT CO
\ ) ) TON HAO PONG ROTOR Pmg
TON HAO DONG STATOR Pj2
TON HAO THEP Pj1

Pth
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CONG SUAT DIEN CUNG CAP VAO DONG CO (THONG QUA DAY QUAN STATOR):

P, =3.\.l.cosop,
TON HAO THEP

_ 2
P, =3.R I
TON HAO TREN DAY QUAN STATOR (TON HAO DONG STATOR):

_ 2
P, =3R,)

CONG SUAT DIEN TU' CHUYEN TU STATOR SANG ROTOR:

2
] II2

ign tir —

[ [
Po. . =3|21%9=3|2
dign tu S 2 S
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TON HAO TREN DAY QUAN ROTOR (TON HAO PONG ROTOR):

. I 12 2

sz — 3.R 0 i 5 = 3.R2.|2

CONG SUAT CO TREN TRUC CUA PONG CO
(CHUA TRU Bl TON HAO MA SAT CO QUAT GIO)

I 1-5 12 1-5 2
Pl[‘.:l]' - 3H 9 [T)I 2 - SHE(TJIE

CONG SUAT CO RA TREN TRUC PONG CO'
(DATRU TON HAO MA SAT CO QUAT GIO)

=P

Hi]

P

ma sat co



P =(1-5)P,

1antu




DONG CO KbB 3 PHA

PAC TINH CO CUA DONG CO KHONG DONG BO:
BIEU THU'C TONG QUAT CUA MOMEN:
M la momen co trén truc cua doéng co

P _ R
Qz 2:r|:.n2

Q, la van toc quay goc

(7, ]=[W] : [ng] = | Y9 | : [W] - [Nm]

- —"2_955-2 [n =["ﬁ“y,}
2m.n, N "2 phit




DONG CO KBB 3 PHA
MOMEN CUA PONG CO KHONG DPONG BO :

Khi xem nhw tén hao ma sat co khong dang ké

3R! .(1‘3]1'2
P 2 S 2
M, =9,55.%% = 9,55

P

dién tir

2 n,

P
M, = 9,55.-%¢ = 9,55.
n



DONG CO KbB 3 PHA

dat Momemen dién tir thoa quan hé sau:

3 i
M ~9.55 g _ 9.55 L °
dignty ) n Y - n
1 1

M; = Maien o khi RO

Tai lic dong co khdi dong (hay mo may)
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dienty —




PONG CO KDB 3 PHA

PAC TINH CO CUA PONG CO KHONG PONG BO :

dM
Pao ham —I = 0 khi
ds

R,
th —
JRZ + X2

Gia tri do trwot luc momen dat cwe tri dwoc goi la do trwot téi han.

S

{9,55.3.1:3] :

Max = '

n 2 2

1 2[R1+JH1 +an
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CHUONG 1

KHAI QUAT VE PONG €O KHONG PONG BO

1.CAU TAO VA PAC PIEM

1.1 C4u Tao
1.C3u tao phin tinh (stato)

Gom vd may, 16i ¢it va day quan.

Vo may.
Thuong 1am bing gang. Doi véi may ¢ dng suit 16n (1000 kw), thuong dung thép tdm han lai thanh vd. V3
may ¢6 tac dung ¢d dinh va khong ding d€ dan tu.

Lor sit
Dugc 1am bing c4c 14 thép ki thuat dign day 0,35 mm dén 0,5 mm ghép lai.
Léi ¢4t 12 phan dan tir . Vi tir trudng di qua 16i ¢t 12 t trudng xoay chidu, nhm gidm t3n hao do dong dign xody
g2y nen, moi 14 thép ki thudt dien du ¢6 phd 16p son cach dign. Mat trong ciia 16i thép c6 x2 rénh &€ @4t day
quin .

Day quén:
D2y quén dugc d4t vao cic ranh cla 16i it va cach dien t0t véi 16i ¢4t. DAy quin stato gom ¢6 ba cudn day dat
I2ch nhau 120 ° dign.

2. C3u tao phan quay (Roto)
T!’yd’ :
Lam bdng thép, dung d¢ d& 16i <3t roto.
Loi sdt
Gom céc 14 thép ki thuat dign giong nhu & phan stato. Ldi it dugc ép tryc ti€p n truc. Ben nqoai 16i it 6 x@
ranh d€ d3t day quin.
D3y quén roto:
Gom hai loai: Loai roto day quan v2 loai roto ki€u 1ong séc.

Loai roto kidu djy qudn : D3y quin roto giong day quan & stato va ¢b s3 cuc bing 0 cyc
stato. Cac dong co cong sudt trung trd Bn thudng dung day quin ki€u song hai 16p d€ gidm dugc nhitng dau ndi
day va k&t cdu day quin roto chit ché hon. Cic dong co cdng sudt nhé thudng ding day quan dong t3m mot 16p.
D2y quin ba pha cda roto thuong ddu hinh sao (Y). Ba dau kia ndi vao ba vong trugt bing dong d4t ¢ dinh &
dau truc. Thong qua chdi than va vong trugt, dua dien tré phu vao mach roto nhim céi thi2n tinh ning mé may
va diu chinh toc do.

Loai roto kiu long soc Loai day quan nay khic véi ddy quin stato. Moi rénh cda 16i <4t
duge d4t mot thanh din bing dong hodc nhdom va dugc ndi tit lai & hai d4u bing hai vong ngén mach ddong hojc
nhdm, 1am thanh mdt cai long, nquoi ta goi d6 12 1ong soc.

D3y quén roto ki€u long s6¢ khong can cach dign vdi 16i ¢3t.
3. Khe hé:
Khe hé trong dong co khong dong bd rat nhd (0,2 mm + 1mm). Do d6 roto 12 mdt khi tron nen roto rat déu.

Trang 1
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1.2 Djc Pifm Cda Pong Co Khong Dong BY.
C3u tao don gidn.
DAu tryc ti€p vao ludi dien xoay chidu ba pha.
Toc @ quay cda roto nhd hon toc 49 tu trudng quay cda stato n < n;.
Trong d6:
n toc do quay cda roto.
n; tdc d9 quay ti trudng quay cda stato (t5¢ dp dong b9 cia dong co )

I. NGUYEN LY LAM VIEC CUA PONG CO KHONG PONG B)
Khi ndi day quan stato vao ludi dien xoay chidu ba pha, trong dong co <& sinh ra mdt t trudng quay. Tt trudng

ndy quét qua cic thanh din roto, 1am ¢dm dng tren day quan roto mdt sic dien dong E, <@ sinh ra dong dign I,
chay trong day quin. Chitu cia sic dign dong va chiu dong dien duge xic dinh theo qui t4c ban tay phai.

Hinh. 1-1 8o d0 nquyen Ij dong co khdng dong bp.

Chidu dong dien clia cic thanh dan & nita phia tren roto hudng tir trong ra ngoai, con dong dign ctia cic thanh dn
& nta phia dudi roto huéng tu ngoai vao trong.

Dong dign I, tic dong tuong hS véi tir trudng stato tao ra luc dign ti tren day din roto v mdmen quay lam cho
roto quay vdi t9¢ d9 n theo chidu quay cia ti trudng.

T6c d9 quay cda roto n ludn nhé hon toc df cda tir trudng quay stato n;, €6 sy chuyén dong tuong ddi gita roto
va tu trudng quay stato duy tri dugc dong dien I, va mdmen M. Vi toc do cia roto khac véi toc d9 cda tu truong
quay stato nén goi 12 dong co khong dong b).

D3¢ trung cho dong co khdng dong bo ba pha 12 h <3 trugt:

Trong d6:
n 1 toc do quay cda roto.

Trang 2
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f) tan <0 dong dien ludi.
P <0 doi cyc.
n; tdc d9 quay cia t trudng quay (tdc d9 dong b cda dong co).

o80Tt (1-2)
p

Khi tan €0 ctia mang dign thay d0i thi n; thay d6i lam cho n thay d6i.

Khi mg madythin= 0 va S=1 goila d} trugt m& may,

Dong dien trong day quin va tu trudng quay tic dung lyc tuong h3 Ien nhau n2n khi roto chiu tac dung cia
mdmen M thi t trudng quay ciing chiu tdc dung cia mdmen M theo chidu nquge lai. Mudn cho tit trudng quay
v6i toc d) ny thi nd phdi nhin mdt dng sudt dua vao goi 1a ¢ong sult dien tur.

Prc = M = M 22"

(1-3)

Khi d6 cong sudt dign dua vao:

Pi=+3U.l COSQY (14

Ngoai thanh phan ¢dng sust di2n t¥ cdn ¢4 t3n hao tren dign trd day quin stato.

Vbt =3k |15 (1-5)
Tn hao <it:

APs = AP

P = P1— AP — AP« ({5

Ph=M.w =M 2L
60

Cong sudt co & truc la:
Cong sudt co nhd hon ¢dng sudt dign t vi con t6n hao tren day quin roto:

P2 = Pat— APad>2 (1-8)

APd2=ma.l2.r2
Trong d6:

Trang 3
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(1-9)
m; <0 pha cia day quan roto.
Vip's < pa do d6 n < n,

Cong <udt co cda p; dua ra nhé hon p'z vi con t0n hao do ma ¢4t trén truc dong co va ton hao phy khac:

P=P"2= AP« — Apr (1-10)

Higu suft cia dong co:

P
=57 (0,8 +0,9) (1-11)

111 CAC PAI LUGNG VA PHUONG TRINH €0 BAN CUA PONG CO.
Cac Pai Lugng

Hp s0" trupt:
DZ biu thi mic d9 dong b9 gita toc d9 quay cda roto n va toc dp clda tir trudng quay stato n,
Ta ¢ :

nNt—nN
S = — (1-12)
ni

Hay tinh theo phan tram:

so;=""Nyppg, (1-13)
N

Xét v8 mjt 1§ thuy?t gi4 tri S <8 bign thign tt O &n | hodc t¥ 0 &n 100 °/,

Trong d6 :
n1:60f1 (1_14)
p
n=ni(l-s) (1-15)
Stre dign dpng cida mach roto lic diing yén.
Trong d6:

Ex2w =4,44K:2f20W 2Dn (1-16)

gmtroso&dichaiiicubadgthoangtrong maich toe

Trang 4
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K2 1a he <6 day quan roto cda dong co.

f20 tan ¢ x4c dinh & t3c 49 bign ddi cda tir thong quay qua cudn day, vi roto ding yen nen:

{20 bing vdi tan $3 dong dien dua vao f

n
f o0 = P! (1-17)
60
Khi roto quay:
Tan 0 trong day quin roto 1a:
flae = (nt—n)p _ni-n . nip
60 ni 60
Vay fz = of)
Stc dien dong tren day quin roto lic d6 la:
Exs =4,44 f2sW2K2OM  (1-20)
Véi f2, = of) the vao (1-19), ta duge:
E2s=4,44 £ W K20aS (121
2.Phuong Trinh Co Bdn Cia Pong Co Khong Pong B Ba Pha.
So d6 ding tri mpt pha
L x1 I,—

Uy

rl

(1-18)

(1-19)
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a) b)

Hinh 1-2.
a) So d6 nquyen 1y.
b) So 40 d&ng tri mdt pha ctia dong co khong dong bo

Trong d6:
U, dien 4p pha d4t n cudn stato.
x1, 1,1 1a dign khang , dign tré, dong dign cda mach tu hoa.
X'2, 13, I'; 12 dien khang, dien tr8, dong dien pha cda cudn day roto qui ddi v2 stato.

I'z = KI Iz

(1-22)
V6i K= 1/Kg , 1a h2 o5 bign d5i dong dizn
Ke = Uiaw/Eztm (1-23)
Ui Dien ap dinh mic d4t 12n stato
Ez4m Stc dien dong dinh muc cda roto
rz=kts (1-24)
X7 =kexs, VOike =k =k’ (1-25)
S 12 d9 trugt cda dong co
S - nt—n (1-26)
ni
Trong d6:
n toc 49 quay cda roto dong co.
n=n;(1-S) (1-27)
n toc d9 quay dong b9 cia dong
= 60 fi (1-28)

Trang 6
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Phuong trinh dic tinh toc dp.
Theo o @6 d&ng tri mdt pha nhu hinh (1-2), ta ¢4 bifu thic dong dign roto da qui ddi v8 stato.

[ = U
\/(n + rs'z)2 + (X1 + xh)? (1-29)

Khi toc d9 dong con= 0 , theo (1-26) ta ¢6 s =1.
NEu dign 4p d4t Ien cudn stato U, = const thi bi€u thic (1 -29) chinh 12 quan he giita dong dien roto d4 qui doi
vé stato I'; v6i 40 S hay véi toc d0 n.
Do d6 bi€u thitc (1-29) chinh Id phuong trinh ddc tinh toe dp.
Phuong trinh dgc tinh co.

Cong sut dign t cda dong co

I"z (1-30)
Pat=31">—
S
Mt khic:
n
Pat = M — (1-31)
9,55
Do d6:
12r
M = 3% (1-32)
9,55

Mz mOmen dign tir gom hai phan :

Phan nh ton that trén cudn day va ton that co do ma s4t & cac 0 bi, k higu AM
Phan 16n bign thanh mdmen quay cia dong co M.

Mt =M + AM (1-33)

MagM >> AM,ta cotthedolgqua AM

Trang 7
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Vay Mdt = M
Khi d6 :

Mfit=M = (1-34)

Thay I'; ta (1-26) vao (1-34), ta dugc

M — 3Uir" (1-35)

Bigu thitc (1-35) chink I3 phuong trinh dgc tinh co. Duge bi€u didn quan hg M = f(n) nhu hinh 1-3

Gia tri S <@ bign thien tu - 0 d€n + o0 va mOmen quay 8 ¢ hai gid tri cyc dai goi 12 mOmen t6i han (My).
L2y dao ham cia mdmen theo h2 &0 trugt va cho dM/ds = 0.

Ta ¢6 hg 0 trugt tuong ¥ng v4i mdomen téi han M, goi 1a he <0 trugt tdi han.

+r +rh
St= = (1-36)
\/rlz FOa+x2)? AR+

Do d6 ta dugc bifu thitc mdmen t4i han :

+ 2
M = +3Us (1-37)

2N (Eri+ 4/r° + Xn?)
9,55

Giai c4c phuong trinh (1-35), (1-36), (1-37) va dat :

rn
E=—F——= (1-38)
Vr® 21 + i
w2 fg £) (1-39)

24242

St S

Ta dugc dang don gidn cia phuong trinh d4c tinh co:
n Trang 8
+s
s=0



Nguyenvanbientbd47@agmail.com

Hinh 1-3. Dic tinh co cia dpng co khdng dong bp.

Nhan th3y dang gan ding cia phuong trinh d%c tinh co nhu sau:
Dai véi dong co roto 1ong s6¢, nhat 12 cac dong co ¢6 cong sudt 16n thi
r; << x,, nen ¢6 th€ b6 quar, vae = 0.

Ta co:
2 Mt
M = MU (1-40)
S S
+
St S
Véi :
3U 12
Mt = # (1-41)
9,55
Si= —
Xn

NHan xét: Tt cic bidu thitc (1-36) va (1-37), ta thify ddi véi dong &4 389 1ap nu U, thay d6i thi S, = const v
M, thay d6i ti 12 v6i U,? . Khi thay i dien trd mach roto bling cAch them dign trg phu (d5i véi dong co khong
dong b roto quan day) thi:

M;=const va S; tile vgir', .

Khi xét @n dign trd tren mach stato r; thi mdomen t4i han M, sé ¢6 hai gi4 tri khic nhau va ng véi hai trang
thai lam viec cda dong co.

Trang 9
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*8=0,n; <nla trang thai hdm tai sinh dong co lam viec nhu mdt may phat.

r

Str =— —m (%1_4@)

3U.
Me == 2ni
(ri+r’+x’)
9,55
"S> 0,n; >n trang thai lam viéc cda dong co.
r'
S = ——— (1-45)
VI~ +Xn
2
Moo = —— 3U (1-46)
5 551 (ri+ ~/ri> + xan?)

Khi ri= 0 thi |se| =|ss| cogiMe])|Mu|

Ta ¢6 1 €0 :

(1-47)
Trong do:

Aw lagbo&oguatalveamoamerchaga khatiaénginh
moametdumhaato véuimoameriontmouculdéoangd

Mit= Am M am (1-48)

(1-48a)
Trang 10
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9500Rm
Nim

Mﬁm=

Mim : Nm
Pim . Kw
N4n . VOng/phit

PO truot t6i han cda dong co duge xac dinh nhu sau:
0 trang thai dinh mdc cda dong co:

N =gy, S=Sm, M=Ms,

Phuong trinh d%4c tinh tai di#m dinh mdc:

M rm = 2M (1 + ¢) (1-49)
o St §ﬁ§ﬁm 2
 oSm St 2E°F (1-50)

nm t

2(1 + ¢)

Do 46:

Thudng doi v6i dong co thir, = r'y, nén:

St Siim
+—+2s
Sim S (1-51)

21+ ¢)

Gidi phuong trinh bac hai (1-51) va xem r;<< x,

Ta c6 d9 trugt S;.
St = Sam(Av £+ 2w — 1 (1-52)

IV.UU NHUQC DIEM CUA PONG €O KHONG PONG B) BA PHA

1.Uu Piém:

- Trong ¢ong nghigp hien nay phan 16n d8u ¢ dung dong co khong dong bo ba pha. Vi né tien lgi hon, véi cdu
tao, mau m3 don gidn, gi4 thanh ha so vdi dong co mdt chidu.

- Ngoai ra dong co khong dong b ba pha dung tryc ti€p véi ludi dien xoay chidu ba pha, khong phéi ton kém
them c4c thigt bi bign d3i. Van hanh tin 3y, gidm chi phi vin hanh, bdo tri sa chita. Theo cZu tao nquvi ta chia
dong co khong dong bd ba pha 1am hai loai.
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- D9ng co roto day quin va dong co roto long sic
2. Nhugc Diém:
Bn canh nhing vu difm dong co khdng dong bo ba pha ciing ¢6 cic nhuge difm sau:
- D€ phat néng ddi véi stato, nhat 12 khi dign 4p ludi ting va ddi vdi roto khi dign 4p ludi gidm.
- Lam gidm bét d0 tin c2y vi khe h khong khi nho.
- Khi dign 4p sut xudng thi mdmen khdi dong va2 mdmen cyc dai gidm rat nhifu vi mdmen i 2 v4i binh phuong
dién ap.

CHUONG 2

DIEU CHINH TOC PO PONEG €O KHONG PONG B) BANG CACH THAY POI PIEN
TRG PHU MACH ROTO

1. NGUYEN LY PIEU CHINH KHI THAY D01 DIEN TRG PHU TREN MACH ROTO

Pay 12 phuong phép ditu chinh 3¢ d9 don gidn va dugc ¢ dung rong réi trong thyc t& nhat 12 d6i véi cic dong
¢d khdng dong b9 roto quin day.
So d6 nquyen 1y va d4c tinh co cda ddng co khi thay d6i dign tré phu mach roto nhu hinh 2-1.

a
ny | —
A ——

Ncp C
nj 5
no (e =0
np3

e

ré

i T
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Hinh 2-1
a) So d6 nguyn I
b) DPic tinh co cia dong co khi thay d6i dign tré phy.

Khi dong co dang 1am vigc & trang thai xac 3p v6i toc 49 n. Mudn didu chinh toc d9 cda dong co, ta dong dign
trd phu vao ¢4 ba pha cia roto. Tai thoi difm b4t ddu déng dign trd phu vio thi tdc d9 dong co chua kip thay
ddi, lic nay dong va mdmen gidm n2n toc d0 dong co gidm. Nhung khi toc d gidm thi do trugt sé ting nen sic
dien dong cAm dng trén mach roto E; ting, do d6 dong & mach roto va momen tdng 1am cho toc d cda dong co
tang.

Khi dua dign trd phu vao mach roto thi he <3 trugt ng v6i mdmen cyc dai lic nay la:

+r2+r's (2-1)

Do d6, khi thay d@i di2n trd phu rs trong mach roto thi h2 s trugt Sy € thay d6i va 1am cho toc d9 dong co
thay doi.

Sit =

Tt cac duong d%c tinh trén hinh vé (2-1), ta thdy vdi tri $0 phu t4i khdng doi, rs cang 16n thi dong co lam viec
véi toc d cang thip.

ra < Ppp < Ig3
D > Ny >Nz > ng

Khi M, bing hing €0 thi dong co 1am viec xc 13p tuong ng vdi cic difm a, b, ¢, d.

Toc d cta dong co cang th3p thi tn hao cang 16n, d9 cing cia dudng d4c tinh co bi gidm. Khi cho dign tré phy
va0 ¢ang 16n thi pham vi diéu chinh t9¢ d9 phu thudc vao tri 0 phu tai va phu tai cang 16n thi pham vi ditu
chinh cang hep.

I1. PHUONG PHAP DIEU CHINH DIEN TRG MACH ROTO BANG CAC VAN BAN DAN,
Phuong phép nay didu chinh toc d9 véi vu difm 12 d2 dang tu dong hoa.
Dign trd trong mach ro to dong co khdng dong bo:

Iy =rzt1s (2-2)
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Trong d6:
rzq dign tré day quén roto
r¢ dien tré phu mic them vao mach roto

Momen cia dong co khdng dong b ¢d the tinh theo dong dign roto 1a:

_ 31 22 I
ns

M (2-3)

Khi diéu chinh gi4 tri dign trd mach roto thi mdmen tdi han ciia dong co khong d6i con d9 trugt t6i han i I bac
nh3t véi dign trd.

N&u xem doan d4c tinh 1am vigc cia dong co khong dong by, tic 12 doan ¢6 d9 trugt S = O d&n S= S, 12 thing thi
khi diu chinh dign trd, ta c6 the vigt:

)
s =si—,M = const (2-4)
I2d
Trong d6:
S 1a d9 trugt khi dien tré mach roto 1a r,.
Si 1a @9 trugt khi dign tré mach roto 12 rzg
thay (2- 4) vao (2-3), ta dugc bidu thic mdmen.
3127 r2d 2-5
WIEELENE (2-5)
n.Si

N&u git dong dign roto khong ddi thi mdmen ciing khong doi va khong phy thudc vao toc do cia dong co.
So 46 nquyen 1y diu chinh dign tré mach roto béng phuong phap xung nhu hinh 2-2
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L1

TTTTN G

Hinh 2-2.

b)

So d6 nguyen 1.
Phuong phap diéu chinh.
Pham vi didu chinh.

Dign 4p U, duge chinh luu bdi cAu diode chinh luu qua cudn khing loc L duge ¢@p vao mach diéu chinh gom dign
trd R, ndi song song véi T) & duge dong ngit mdt cich chu ki nhdm diéu chinh gi4 tri trung binh cda dign tré

toan mach.
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Hoat dong cida mach nhu sau:

Khi khéa T) ngit dien trd R, dugc déng vao mach, dong dign roto gidm vdi tan s3 d6ng ngit nhat dinh. Nhy dign
cdm L ma dong dign roto coi nhu khong d3i va khi Ty d6ng thi di2n trd Ry bi loai ra khéi mach, dong di2n roto
tdng Ien, ta ¢6 gi4 tri tuong duong dien tr& R, va thoi gian ngit t, =T - ts

N&u didu chinh i s gitta thoi gian ngdt va thoi gian dong ts thi ta didu chinh dugc gi4 tri dign tré trong mach
roto.

Re= " R, (2-6)
ta + tn

Dign tr§ tuong duong R, trong mach mdt chidu dugc tinh d3i v8 mach xoay chiéu ba pha & roto theo qui tic bdo
toan cdng suit.
Tén hao trong mach roto:

AP = T4’ (2R 24 + Ro) 2-7)

AP =312>(R2d + R¥) (2-8)

Co s& 4% tinh d6i ton hao cong suat 12 nhu nhau, n2n:

Ta?(2R2¢ + Re) = 312°(R2d + Ry)

Véi o d6 chinh luu cAu ba pha thi:
Id = 1,5 IzZ (2_9)

nén:
Rt = l R
> (2-10)

Khi ¢6 dign trd tinh d0i, ta d€ dang dung duge d4c tinh co theo phuong phap thdng thudng . Ho d4c tinh co nay
quét kin phan m3t phéng gi6i han bdi d4c tinh co ty nhien va d4c tinh co ¢6 dign trd phy Ri=R, /2
V6i o d6 hinh 2-2, mudn mé rong pham vi didu chinh ta ¢6 th€ mic ndi ti€p véi din trd R, mdt tu dien 4d 16n.

1. NHAN XET VA UNG DUNG
Nhan Xét.

Phuong phap didu chinh td¢c 49 dong co khdng dong bp ba pha bing cach thay d6i dign tré phu mach roto ¢6 cac
wu difm sauw:
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- €6 toc do phan cap.
- T6¢ d0 didu chinh nhé hon to¢ d9 co ban.
- Ty dong hda trong diéu chinh duge d€ dang.
- Han ch# dugc dong mé may,
- Lam t4ng khd ndng mé may cda dong co khi dua dien trd phy vao mach roto
- C4c thao tac ditu chinh don gidn.
- Gi4 thanh chi phi v4n hanh, stta chita th3p.
Mic du ¢6 cac wu di€m nhu trén nhung vin ¢dn cac nhuge difm sau:
Toc 4 on dinh kém
Ton that nidng lugng 16n.

I'Ing Dung
P4y 1a phuong phap dugc st dung rong rai, mic du khong duge kinh t€ 1dm. Thuong duge dung doi véi cac he
thdng lam vi2c ngdn han hay ng4n han 14p lai va ding trong c4c hg thong véi y2u cau td¢ d9 khdng cao nhu cau
truc, co ¢3u nang, ¢an tryc, thang may va may xdc ..

CHUONG 3

PIEU CHINH TOC D) PONG €O KHONG PONG B) BANG CACH THAY DOI S0 OI
cuc

NGUYEN LY KHI THAY D01 80 DOI CUC
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Trong nhidu trudng hgp céc co cdu ¢dn xuft khong yeu cAu phéi didu chinh t3¢ 49 bing phing ma chi can ditu
chinh ¢6 c2p.
Doi véi dong co khong dong b ba pha, ta ¢ toc d9 cla tir trudng quay:

60 f1 (3-1

n=——

P (3-2)

n=n;(1%)

Do d6 khi thay doi 8 ddi cyc thi n; 8 thay d6i, vi vay toc 49 cda dong co thay d6i.

D€ thay d6i 0 doi cyc P ta thay d0i cach d2u day va ciing 1a cach thay d6i chitu dong dign di trong c4c cudn day
mdi pha stato cia dong co.

Khi thay d6i s0 doi cuc ta chd § rdng s6 doi cyc & stato va roto 1a nhu nhau. Nghia 12 khi thay d6i s6 dai cuc &
stato thi & roto ciing phai thay ddi theo. Do d6 rdt kho thyc hign cho dng co roto day quin, nen phuong phip
nay chd y&u ding cho ddng co khdng dong b roto 1ong soc va loai dong co nay ¢6 khi ning tu bign d6i €0 doi
cuc & roto d€ phu hgp véi s6 doi cyc & stato.

Doi v6i dong co ¢6 nhidu Zp toc d9, mdi pha stato phéi ¢6 it nhat 12 hai nhém bdi day trd 12n hoan toan gidng
nhau. Do d6 cang nhidu cdp toc d9 thi kich thudc, trong lugng va gi4 thanh cang cao vi vy trong thuc 2 thudng
dung t0i da 1a bon cdp toc d9.

CAC PHUONG PHAP D01 NOI DUNG DE PIEU CHINH TOC DO DONG CO.

DGi N&i Cugn Stato T Sao Y Sang Sao Kép YY
T bigu thic (3-1), khi thay d6i 6 doi cuc thi ta & didu chinh duge toc 4o cda dong co, do d6 trong cach ddi ndi
n2y ta ¢6 quan he vé 3¢ d9 dong by nhu sau:
Niyy

N1y

=2

(3-3)

B¢ dung d4c tinh diéu chinh, ta can phéi x4c dinh dugc cac tri $8 M,, S; va khi thyc hign ndi sao Y thi hai cudn
day stato dau ndi ti€p nen:

Riy=2r ; Xiy= 2x
Rovy = 21y ; Xoy = 2%,
3-4
XnY= an ( )
Trong d6 :
ry, Xy, 'z, Xz 12 dign tr8, dign khdng mdi doan day stato va roto.
So d6 d6i ndi cudn day stato tir sao sang sao kép nhu hinh 3-1.

al b1l cl S\N N
[ ) [ ) ¢
x1 yl 71
Trang (18
a2 b2
[} (4 c2 A OX
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A 52 . b)
al bl cl
o | fe | fa ANV
a2 b2 c2
0 x2 y2 z2 d

0A X
Hinh 3-1.80 d6 nquyen Ij d3u cudn stato va so do khai trién mot pha cia cich d3u sao Y sang sao kép YY.
(a) va (b) Khi d3u sao
(b) va (d) Khi d3u sao kép

Nhu v3y ta ¢6 dign 4p tren day quin mdi pha la:

Ud
U=— (3-5)
N
Khi d3u sao Y:
Sty = ro (3-6)
A2+ Xn?
2
My = in U (3-7)
il (r1+ A2+ Xn? )

9,55
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Cong suat tieu thy tir ludi la:

P1 = 3U 1lam.cos vy (3-8)
Khi ndi sao kép YY thi hai cudn day ndi song song nn:
Rivw = %; Xy = X1 (3-9)
Ravw = r—2;)( 2vy = X2
2
Lic do, ta tinh dugc
r'
Swy =
Pvy {A‘.?f.Ul{Jﬁn)(Cpg @YY IIYY (3-10)
3U 2
M o 2 Nivy (3-11)
r. + \/I’ 17 + Xn
9 , 95
So s4nh bigu thic (3-7) va (3-11)
Ta dugc:
Moy 4niy )
M tv 2Ny
V@g MtYY = ZMtY (3_13)
T bigu thic (3-8) va (3-12), n€u xem cosQy = CosQyy
Ta dugc:
Pr _ o)
Py
Vay Py = 2Py (3-14)
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So ¢anh bigu thic (3-6) va (3-10), ta ¢b

Sty = Sy (3-15)
Ngoai ra ta ¢6 bigu thuc :
P=nM (3-152)
Trong d6:
P Cong suZt titu thy cda dong co.
M Momen quay cda dong co.
n Toc d goc caa roto.
Do dé:

Prvyy Niyy My pyy
Thay=—==2--vag
Pav nv My Py

Mvw 2

= 2 V38 - 16), ta fivdic

My E

Nhu vy khi d6i tir sao sang sao kép, mdmen quay cia dong co khong d6i €8nl@ng sudt thi ting g&p hai lan.
V&i cac bigu thic d4 phan tich nhu tren, ta dung dugc d4c tinh co nhu
hinh 3-3

nyyy

StYY

nyy

Sev

M
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Hinh 3-3.Pjc tinh co khi doi cupn stato tir sao sang sao kép.

2.D61 Noi Cudn Stato Tir Sao Sang Sao Nita Nquge

[al [bl o1 S YN[ 8
b) S
S
[ ] Ps
x1 yl 71
0A 0X
! a2 b2 c2
FXZ y2 Ezz
A B C
al bl
cl
3 S N
S
_Txl yl jzl
b2 c2 OA X
X2 y2 z2

Hinh 3-4 So do nquyén Ij ddu cudn stato va so do khai trién mdt pha cia cich ddu sao va sao nita nquye.

Trong cich ndi ndy, ta cling ¢d quan h2 v2 toc d9 dong b nhu sau:
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Khi ndi a0 sang sao nita nqugc, tacd:

Nivy1/2ng _9 (3-18)
Ny
* khi nor sao.
U 3-18a
U, - d (3-18a)
/3
r '
Sv = : (3-19)
Nri? o+ xa?
3U 1°
My = T N, (3-20)
1 2 2
r + ri + Xn
9,55 ( )
3-21
Py = 3.ULlfim.COSpr 17v (3-21)
* Khi no1 sang sao nia nquyc:
Khi d0i noi thanh sao nita nqugc thi hai cudn day stato cling d&u ndi ti€p nen:
Str1/2ng = S Sty (3-22)
Y r’ 4 xn’
U2 (3-23)

Mtyl /2ng =

4niv1/2ng Y
9’T(I’1+ i~ 4+ xn ) (3_24)

PY1/2ng :3Ul|ﬁmCOS¢Y1/2n977Y1/2ng
T (3-20 va (3-23), ta ¢6 quan he:

Trang 23



Nguyenvanbientbd47@agmail.com

Mty 1/ 2ng Nty 1

Mey - Nevi/2 :5 (3-25)
V’ég MtY =12 Mtgl/an (3-26)
Tu (3-21) va (3-24), ta co:
Py1/2ng 1 (3-27)
Py
Py1/2ng = Py (3-28)
Theo biu thie (3-1 5a), ta ¢o:
Py1/2ng _ Ny1/2ng My1/2ng (3_29)
Py Ny My
Thay (3-27) va (3-18) vao (3-29), ta dugc:
Mvi/ang l (3-30)
My
Nhu v3y ta dung dugc duong d4c tinh trén hinh 3-4.
Seviong A
Niy1/2ng
Trang 24
Ny
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D3i Noi Cudn Stato Tt Tam Giac A Sang Sao Kép yy

Theo cach d4du cudn day stato tir tam gidc sang sao kép, ta ¢ quan h2 nhu sau:

Niyy

Nia

" 8o do d6i ndi day tir tam gidc sang sao kép nhu hinh 3-5.

a

&

B

b,

/ ZNN\NC2 Z1iNnNNL1 \

o)

Yi
\g
.,

A
0

X2

B
0

C
0

(3-31)
S S
0A 0oX
N S
oX bA
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Z;  C Z1 C1

Hinh 3-5.
So do d3u day cda cach d4u tam gidc.
So do ddu day cda cach ddu sao kép.
So 46 d&ng tri mdt pha cda cich du tam giac.
So 46 d&ng tri mdt pha cda cach d3u sao kép.

Ta nhan th3y khi d4u tam gidc hai cudn day stato ciing ddu ndi ti€p, nén tuong ty nhu cich d4u sao ta tinh duge

cac dai lugng nhu sau:

Pa= 33U 1lim cos @ana

* Trudng hgp ddu <ao kép ciing tuong ty nhu trén, do do:

Stwy = re
'\/r12+Xn2
2
My = m U
9512( (ri+ /ri* + xn?)

Pyw = 2.3. Uilam.cos @vw nv

(3-32)

(3-33)

(3-34)

(3-35)

(3-36)

(3-37)
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T (3-32) va (3-36), ta duge:

My 1 (3.38)
Ma 2
T (3-33) va (3-37), ta dugc:
Pw  2cos ownw 2 < 1 (3-39)
Pa J3cos pana NE)
Ngoai ra ta tinh dugc nhu sau:
Pa _ Nia Mt
Pw v My (3-40)
1= l M ta
2 Mivy
(3-41)
Vaay M :l
M vy 2

Nhu v3y khi d6i ndi tir tam gidc sang sao kép, thi cdng sudt khong d6i con mdmen gidm, ta duge d4c tinh co nhu
hinh 3-6.

nyyy

StYY

nia

\':'rang 27
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Sea

Hinh 3-6. Dic tinh co cia dpng co khong dong by khi doi ndi diy quén stato ti tam gidc sang sao kép.

NHAN XET VA UNG DUNG TRONG CONG NGHIEP
Nhan Xét.

Phuong phép didu chinh toc d0 dong co khong dong b biing cach thay d6i s0 ddi cyc ¢6 wu difm sauw:
Thigt bj don gin, gi thanh ha.
Céc dudng d4c tinh co déu cing va ton thit phu khong dang k&.
Pong co 1am vide chic chin.
Didu chinh va khng ch® toc 4 kha don gidn.
Nhung van ¢6 cac nhuge difm sau:
Kich thudc dong co 16n.
Pham vi diéu chinh khong rong lim

Dunax = &
Chi cho nhiing toc d9 cZp v6i d9 nhay cdp kha 16n.
Hieu cuat ¢& dung day quan th3p.
C3u tao ciia ddng co tuong ddi phic tap, ning né va gid thanh cao.
Ung Dung Trong Cong Nghi2p.

Pay 12 phuong phép dugc ing dung trong cic miy nhu miy mai van ning, thang miy nhidu ting, may ning
trong hdm mé v con ding trong mot $8 méy cAt kim loai, bom ly t3m va quat thdng gié.
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CHUONG 4

DIEU CHINHTOC D) PONG CO KHONG PONG B0 BA PHA BANG CUON KHANG
BAO HOA

1KHAI NIEM VE CUQON KHANG BAO HOA

Cudn khang béo hoa 12 thiét bi dien tir ¢6 tri $0 dign khing bign ddi duge. V& m3t c2u tao, cudn khang ¢6 ba b
phan chinh:

Loi sit
Puge lam thanh hai 18i giong nhau, d€ kh& 4nh hudng cia tir thong xoay chitu d6i véi cudn mdt chidu.

Cudn lam vige W),
Dugc ndi ti€p véi phy tai Z;; . Cudn lam viece ¢6 dien khing thay d6i duge.

Cupn kbong che W :
Cudn khang ¢ ba dn bon cudn dung khong che. Trong d6 modt cudn khdng ch€ chi dao, cic cudn con lai ding
thue hign phan hoi trong h.
thdng truyén dong dien. Quin Ien hai 16i sit, duge d4t vao dien 4p mdt chidu tao ra dong khdng ch? I,
D€ didu chinh toc 40 dong co khong dong bo bing cudn khéng bédo hoa nguvi ta dung cudn khing bido hoa ba
pha, hojc ba cudn khang bdo hoa mdt pha ¢6 diu khién dong thoi, mic & mach stato hojc roto theo so d6
nquyén 14 Ainh 4-/
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Ta th3y ¢4 hai trudng hgp khi mic vao mach stato hay roto deu ¢6 chung mdt § nghia 1 dua them vio mach cia

dong co mot lugng dien khang x4 1am cho mdmen t4i han va d9 trugt t6i han gidm nhd di theo phuong trinh nhu
sau:

2
M: = 3Us (4-1)
2n (xn + xck)
9,
S tr (4-2)
Xn + Xck

Trong d6:

U, Dign 4p pha cia ludi dien d4t vao dong co.
xa Pien khang cda cudn khang bdo hoa.

X, Dign khang ngdn mach cta dong co.

r'; Dign trd roto tinh d6i v@ stato.

M, Momen t4i han cda dong co.

S. P9 trugt tdi han cda dong co.

Trong thyc t€ khi mc cudn khang bdo hoa vao mach stato dong co ¢6 cac wu difm sau:

6iadm dugc ton that dong co

He <0 cong suit 1on.
Khi mic cudn khang bdo hoda vao mach roto hinh 4-1b. Mjc du ¢ gidm chi ti2u ndng lugng nhung vin ¢6 cac
khuy?t di€ém sau:

Quén tinh h2 thdng 16n lam cho h2 s ¢dng sudt cos@ gidm sinh ra ton hao trén dign tré phy.

Ui~
0 0
0+
Xck
5 ' K,
Y < < -
p S—=
wWiv ¢ [ ® L o+
/I\ Rfic
Ukc
\l/ o- Xck 3 3 3
> §:§ -—>
Wiv WkC/I\ Rfic
Ukc
\ o-
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a) b)
Hinh 4-1. So do nquyen Iy didu chinh tdc dp bdng cudn khdng bdo hoa.
Mic & mach stato
M3c & mach roto

1. PHUONG TRINH VA DANG DAC TiNH (0.

Phuong trinh d4c tinh ¢o cda dong co khong dong bo ¢6 dang:

v _ 2M(l+8)
S s (4-3)
—+ —+2¢
St
Trong d6:
M. = 3U.° (4-4)
ﬁ(n M7+ %)
9,55
o (4-5)
St -
V2 + X
E=———
VI + Xn®
Khi m3c cupn khdng bdo hoa vao stato, ta dupe nhu sau:
M 3U+°
t =
92;“5 [(n + ) + (M1 4 Te)? + (X + Xex) (4-7)
+ '
St= - 2 (4-8)
\/(rl +rek)? + (Xn + Xek)
ri+rck
&

) V(I +16)? + (Xn + Xek)? (4-9)
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Khi m3c cudn khdng bdo hoa vao roto, ta co:

3U.?
Mt = o [r +\/r2+(X+xk)2] (4-11)
1 1 n c
9,55
S - +(r'2+ re) : (4-12)
A2+ (Xn + Xek)
6= ri+rck (4-13)
\/rl2 + (Xn + Xck)2
Trong d6:
Ry, xa 12 dign trd, dien khédng mdi pha cda cudn day 1am vidce khi ¢6 cudn khéng bdo hoa.
Xck— ZTCchk (4-13)
f 12 tin €0 cda stato hay roto tuy theo khi mic cudn khang béo hoa & stato hay roto.
Lex tri €0 dien ¢Am mdi pha ciia cudn khang bio hoa.
2
La=10 S ) (4-14)

S 12 tigt dien 16i ¢4t
1 chiéu dai trung binh ciia mach tir.

PHUONG PHAP DUNG CUON KHANG BAO HOA BE DIEU CHINH TOC PO PONG CO.
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P didu chinh td¢ 49 dong co bing cudn khang béo hoa nquoi ta thay ddi dong dign ti héa cda cudn khang (
dong khong che Ii). Khi I, tdng thi xx gidm, dien 4p d4t vao dong co ting Ien va khi Iy, gidm thi xq tang, dign
ap dat vao dong co gidm. Sau day ta khdo sat cac truong hop sau:

He Thong Cudn Khang Bio Hoa - Pong Co Dung Khau Phin Hdi Am Toc DJ.
P¥ ting khd ndng diéu chinh t3c d9 dong co ta dung <o do nguyen Iy phin hdi am toc d9 nhu hinh 4-2. Pay I
h2 thong trong d6 lugng phin hdi duge thyc hign bing miy phat toc.

UlN

Xck

Wiv ii\

Hinh 4- 2. So 46 nquy?n 1j ding khau phan hoi am t3c 4.

" Nguyeén Iy lam vigc:
Ta co:
Sic dien dong cda may phat:

Err = Up, = K ¢rr np (4-15)
Dong khong che:
| Uke
ke =
- (4-16)
Dign ap khong che:
Ukc = Ugg - Uﬂ,
4-17
Trong d6: @-17)
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Uss Dign 4p <o sanh do ngudn nqoai d4t vao ding d€ thay d6i dong khdng che.

Ug, Dign 4p phén hoi am t3c d9 do may phat toc cung c2p.

Mudn didu chinh td¢ d9 dong co n, thay ddi tri s0 dign tré diu chinh. Khi gidm Ry, thi Uss gidm, Uy, gidm, do d6

Ixc gidm, lac nay cudn khang lam viéc & trang thai kém bo hoa nén p = dB/dH ting, x« tdng, Uy, tdng do vay

toc @9 dong co np gidm va khi ting Ry, thi qué trinh dign ra ngugc lai.

" Kh4 ndng tu on dinh didu chinh toc dp:

Ch&ng han khi co cZu sén 5};& ¢an toc @9 yeu cu khong di (ny = const) nhung vi Ij do n2o d6 dot nhien phuy

tai M, gidm xudng, toc d0 dong co ting In, Uy, ting, Uy, gidm, Iy, gidm, p tdng, x4 ting, nen Up = U- Uy gidm

va np gidm v2 vi tri ban dau.

Khi phu tai M, ting 1am t3¢ 49 dong co gidm va qué trinh dien ra nquge lai.

. He Thong Cudn Khéng Bio Hoa - Dong Co Dung Khau Phan Hbi Duong Dong Pign V2 Am
bien Ap

So do ngquyén Ij nhu hinh 4-3.

[_g)lt\.x
0 0
< Ie2 < Ikes < Iker +
VH, TH; H,
Xck ¢ [4 A8 ¢
3 3 2 3 3 > | Rfic
Wilv ¢ L4 b Wck2 Wck3 ¢ Wcekl
ot CL2 Ukc
BD .
A g L 3 i O _
R1
e __to—
-
_—_NY\ . BA
2
So do tren hinh 4-3 dung ba hoa.
Trona dé: Hinh 4-3. S6 fioa cuoéan khaung balio hoga dugng khaéu
+rong co: phadn hoai d6dng dogng fiiedn vag adm fiiedn

W Cudn khang chd dao tao ra tu truc‘iaryqp B,

Wz Cudn phén hdi duong dong dign duge cung c3p dien mdt chidu thong qua miy bign dong BD va
b9 chinh lvu CL; tao ra cudng 49 ti trudng H, cung chidu véi H.

W Cudn phén hdi am dign 4p duge cung c2p dien nhd méy bign 4p BA va bd chinh luu CL; tao ra t
truong Hz nguge chitu véi H.
BA: May bién 4p
BD: M4y bién dong
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" Nguyén Ij lam viée:
0 trudng hgp n2y ta ciing thay ddi Ra. d€ didu chinh toc d9, ta co:
Tt trudng tong cia cudn khang:

H=H,+H; Hs (4'18)

Khi ta gidm Ry thi Uy, gidm do d6 Iy, gidm, cudn khang 1am vigc & trang thai kém béo hoa, x4 tdng, Uy ting, toc
do dong co gidm va khi ting Ry, thi qué trinh dign ra nguge lai.

0 so 45 hinh 4- 3, khi ta mudn thay d6i k2 <8 phan hdi duong dong dien thi thay d6i tri <& R, va thay d6i he «§
phén hdi 3m dign 4p thi ta thay ddi tri 8 R,.

* Khi ndng tu on dinh tdc dp cia h@ thong.

He thong ¢6 khd ning ty &n dinh tc d9 khi phy t4i thay d6i nhdy ¢6 khau phan hdi duong dong dien va 2m dign
ap.

Gid s khi ¢an t0c d9 khdng d0i np = n . = const. Dt nhien phy tai M, gidm xudng 1am tdc d) np ting Ien hon
toc d0 y2u cAu, khi M, gidm thi I, gidm nen H; gidm.

Mzc khic, khi I} gidm, Uy gidm, Up t4ng, vi v3y Hs t4ng. M2 t trudng tong

H= H,+ H; - H; gidm, lic d6 cudn khing 1am vidc & trang thai kém bdo hoa, he s3 ti thim p ting n2n x ting
va dign 4p roi tien cudn khang Uy tdng do d6 dien 4p d4t vao dong co Up gidm 1am cho 8¢ d dong co gidm vé
toc 49 yeu cau.

Ta ¢6 dang d4c tinh co nhu hinh 4-4.

n
ng
Nmax N (Uﬁm)
Ikc max
ni Ikc 1
B ke2
nio Ikc3

C
ni.3 //\\ D Ikc min

//\
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Hinh 4-4. Dang dic tinh co khi ding cupn khdng béo hoa cé khdu phin hoi

IV. NHAN XET VA UNG DUNG TRONG CONG NGHIEP
Nhan Xeét

Céc uu diem:
Pham vi diu chinh td¢ d9 d9ng co tuong ddi rong

Dmax=g

Qué trinh diu chinh t5¢ d0 béng phing vi tdc do dong co phy thudc vao dong dien khdng
¢h® ma Iy, lai phy thudc vio Ry .
Lam vigc chic chdn, gi4 thanh thap hon va khdng gay on.
Céc nhupe diém:
D6i v6i khau phan hoi am tdc do:
Can phai ¢6 may phat tdc d€ ndi véi dong co dien lam cho so do phic tap hon.
Phu thudc vao nhitng vi tri xung quanh vi chi®m chd 16n.
D3i v6i khau phan hdi duong dong dign va 3m dign ap.
C6 sai €0 dien ap d4t vao dong co do mic bign 4p vao stato.
Can phéi ¢6 may bign dong.

Ung Dung Trong Cong Nghi2p
Phuong phép nay thudng ding trong cic h2 thong truyén dong nhu ¢an truc, may xic va nhit 12 d6i véi nhiing
noi d€ bi chay nd nhu & mé dau,
mo than . ..
He thong cudn khang bdo hoa - dong co ngay cang duge ing dung rong réi trong diu chinh toc¢ 40 dong co
khdng dong b9 va khi s& dung cudn khing béo hoa d€ didu chinh toc do dong co khdng dong bd roto day quin,
nqudi ta k&t hgp cudn khang bdo hoa véi dien tré phy trong mach roto nhdm md rong pham vi didu chinh.
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CHUONG 5

DIEU CHINH TOC DO DONEG €0 KHONG DPONG B) BANG CACH THAY BOI PIEN
Ap

1. NGUYEN LY PIEU CHINH
Phuong phép didu chinh td¢ d) khong dong b9 bing cach thay doi dien 4p thuc hign nhu sau:
DZ thay doi dien 4p, nqudi ta dung b bign ddi ¢o dien 4p ra tuy theo tin higu didu khign d4t vao.

So do nquyen Ij hinh 5-1 U
1~

|

S BN

©)

—a0

\

It
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Hinh 5-1. So do nquyen Iy didu chinh tdc dp dong co khong dong bp
NhAu hinh 5-1, ta thiy:
N&u bb qua tong trd cia nquon va khdng dung dien trd phu trong mach roto. Khi dien 4p cia b bign d6i U, thi

ta dugc ho d4c tinh didu chinh nhu hinh
5-2.

Khi d6:
P9 trugt t6i han git nquyén gia tri

r’

N e -1

Momen t6i han ti I8 v6i binh phuong dien 4p U,

M, =M, UZZ (5'2)
Véi:
2
M — - U2 (5-3)
L+’ +m?)
9,55
Trongdo:

M,, Mdmen t4i han cda dong co ing véi dien 4p didu chinh
U, Dign 4p ra cia by bign ddi
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Uz,
n TN (Uﬁm)

St

/ / /
Mtu Mt M

Hinh 5-2. Dang dgc tinh didu chinh khi khong ding dign trd phu trong mach roto.

DZ cii thien dang d4c tinh diéu chinh va gidm bt mic phat néng cia dong co. Khi dung dong co khong dong bo
roto d3y quin, nqudi ta ndi them mdt b9 dien trd phu vao mach roto hinh 5-1. Khi dé:

N&u dign 4p d4t vao stato 12 dinh mic (U, = U)) thi ta dugc d4c tinh mém hon d4c tinh tu nhign va ta goi d6 12
d4c tinh gi6i han (dtgh).

N&u gi4 tri dign 4p d4t vio stato khic v6i gi4 tri dinh mic thi momen t6i han lic didu chinh dien 4p M,, <& thay
ddi i 12 v6i binh phuong dign 4p con d9 trugt t6i han thi khong ddi, nghia 1a:

M, =M, UZZ

5-4
S; = const (5-4)

Khi xét dén tong tr& cda b) bi€n di thi viec x4c dinh d4c tinh gidi han ¢6 phic tap. Khi d6 ta xem dign trd r, va
dien khang x, cGa b9 bi€n d6i ¢6 gia tri ¢d dinh khong phu thudc vao dign ap U,. Lic do:

M = 3U,?

t
92,215[(r1 +Ib) +\/(r1 +10)° 4+ (Xo + Xn)® ]

St = ekl Trang 3§
\/(rl +10)° + (Xo+ Xn)®

(5-5)
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Ta dugc phuong trinh d4c tinh co:

M = 2Mi(1+ ¢) (5-7)
St S
—+—+2¢
. S &
Voui ; Fi+ro (5-8)

) \/(rl + o) + (Xo+ Xn)®

Dang &%c tinh didu chinh trong trudng hgp nay nhu hinh 5-3.

U, rrz0 Uy, Ir2o0 TN (Usim, r=0)

n;

gh (Usm, Tr+0)
St

/

Hinh 5-3. Pjc tinh didu chinh khi ding dign trd phu vio mach roto.

\Y M; M

1. PHUONG PHAP DUNG B) PIEU CHINH DIEN AP BANG THYRISTOR.

Pay 12 b9 didu chinh duge tng dung ngay cang nhidu trong didu chinh toc 40 dong co khong dong bd vi ¢6 nhidu
wu difm so véi cac b bign ddi xoay chidu khac nhu ding bign 4p tw nqhu, dung khugch dai ti, ...
So d6 nguyen 1Y cla he ding bd didu chinh thyristor nhu hinh 5- 4.

U]N

Tl 14 T3 T6 T5 T2
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Hinh 5-4. So d nquyén Ij cia h2 thong ding by didu chinh thyristor.
Bo diu chinh thyristor nay tuong d6i don gidn gom s4u thyristor.
Khi & trang thai x4c 12p, c4c thyristor md & nhiing g6c kich nhu nhau va khong d6i. Khi d6 T), Ts, Ts dan & nita
chu kY duong con Ty, T4, Ts dan & nita chu ky am cda luéi dien.
Dign 4p 44t vao stato cia dong co U, (dien 4p ra cla bd bign d6i) 12 nhiing phan cia dudng hinh gin tr2n hinh 5-
5.

U,

U, E 5

T, daan \
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Hinh 5-5. D5 thi dign 4p pha & ddu ra cia bp didu chinh thyristor.

Gié thigt duong cong trén hinh 5-5 12 d0 thi di2n 4p cda pha A dua vio stato cia dong co qua hai thyristor T} va
Ts.

NEu T md & géc oo = O thi T, s& dan cho d%n thyi di€m 7 do dign 4p lu6i duong d4t vio Anot va sau d6 vin
dinttr mdn m+ 3 12 nho ning lugng dign tr tich liy trong day quan stato.

Tuong ty thyristor T4 d4n & nita chu ky am v goc & phu thude vao 49 trugt S.

D dung d4c tinh co didu chinh, ta bé qua dign trd cda thyristor. Khi thyristor dang dan va cac d4c tinh didu chinh
ing véi nhiing goc o khac nhau duge vé tren hinh 5-6. Vi dign 4p phu thudc vao goc pha @ nén d9 trugt t6i han
cta c4c d4c tinh didu chinh ¢6 th€ khac véi 4o trugt S, .

U, %0 U 1r#0

TN (Usim, Tr=0)
n;

gh (Ui, Trx0)
(05)

My, M; M

Hinh 56, Cic d3c tinh didu chinh toc dp dong co khdng dong b ding bp didu chink thyristor.

St

1I. NHAN XET VA UNG DUNG

Phuong phap diu chinh td¢ d) dong co khdng dong b bing cach thay dBi dizn 4p nqudn duge st dung rong rii,
nh3t 12 b9 didu chinh dung thyristor vi thyc hien d€ dang va ty dong hdoa. Xét v chi titu ning lugng, tuy ton
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that trong b9 bi€n doi khong dang k€ nhung din 4p stato bi bi€n dang so véi hinh sin n2n ton that phu trong
dong co 16n do d6 higu sugt khong cao

Phuong phép diéu chinh toc d9 dong co bing cach thay doi dien 4p thudng ding trong h2 truyén dong ma
mOmen ti 12 ham t4ng theo t6¢ d9 nhu quat thong gié, bom ly tam, ..

CHUONG 6

DIEU CHINH TOC DO PONEG €0 KHONG DONG B) BANG CACH THAY POI TAN SO
NGUON

1. NGUYEN LY VA QUY LUAT DIEU CHINH KHI THAY POI TAN SO

Tir bidu thic:

60f1 (6-1)

n=——

P

Ta thay, toc do dong bd cta dong co khong dong bo ¢6 thé thay doi néu ta thay doi tan 0 ludi dign ;. Do d6 toc
d0 cda dong con=n,(1 -8) (6-2), cling thay ddi theo.

Khi thay d6i tan $0 lugi dign f), nh3n thay nhu sau:

N&u b6 qua dien tr& day quan stato, tic 12 xem r; = O thi mOmen t6i han cyc dai la:

Trong d6:
3U 2 3U 2
Mt = = 6-3
t 2N X 2w1%n ( )
9,55

Trang 43



Nguyenvanbientbd47@agmail.com

o, toc do goc dong b

o= (6-4)
P
X = o1l (6-5)
Ln = Ll + LIZ (6'6)
Thay (6-4) va (6-5) vao (6-3), ta dugc:
U2 P2
AN
2027)? F12La (6-6)
3pP?

Naét a=const=————

2(27)%La

U12 (6-7)

tacou Mt :af—2
1

Bi€u thic (6-7) cho ta th#y khi ting tin 8 nqudn ma vAn giit nquyen U, thi mOmen t6i han cyc dai M, gidm rat
nhigu. Do d6 khi thay d6i tan €0 f, thi dong thoi phii thay d6i U; theo cc quy ludt nhat dinh nhim d4m bio sy
1am vigc tuong ng gitta mdmen dong co va mdmen phy tii. Nghia 1a i €0 gitta mOmen cyc dai cda dong co va
mdmen phy tai tinh d0i vdi cac d4c tinh co 12 hing €0.

A = M = const (6-8)
M

c

Di4c tinh co cia by phan lam vide 12 quan he gita toc d§ quay cda momen phy t4i Bn truc quay
M, = {(n)

Theo bi€u thic thyc nghigm mang tinh ch3t tong quat d€ md t4 dang d4c tinh co cda by phan lam viec nhu sau:

Mc=Mco+(Mcﬁm—Mco)( n )X (6_9)

Nim
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Trong d6:

M, Mdmen cén cia by phan lam vigc [en truc quay & toc d9 n (Nm)
M., Momen ¢4n cda bo phan lam viec [én truc quay khi n= 0.
M4 MOmen c4n cia b phan lam viée [en truc quay khi n = ng,
x 12 ¢80 mi d4c trung md t4 dang d4c tinh co cda b9 phan lam vide (co cBu sdn xudt) khic nhau.
6om bon dang nhu sau:
" x=0,taco:
M, = M4, = const, (6-9a)
D3y 1a d4c tinh co d4c trung cho hg thdng ndng va ludn 6 gi tri nhit dinh (duong 1 trén hinh 6-1).
fx=1
P34c tinh co ¢6 dang: M, =a + bn
M, ti I2 bac nhit véi toc d9. Pay 1a d4c tinh d4c trung cho méyg_ph4t dign mot chidu kich tr doc 13p véi phu téi
may phét 12 mdt di2n tré thuan ( dudng 2 hinh 6-1).
fx=-1
Pic tinh ¢6 dang:

b
Me=@+)  (500)

Mbmen ti I2 nghich véi toc d9, d4c tinh nay d4c trung cho cic may c3t kim loai (duong 3 hinh 6-1)
"x=12

Pic tinh ¢6 dang: M, = a + bn’

Mbmen ti [2 véi binh phuong toc d9, 1a d4c tinh d%c trung cho may (6ROt thdy,.(dudng 4 hinh 6-1)

n
3 1
4
e : 2
Hinh 6-1. C4c dang d%c tinh. 0 —
M,
Nhu v3y, mudn diu chinh t3c d9 dong co khdng dong b bing cach thay ddi tAn <3 ta phéi c6 mdt by ngudn
I const
fi
* U_12 = const
1
2 Trang 45
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xo0ay chigu ¢6 th€ diéu chinh tin <3 din 4p mdt cach dong thoi theo cac quy luat nhu sau:

Nhu v3y dang d4c tinh co cda dong co khdng dong bd khi thay d3i tan <3 theo quy lut didu chinh hinh 6-2.

/I\/lc = const

n

ni N ——

Nich
n»

nj g

Nich
n»

0
Hinh 6-2. Cic dang dic tinh co cia dpng co khdng dong by khi thay doi tin 6 theo quy lujt didu chinh U va £

1. CAC BO BIEN TAN DUNG BE PIEU CHINH TOC PO PONG O

DB ta0 ra cic bp bigh tin ¢6 Uva f thay doi dupe, nquii ta ¢ th€ dung cic b bign tan véi may dign quay nhu
may phat dong bd, may phat khong dong by hogc dung bd bi€n tan ban dan. So véi cic bd bign tan ban din , bp
bi€n tan may dien quay ¢6 nhidu nhuge difm va nqly cang it dung. B&i vy trong lu2n 4n nay chi trinh bay cac
b bign tan ban dan.

Céc bp bign tin bén dén gom co:
B bign tn ban din tryc ti€p va b bign tin ¢6 khiu trung gian mot chidu.

. B Bign Tan Truc Ti€p Ding Thyristor.
Digu chinh td¢ d9 dong co khong dong b9 béng bp bign tan dung tryc ti€p thyristor ¢6 so d6 nquyen 1j nhu hinh
6-4.
~U, fi
(T
a |b |c
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Hinh 6 - 4. S0 d6 nquyen Ij cia by bign tin truc tidp ding thyristor.

By bign tan truc ti€p dung thyristor bign ddi tryc ti€p nqudn xoay chiéu ba pha U, f; bing hing <3 thanh nqudn
xoay chidu ba pha ¢6 Uy, f; bign d6i. BY bign tn niy gom 18 thyristor chia cho ba pha. Mdi pha chia 1am hai
nhom:

Nhém ¢6 catot ndi chung lai goi 12 nhém thu2n T, cung ¢Zp phan dign 4p duong trén mdi pha cda dong co.

Nhém ¢6 Anot ndi chung goi 12 nhom nghich cung c2p dien 4p d4u ra cho na chu ky 2m.

G mdi pha c6 ding hai cudn khing d€ 1am gidm dong dien can biing cda cic thyristor khi chuyén mach gida
nhom thuan va nhom nghich.

NZu goi tan $6 nqudn vio 1a f), 0 pha dien 4p d2u ra 12 m (m=3), 8 dinh hinh sin cda s6ng dign 4p dau vio
trong nita chu ky cda dign 4p ddu ra 12 n thi tin 0 dien 4p d4u ra cda b bign tan 1a:

fo=f1——— -
’ 12n+m—1 (6-10)

Nhu viy:

Mudn thay d6i tan 0 f, ta thay d0i 8 dinh hinh sin cda dign 4p ddu vao trong nita chu ki cda dign 4p dau ra
(tic 12 thay d6i thoi gian lam vide cda thyristor trong cing mdt nhém thudn hay nghich so véi chu ky song dien
ap dau vao).

Mudn thay d0i tri <8 dien 4p dau ra cdia by bign tin 12 Uy, ta thuc hign khong ch¥ thoi gian kich xung Bn cic
thyristor so véi thoi di€m chuyén mach ty nhi2n. Tic 12 tao ra mot song dien 4p ddu ra ¢6 tri §0 trung binh nhd
hon tri §0 trung binh cda di2n 4p ddu ra khi chuyén mach tu nhien. Dang song dign 4p ddu ra cia bp bign tan &
hinh 6-5.
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U, U

Uia yw U, Uz (a=0:n=3)

T: Ty

Hink 65, D3 thi dien 4p mdt pha cia bj bign t3n true ti2p ding thyristor

Bj Bi#n Tan Dung Thyritor C6 Kh3u Trung Gian Mot Chiéu.

Bo bi¥n tan ¢4 khau trung gian mot chidu 12 b9 bin d6i hai ting. Nhém chinh luu ¢6 chic ning bign d6i dign
xo0ay chiu thanh mdt chidu. Sau khi qua b9 loc, dien 4p mdt chiu duge nghich luu thanh dign 4p xoay chidu ¢6
tan ¢8 bign d6i. Nhém nghich lvu & day 1am viee doc 13p véi ludi, nghia 12 c4c van cda ching chuyén mach cho
nhau theo ch¥ d9 cudng bic, ta goi nghich luu ndy 12 nghich luu 4p. Tan s3 dau ra dugc didu chinh nhd thay doi
chu ki d6ng ¢4t cic van trong nhém nghich luu cdn di2n 4p ra ¢6 the didu chinh nhd thay d3i goc thdng cla cac
van trong nhom chinh luu,

So d6 nquyn 1Y cda b9 bign tAn ¢6 khau trung gian mdt chidu hinh 6-6.

Lo
T9
T7 T11
¢ Py y
0————— ¢ ) c
—_— Co
~ ¢ Uz, f2
Q
Uy, fi
G
$ D10 ¢D12 _¢
a a
¢ Py ¢
0T10 ¢T12 ¢ T8
y 3 i,
¢
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Hinh 6°6. So do nquyén Ij by bigh tin 6 kh3u trung gian mdt chidu.

Pay 12 o 6 nquyen 1j cia bp bign tan ¢ khau trung gian mdt chidu ding nghich luwu 4p.

Nhém chinh luu gom 6 thyristor T; + Ty, 1am nhi2m vy bin dign 4p xoay chidu thanh mdt chidu. B loc phing
gom khang L, va tu C,. Phan chinh cta b nghich luu 1a cic thyristor Ty +T¢, ching duge md theo thi tu Ty, T,
T3,T4, Ts, Te, cach nhau 1/6 chu ky cda 4p ra.

Nhu viy:

Béing cich thay di khoadng thoi gian dan cda cdc thyristor ta thay d6i duge chu ky cda dign 4p ra tic 12 didu
chinh dugc dign 4p ra. D€ chuyén mach gitta cac van, ta dung cac tu C, +Ce.

Gi4 st trong khodng thoi gian ndo 46 T, va T, dan, tu €, duge nap t¥ ngudn hinh 6-6. Khi kich xung mé T tu C,
phong qua Ty va Ts tao ra dong khéa Ty lam T; dan.

Céc diode Dy + Dg ¢6 tac dung ngdn cach c4c tu chuyén mach véi phu ti, khong cho cic tu phong dign qua phu
t4i. Nhy v3y dign dung y2u cAu cda tu dugc gidm nhd va 4p trén t4i khong bi 4nh hudng béi sy phong nap cia
tu.

Céc diode D; + Dy , tao thanh mdt cAu nquge ¢6 tic dung md cho dong phan khéng ti phia dong co v8 tu C,.
dong dign nay xuit hign do sy Iech pha gitta dong va ap trén dong co.

Cac thyristor cda nghich luu chuy®n mach theo tin higu didu khi€n n2n cyc tinh dign 4p trén mdi pha stato thay
di theo tan <8 didu khién. Dign 4p pha dua vao dong co ¢6 dang nhu hinh 6-7.

Hinh 6-7. D0 thi dign 4p phatrén d3u ra cia bign tin 6 khu trung gian mot chidu.
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11I1. UNG DUNG TRONG CONG NGHIEP.

Phuong phép diu chinh t8¢ d0 dong co khdng dong b bing cach thay ddi tan 8 nquon dugc ing dung rong réi
trong ¢dng nghiep véi uu di€m gon nhe va d€ diéu chinh.

By bign tan dung tryc ti€p thyristor duge dung trong cdng nghi2p nhu didu chinh td¢ d9 trong truyén dong chinh
cia c4c may mai cao tdc, didu chinh tdc d9 trong cac h2 thdng bang tai.

B bign tan dung may phat dong b dugc ing dung khi ¢an didu chinh toc d0 dong thdi cho nhitu dong co.

CHUONG 7
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PIEU CHINH TOC ) DONG CO KHONG BONG B) BANG PHUONG PHAP NOI
TANG

PHUONG PHAP NOI TANG DUNG HE THONG VAN MAY DIEN

Doi v6i nhitng dong co khdng dong bp roto day quan ¢6 ¢dng sudt 16n hodc rat 16n thi ton thit cdng sudt trugt
$& rat 16n. Do d6 ¢6 th€ khong dung dugc cac thiét bi chuy?n d6i va didu chinh dign trd & mach roto.

PE vira t3n dung dugc ndng lugng trugt vira digu chinh duge toc 49 dong co khdng dong b roto day quan, nqudi
ta s& dung cic so 46 ndi tang sau:

So do ndi ting may dign, so d0 ndi tang van - may dien, ...

§ day ta chi xét <o & ndi tAng van - mAy dien,

Q
Q * °
NKB
(0]
ckmc? @
D1 D6
Po— -
D3 D4
3”3 =N=

Hinh 7-1. So d0 ndi tng van mdy dign

PZ dieu chinh t3c d9 dong co khong dong bd trong cac so d6 ndi tang, ta thuc hien bing cach dua vao roto mdt
sic dien dong phu Ey. Stc dizn dong phu nay ¢6 th€ 12 xoay chifu hodc mjt chidu.

Tren so d6 hinh 7-1, ta thdy mudn diéu chinh td¢c d9 dong co thi ta thay ddi sic dien dong phu E:. Stc dien dong
nay do may mdt chitu tao ra.

Gia thigt khi M, = const va dong co lam viec & trang thai x4c 1dp ing véi mot gid tri E¢ n2o d6. N&u ting Ef IBn
thi dong I, gidm mdmen dien ti cia dong co gidm va ¢6 tri 0 nhé hon mdmen M, nén toc d9 cia dong co gidm.
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Khi toc d9 cda dong co gidm thi do trugt S ting, lam cho E; = Ezyy, S tdng, Kt qua 12 dong I, va mOmen dign tu
cia d9ng co ting 1n cho d&n khi mdmen cda thigt bi ndi tAng ¢an bing véi M, thi qué trinh gidm toc k&t thic va
dong co lam vidc & trang théi xac 13p véi toc do nhu ban dau.

Dong dign chinh luu I; & mach roto cda dong co duge xac dinh:

_ KsE2—Ef (7-1)
Riit

ld

Trong d6:

E; Tri s8 hi2u dung cda ¢ic dien dong pha & roto dong co

Ks He €0 phu thudc vao <o d6 chinh luu (d3i vi so do cu ba pha Ks = 2,34)

Ry Dign trd ddng tri ciia mach roto tinh d6i v8 phia mdt chidu

E¢ Stte dizn dong ctia méy mot chidu.
Khi t5¢ 49 dong co khong dong b9 n < n;. N€u b3 qua céc t6n hao trong dong co va trong céc khau bign ddi thi
cong suit dong co khong dong b 1Ay tr ludi vao Py = Py, cOn ¢dng sudt phu trong mach roto (cdng sudt trugt)
P; = Pgn S thdng qua bp chinh luu dua vao phan ing may mdt chidu MC quay, kéo theo FD quay. FD phét dign
trd ning lugng v8 nqudn véi cong suit Ps = Pay S, ddng co 1am vide & trang thai dong co.
Khi n > n; thi dong co lam viec & trang thai may phat.

PHUONG PHAP NOI TANG DUNG THYRISTOR
D€ vira ditu chinh duge to¢c 40 dong co vira tan dung dugce cong sudt trugt, ta khdo sat so d6 diu chinh cong
suat trugt (hay ndi tang) ding thyristor nhu hinh 7-2.
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P

Hinh 7-2, H? thong ndi ting van mdy dién
a) So d0 nquyen Iy
b) Gidn d6 ning lugng

Tren so d6 hinh 7-2, n4dng lugng trugt ti roto dong co khdng dong bp sau khi d4 chinh luu thanh mdt chidu dugc
bign thanh xoay chiéu nhd by nghich luu va trd vé ludi dien nhd bign 4p BA. Sic dien dong phu dua vio mach
roto cda dong co khong dong bo 1a sic dien dong cda bd nghich lwu. Tri $0 cta né duge didu chinh bing cach
thay ddi gé¢ md clia cac van thyristor trong b nghich luu.

Dign 4p xoay chitu cda bo nghich lvu ¢6 bien 49 va tan 8 khong d6i do duge xac dinh béi dign 4p va tan 0 cda
luéi dign. BY nghich luu lam vide véi goc ditu khin o thay d6i tt 90° d48n 24 0°, phan con lai danh cho géc
chuyén mach v.

D9 16n dong dign roto phy thudc vao mdmen tdi cia dong co ma khdng phu thudc vao goc didu khign nghich luu.
Dign 4p U, dugce chinh luu thanh di2n 4p mdt chidu nhd by chinh luu

D + D¢ qua dien khang loc L c2p cho nghich luu va phu thudc vao nghich luu.

Gié tri trung binh cda dién 4p chinh luu va nghich luu 12 nhu nhau:

Us=Usn (7-2)
Sai Iech v@ gia tri tic thdi gitta dien 4p chinh luu va nghich luu chinh 12 dign 4p trén dign khang loc L.

Gia thi€t bd qua dien trd va dien khing tin cda mach stato va xem dong co ¢6 €0 vong day stato va roto 1a nhu
nhau, thi gi4 tri trung binh cdia dign 4p chinh luu khi I; = 0 Ia:

_ 3\/§U1 ni—n (7_3)
T N

Ud
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Truong hgp khi ¢6 ti I; # O thi dign 4p ndy gidm xudng do sut 4p chuyén mach gita cac van trong c3u chinh
luu va syt 4p do dign tré day quin roto.

NHAN XET

Céc so 46 ndi tng ¢6 nhitu wu difm so vdi cic o d6 ndi dign tré phu vao mach roto hojc thay ddi cic thong €0
cta dong co. Trong c4c h2 thdng ndi tang, cong suit trugt duge tréd v8 ludi dien hojc dua 2n tryc dong co lam
tdng cdng suit kéo cda nd.

Ditu chinh toc d9 dong co khong dong bo béng h2 thdng ndi tAng ¢6 khi ning didu chinh bing phing. Pic tinh
didu chinh ¢6 d9 cing cao, pham vi didu chinh to¢ d9 phy thudc vao ¢dng sudt ciia may MC va FPD.

Tuy v3y, he thdng phéi st dung them miy mdt chiéu MC va FDP 1am cho hg thdng d4t tién va khong kinh t&
lEm.

Phuong phép nay dugc dung nhidu trong cac truyén dong dong co dien khong dong bo day quin ¢6 cong suit 1on.
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KET LUAN

Qua sdu tudin thyc hign @& tai: Didu Chinh Tdc D9 Pong Co Khong Dong By Va Ung Dung Trong Cong Nghizp. D2
tai nay nghien v8 1y thuyft rat nhitu do v3y vidc tim hifu cic phuong phép ditu chinh tdc 49 dong co khong
d6ng b cho ta thay & mdi phuong phap d8u ¢6 wu v khuygt di€m rigng cda né.

T2p d6 4n n2y, mic di cdon nhidu han ch? nhung trong qué trinh thyc hien d2 t2i, d4 gidp em ty d4nh gid v
hifu ki hon nhiing ki#n thic v& chuy2n mon. D6 ciing 12 k&t qui sau nhiu nim hoc t3p va cing sy hudng din
t3n tinh cdia thiy NGUYEN DU XUNG em thanh that cim on.

Tuy nhien trong ¢dng nghi2p hoa thi cic linh kign di2n t& & ang dung rong rdi trong viec didu chinh toc do dong
co dien. Trong d6 didu chinh 3¢ 49 bing cich dung cac thyritor sé d€ dang va tign lgi hon.
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TAI LIEU TAM KHAO

1 Truyén Dong Pign - NXB KH - KT- Ha ndi 1994
BUI QUOC KHANH - NGUYEN VAN LIEN - NGUYEN THI HIEN
2. Gido Trinh Truyén D9ng Pien Ty Dong - Tap |

Dai Hoc Su Pham K Thuat TPHCM - 1989

NGUYEN DU XUNG

3. SMOLENSKT -A.V.IVANOV
May Dien - Tap 2

Ngudi dich: VU GIA HANH - PHAN TU' THU - KHKT -1992
4. Cic D4c Tinh Cia Dong Co Trong Truyén Pong Dien
Ngudi dich: BUI DINH TIEU
5.6i40 Trinh M4y Pign - Tap 2 - TPHCM

Pai Hoc Bach Khoa - 1981
6. Pign T Cong Suft Va Pidu Khién Pong Co Pign
CYRIL W.LANDER

Nqudi dich: LE VAN D OANH
NXB - KH - KT - HA NOI 1997 - T4i Ban Ldn Thi 2
7. Dien T Cong Sust

_NXB-6D 1993

NGUYEN BINH
8. Trang Bi bign - Dign Td Cong Nghigp

Nha Xudt Bén 6ido Duc - 2000
VU QUANG HOI
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Pai Hoc Pa Néng - Trudng Pai hoc Bdch Khoa
Khoa bién - Nhém Chuyén mén bién Céng Nghiép
Gido trinh Ky thuéat bién

Bién soan: Nguyé&n Héng Anh, BUi Tan Loi, Nguyén Vd&n Tén, V6 Quang Son

Chuong 7 .
MAY DIEN KHONG DONG BO

7.1. KHAI NIEM CHUNG

May dién khong dong bo 1a may dién xoay chiéu, 1am viéc theo nguyén ly cim
ting dién i, c6 toc do cla roto n khdc véi tée do tif trudng quay trong may n,. May
dién khong dong bo c6 thé lam viée 6 hai ché do : Dong co va may phat.

May phét dién khong dong bo it dung vi cé dic tinh lam viéc khong tét, nén
trong chuong ndy ta chi xét dong co khong dong bd. DPong co khong dong bd dudce
st dung nhiéu trong san xuét va trong sinh hoat vi ché tao don gidn, gia thanh ré,
do tin cdy cao, van hanh don gian, hiéu suit cao va gan nhu khong bao tri. Day
cong sudt cla nd rat rong ti vai watt dén hang ngan kilowatt. Hau hét 1a dong co
ba pha, cé mot s6 dong cd cong sudt nhd 1a mot pha.

Céc s6 liéu dinh mijc clia dong co khong dong bo pha la:

Cong suit ¢ co ich trén tryc: Py (KW).

Dién ap day stato: Ugm (V).

Dong dién day stato: I, (A).

Téc do quay roto: ng,,(vong/phut).
Heé s6 cOng Suat: COSQP -

Hiéu suit: Ndm-

Tan s6: f,.(Hz).

7.2. CAU TAO CUA PONG CO KHONG PONG BO

CAu tao clia mdy dién khong dong bo dudc trinh bay trén hinh 7.1, gdbm hai bo
phan chu yéu la stator va roto, ngoai ra con ¢é vo may, nip mady va truc may. Truc
lam bing thép, trén d6 gin roto, 6 bi va phia cudi truc ¢ gdn mot quat gié dé lam
mat may doc truc.



7.2.1. Stato (so cdp hay phan Ung)
Stato gom hai bo phan chinh 13 16i thép va day quén, ngoai ra con cé vd may
va ndp may (hinh 7.1). Con hinh 7.3¢ 1a ky hiéu dong cd trén so dé diéu khién.

Hinh 7.1 Céu tao cla déng co dién khéng déng bo
1. L&i thép stato;2. Day qudn stato; 7. Nép mdy; ; 4. O bi; 5. Truc mdy; é6.Hop déu
cuyc; 7. Léi thép roto; 8. ThGn mdy; 9. Quat gid Iam mdt; 10. Hop quat

1. Léithép :

Loi thép stator ¢ dang hinh tru (hinh 7.2b), lam bing cac 14 thép ky thuat
dién, dudc dap ranh bén trong (hinh 7.2a) rdi ghép lai vdi nhau tao thanh cdc ranh
theo hudng truc. Loi thép dudc ép vao trong v may.

2. DAy quién stato :

D4y quin stato thudng dudc lam bing day dong c6 boc cach dién va dit trong
cdac ranh cta 16i thép (hinh 7.2a). Trén hinh 7.2b vé so do khai trién day quén ba
pha dit trong 12 ranh clia mot may dién, day quéin pha A dit trong c4c ranh 1, 4, 7,
10; pha B dat trong cac ranh 3, 6, 9, 12; pha C dat trong cac ranh 5, 8, 11, 2.

Dong dién xoay chiéu ba pha chay trong ddy quén ba pha stator sé tao nén tu
truong quay.



Hinh 7.2 Két céu stator mdy dién
khéng ddng bo
a) L& thép stator; b) L&i thép stator;
c) Day quén stato

3 Vomdy :

V6 mdy gdm cd than va ndp, thudng 1am bing gang.
7.2.2. Rotor (th cdp hay phan quay)
Rotor 1a phan quay gém 16i thép, day quin va truc mdy.

1. Loi thép : Loi thép rotor gém céc 14 thép ky thuat dién dugc 14y ti phan
bén trong cta 16i thép stator ghép lai, mit ngoai dap ranh (hinh 7.2a) d€ dit day
quén, § gitia c6 dap 16 dé 13p truc.

2. D4y quin : Day quén rotor clia may dién khong ddng bo c6 hai kiéu : rotor
ngén mach con goi 1a rotor 16ng séc va rotor day quén.

L3S '
(a) (b) (c)

Hinh 7.3 Cd&u tao rotor déng co khong ddng bo.
a) Day qudn rotor Idng sé¢c ¢) Léi thép rotor d) Ky hiéu dong co trén so db

e Rotor 16ng séc (hinh 7.3a) gdm céc thanh dong hodc thanh nhom dit trong
ranh va bi ngdn mach bdi hai vanh ngin mach & hai dau. Véi dong co ¢ nho, day



quén rotor dugc dic bing nhéom nguyén khdi gom thanh din, vanh ngin mach,
canh tan nhiét va canh quat 1am mat (hinh 7.3b). C4c dong co cong suét trén
100kW thanh din 1am bing déng dudc dit vao cac ranh rotor va gin chit vao vanh
ngan mach.

Dong dién xoay chiéu ba pha chay trong ddy quin ba pha stato s tao nén ti
trudng quay.

e Roto day quin (hinh 7.4) cling quin giéng nhu diy quén ba pha stato va
¢6 cung s6 cuc tii nhu day quan stato. DAy quin kifu niy ludn luon déu sao (Y) va
c6 ba dau ra ddu vao ba vanh trugt, gin vao truc quay cia roto va cach dién véi
truc. Ba chdi than ¢d dinh va ludn ty trén vanh trugt niy dé din dién vao mot bién
tré cling ndi sao nim ngoai dong co dé khdi dong hoic didu chinh téc do.

%E@Eﬁﬁ

Day quén stato DAy quan roto [ e[ ol |7 Bién trd

(ddu Y hodc A) (déu Y) ~ khdi
dong

<«—— Vanh truoct

<« Chéithan

0
—11 e

§

Hinh 7.4 C4u tao cla dong co khong ddng bo ba pha réto day quén

1;12;3 24
|
A

Xét day quin mot (a) (b)
pha AX dit trong 4
ranh cla stato (hinh
7.5a,b). Cho dong dién hinh sin i, = I, sinot chay qua day quén. Gia thiét chiéu

7.3. TU TRUONG CUA MAY PIEN KHONG PONG BO

7.3.1. TU trudng dap mach cla day quan mét pha

Tu trudng cua day
quin mot pha la
triéng co  phuong
khong d6i, song tri s6
va chiéu bién déi theo

thoi gian, dugc goi la
tu trudng dap mach

Hinh 7.5 TU trudng dép mach 2 cyc cla day qudn mot pha

dong dién trong cac day dan dudc vé trén hinh 7.5a,b. Cdn ci vao chiéu dong dién,
vé chiéu ti trudng theo qui tic vin nut chai. Day quin hinh 7.5a tao thanh i
truong mot doi cuic.



A X
(a) (b)

Hinh 7.6 TU frudng dép mach 4 cuc cla déy qudn mét pha

Trudng hop dau day quan nhu trén hinh 7.6, ta sé dugc mot tif trudng dap
mach 4 cuc. Chu y ring trén hinh 7.5 day quin dudc chia lam hai nhém ndi song
song, con trén hinh 7.6 day quan dudc mic ndi tiép.

7.3.2. TU trudng quay cua day quén ba pha
1. Sw hinh thanh tu’truong quay

Xét mdy dién ba pha don gian, trén stato c¢é 6 ranh (hinh 7.7). Trong dé
ngudi ta dit day quan ba pha déi xing AX, BY, CZ. Truc cta cac ddy quan ba pha
léch nhau trong khong gian mot gdoc 120° dién.

Gia thiét ring trong ba diy quin cé hé théng dong dién ba pha déi xiing thi
tu thuan chay qua:

i, =, sinot
iy = I_sin(ot - 120°) (7.1)
ic = I sin(wt - 240°)

Luc do tii cdm B,,Bg,B. do cdc dong dién i,,ig,i. tao ra riéng ré la cdc tu
cdm dap mach cé phuong lan ludc tring vdi truc cac pha A, B, C con chiéu cho
bdi qui tic vin nut chai va do 16n ti 18 1an ludc vdi i,,ig,ic. Tt cdm do ca ba dong
dién tao ra 1a téng vecto:

B=Ba +Bs +Bc (7.2)
Ta xét E tai cac thoi diém khac nhau:
o) Xét thoi diém ot = 90° (Hinh 7.7a)
O thoi diém ndy, dong dién pha A cuc dai va duong (i, =1,,), nén B, ciing cuc dai
va hudng theo chiéu ducng cla truc pha A (B, = B,,). Pong thdi cac dong dién pha
B va C am (ig = ic = -1,/2) nén By va B hudng theo chiéu am cia truc pha B va
C, va c6 do dai B, /2. Tt cAm tong B hudng theo chiéu duong clia truc pha A va
co do dai (3/2)B,,.



B Xét thoi diém ot = 90° + 120° (Hinh 7.7b)
Luc ndy 1a thoi diém sau thoi diém da xét & trén mot phan ba chu ky. O thoi diém
ndy, dong dién pha B cuc dai va duong, cac dong dién pha A va C am. Ly luan
tuong tu, ta thiy i trudng tong B hudng theo chiéu duong clia truc pha B, c6 do
dai (3/2)B,, va da quay di mot géc 120° so véi thoi diém ot = 90°.

¥) Xét thoi diém ot = 90° + 240" (Hinh 7.7¢)
Luc ndy 1a thoi diém sau thoi diém dau hai phan ba chu ky. O thoi diém ndy, dong
dién pha C cuc dai va duong, cac dong dién pha A va B am. Ly luin tuong tu, ta
thdy tui trudng tong B hudng theo chiéu ducdng cta truc pha C, ¢é do dai (3/2)B,,
va di quay di mot gée 240° so vdi théi diém ot = 90°.

ot=90"  ot=90"+120" ot=90"+240°

(b)

Hinh 7.7 TU trudng quay hai cuc cda déy quén ba pha



Qua phan tich trén ta thiy, tii trudng tong clia hé thdng dong dién hinh sin ba
pha déi xtng chay qua day quin ba pha 1a ti trudng quay tron. Tu trudng quay
moc vong véi ca hai diy quén stato va réto 1a ti tridng chinh clia mdy dién, nd
tham gia vao qua trinh bién déi ning lugng.

Vi cach ciu tao day quan nhu hinh (7.7), ta cd tii trudng quay mot doi cuc.
Néu thay déi cach ciu tao day quin, ta c6 tii trudng quay 2, 3, ... doi cuc.

2. Dic diém tu’'truong quay
o) Téc do tir triong quay

Téc do tu trudng quay phu thudc vao tn s6 dong dién stato f va s6 doi cuc tu
p. That vay, vdi day quan hinh 7.5, mdy c¢6 mot doi cuc p = 1, khi dong dién bién
thién mot chu ky, tu trudng quay mot vong. Do dé dong dién bién thién f chu ky
trong mot gidy, t tridng quay f vong/gidy. Vdi day quan hinh 7.6, may c6 hai déi
cuc p = 2, khi dong dién bién thién mét chu ky, tii trudng quay 1/2 vong (tii cuc N
qua S dén N 1a 1/2 vong). Do d6 dong dién bién thién f chu ky trong mét gidy, tu
trudng quay f/2 vong/gidy. Mot cach tong quat, khi may ¢ p doi cuc tii, dong dién
bién thién mot chu ky, tui trudng quay 1/p vong. Do dé dong dién bién thién f chu
ky trong mot gidy, tu trudng quay f/p vong/gidy. Vay toc do ti trusng quay (hay
con goi 1a téc do dong bd) trong mot gidy 1a:

ny = fg (vong/giy) (7.3a)
hodic Ny = % (vong/phtit) (7.3b)

) Chiéu tii triong quay

Chiéu ctlia tii tridng quay phu thudc vao thi tu pha cia dong dién. Mudn déi
chiéu quay cta tu trudng ta thay doi thi ty hai trong ba pha cho nhau. Gia st di
doc theo chu vi stato ta 1an lugc gip truc cdc pha A, B, C theo chiéu kim dong ho
(hinh 7.7). Néu thu ty pha thun, ti trudng B s& lan lugc quét qua cac truc pha A,
B, C ... theo chiéu kim dong hd (nam cham gia SN quay theo chiéu kim dong hd).
Néu thu ty pha ngudc, cuc dai dong cac pha iy, ig, ic 1an lugce xay ra theo thi tu A,
C, B ... va ti trudng B s& 1an ludc quét qua cdc truc pha theo thi tu A, C, B ...
nghia 13 ngudc chiéu kim déng ho.

y) Bién do ciia ti triiong quay
Vi tu thong ti 18 vSi dong dién nén tu thong tiic théi do dong dién iy, i, ic tao
ra va lan lugc xuyén qua cdc pha A, B, C la:



O 5 =D py sin(ot)
Og =Dy, sin(wt ~120°) (7.4)
Oc =Py, sin(ot - 240°)

trong do @, la tui thong cuic dai xuyén qua mét pha.

Vi truc clia pha A tao vdi truc cdc pha B va C cédc géc 1an luge bing 120° va
240° nén tii thong t6ng xuyén qua pha A do ca ba dong dién iy, iy, ic tao ra la:

D=0,y +Dp cos120° + D cos 240°
_ 1
= ®p _E((DB +®c)

Trong hé thong dong dién ba pha ddi xting @, + Oy + O = 0 hay:

®B+®C:_®A
. 1 3
2 2
Cudi cung ta co:
d):g(l)pm sinot = @, sin ot (7.5)
- 3
Vol D, :EQme (7.6)

Vay tu thong tiic thdi xuyén qua diy quidn mot pha bién thién hinh sin theo
thoi gian t va cd bién do bing 3/2 ti thong cuc dai mot pha.

7.3.3. TU théng tdn

Tt thong xét & trén 1a t thong chinh, mdc vong vdi ca hai ddy quén stato va
roto. Ngoai ra, c¢d bo phan tii thong chi moc vong riéng ré véi mdi day quan, goi la
tti thong tan. Ta c6 tui thong tan stato, chi mdc vong véi day quén stato va tii thong
tan roto, chi mdc vong véi day quin roto. Tu thong tan dude dic trung béi dién
khang tan X, nhu di xét trong may bién ap.

7.4. NGUYEN LY LAM VIEC CUA PONG CO KHONG PONG BO

Khi dit dién ap xoay chiéu ba pha c6 tan s f, vao day quén stato, trong day
quén stato s c6 hé thdng dong ba pha chay qua, dong dién ndy sé tao ra tii trudng
quay p déi cuc, quay vdi tdc do n, = 60f,/p. TU trudng quay cit cac thanh dan cla
day quén réto va cam ung trong dé cac sdd E,. Vi day quén roto néi ngin mach,
nén sdd can tng sé sinh ra dong dién I, trong céc thanh dan réto. Luc tic dung
tuong ho gitfa tif trudng quay clia may vdi thanh din mang dong dién réto L, kéo
roto quay theo chiéu cta tui trudng quay vdi toc do n.



DE minh hoa, ta xét ti trudng

% \
quay B cua stato dang quay theo chiéu
kim déng hd véi téc do n, (hinh 7.8).
Lic dd, thanh din a cta roto dang

2 \ ? ¢ /2 X
chuyén dong trong tu cam B vdi toc
do (tuong ddi) V nén trong thanh din
a cla roto cam ung sdd e, cé chiéu

2,
cho boi: Hinh 7.8 Qud trinh tao momen
e, = IxvxB (7_7) quay cua dong co khong ddng bo

tuc la e, hudng tu trudc ra sau. Vi roto
ngin mach nén E, tao ra dong dién I, cung chiéu E,.
Dong dién i, dit trong ti cam B s chiu tac dung luc dién ti cé chiéu cho béi:
F, =Ixi,xB (7.8)
tiic 1a cing chiéu i trudng quay stato.

Téc d6 roto clia may n ludn nhd hon tde do ti trudng quay n,, vi néu tdc do
bing nhau thi khong ¢6 su chuyén dong tucng déi, trong ddy quén roto khong ¢
sdd va dong dién cam ting, nén luc dién ti bang khong.

Do chénh léch gitia tdc do tI trudng quay va tdc do roto goi la tde do truct n,:

n,=n,-n

Hé s6 trugt cia toc do 1a:

_Np _ng-n_ Q;-Q
Ny Ny QO

S (7.9)

trong Q, = 2mn, va Q = 2nn. 1a téc do gdc clia tii trudng quay va ctia roto.
Khi réto ding yén, tdc do n = 0, hé sd trudgt s = 1; khi réto quay dinh muc s =
0,02 +0,06. Téc do dong co la:

n=n,(I-s) = ﬂpfl (1-s) ve/ph. (7.10)

7.5. PHUONG TRINH CAN BANG CUA PONG CG KHONG PONG BO
7.5.1. Phuong trinh dién dp & day quan stato.
Day quén stato clia dong c¢o tuong tu nhu day quin so cip may bién 4p, ta cd
phuong trinh dién ap la:
U, =E, +1,(R, +jX,)=E, +1,Z, (7.11)
trong doé: Z, =R, +jX,: tong trd clia day quén stato.
* R, la dién trd cla day quan stato.
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* X, 1a dién khang tan cta day quén stato.
E, 1a sdd pha stato do tif thong cta tui tridng quay sinh ra c6 tri s6 la:
E, = 4,44f\N k4, D, (7.12)

Vi Wy, kyq 1an lugc 13 s6 vong day va hé s6 diy quén clia mot pha stato. Hé
s0 day quén kg, < 1, ndi lén su gidm sdd clia day quén do quan rai trén céc ranh va
rit ngdn budc day quin so vdi quin tap trung nhu may bién ap.

®,, 1a bién do tui thong cua tu trudng quay.
f, 1a tan s6 dong dién trong day quan stato.

7.5.2. Phuong trinh dién dp & day qudn réto.

Tui trudng chinh quay véi téc do n,, roto quay véi téc do n theo chiéu tui trudng
quay. Vay gitfa tUi trudng quay va day quin roto co tdc do trugt:

1’12 = 1’11 -n
Tén s6 sdd va dong dién trong day quén réto:
nN,p Ny—n _ngp
f = 2 = X = Sf 7.13
Py = =t (7.13)

trong do, s - 12 hé s trudt clia dong co khong dong bo. Iuc lam viée & ché do tai
dinh muic, thudng s,, = 0,02 + 0,06. Néu tin s6 f, = S0Hz thi f, = 1+3Hz.
Sdd pha cam ting trong diy quan roto lic quay la:

Ey = 4,445,N,k 4, D, (7.14a)

Ej = 4,44sf N kg, @, (7.14b)
Trong do: N,, kyq 1an lugc 1a s6 vong day va hé sé day quén cla day quan roto. He
s6 day quén kqq2 < 1, n6i 1én sy giam sdd cua day quén do quan rai trén cdc ranh va
rut ngin budc day quan.

Khi réto diing yén s = 1, tan sé f, = f,. Sdd day quén réto luc ding yén la:

E, = 4,441 Nk, P, (7.15)
So sanh (7.15) va (7.14b), ta thay:
E2S =SE2 (716)

bién khang ctia day quén roto:
+ luc duing yén:

X, =2mnfL, (7.17)
+ luc quay:
X, = 2ntL, = 2nsf| L, = sX, (7.18)

trong do: L, 1a dién cam tan clia day quén réto.
Tui (7.12) va (7.15), ta ¢6 ti s6 sdd pha stato va réto la:
_E _ Nk gq1

L =—L= (7.19)
E, Nzkdqz

a
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véi: a, goi 1a hé s qui doi sdd réto vé stato.
Phuong trinh dién dp ctia mach dién roto Iic quay la:
0=E, —1,(R, +jXy) (7.202)
hay: 0=sE, —I,(R, + jsX,) (7.20b)

VIDU 7.1

Dién 4p va tan sd clia dong co khong dong bo ba pha roto day quan ndi Y ¢6 6 cuc
tti khi day quén roto hé mach 1a 100V, f = 50Hz. Xac dinh dién ap va tan s trong
day quén roto khi quay & tdc do 950 vong/phtit.

Gidi

1. Téc do dongbo : n, = 60t = 60250 =1000 vong/phut
p
Hé s trugt : s:nl_n :1000_950:0,05
n, 1000

2. Dién 4p trong day quén réto lic quay :
E,,=sE,=0,05.100 = 5V
3. Tan s dong dién trong day quén roto :

f, = sf, = 0,05.50 = 2,5 Hz

7.5.3. Phuong trinh std cOa déng co khéng déng bé.

Khi dong co lam viéc, tu trudng quay trong may do dong dién cla ca hai day
quén sinh ra. Dong dién trong day quén stato sinh ra ti trudng quay stato quay vdi
tdc do n, so véi stato. Dong dién trong ddy quan réto sinh ra tii trudng quay roto
quay vdi tdc do n, so véi roto bing:

_ 60f, 60f;s
PP
Vi roto quay déi véi stato c6 tdc do n, nén ti trudng roto sé quay ddi vdi stato

2 sy

6 toc do la:
n, +n=sn, +n=sn, +n(l1-s)= n,

Vay tii trudng quay stato va tu trudng quay roto quay cung tdc do n,, nén tu
truong tong hop 1a tif tridng quay véi tée do n,.

Ciing ly luan tuong tu nhu may bién ap, ti thong @, ¢ tri s6 hau nhu khong
d6i ting vdi ché do khong tai va c6 tai. Do do ta ¢ thé viét phuong trinh sic tu
dong cla dong co:

mlledql I m2N2kdq2 I, = mlledql o
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trong do: I, la dong dién stato luc khong tai;
I,, I, 1a dong dién stato va roto khi c6 tai;
m,, m, la s6 pha cia day quin stato va réto;
Kaq1> Kaqo 12 hé 6 day quén cla day quan stato va réto.
Chia hai vé cho m;N Kk, va dit:
L L

. S
mlledql a; ?
m2N2kdq2
ta c6: I, =0,+1, (7.21)
Trong do, i, 1a dong dién roto qui doi vé stato, con hé s6 qui doi dong dién la:
m N, k
2 = 1N 1K gq1 (7.22)
m2N2kdq2

7.6. MACH PIEN THAY THE CUA PONG CO KHONG PONG BO

Dé thuan tién cho viéc nghién ctiu va tinh toan, tti hé phuong trinh cin bing
dién ap va sdc tif dong clla may dién khong dong b, ta thanh 1ap s dd mach dién
tuong duong goi 1a mach dién thay thé may dién khong dong bo.

Tui (7.11), ta viét lai phuong trinh can béng dién ap stator ctia may dién la:

Mach dién tuong ducng phuong trinh can bing dién 4p phia stator 7.23, trinh
bay trén hinh 7.9a, gidong diy quén so cAp mba

Viét lai phuong trinh (7.20b) 1a phuong trinh mach dién rotor Iic quay, trong
dé dong dién I, va sdd E,, ¢ tan s6 f, = sf,.

Mach dién tuong duong phuong trinh can bing dién ap 6 day quan rotor theo
phuong trinh 7.24, trinh bay trén hinh 7.9b.

Chia hai vé (7.24) cho s, ta ¢6:
) . R . . . 1-s .
0=E2—12(T2+JX2):E2—12(R2T+R2+JX2) (7.25)

Mach dién tuong duong phuong trinh (7.25), trinh bay trén hinh 7.9¢.d.
Phuong trinh (7.25) 1a phuong trinh dién ap rotor lic quay da dugc qui déi vé rotor
ding yén. C4 thé goi 1a phuong trinh dién ap rotor qui d6i vé tin sé stator.

Nhén phuong trinh (7.25) vdi a,, chia va nhan véi a,, ta co:
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. I, R
0=a.E,——%(—2%a.a; +jX,a.a;) (7.26a)
a; s
S
0=, —i) (R, =5+ R + X)) (7.26¢)
S
R, X i X
~ 2
o— 1 - ‘o) O— " Y Y
foq bt :
: ! IoR IoX ) . H
U R X E, sE, R,
o o o
(a) (b)
12 X2
O—— Y Y ___
+
RZ
=2 R
o
(c)
R, X,
o— _F—"""—
: 1 I :
U ™ R Ry
" S
o
(e)

Hinh 7.9 Mach dién thay thé c0a mdy dién khéng déng bd. a) Mach dién thay thé phia stator;
b, ¢, d) Mach dién thay thé phia rotor; e) Mach dién thay thé déy dd mdy dién khéong déng bo.

trong d6: E', = a,E, =E, 1a sdd pha rotor qui doi vé stator; L'= L,/a, 1a dong dién
rotor qui doi vé stator; R,’= R,aa, = a’R, 1a dién trd day quéin rotor qui doi vé
stator; X,'= X,aa, = a°X, la dién khang day quin rotor qui doi vé stator; a? 1a hé
s6 qui doi tong trd; con R,'/s = R,'+ R'5(1-s)/s=R,' + R, vaR,, = R',(1-s)/s goi la
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dién tré co gia tudng, ning lugng tiéu tan trén dién tr§ nay tuong duong ning
lugng dién ti bién thanh co ning trén truc dong co khi né quay (hinh 7.9e).

Cudi cung ta c6 phudng trinh co ban lic rotor quay la:
. .. \
U, =E, +1,Z,

0=E, ~»(R) <1;S>+R;+jx;>

E, =E, (7.27)

J
Dua vao cac phuong trinh ¢ ban sau khi qui déi (7.27), va hai mach dién

hinh 7.9a va d, ta thanh 1ap mach dién thay thé hinh 7.9e cho dong co dién khong
dong bo khi rotor quay gidng nhu may bién ap, § day diy quén so cAp may bién ap
1a day quén stator, ddy quén thu cAp may bién ap 1a day quén rotor va phu tai may
bién 4p 1a dién trd co gia tudng R'., =R'5(1-s)/s, day la dién tr§ dic trung cho cong
suit cd P, clia dong co.

7.7. CAC DANG KHAC CUA MACH PIEN THAY THE

DE thuan tién cho viéc tinh toan, so d hinh 7.9¢ dugc xem gan dung tuong
duong véi so dd hinh 7.10a, khi chuyén nhanh tii hda vé néi truc tiép vdi dién ap
U, dudgc st dung nhiéu trong tinh todn dong co dién khong déng bd.

il Rl .]Xl ! _]X'z

+ io \ 1. ! !
—11,, 2 R, !
U, I 1° i /H/_Z i
R, <X : S |
(a) ' (b)

X,

Y YN

i

()
Hinh 7.10 So dd thay thé g&n dung mdy dién khong déng bo

Trong may dién khong dong bo thudng R,, >> X, nén ta bd qua dién trd dic
trung cho ton hao trong 15i thép, hinh 7-10b.
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Ngoai ra, néu lam mot vai phép bién déi don gian, ta c¢6 so dd thay thé nhu
hinh 7-10c¢, trong do:

R, =R, +R, (7.28)
X, =X, +X, (7.29)
Tui so dd thay thé c6 thé tinh dong dién stator, dong dién rotor, moment, cong

sudt co... va nhiing tham sé khic. Nhu vay ta dd chuyén viéc tinh todn mot hé
bién - Co vé viéc tinh toan mach dién don gian.

R, X I'2 X5 R
— T — N
+ —_— +

Jwss
X S

Hinh 7.11 Mach dién thay thé IEEE

Trong may dién khong déng bo, do cd khe hé khong khi 16n nén ton tai dong
dién tii hoa 16n, khoang (30-50)%l,,,. Dién khang tan X, cing 1n. Trong trudng
hop nhu vay dién khang tif héa X, khong nén dich chuyén vé dau ngudn (hinh 7-
10c) ma giti nguyén vi tri nhu hinh 7-9e. B qua dién tré R,, con ton hao sit ta gdp
vao t6n hao co va ton hao phu goi chung la t6 hao quay. Tt d6 ta ¢ mach dién
thay thé hinh 7-11 do IEEE (doc I ba E) dé xudng, 6 day sdd E, khac so véi U,.

7.8. QUA TRINH NANG LUGNG TRONG PONG CO KHONG PONG BO

DPong co dién khong dong bo nhan dién ning ti ludi dién, nho tii trusng quay
dién ning da dugc bién déi thanh co ning trén truc dong co.

Cong suét tac dung dong co dién nhan i ludi dién :

P, =m,U,I,cosp, (7.30)

Trong do: U,, I, 1a dién dp pha va dong dién pha, con o, la goc 1éch pha cta dong
dién va dién ap pha.

Cong suit nay mot phin bu vao ton hao ddng trén diy quin stator: pe,, =
m,I%,R, va ton hao sit thép trong 16i thép: py. = m, 2 xR,,. Cong suit con lai goi la

cong suét dién tu truyén qua rotor:

- R.
Py =Py - (Pcurt Pre) = mllzz Tz (7.31)
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Cong suat dién i truyén qua rotor, sau khi mAt mot phan vi t6n hao ddng
trén day quén rotor: pe,, = m,I",R',. Con lai 1a cong suit co trén truc:

2R o 0ot 1—s
P =Py~ Pew = m1122T2 -myI?)R, = m1; RzT (7.32)
Tui cong thic (7.31) va (7.32), ta c6 cong suét cd trén trucva Py,
» R
Py=(1-8)PBy  Py=m17-—2=Pc2 (733)
S S

Cong suét o trén truc sau khi trii di t6n hao quay p, (ma sat, quat gio va phu),
con lai 1a cong sudt c6 ich trén dau truc hay cong suét ra ctia dong co dién:
, ? P, =P - Pq
Tong ton hao cua dong co dién:
2P = peurt Pre T Pewz T Py Peat . Pcw Pq

Gian do ning luong clia dong T ZT—/ / / ;
P, P,

co khong dong bd trinh bay trén

hinh 7.12. Pe P,
Hiéu suit ctia dong co dién : l l l l
_ P_2 —1— Z p (7.34) Hinh 7.12 Gidn dé n&ng luong déng co

P P khong déng bo

VIDU 7.2

Pong co khong dong bo ba pha ndi Y ¢d cong suat P, = 11kW, U, =380V, f,,, =
50Hz, 4 cuc tii, n,, = 1440 vong/phut. Tén hao quay (quat gié, ma sat va phu) l1a
750W. Xac dinh :

1. Cong suit co ?

2. Cong suat dién tui ?

3. Tén hao ddng trong diy quén rotor ?

[

uai

1. Cong suét co clia dong co :
Cong suit c6 = Cong sut trén dau truc + Ton hao quay
=11000 + 750 = 11750W
2. Cong suat dién tu :
Toc do dongbd : n, :6—0f: 6030
p
n;—n _1500-1440
n, 1500

=1500 vong/phut

Hé s trugc : S = =0,04
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P, 11750
l-s 1-0,04
3. Toén hao ddng trong diy quén rotor :

Pew =SP4 = 0,04 x 1224 = 489,6 W

Cong suat diéntii: Py = =12240 W

7.9. MOMEN CUA PONG CO KHONG PONG BO

Thudng 16i dung mach dién thay thé dé tinh moémen dién tii theo hé sé trudgt.
Mémen dién tii ctia dong co dién khong dong bo:

P
M = o 7.35
o (7.35)
Viét lai biéu thiic (7.32):
no 1=s
P,=m IR, —>
o TR g (7.36)
Con Q=(1-s)Q, =(1-s)w,/ p
Tui s6 d6 thay thé IEEE (hinh 7.11) , khi bd qua X,, ta ¢6:
I, = Yi (7.37)

JR, 4R, /8)? +(X, +X,)?

Thé (7.36) rdi (7.37) vao (7.35), ta ¢ moémen dién tui cla dong co dién
khong dong bo :

VoM 'U12><R'2/s | (7.38)
Q (R, +R,/s)" +(X, +X,)
Nhan xét vé moment :
+Mtile U?,.
+ M ti 1& nghich Z> = (R, + R',/s)* + (X, + X',)? khi tan sé cho trudc.
+M = 1{(s).

V& quan hé momen theo hé sé trugt M = f(s). D& vé hinh 7.13, ta tinh:
7.9.1. Tim mémen cyc dai

e Gia thiét c4c tham s6 khac 1a khong doi.

e Daty=1/s.
Viét lai biéu thiic momen dién tui (7.38):
Ay
"B+ Cy + Dy?
mlUlzRé

Q

trong do: { =——" { C=2R R,
B=R{+(X,;+X3)’

D=R7

Liy dao ham va tim hé s6 trugt téi han s, ing véi mémen cuc dai M, .



M| AB-Dyp)
dy Y=Y B+ Cyth + Dytzh )2
>y =+/B/D
sy =+/D/B
R’
Sy =t—— = = (7.39)
JRE+(X, + X))
DAu: (+) ting véi ché do dong co.
(—) Ung véi ché do may phat.
Sau khi thé (7.39) vao (7.38), ta c6 mémen cuc dai :
U2
Mg =% x 1 , (7.40)
2Q; 4R, +\/R12 +(X, +X5)?
Thuong R, << X, + X',, nén xem R, =0, ta co:
R’
Sq =t ——2 (7.41)
X+ X,
U2
s M (7.42)

Tanhan xétvé M, . :
+ M, ti 18 véi U2
+ M,,.x khong phu thudc R',
+ M,,,. 6 ché do6 may phat 16n hon mét it so véi ché do dong co.
+ R', cang 16n thi s, cang 16n va sy, khong phu thudc dién ap.
+ R, ting thi M, , khong d6i ma dich sang phai.

~— D.Co

Hinh 7.13 Quan hé M =1(s)



19

7.9.2. Mémen khéi déng
Diém s = 1 (n = 0) ting véi ché do6 khéi dong cia dong co:
My = =bx . UiR, . (7.43)
Q (R, +R,)*+(X; +X,)°
Ta nhan xét vé My :

+ M ti & véi U?
+ M ti 1& nghich v6i Z,2 =R,* + X2
+ Tim Mg =M, thi hé sé trugc s, = 1 (hinh 7.14a). Ta co:

1

R
=—2 | (7.44)
X +X,

R, =X, +X, :day ladién trd roto d€ My =M, .

Sth

7.9.3. Bdc tinh co cla déng co dién

Dic tinh co cua dong co dién 1a quan hé n = f(M,) hodc M, = f(n). Mata cd M
=M, + M, , § day ta xem M, = 0 hoidc chuyén M, vé momen can tinh M, vi vy
M, =M = f(n).

Tu hinh 7.13, ta xét ché d6 dong co nghia la s = 0 +1 (hinh 7.14a). Néu thay s
= (n, - n)/n, ta s& ¢o quan hé n = f(M,) chinh 1a dic tinh co cia dong co khong
dong bo (hinh 7.14b). Tt hinh 7.14a, ta 6 :

+ Doan oa (0 <s <s,,): Dong co lam viéc 6n dinh. Dic tinh co cting.

+Doan ab (s, <s < 1): Dong co lam viéc khong 6n dinh.

\

max

(b)

Hinh 7.14 b&c tinh déng co khéng déng bd
a) Quan hé momen theo hé sé truoc. b) Ddc tinh co déng co khéng déng bo

Ddi véi dong co khong dong bo réto 10ng sdc, ta cd ba thong s6 quan trong ghi
trong ly lich mdy 1a ning luic qua tai my, bdi s6 momen khéi dong my va boi sb
dong dién khéi dong m, :
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_ Mg

M I
M., — . max (=1,7+3); m =1,1+1,7); m, = X =1,1+1,7)
M K I

dm dm dm

7.10. KHOI PONG PONG CO KHONG PONG BO
Dong dién khéi dong : Khi khéi dong Q =0, s =1 nén:
_ Ul _ Ul
K= T2 T2 2 2
JR R+ (X +X5) JR2+X2)

I (7.45)

Thuong thi : Iy = (4+7)1,, ing véi Uy, .
Yéu cau khi  may:
e M phai 16n dé thich tng vdi dic tinh tai.
e I cang nhd cang tét dé khong anh hudng dén cac phu tai khac.
e Thoi gian khéi dong t, cin nhd dé€ may cd thé lam viéc dudc ngay.
e Thiét bj khéi dong don gian, ré tién, tin cay va it ton ning luong.
Nhiing yéu cdu trén 1a trdi ngudc nhau, vi thé tuy theo yéu cau st dung, cong
sudt dong co va cong sudt cla ludi dién ma ta chon phuong phap khéi dong thich
hop.

7.10.1. Khdi dong déng co réto day qudn

Khi khéi dong day quan roto duge ndi vdi cac dién tré phy R ¢ (hinh 7.15a).
Pau tién K, va K, mé, dong co khéi dong qua dién tré phu 16n nhat, sau dé dong
K, 16i K, gidm dan dién tré phu vé khong. Dudng dic tinh momen tng vdi céc
dién trd phu khéi dong R, va R, 6 hinh 7.15b.

Rz R2+ sz R2+ Rp2+Rpl

max

(b) 5

w1

\

wvil-----

Hinh 7.15 Khéi dong déng co réto day qudn
a) 8o dé mach lic ; b) Pdc tinh mémen
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Luc khéi dong n = 0 thi s = 1, muén moémen khéi dong My =M, thi s, = 1:
R, +R
Sp = ———o- =1 (7.46)
X, +X,5
Tu do xdc dinh dudc dién trd khdi dong ting véi mémen khéi dong M= M, ...
Khi c6 R dong dién khdéi dong la:
_ U,
Kp ™ , .
JR R, +R ) + (X, + X))

1 (7.47)

Nhd cé dién tré r,, dong dién khéi dong giam xudng, momen khéi dong ting,
dé 1a uu diém 16n cta dong co roto day quan.

7.10.2. Khdi dong déng co réto 16ng séc
a. Khéi dong truc tiép:

Ddng cau dao CD ndi tryc tiép day quin stato
vao ludi dién (hinh 7.16). Uu diém cta phuong
phap ndy la thiét bj khéi dong don gidn; mémen
khéi dong My 16n ; thdi gian khdi dong t, nhd.
Con khuyét diém 1a dong dién khéi dong Iy 16n
lam anh hudng dén cac phu tai khdc. Vi vay nd chi

dugc dung cho nhing dong co cong suat nho va ot 794 knai dong fruc tiép
A A ? A J2 * A A A
cong suat cua nguon S, s, lon hon nhiéu lan cong

sudt dong cd Sy ..

2. Khéi dong bing cdach giam dién dp diit vao diy quin stato:

Céc phuong phdp sau didy nhidm muc dich gidm dong dién khéi dong .
Nhung khi giam dién dp khdi dong thi momen khdi dong cling giam theo.

a. Khdi déng ding cuén khang mac néi tiép vao mach stato:

Khi khéi dong: CD2 cit, déng CD1 dé ndi day quin stator vao 1udi dién thong
qua dién khang DK, dong c¢d quay 6n dinh, dong CD2 dé€ ngin mach cudn khang
KD, ndi truc tiép ddy quan stato vao ludi (hinh 7.17).

Dién ap dit vao day quan stato khéi dong la:

U=kU, (k<1

Dong dién khéi dong:
v6i Ig: dong khéi dong truc tiép.

Momen khéi dong:

MK = k2MK



Hinh 7.17 Khdi dong dung dién khdng

b. Khdi déng diing mba tir ngiu:
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CD2 =
TN

-

Hinh 7.18 Khdi dong dung BA TN

Trude khi khéi dong: cit CD2, déng CD3, MBA TN dé€ § vi tri dién ap dit vao
dong co khoang 0.6U,,, dong CD1 dé ndi day quén stato vao ludi dién thong qua
MBA TN, dong c¢o quay on dinh, cit CD3, dong CD2 dé ndi tryc tiép day quin

stato vao ludi (hinh 7.18).
Khi khéi dong, dong co dudc cap dién:
U=k U (k<1)
Luc do dong dién mm:
I' =kl
v6i Ig: dong khéi dong truc tiép.
Dong dién mba TN nhéan tu ludi dién:
I, = kyl'y = K21
Momen khéi dong:
M= kM.
c. Khdi dong bing cdch doi néi Y—» A:
Luc may lam viéc binh thuong dong co
ndi tam gidc A, khi khéi dong néi hinh sao Y,
sau khi téc do quay gin 6n dinh chuyén vé néi
A d€ lam viéc (hinh 7.19).
Dién ap pha khi khéi dong:
Uva = L Uk

NG

S

CDl1

CD2

co

L]

Hinh 7.19 Khéi dong déindi Y— A
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Dién 4p pha khi khéi dong:
1

IKY = IKf = \/gle

Dién ap pha khi khéi dong truc tiép:

Iga = \/gle
Ta co:
Iy Ikr

NE

Con moémen khéi dong clia dong co My giam di 3 1an.

7.11. PIEU CHINH TOC PO PONG CO KHONG PONG BO
Téc do clia dong co dién khong dong bo dude cho béi:
n=n;1-s)= %(1—5) vg/ph
Y

Nhin vao biéu thiic trén ta thiy: dong co dién khong ddng bo roto 1dng séc ¢b
thé diéu chinh téc do dong co bing céch thay doi tin sé dong dién stato, doi ndi
day quin stato dé thay doi sé doi cuc tii p cta tu trudng hoic thay doi dién ap dit
vao day quén stato dé thay d6i hé sé trugc s. Tat ca cac phuong phap diéu chinh dé
déu thuc hién & phia stato. Ddi véi dong co dién khong dong bo roto day quin
thudng diéu chinh tdc do bing cach thay déi dién tré mach roto dé thay doi hé sé
trigc s, viée diéu chinh dudc thyc hién & phia réto.

7.11.1. biéu chinh téc d6 bdng cdch thay déi sé déi cuc tu:

S6 cuc cua tu trudng quay stato tiy

=1 thudc vao cach dau day quan stato. Bing
ny, -

cach dau lai day quan, mot dong co hai cuc

(p = 1) ¢6 thé thanh bdn cuc (p = 2). Dong

c6 khong dong bd ¢ cdu tao diy quén dé
=2 thay d6i s doi cuc tui dudc goi la dong co
nhiéu cip téc do. Phuong phap nay chi
dung cho loai dong co réto 1ong sdc.

M Trén hinh 7.20 trinh bay hai dic tinh
0 M, M, > M,(n) va M,(n) dng véi hai téc dong bod
n,, van,.
Hinh 7.20. Bgc tinh co DK ¢6 hai cue Theo cong thuc (7.3b) va (7.42), ta cd:

ddu néi day qudn thanh bén cuc .
ny; = 2ny; va My, = 2M
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7.11.2. biéu chinh téc d6 bdng cdch thay déi tan sé

T cong thiic (7.12), néu bd qua dién 4p roi trén day quan, ta co :

Ur

1

J

e

< weld

M

Hinh 7.21. biéu chinh téc do bdng cdch thay ddi t&n sé

Nhu vay tii thong @, tf 18 véi ti sé U,/f. Mubn giti @,, khong déi khi gidm f,
ta phai dong théi gidm U, sao cho ti s§ U,/f khong doi (hinh 7.21).

Cach diéu chinh U,/f khong déi thi ménen cuc dai cling khong déi va cach
diéu chinh nay c6 cédc dic tinh thich hgp vdi loai tai cin moémen khong d6i khi van

tdc thay doi.

7.11.3. biéu chinh t6c d6 bdng cdch thay déi dién dp ngudn dién

Ta da biét, hé sb truot tdi han s,
khong phu thudc vao dién ap. Theo
(7.50) va (7.55), néu r', khong doi thi
khi gidm dién ap ngudn U,, hé sb trugt
t6i han s,, sé khong doi con M, gidm ti
1é véi UZ. Vay ho dic tinh thay doi nhu
hinh 7.22 1am cho t¢ do thay déi theo.
Phuong phép ndy chi thuc hién khi may
mang tai, con khi may khong tai giam
dién 4p ngudn, toc do dong co gin nhu
khong doi.

0

Hinh 7.22 biéu chinh téc dé bdng
cdch thay ddi dien ép ngudn dién



25

7.11.4. Thay déi dién #rd réto cia déng co réto day qudn

Thay d6i dién tré day quén roto, bing cdch méc thém bién tré ba pha vao
mach roto cia dong co roto day quan nhu hinh 7.15a.

Do bién tré diéu chinh phai 1am viéc 1au dai nén c6 kich thudc 16n hon bién
tré khéi dong. Ho dic tinh co cta dong co khong dong bo réto day quan khi dung
bién tr§ diéu chinh tdc do trinh bay trén hinh 7.15b. Ta thiy ring khi ting dién trd,
tdc do quay clia dong co gidm.

Phuong phap ndy gy ton hao trong bién tré nén lam hiéu suit dong co giam.
Tuy vay, day 1a phuong phap kha don gian, téc do dudc diéu chinh lién tyc trong
pham vi tuong ddi rong nén dugc dung nhiéu trong cac dong co cong suit ¢ trung
binh.

7.12. CAC PAC TINH PONG CO KHONG PONG BO

D6 1a dd thi cho biét su thay doi clia dong dién stato I,, téc do roto n, momen
quay M, hé s cong suit cos¢ va hiéu suat n theo cong sudt hifu ich trén truc P,,
khi dién 4p U, va tan s6 f ctia ngudn khong déi (hinh 7.23).

7.12.1. bdc tinh dong dién stato |, = f(P,)

Theo (7.22), dong dién I, 1 tong vects clia dong dién khong tai i,va dong
dien lam viéc (I, ). Khi U, khong déi, I, ciing gdn nhu khong déi va bing khoang
(20 +40)%l,,,. Khi P, tdng, dong I', tdng nén I, tang theo.

7.12.2. D&c tinh téc d6 n = f(P,).

Theo cong thiic hé sé trugt, ta co:

n=n,(1-s)

trong do : s = pew/Py - Khi khong tai 7
Py << Py nén s = 0 dong co dién 1 n ! A
quay gan toc do dong bo n ~ n, Khi 3 —7
mang i thi t6n hao déng ciing ting 7 | 47
lé,n n giam mot it,’ nén’du(‘ing ddc tinh © // ) /{l M
toc dd la duong doc xudng. 4 /) (/ L7 M, S

7.12.3. Pdc tinh mémen M = f(P,). 2 Z', ";////

Ta ¢6 M = f{(s) thay d6i rat nhiéu. 0 5 1
Nhung trong pham vi 0 <s <'s thi Hinh 7.23 bdc tinh Iam viéc cla
duong M = f(s) gan gidng dudng déng co khong dong bo.

thing, nén M, = f(P,) 1a dudng thing.
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7.12.4. Bdc tinh hiéu sudt n = f(P,).
Ta c6 hiéu sut clia may:
P,
n=—2_100% (7.48)
P,+2p
trong d6: Yp tong ton hao, nhung & day chi ¢ ton hao dong thay déi theo phu tai
con cac ton hao khac 1a khong déi.

7.12.5. Ddc tinh hé sé céng suét cose = f(P,).

Hé s6 cong suat cda may dién khong dong bo bing:

cos :ﬂ:L 7.49
P=-3 el (7.49)

Vi mdy dién khong dong bo bing ludn ludén nhin cong sudt phan khang ti
ludi. Luc khong tai hé sé cong suét cose, rat thap thudng nhé hon 0,2. Khi tai
ting, P, ting 1én, nén cose cling tdng cho dén cose = 0,8 =+0,9. Sau dé giam xudng
dan.

7.13.PONG CO KHONG PONG BO MOT PHA

7.13.1. Bai cuong, cdu tao, nguyén ly lam viéc

Dong co dién khong dong bd mot pha dude st dung rt rong rai trong dan
dung va cong nghiép nhu mdy giit, ti lanh, mdy bom, quat, cac dung cu cam tay,...
N6i chung 1a cdc dong cd cong suit nhd. Cum tii "dong cd cong suit nhd" chi cac
dong co co6 cong suit nhé hon 750W. Phan 16n dong co mot pha thudce loai nay,
mit du chung con dugc ché tao véi cong sudt dén 7,5kW va & hai cdp dién ap
110V va 220V.

Chiéu lyc dién tu

Tu thong
stato

(@) (b)

Hinh 7.24 Dong co khong déng bd moét pha moét day qudn
a) Tu théng va luc dién tu tdc dung Ién réto.
b) TU tfrudng ddp mach dugc phan thanh hai tu frudng quay thuén va quay ngugc
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Vé cdu tao, stato gidong dong co khong dong bd ba pha nhung trén dé ta dit
day quin mot pha va dudc cung cip bdi ngudn dién xoay chiéu mot pha; con roto
thudng 1a roto 16ng séc (hinh 7.24a).

Cho dong dién xoay chiéu hinh sin chay vao day quin stato thi tii trudng stato
c¢6 phuong khong déi nhung c¢é do 16n thay déi hinh sin theo thsi gian, goi la tu
truong dap mach:

B = B, sin ot cosa (7.50)

Tu trudng ndy sinh ra dong dién cam ung trong trong cac thanh din day quin
roto, cdc dong dién nay sé tao ra tif thong roto ma theo dinh luat Lenz, sé chéng lai
tii thong stato. Tt d6 ta xac dinh dudc chiéu dong dién cadm tng va chiéu cta luc
dién tu tac dung 1én thanh din réto. Ta thdy momen tong tic dung 1én réto bing
khong va do d6 roto khong thé tu quay dudc. D& dong co c6 thé lan viec dudc,
tridc hét ta phai quay roto theo mot chiéu nao dé va sau dé dong co sé tiép tuc
quay theo chiéu dé.

Dé thdy r6 nguyén ly lam viéc cla dong cd, ta xem hinh 7.24b, ta thdy tu
trudng dap mach B 1a tong cua hai tif trudng quay B;va B,cung tdc do quay n,
nhuing bién do bing mot niia ti truidng dap mach va quay ngugc chiéu nhau:

véi B,,=B,, =B,/2 (7.52)
60f
p

e T trudng quay B;quay cung chiéu véi roto lic dong co 1am viée, goi 1a tii
truong quay thuén.
e T trudng quay B,quay ngudc chiéu véi roto Iic dong co lam viée, goi 1a tui
trudng quayngudc.
TU trudsng quay thuan B; tdc M
dung véi dong dién roto s¢ tao ra
momen quay thuan M, (hinh 7.25); M

Con ti trudng quay ngldc B,tic

\ A2

dung véi dong dién roto s¢€ tao ra 0-
momen quay ngudc M, (hinh 7.25).

Tong dai sé hai mémen niy cho ta

dic tuyén M = f(s):

M=M, +M., = f(s) Hinh 7.25 Momen cla déng co khéng
! 2 ddng bdé moét pha

M;

Tu ddc tinh hinh 7.25, ta thiy
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rang Itc khéi dong (n = 0, s = 1), M, = M, va ngudc chiéu nhau nén mémen tong
M = 0, vi vay dong co khong thé ty quay dudc. Néu ta quay dong co theo mot
chiéu nao do, s # 1 tiic M # 0 dong co sé tiép tuc quay theo chiéu do.

Vi vay dé dong co mot pha lam viée dugc, ta phai ¢ bién phap khéi dong,
nghia la tim cach tao ra cho dong c6 mot momen luc roto ding yén (M = My khi s
=1).

7.13.2. Déng co dung day quén phu khéi déng (hinh7.26)

Loai dong co nay dugc dung kha phé bién nhu may diéu hoa, may giit, dung
cu cam tay, quat , bom ly tam ...

Cdc phan chinh ctia loai dong co nay cho trén hinh 7.26a, gdm day quén chinh
W, (day quén lam viéc), day quan phu (day quén khéi dong W, ). Hai cudn day

ndy dit léch nhau mot gée 90° dién trong khong gian. Va réto 1ong sdc.

CD
I > K A M

L e e A ,
— ' Cuon’chmh Cuon chinh
U Va cudn phu
IP J' 0 : . I’/ p 7
P I N T s
a'a'al 0 S BN

1
(b) (c)

(a)

Hinh 7.26 Bong co dung day qudn phu . a) So dé két cdu.
b) Db thj vecto IUc khdi ddong. c) Bdc tinh M = f(s)

Dé c6 duge moémen khéi dong, ngudi ta tao ra goc 1éch pha gitia dong dién qua
cudn chinh I, va dong qua cu6n day phu I, bing cach mic thém mot dién tr§ ndi
tiép v6i cudn phu hodc dung diy quin ¢ nhé hon cho cudn phy, géc léch niy
thudng nhd hon 30°. Dong trong day quan chinh va trong diy quin phu sinh ra ti
trudng quay dé tao ra momen khéi dong. Do thi vecto lic khéi dong dudc trinh bay
trén hinh 7.26b.

Khi téc do dat dugc 70+75 % téc do dong bod, cudng day phu dude cit ra nho
cong tit ly tam K va dong co tiép tuc 1am viéc véi cudn day chinh. Pic tinh
momen dudc trinh bay trén hinh 7.26¢.
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7.13.3. Ddng co dung tu dién (hinh7.27)

Cac dong co khong dong bd mot pha cd cudn diy phu dudge mét ndi tiép véi
mot tu dién dudc goi 1a dong co tu dién. Loai dong co ndy cd cudn day phu b tri
1éch so vé6i cudn day chinh mot gée 90° dién trong khong gian, dé tao goc léch vé
thdi gian ta mét ndi tiép véi cudn day phu mot tu dién. Néu tu dién mit ndi tiép vdi
cuon phy chon gia tri thich hgp thi gdoc léch pha gita I va I, 1a gan 90° (hinh
7.27b). Tuy theo yéu cau vé momen khdi dong va momen lic 1am viéc, ta cd céc
loai dong co tu dién nhu sau:

1. Péng co diing tu dién khoi déng (hinh 7.27a). Khi khéi dong téc do dong
co dat dén 75+85% tdc do dong bo, cong tit K md ra va dong co sé dat dén tdc do
on dinh.

2. Déng co dung tu dién thuong truc (hinh 7.27b). Cudn diy phu va tu dién
khéi dong dudc mat ludn khi dong co 1am viéc binh thudng. Loai ndy cé cong suit
thudng nhd hon S00W va cé dic tinh co tot.

Ngoai ra, dé cai thién dic tinh 1am viéc va momen khdi dong ta dung dong co
hai ty dién. Mot tu dién khéi dong kha 16n (khoang 10 +15 1an ty dién thudng truc)
dugc ghép song song véi tu dién thuong truc. Khi khéi dong téc do dong co dat
dén 75+85% tdc do dong bo, tu dién khéi dong dudc cit ra khéi cudn phu, chi con
tu dién thudng tryc ndi véi cudn day phu khi lam viéc binh thudng.

CD ' K
I —>—o/ *—
I,
—_—_C
Wp
L Y Y|
(a) (b)

Hinh 7.27 Bong co mdt pha dung tu dién.
a) Ty dién khdi dong. b) Ty dién thuong tryc. c) DBé thi vecto.
7.13.4.D6ng co cé vong ngén mach & cuc tU (hinh 7.28).

Hinh 7.28a cho thdy cdu tao loai dong co ndy. Trén stato ta dit day quin mot
pha va cuc tf dudc chia lam hai phan, phan cé vong ngin mach K om 1/3 cyc tii va
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roto 1ong soc. Dong dién chay trong ddy quén stato i;tao nén tii thong ¢ qua phan
cuc tii khong vong ngin mach va tii thong ¢ qua phan cuc tii ¢ vong ngdn mach.
Tu thong ¢ cim ting trong vong ngin mach sdd E,, chAm pha so véi ¢ mot goc
90° (hinh 7.28b). Vong ngin mach cé dién trd va dién khang nén tao ra dong dién
I, cham pha so véi E,mdt géc ¢, <90°. Dong dién i, tao ra tii thong ¢, va ta cé

tti thong tong qua phan cuc tui ¢d vong ngin mach :

d)z :d)" ‘Hi)n

max[ T T T

L

\ A%

(b) (c)

(a)

Hinh 7.28 Dong co KD mot pha cé vong ngén mach & cuc tu
a) Céu tgo. b) B thivecto. ¢) B&c tihh mémen

Tt thong ndy léch pha so véi tii thong qua phan cuc tii khong cé vong ngan
mach mot géc 13 ¢ . Do tif thong ¢ va ¢y léch nhau trong khong gian nén chiing
tao ra tUi trudng quay va lam quay roto. Loai dong co ndy cé mémen khéi dong kha
nhd My = (0,2-0,5)M,,,, hiéu sudt thap (ti 25 - 40%), thudng ché tao véi cong suit
20 - 30W, doi khi cling c6 ché tao cong suit dén 300W va hay st dung lam quat
ban, quat tran, may quay dia ...

=& L &io-
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BAI TAP

Bai 7.1. Dong co khong dong bo ba pha 12 cuc tii, tan sé 50Hz. Dong co sé ququiy vdi
tdc do bao nhiéu néu hé sé truge bing 0,06 ?

Bai 7.2 Pong co khong dong bo ba pha 3 déi cuc tu, tn sé 50Hz, quay véi tdc do
960vg/ph. Hay xac dinh :

1. Van toc dong bo ?

2. Tén sé dong dién rotor ?

3. Van tdc tuong déi ctia rotor so véi tui trudng quay ?.

Bai 7.3. Dong co khong dong bo ba pha, tan s6 50Hz, quay vdéi tdc do gin bing
1000vg/ph lic khong tai va 970vg/ph lic day tai.
1. Dong co ¢co bao nhiéu cuic tu ?
2. Tinh hé s6 trugt luc day tai ?
3. Tim tan sé dién dp trong day quén rotor ltc day tai ?
4. Tinh téc do clia :
a. Tu trudng quay cua rotor so vdi rotor ?
b. Tu trudng quay cua rotor so véi stator ?.
c. Tu tridng quay cua rotor so vdi tu tridng quay stator ?.

Bai 7.4. Dong co khong dong bo ba pha rotor diy quin, tin s6 50Hz, 6 cuc tii 220V ¢6
stator ddu A va rotor ddu Y. S6 vong day rotor bing 80% sé vong day stator. Khi hé s6
triot biang 0,04. Hay tinh dién 4p gitia hai vanh trudt clia rotor ?

Bai 7.5 Mot dong co khong dong bo ba pha rotor day quin, tin sé 50Hz, 6 cuc ti 220V
c6 stator ddu A va rotor ddu Y. S vong day rotor bing mot nia sé vong ddy stator. Khi
hé s6 trugt bang 0,04. Hay tinh dién ap va tan s gitia cac vanh trugt néu :

a. Rotor ding yén ?

b. He s trugt rotor bing 0,04 ?

c. Rotor dugc quay vdi may khéac theo chiéu nguige chiéu tii trudng quay 2.

Bai 7.6. Tdc do day tai cta dong co khong dong bo tan s6 S0Hz tan s6 S0Hz la 460vg/ph.
Tim sé cuc tii va hé sé truct lic day tai ?

Bai 7.7 Mot dong co khong dong bo ba pha 15hp, tan sé 50Hz, 6 cuc tiI, 220V cé stator
dau Y. C6 céc thong sé mach qui d6i vé stator nhu sau :

R, =0,126Q; R',=0,094Q; R,=57Q;X =046Q;X =98Q;

Tén hao cd va ton hao phu 1a 280W c¢6 thé xem nhu khong d6i.

Khi hé s trugt bing 0,03, hiy dung mach dién thay thé gin ding hinh 3.8a dé tinh :
a. Dong dién day va hé s cong suét ciia dong co ?
b. Cong suit ra va moment clia dong co ?
c. Hiéu suit clia dong co ?

Bai 7.8. Mot dong co khong dong bo ba pha 125hp, tan sé S0Hz, 8 cuc ti1, 440V ¢4 stator
dau Y. Cac thong s mach cta dong co qui ddi vé stator nhu sau :
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R, =0,068 Q) ;R,=0,052Q; R, =540Q;X,=X,=02240;X,=368Q;

T6n hao ¢ va tn hao phu 1a 1200W ¢4 thé xem nhu khong déi.

Khi hé s trudgt s = 0,03, hily dung mach dién thay thé gin ding hinh BT 7.8 d€ tinh:
a. Dong dién day va hé s cong suét ctia dong co ?
b. Cong suit ra va moment trén dau tryc ctia dong co ?
c. Hiéu suit clia dong co ?

il R, X v XY
1 I 0 \/ iv |
| 21 '
Ul Ior X | &
R, 3 Xm 5 S
(a) '

Hinh BT 7.8 So dd thay thé g&n dung mdy dién khong déng b6

Bai 7.9. Mot dong co khong dong bo ba pha 125hp, tan sé S0Hz, 8 cuc tii, 440V cd stator
d4u Y. Céc thong s6 mach clia dong co qui di vé& stator nhu sau :
R, =0,068 Q) ;R,=0,052Q; R, =540Q;X,=X,=02240Q;X, =763Q;
T6n hao ¢ va tén hao phu 1a 1200W ¢4 thé xem nhu khong déi.
Khi hé sé trugt bing 0,03, hiy dung mach dién thay thé gan dung hinh 3.8a d€ tinh :
a. Hé so trugt téi han va moment cuc dai clia dong co ?
b. Dong dién khdi dong va moment khéi dong ctia dong co ?
c. Dong dién ting véi moment cuc dai ?

Bai 7.10. Nhan ctia mot dong co khong ddng bd ba pha rotor 16ng séc ¢6 ghi cac s liéu
nhu sau : 25 hp, tdn s6 50Hz, 8 cuc tUi, dong 64A, 440V c6 stator ddu Y. Gia st dong co
tiéu thu cong suat ti ludi dién 20,8kW khi 1am viéc 6 ché do dinh mic. Hay tinh :

a. Hé s trugt dinh muic clia dong co ?

b. Heé sé cong sudt dinh mic cia dong cg ?

c¢. Moment dinh muc ?

Bai 7.11. Mot dong co khong dong bd ba pha rotor 1dng séc ¢ ghi cdc s6 liéu nhu sau :
25 hp, tan s6 50Hz, 8 cuc ti, dién 4p 440V, stator ddu Y. Pong co c6 moment khéi dong
bing 112N.m va moment dinh muic bang 83N.m. Dong dién khéi dong truc tiép 1a 128A
khi ndi vao ludi dién c6 dién ap dinh muc. Hay tinh :

a. Moment khéi dong khi diénn ap giam con 300V ?

b. Dién 4p cin cung cip cho dong co dé moment khdi dong bing moment dinh
mutic cta dong co ?

c. Dong dién khdi dong khi diénn 4p giam con 300V ?

d. Dién ap cin cung cdp cho dong co dé dong khéi dong khong qua 32A 2
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Bai 7.12. Mot dong co khong dong bo ba pha tdn sé 50Hz, 4 cuc tui, 220V c6 cac thong
s6 mach ctia dong co qui d6i vé stator nhu sau :
R,=03Q;R,=020Q0;X,=X,=10Q;G,=20mS; B,=60mS;
a. Tinh tdc do va dong dién trong day quén stator khi khi s = 0,02 ?
b. Tinh hé s6 cong suit va cong suit ra ctia dong co khi s = 0,05 ?

Bai 7.13. Mot dong co khong dong bo ba pha rotor day quan cé 500hp, tan sé 25Hz, 12
cuc tui, dién 4p 2200V ¢6 stator ddu Y. Céc thong sé mach cia dong co qui doi vé stator
nhu sau :
R, =0225Q;R,=0235Q; R =780 Q; X, =143Q;X =31,75Q;
a. Tinh dong dién khong tai va cong suit vao dong co khi dién ap bing dinh muc.
Gidi sti t6n hao ma sat bing ton hao thép clia dong co ?
b. Giii khong cho rotor quay. Hay tinh dién ap cung cép cho dong co stator sao cho
dong day bing 228A. Tinh cong suit tiéu thy béi dong co ?
c. Tim mémen cuc dai va hé s trugt, dong dién day va hé sé cong suét tuong ting ?
d. Tim tri sé dién tré phu phai dua vao mach rotor d& moment khéi dong bing
moment cuc dai va tinh moment nay ?

2 [ &0



Pqi Hoc ba Néng - Trudng Dai hoc Bdch Khoa
Khoa Pién - Nhém Chuyén mén bién Céng Nghiép
Gido trinh MAY DIEN 1

Bién sogn: BUi Tan Loi

Chuong 13 QUAN HE DIEN TU TRONG
MAY DIEN KHONG DONG BO

13.1. PAI CUONG

Trén stato ctia may dién khong dong bd (MK) cé day quan m, pha, con trén
day quin roto c6 day quin m, pha. Nhu vay trong mdy dién khong dong bé c6 hai
mach dién khong ndi véi nhau va gilia ching c6 lién hé vdi nhau vé ti. Khi may
dién lam viéc binh thudng trén diy quin stato va roto co tii thong tan va tuong ting
c¢6 dién khang tin va gitia hai day quén cd su hd cdm. Vi vay ta ¢ thé coi mdy
dién khong dong bo nhu mot mba ma day quan stato 1a day quin so cdp, day quan
roto 1a day quén thu cip va sy lién hé gitfa hai mach so cdp va thi cdp thong qua tu
truong quay. Do dé ta c6 thé dung cach phan tich mba dé nghién ctu nguyén ly
1am viéc co ban clia may dién khong dong bo.

Khi nghién cu nguyén ly lam viéc cd ban cia may dién khong dong bo ta chi
xét tdc dung cla song c6 ban ma khong xét song bac cao.

13.2. MAY PIEN KHONG PONG BO LAM VIEC KHI ROTO PUNG YEN

Pit mot dién ap U, c6 tin s6 f; vao diy quén stato, trong ddy quén stato s& c6
dong dién I,, tan sé f,; trong ddy quén roto sé c6 dong dién I, tan sé f,; dong I, va
I, sinh ra std quay F, va F, ¢4 trj s la:

. Ny .

Flzmlﬁx dal (13.1a)
n p

. N,Kyo .

Fzszﬁx 2-da2 j (13.1b)
" p

trong d6 : m,,m, la sé pha cia day quén stato va réto; p 1a s6 déi cuc tii; N,,N, 1a
s6 vong diy mot pha clia day quin stato va roto; Kgq1-Kqa2 12 hE s6 day quan cta day
quén stato va roto.

Hai std ndy quay cung téc do n, = 60f,/p va tac dung véi nhau d€ sinh ra std
tong trong khe hé F,. Vi viy phuong trinh cin bing std dugc viét la:



F +F,=F, (13.2a)
F, =F, +(-F,) (13.2b)
O day ta xem dong dién 1, gdm hai thanh phan:
mlx/i y ledql i
T p

ml\/z ledql
X
T p

e Mot thanh phan la dong dién I, tao nénstd F, = 0-

e Vamot thanh phan 1a (-I,) tao nén std (—Fé) =— 1'2 bu lai

std F, ctia dong dién thi cap 1.
Nhu vay ta co:
i, =i, +(-i)) (13.3a)
hay i+, =1, (13.3b)
So sanh std F, do dong dién I, cta réto tao ra va std F', do thanh phén I, cla

dong dién stato sinh ra, ta co:
mz\/zx N2kdq2 I _ ml\/z » ledql i'

2 2
T p s p
T d6 ta ¢6 dude hé s6 qui d6i dong dién:
m; N,k
k, = 17 T17dal (13.4)
m2N2kdq2

Std F, sinh ra tif thong chinh @ trong khe hd, tii thong ® ndy cdm ting trong
day quan stato va roto céc sdd:

. 27 . ¥
E, =—j—=fiNky, D, =—jo, —2 (13.5a)
1 J\/E 181K gq1 Jo; \/5
. 27 . ¥
E,=—j =N,k , P, =—jo, =22 13.5b
2 J\/E 2+%2%dq2 JO; \/5 ( )
Khi réto ding yén f, = f, nén ti sé bién déi dién 4p clia may dién khong dong
bo bing:
E N,k
k,=—L=_1% (13.6)

© E; Nokgp
Tuong ty nhu mba ta ¢d phuong trinh can bang sdd trong mach dién stato:
U, =-E, B, +1;r; ==E, +1,(r; + jx;) =-E, +1,Z, (13.7)
trong do:
+ 7, =r, +jx,: tong trd clia ddy quén stator.
* 1, 1a dién tré cia diy quan stato.
* x, la dién khang tan cla day quén stator.
+ B, =—jl;x, sdd tan do tif thong tan stato d,; sinh ra.



Phuong trinh cin bing sdd trong mach dién roto:
0=E, —I,(r, +jx,)=E, -1,7, (13.8)
trong dé: Z, =r, + jx,: tong trd clia ddy quén roto.
* 1, 1a dién tr§ cta day quéan roto.
* X, = 2mf,L,, 1a dién khang tan cia ddy quin rotoluc ding yén.
Ciing gidng nhu & mba, ta c6 thé viét:
—B, =1,Z,, =1y(t,, +jx,) (13.9)
trong do: I, - dong dién tu hoa sinh ra std F,,.
Z, =1, +jx,: tong tr ctia nhanh tui hda.
*r_1a dién trd ti hda dit trung cho su t6n hao st tu.
* x, 1a dién khang tui héa biéu thi sy hd cam gitia stato va roto.

Qui déi phia réto vé phia stato theo nguyén tdc t6n hao khéng déi:

e Qui ddi sdd roto E, sang bén stato ta dugc 1a:
E,=E, =k.E,.

e Qui ddi dién trd réto r, vé stato :
m11'22r£ = mzlgrz

Y 2
. _m, 1_2 ; _m, mlkdqlwl r
Vay : Pm(12) 7 my(mykg,W, ) 7 (13.10)

trong do, k = k.k; 1 hé sé qui déi tong tré.
e Tuong tu qui doi dién khang réto x, vé stato :
X, =kx, (13.11)

Tom lai, cac phuong trinh dic trung cla may dién khong dong bd qui doi vé

stato la:
U, =-E, +1,7Z, )
0=F, 1.7,
E, =E, ’ (13.12)
I = I0 +(—f2)
_El = 1oZm ’

Khi roto ding yén ma day quin réto ngin mach, thi dong dién trong 2 day
quan rét 16n. D& han ché dong dién I, va I, trong 2 day quén & trj s6 dinh muc clia
chung thi can phai gidm thép dién 4p xudng con khoang (15-25)%U,,. Lic niy
sdd E, trong mdy dién khong dong bd nhé di rat nhiéu va tuong ting ti thong @,
cling nhd, nghia 1a std tii héa F, rat nhé so véi F, va F,, do d6 ta coi F, =0 va ta
co:



(13.13)

va

Hinh 13.2 Mach dién thay thé cda
Hinh 13.1 B4 thi vecto cla MK khi réto ding yén MK khi ngé&n mach

Ta c6 thé tinh dong dién stato I;:
U U
Z,+2, Z,

trong d6: Z, =7, + Z', =r, +jx, :tong trd ngin mach cla may dién khong ddng bo.

I

Véir,=r, +1,va x,=x, +x,
Khi U, = Uy, thi I, =1, day la dong dién khdi dong clia may.

13.3. MAY PIEN KHONG PONG BO LAM VIEC KHI ROTOR QUAY

Khi roto quay thi tin s6 cta tri s6 sdd va dong dién trong day quin roto thay
d6i. Diéu d6 anh hudng rat 16n dén su lam viéc clia may dién, nhung né khong lam
thay déi nhiing qui ludt va quan hé dién i khi réto ding yén.

13.3.1. Cdc phuong trinh co bdn.

1. Phiong trinh cdn bdng sdd J day qudn stato:

M4y dién khong dong bo khi lam viéc thi diy quén réto nhat dinh phai kin
mach va thudng 1a nhin mach. Khi ndi ddy quén stato véi ngudn ba pha, ta cé
phuong trinh can bing sdd 6 day quén stato khi roto quay giéng nhu khi diing yén :

U, =-E, +1,7, (13.14)

2. Phiiong trinh cdn bdng sdd & ddy qudn réto:

Tui trudng khe hé do std F, sinh ra quay véi téc do n,. Néu roto quay véi toc do
n theo chiéu tu trudng quay thi gitfa day quin réto va ti trudng quay cé tdc do

trugt n, = n, - n, vay tan sd sdd va dong dién trong day quén roto sé 1a :

f,="2P 7R XD _op (13.15)
60 n, 60




trong do, s - 1a hé s trugt clia may dién khong dong bo, lic may 1am viéc 6 ché do
tai dinh mujc, thudng s,,, = 0,02 + 0,08.

Sdd cam ting trong day roto luc quay:

. 2n . ¥ .
E) =—j—=1W,ky, D, =—jo, 22 =sE (13.16)
2s J\/E 2 Wakgqo JO; N 2

Dién khang cla day quén réto lic quay:

Xy, = 271h, L, = 2msfi Ly, = s.X, (13.17)
Phuong trinh c4n bing sdd clia mach dién roto:

0=y — I, (1, +jx5,) (13.18)
Hay sau khi qui d6i 1a:

0=Ep —1,(r; +jx5) (13.19)

Trong phuong trinh trén, sdd va dong dién ¢ tan s f,, con bén stato sdd va
dong dién ¢ tin s6 f, vi vy ta phai qui doi tn s6 thi viéc thiét 1ap phuong trinh
mdi c6 y nghia. Ta viét lai phucng trinh (13.19):

_ -1 jmt .l 1 . Al jOJt

RSP B 1 .
Nhan hai vé véi: —el®t = Z i@t

S S
Trong d6: ® =, - @, tdc do gdc cta roto; e @ ' 13 he s qui déi tan sb.
T d6 ta viét lai phuong trinh trén:
o T o
0=E,e'" —L,(-*+jx,)e'"
S

Ly ., , L 1=s. .

Hay 0=E,e*" -1, (r, + jx, +1, T)e”"t (13.20)

Nhan xét:

1. V& mit toan hoc hai phuong trinh (13.18) va (13.20) khong cé gi khac
nhau, nhung vé mit vat ly da khdc nhau vé ban chat. Phucng trinh (13.18) chi ro
md&i quan hé cta dién 4p khi roto quay véi hé s trudt s, trong dé E's,, I', va ton trd
r'y + jx', ¢6 tan s6 f,. Phuong trinh (13.20) chi rd quan hé trudng hdp réto diing
yén va lic nay trén roto duge ndi thém mot dién tré gia tudng r',(1-s)/s; con E',, 1,
va ton trd r'y/s + jx', 6 tan s6 f,.

2. Trong hai trudng hop dong dién I, c6 khac nhau vé tdn sé nhung tri hiéu
dung va géc léch pha la khong doi.

3. Du réto quay hay khéng quay thi std stato F, va std roto F, bao gié clung
quay déng bd vdi nhau.

4. Ning higng tiéu tan trén dién tré gia tudng R, = r',(1-s)/s tuong duong véi
ning lugng dién bién do6i thanh co ning trén truc dong co khi nd quay.



Phuong trinh cin bing std : (vi std stato F, va roto F, quay cung o,).
F +F,=F,
hay I, +1, =1,
Vay phudng trinh cd ban ctia may dién khong dong bo ltic réto quay la:
U, =-E, +1,Z, \

0=E'2—1'2(%+jx'2>

E, =E, (13.21)
I =1, +(—i'2)

13.3.2. Mach dién thay thé cia mdy dién khéng déng bé.

Dua vao cic phuong trinh co ban, ta thanh 1ap so do thay thé hinh T (hinh
13.3) cho may dién khong déng bo khi réto quay gidng nhu mba, & day day quin
so cdp mba la day quén stato, ddy quin thii cAp mba 13 ddy quin roto va phu tai
mba la dién trd gia tudng r',(1-s)/s .

Tt so db thay thé cd thé tinh dong dién stato, dong dién roto, mémen, cong
sudt cd.. . va nhiing tham sé khac. Nhu viy ta da chuyén viéc tinh toan mot hé
Dién - Co hay Co -Dién vé viéc tinh toan mach dién don gian.

r',(1-s)/s

Hinh 13.3 Mach dién thay thé hinh T cOa MK

Trong may dién khong dong bd, do cé khe hé khong khi 16n nén ton tai dong
dién i hda 16n, khoang (20-50)%l,,,. Dién khang tan x, clng 16n. Trong trudng
hop nhu vay dién khang tii hda x,, gitd nguyén va bo qua dién tré r,, (r,, = 0) con
t6n hao sit ta gdp vao ton hao cd va tén hao phu. Tu d6 ta ¢é mach dién thay thé
hinh 13.4 do IEEE dé xudng. Day 1a mach dién thay thé dudc sti dung nhiéu trong
tinh toan va khao sat may dién khong dong bo.
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Hinh 13.4 Mach dién thay thé MK do IEEE dé xudng

Thudng dé tinh toan thuan 16i, ta bién doi mach dién thay thé hinh T v& mach
dién thay thé hinh I" don gian hon. Cach bién d6i nhu sau:
Tt hinh (13.3) ta co:

1'2 =E—,2 voi Z\) =1"y/s + jX\.
Z,
Va ) =21
Zm
T N, )
Vay dong dién: I, =1, +(-1,)=—"L+—2%
Zm ZZS
, ) ) . ) . (7 7
Mic khdc: -E,=U,-1,Z,=U, +E,| =L +=L
Zm Z2s
: U U
Z Z A Z
Zm ZZS Z2s
Trong do : C,= 1+Z,/Z,..
, . -E U
Ta co: -1, = d R
Z,, CZ,+Z,
- -1,z
Zm CIZZS +Zl
- U U
—>1,0+(Z,/Z,))=1,C, ==L+ —-
Viy: 11 = .Ul +—3 ,Ul . :100 +I; (4.22)
CiZn  CiZy+CiZ,

goi 1a dong dién khong tai ly

Trong do: 1, == = =
8O 0 e T U+2,12 7. 7,47

tuidng, nghia la dong dién khong tai Iic s = 0, tiic 1a r',(1-s)/s = oo.

m
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U I
va: -1, = :

P —— ——% 1a dong dién thu cdp ctia mach dién hinh T". Tu

cac phuong trinh trén ta thanh 1ap dudc mach dién thay thé hinh T" chinh xac cta
may dién khong dong bo nhu hinh 13.5a

1 on 1 o1 !
, Z, (-1) [ C%rél;s , Zy (-1, =-1,) [ r',(1-s)/s
Ur v i, S Ui |
Z,, Z,
(a)

(b)

Hinh 13.5 Mach dién thay thé hinh T' cla mat dién khéng déng bo

Thuc té 1a C, chi 16n hon 1 mét it, géc phiic lai rat nhd nén ¢ thé coi C,;=C,=

1 + x/X,, va nhu vay 12 = 1'2 . Ta ¢6 mach dién don gian hon nhu hinh (13.4b).

13.3.3. Hé s6 qui déi cUa day qudn réto 16ng séc.

Khi v& mach dién thay thé hay dé thi vecto, cic tham sé bén roto déu qui doi
vé bén stato. Cac hé s qui doi tui roto sang stato ctia MK:

k_M.

m,k,; N
= .k = 1Kdq1 N7 k=kk
kdquz mzkdquz
Déi vdi day quéan roto 16ng soc, day 1a loai day quan dic biét, ta cd:
m,=27Z, ; Ny=12 ; Kkyp=1.
Thé vao trén ta co:
KggiN1 kg Ny
dq2 N2 1.5
2
o mlkdqlNl _ 2m1kdqlNl )
1 mzkdquz Z, ’
k=k. k.

4m1 2
e 1:Z—2(kdq1N1) .



13.4. CAC CHE: PO LAM VIEC,GIAN PO NANG LUONG VA PO THI
VECTO MAY PIEN KHONG PONG BO

Ta da biét, mdy dién khong dong bo 1am viéc & ba ché do: dong cd, mdy phat
va ham.

13.4.1. Mdy dién khéng déng b6 lam viéc & ché dé déng co dién (0 <s < 1)

Cong suat tac dung dong co dién nhan ti ludi dién:

P, =mUI,coso,.

Mot phan nhé cong suét nay bu ton hao ddng trén day quin stato pe, = m, 112r1

va ton hao sit thép trong 16i thép pg, = m, If)rm, phan 16n cong suit dua vao con lai

chuyén thanh cong suét dién tii P, truyén qua réto. Nhu vay :
' r‘
Py =Py~ (peurt Pre) = il -2 (13.23)

Vi trong réto ¢6 dong dién nén cb ton hao déng trén day quin roto: pey, =
m,I?%,r',. Do d6 cong sudt ¢ clia dong co dién :
_ _ T 2 0 n o 1-s
Pos =Py~ Pow = myl; f'mzl 'y = mllzzrz s (13.24)
Cong suat ¢ dau truc cta dong co dién:
P, =Py (Pes +Py) (13.25)
+ t0n hao co p,, (t0n hao ma sat va quat gid)
+ ton hao phu p; (xét § chuong sau).

h . b 4
‘L /"&u!
N N

RN s A
— N, iz }P
l @"%& f %E (//: fer
% ‘ > f A g7

= il
(a) (b) ca)

Hinh 13.6 Gidn dd nang lugng mdy dién khong déng bo

Téng ton hao ctia dong co dién khong dong bo
2P =Pcurt Pre T Pewz T Pest Pr
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Hiéu suit cia dong co dién khong dong bo :

nol_ 2P (13.26)
Py Py

Gian do ning lugng clia dong co khong dong bo nhu & hinh 13.6a. Va cling
giéng nhu mba, dd thi vectd cia dong co dién khong dong bd ¢b thé vé theo cac
phuong trinh ¢o ban (13.21) nhu trinh bay trén hinh 13.7a.

Su phan phdi cong suit phin khang trong mdy dién khong dong bo c6 thé thiy
1o ti mach dién thay thé hinh T & hinh 13.3.

Cong suat phan khang dong co dién nhan ti ludi dién :

Q, =m,U,I;sing (13.27)

Mot phin cong suit phan khang nay dudc dung dé sinh ra ti tridng tan trong

mach stato va tu truéng tan roto :

q =mI’x; ; q=mI%x, (13.28)
Phén 16n cong sudt phan khang con lai dung d€ sinh ra tii truong khe hé :
Qn =m IPx,, (13.29)
Vay : Q =q, +q + Qu =mU ];sing, (13.30)

Do mdy dién khong dong bd cé khe hé khong khi 16n hon trong mba, nén
dong dién tii hod trong mdy dién khong dong bo 16n hon dong dién tii hod trong
mba, thudng I, = 20-25%l,,. Va do Q,, va I, tuong dbi 16n nén hé sé cong sut
cos® cta mdy thap, thudng cos@g, = 0,7- 0,95 va khi khong tai cose, = 0,1- 0,15,
rat thap.

13.4.2. Mdy dién khéng déng bo lam viéc & ché dé mdy phdt (-0<s<0)

Khi mdy dién khong dong bd 1am viéc & ché do may phat, s < 0 thi cong suit
¢ clia may 1a P,,= m,13r, I=s 0, nghia 1a may nhén cong suét vao. Ngoai ra,
s
taco:
toy, = —2 =2 <,
/s 1,
Vay su léch pha gitia E; va I, 1a ndm trong khodng 90° <, < 180°.
Tt do thi vecto hinh 6.7b, ta thay : ¢, >90°nén :
+ Cong suat dién tdc dung 1a:
P, =m,U,I,cos¢,.< 0 : may phét cong suit tac dung vao ludi.
+ Cong suat phan khang:
Q,, = m,U,I;sing,> 0, mdy nhan cong suat phan khang tii ludi nhu
dong co dién.
Gian dd ning lugng clia may phat dién khong déng b nhu & hinh 13.6b.
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(c)

(a) (b)

Hinh 13.7 B thj vecto cla mdy dién khong déng bod

13.4.3. Mdy dién khéng déng b6 lam viéc 8 ché dé hém (1<s < + )
Khi s > 1 thi cong sudt co ctia may P, = m,I; rzl_—S <0, nén May nhan
S

A £ \ Ne N A £ A \ ? 14 _ 2 r2 A ’
cOng suat ¢o tu ngoai vao. Cong suat dién tu cua may Py = m,;I; = >0, nén may

nhan cong suit dién t ludi. Tat ca cong suét co va dién 1dy & ngoai vao déu bién
thanh t6n hao déng trén mach réto :
o |2 r' ' ' 1— S o v2 1 -
Py +(-Py) = myl; ?2 -mlT, s my 1515 = Pew

Vi tat ca ning luong ldy vao déu tiéu thy trén mdy nén khi U, = U, chi cho
phép mdy lam viéc trong thdi gian ngan.

Gian dé ning luong va do thi vecto clia mdy dién khong dong bo lam viéc &
ché d¢ ham nhu & hinh 13.6¢ va hinh 13.7c.

13.5. MOMEN DPIEN TU CUA MAY PIEN KHONG PONG BO

Vi mdy dién khong dong bo thudng dugce dung 1am dong co dién, nén khi phan
tich s& 1dy dong co dién lam vi du. Cling gidng nhu cdc mdy dién khéc, dong co
dién khong déng lic lam viée phai kic phuc mémen tai bao gdm momen khong tai
M, va mémen cda phu tdi M. Vi vay phuong trinh can bdng momen cla dong co
dién khong ddng bo lic 1am viée 6n dinh 1a :

M =M, + M, (13.31)



Trong do:
M : Mdmen dién tu cia dong co dién.
.  + . P
Voi: M, = Peo TP va M, = -2
Q Q

Trong do: Q= 26L0n 1a tdc do gdc cua roto;

n 1a tdc d6 quay ciia roto.
Ta viét lai cong thiic (13.31) :

M = pcd +pf +P2 — Pco’
Q Q
Ta cuing co:
M :h
Q,
P P
1
Q n
Py =——Py =—Py =(1—3)Py
Q n;

Tén hao ddng trén roto bing :

Pcwz = Pdt B Pw: SPdt
ta co: P4 = m,E,Lcosy,.
Nén: P., = my(1-s)E,l,cosy,.

Ta da co: E,=+2 i NoK 4o P
f, = pn,/60.
Q= (1-3)Q, = (1-s)21n,/60.

(13.32)

(13.33)

(13.34)

(13.35)

(13.36)

Thé vao trén ta tim dugc mémen dién tii cla mdy dién khong dong bo :

P 1
=—> = —— m, pNoky, P lrcosy,.

V2

(13.37)

Thudng ta lgi dung mach dién thay thé dé tinh momen dién tii theo s.

Tui s6 d6 thay thé hinh T" (hinh 13.4a), ta c6:

I =Cl) = __ ,,
J +Cn /9)% +(x, +Cyx5)?
va { P, = m,l}r, I=s
S
Q=(1-5)Q, maQ, =27mn,/60=21(60f/p)/60 =w,/p

Moémen dién tii cia mdy dién khong dong bo :

12



_ Py _my Uir, /s
Q Q (1,+Cry/s)” +(x, +C;x,)?

(13.38)

Nhan xét:
+ Momen M ti 1& U?,.
+ Momen M ti 1& nghich (x, + ¢,x',)? khi tan sé cho trudc.
+ M =f(s).

Ve quan hé M = {(s).

13.5.1. Tim mémen cuc dai M,,,,

Dé v& quan hé M = f(s), ta tim moémen cuc dai bing cach gia thiét nhu sau :
e Gia thiét c4c tham s6 khac 1a khong doi.

e Dity=1/s.
Viét lai biéu thiic mémen dién tui: (13.38) thanh :
M=— A :
B+ Cy+ Dy
: m,U; ré ,
trong do: { A= 0 { C=2Cinr,
B= r12 +(x; + CIX'Z)2 D= C{r,

Lay dao ham va tim s, ing v6i moémen cuc dai M,,,,, .

dM _ A(B-Dy;)
at _ g
dy|,_,  (B+Cy+Dy")

Yy, =tvB/D

s. =+JD/B =1 Ciny ' (13.40)
\/r12 +(x; +Cx;)’?
2
M =ty mUi (13.41)
20/C 4 1 +\/r12 +(x; +Cix, )2
Thuong r; << x,+ C,x',, nén xemr, =0, ta co:

s =+ Cil2 (13.42)

x; +Cx,

U2

g mUj (13.43)

e 2Q0,C; x, +Cx,
Tanhan xétvé M, . :
+ M, ti 1& véi U}
+ M,,.x khong phu thudc r',
+ M, 6 ché do may phat 16n hon mot it so vdi M,,,, 6 ché do dong co.
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+1', cang 16n thi s, cang 16n.
+ 1, ting thi M, khong doi ma dich sang phai.

max)

T (M

MFat—sle  P.co

Hinh 13.8 Quan hé M =f(s)

13.5.2. Mémen khdi déng :
Diém s = 1 (n = 0) ting véi ché do khéi dong (hinh 13.8) clia dong co:

M, = LX ' m, Ufr, '
Q (5+Cn)" +(x, +Cix,)’
Ta nhan xét vé momen khéi dong M, :
+ M, ti 18 véi UF
+ M, ti 1& vdi nghich véi Z> = (r, + C,r',)* + (x, + C,x,)* . Néu C, =1 thi Z
=7, con (r; + Cr',) << (x, + C,x,) thi M, t{ 1& v6i nghich dién khang (x, + C,x",)%.
+ Tim M, =M, thi hé sé trudc s,, = 1, ta co:

(13.44)

(i, ~1
Sp=———— =
x; +Cx,

=L 1x) (13.45)
1

Day la dién trd cla mach roto dé M, =M, . .
13.5.3. Ddc tinh co cla déng co dién

Dic tinh co clda dong co dién 1a quan hé: M, = f(n) hodc n = f(M,). Ma ta ¢
M =M, +M,, viy 6 day ta xem M, = 0 hoic chuyén M, vé mémen can tinh, nén
xem rang M, = M = f(n). Tt hinh 13.9, ta ¢6 :

+ Poan oa (0 <s <s,,) Pong cd 1am viéc on dinh. Dic tinh cd cing.

+Poanoa (s, <s <1)Dong cd lam viéc khong on dinh.
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13.5.4. Tim biéu thic Klox (Péng co)
Lap ti s M/M,,,

max

M 2Cr, |r1 2+ (x +c1x'2)2_|

— = (13.46)
Mmax S[(rl +C11'2) +(X1 +C1X2)
m
Thé vao ta dugc:
2+
M _ Bm (13.47)
Moo S + Sm. +as,
Sm S
. 2r e . A o n a2 D
Véi a = Cr va trong may dién khong dong bd thuong dién tré r, =r', va s,=
112
0,1+0,2, nén: as,, << s6 hang trudc nd, nén:
M __ 2 (13.48)
Mmax i + sim
Sm S
D4 1a biéu thiic K16x. M
7 32 r'z < r'z < '2
13.5.5. Ndng lyc qud tdi M b/ t
k=M (2 7.3 :
dm
13.5.6. B6i s6 mémen khéi déng n ¢
M L
Mdm S 1
13.5.7. Bi s6 dong dién khéi déng Hinh 13.9 Bac finh co deo M = (s)
k= L
Idm

13.6. THI NGHIEM XAC PINH THONG SO MACH PIEN THAY THE

Mb hinh mach dién cla dong co khong dong bo tuong tu nhu mba, cdc thong
s6 cling dudc xac dinh bing thi nghiém khong ti (dau truc dong co khong ndi véi
tai) va ngdn mach (giti réto ding yén) giéng nhu trong mba.

13.6.1. Thi nghiém khéng tdi

Thi nghiém khong tai 12 day quan stato DK ndi vao 1udi dién ¢ dién ap va
tan s dinh mtic, con dau truc dong co khong ndi vdi tai. So d6 ndi day thi nghiém
dong co khong dong bo dudc trinh bay trén hinh 13.10. Khi ndi ngudn dién co dién
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4p dinh muc vao day quan stato, lic d6 ta do dudc cac dai lugng nhd cac dung cu
do nhu sau :

Cong suat khong tai P, (3-pha, tong cong suét trén hai Watt ké)
Dong dién khong tai I, (tinh trung binh tif 3 ampe ké)
Dién ap khong tai U, (tinh trung binh i 3 von ké).

K [ ]
A —° A W
Nguon @ @
L
ba pha @
*

Hinh 13.10 So dd thi nghiém DK ba pha

Cong suét khong tai P, (t6n hao khong tai) 1a cac ton that khi cong suét trén
dau truc 1a zéro, bao gdm : t6n hao ddng stato, ton hao sit va ton hao quay (t6n
hao quat gfo, ma st va ton hao phu).

Tén hao st trong 161 thép chi xdy ra & stato, con trong roto khong dang ké,
do hé sé truct rat thap (s,=0,001), nén tan sé dong dién trong day quén roto thép,
khoang 0,05Hz.

Tri s6 dong dién khong tai DK khoang 20 - 40% dong dién dinh muic vi ¢
khe hé khong khi. Tén thit dong stato khi khong tai cAn dugc tinh toan, bing cach
do dién tré mot chiéu va hiéu chinh theo dong dién xoay chiéu (50Hz). Cong suit
cd P_, tuong ting vdi dién trd gia tudng cé do trugc s, rat thip. Vi vay r'y/s, + jx,
>> 7 =1+ jX, nén r',/s, + jx, c¢6 thé bd qua. Tt mach dién thay thé hinh 13.3
khi khong tai dugc trinh bay trén hinh 13.11a.

(b) (c)

Hinh 13.11 Mach dién thay thé BK khéng tdi
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Phéi hop hai nhanh ndi tiép Z, va Z,, ta dudc mach dién hinh 13.11b. Trong d6 Z,
=71+ 2y =Ty + jXo, VO T, = 1) + I, VAX, = X, + X, O day ta phai hiéu r, dic
trung cho t6n hao khong tai gdm ton hao sét, quat gié, ma sat va ton hao phu.

Tu céac thong sb thi nghiém va mach dién thay thé hinh 13.11b, ta ¢d :
P 1

r,=r+r, Z?OXE (13.49)
U, 1
Z,=—=x— (13.50)
NER
X, =X, +X,, =7, —T. (13.51)
Hé s6 cong suat khong tai :
coso, =P /(U,L,) (13.52)

Dién khang tin stato x, tim dudc ti thi ngin mach. Ta c6 thé tach ton hao
quay tu ton hao khong tai bing céch trii ton hao déng trén day quén stato khi
khong tai :

p, =P, - 3.r1,% (13.53)

Do tong tré day quén stato Z, =r, + jx, << Z,, = I,, + jX,,, nén c¢6 thé bd qua
Z,. Mach dién thay thé gan ding dong co khong dong bo khi khong tai trinh bay
trén hinh 13.11c. Mach dién tuong duong nay dung dé tinh tong tré nhénh tif hod
rat don gian, giéng nhu trong mba.

13.6.2. Thi nghiém ngdn mach

Thi nghiém nay dugc dung dé xac dinh cac thong sé ndi tiép trong mé hinh
mach dong co khong dong bo. So db ndi day thi nghiém gidng nhu khi khong tai
(hinh 13.10), nhung giti réto ding yén, lic nay hé s truct s = 1. Giam dién ap dit
vao day quén stato, sao cho dong dién chay trong diy quin stato bing dong dién
dinh muic. Luc do ta do dudc cac dai lugng nhd cac dung cu do nhu sau :

Cong suat ngdn mach P, (3-pha, tdng cong suét trén hai oat ké)

Dong dién ngén mach I, (tinh trung binh tif 3 ampe ké)

Dién dp ngén mach U, (tinh trung binh tii 3 von ké).
Trong thi nghiém nay, bé qua ton hao sit r,, = 0, nhung khong thé bd qua dién
khang i hoa X, vi né nhé hon nhiéu so véi mba. Tt mach dién thay thé hinh 13.4,
khi thi nghiém ngin mach dugc trinh bay trén hinh 13.12a (chinh 1a mach dién
thay thé IEEE khi s = 1). Phéi hop hai nhanh song song thanh hinh 13.12b. Néu b
qua nhanh tii hod song song clia mach dién trinh bay trén hinh 13.16a thi gidng
nhu thi nghiém ngin mach mba, viéc tinh toan sé don gian hon vi x", va r'", tuong
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ting bing x', va r'y. T c4c thong sé thi nghiém va moé hinh mach hinh 13.12b, ta
tinh dudgc :

. P 1
Iy =1+r, =3 (13.54)
U, 1
Zy = 7 ><I— (13.55)
X =X TXy =42y - Tg (13.56)
Hé s6 cong suat khong tai :
coso, = P./(U,L,) (13.57)

Trong trudng hop gan ding ¢ thé cho ring dién khang tan stato va dién
khang tan roto bing nhau va bang niia x4 (X4 = X,

X; = X'y = Xq/2 (13.58)
Tui mach dién thay thé hinh 13.16a va b, ta cé :

(1, +j%5)jx,,

L+ ix, = : 13.59
P T ) (1529
Phén thuc cta biéu thuc trén 1a :
" Lo (13.60)
r, =— : :
? (r2)2 +(x, +Xm)2
Dor1', << (x', +X,), nén bo qua r’, :
L (13.61)
L="—""""7 :
2 (XZ +Xm)2
: ) (X, +X,)°
Tacor',=r4-r1,nén: rh=(ryg-r)—— —. (13.62)
Khi x,, >> x',, ta co : X = X; + X% (13.63)
X' I, X,

[ ]

(b)

Hinh 13.12 Mach dién thay thé BK ngdn mach
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13.7 MOMEN PHU CUA MAY PIEN KHONG PONG BO

Moémen phu mdy dién khong déng bd 13 momen sinh ra do tii tridng song bac
cao quay véi nhiing tdc do khac nhau. Nhiing moémen phu nay réit yéu so vdi song
c¢d ban, nhung & téc do thdp nd sinh ra mémen ham tucng d6i 16n 1am anh hudng
dén sy lam viéc ctia may dién, nhat 13 trong qua trinh mé mdy dong co khong dong
bd.

13.7.1. Cdc logi mémen phu

1. Mbémen phu khéng dong bo:

Du tdc do quay clia roto nhu thé nao, std séng cd ban cua stato va roto déu
quay cung t6 do n,, do dé sinh ra momen dién tii nhu da phan tich trén. Khai niém
ndy cling ding cho céc séng diéu hoa.

Cdc song diéu hoa déu sinh ra momen, nhung séng bac 5 quay ngudc va song
bac 7 quay thuan cd bién do tuong ddi 16n va mémen phu sinh ra cling anh hudng
nhiéu dén momen ctia may dién. That vay:

+ Song bac 7 quay thuan: (v = 6K + 1).

e Téc do dong bo: n, = n71
e Vaytdc do: 0 <n < n71: may & ché do dong cd; con n >n71 : may & ché do

may phat.

+ Song bac 5 quay ngudc :
(v="6K - 1).

Toc do dong bd: ng =——, nén

M
toc do dong bo cla nd & trong
khu vuc s >1, (trang thai ham). min /\L -n/n,
Vi tu trudng song bac 5 quay ) ﬁ-\ \/\
7 0 5

ngudc nén toc do trong khoang :

S ——————m—m——— =

-n,/5 <n<n, mémen 4m va n <

- 1’11/5 moémen dudng. H.13.13 Dic tinh M = f(n) khi ¢6 song bac 5, 7

2. Momen phu déng bo:

Momen phu dong bd sinh ra do séng diéu hoa bac cao nao dé cila tii trudng
stato tac dung véi mot séng diéu hoa bac cao cé cung sé doi cuc cla tu trudng
roto. Mémen phu ndy cht yéu do std song diéu hoa ring cta stato va réto sinh ra.
Do dé su phéi hgp ring ranh gitfa stato va roto lién quan dén viéc sinh ra mémen
nay.

Chiy: Z,=7,vaZ,-Z,=+2p sinhra mdmen phu dong bo.
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3. Momen dong xody va Mémen tii tré:

+ Momen dong xody M, sinh ra do su tuong tac cia dong dién xody cam tng
trong mach din ti roto va tu tridng chinh.

+ Momen tu tré M sinh ra do hién tugng tré ctia thép lam mach dan ti roto
lam cham tr& su ttf héa lai roto déi vdi tif trudng dich chuyén tucng déi so vdi roto

13.7.2. Phuong phdp trt kh momen phy

Mbémen phu 1a do std séng diéu hoa bac cao sinh ra, trong dé c6 ca std song
diéu hoa ring. Vi vay mudn trti khii mémen phu thi phai lam yéu std séng diéu hoa
do di.

+ Dung day quén budc ngén.
+ Phéi hop ranh thich dang.
+ Thuc hién ranh nghiéng.

13.8. CAC PUONG PAC TINH CUA MAY DPIEN KHONG PONG BO.

13.8.1. Bdic tinh t6c d6 n = f(P,).
Theo cong thiic hé sé trudt, ta co:
n=n,(1-s)
trong d6 : s = pey/Py . Khi khong tai pe, << P4 nén s ~ 0 dong co dién quay gan
tdc do ddng bd n ~ n, Khi ting tai thi ton hao dong cling ting 1én n gidm mot it
nén duong dic tinh téc do 1a dudng ddc xudng.

13.8.2. Bdc tinh momen M = f(P,)

Ta ¢6 M = f(s) thay déi rat nhiéu. n n Jid
Nhung trong pham vi 0 <s <s,, thi 1 ] A
dudng M = f(s) gin giéng dudng cosp-S_ L7
thing, nén M, = f(P,) dudng thdng qua 61 >
gdc toa do. 4 /// i /\ M

e el M s
13.8.3.Ddc tinh hiéu suat n = 2 [’ P ——
f(P,). 0 —
5 1

Ta c¢é hiéu suit cla may dién H.13.14 Pic tinh lam viéc ctia MK
khong dong bo :

— P2 o
n= P3P 100%

>p téng ton hao, nhung & day chi ¢é
t6n hao dong thay doi theo phu ti con céc ton hao khac 1a khong déi.
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13.8.4. Bdic tinh hé sé cong sudt cosg = f(P,).

Vi MK luén luén nhan cong sudt phan khang ti ludi. Lic khong tai cose rat
thap thuong < 0,2. Khi ¢d tai dong dién I, ting 1én nén cose cling ting.

13.9. MAY PIEN KHONG PONG BO LAM VIEC TRONG PIEU KIEN
KHONG PINH MUC.

13.9.1. bién ap khéng dinh muc.

Gia thiét U, < Uy, : thudng gip nhat, nhu tai cudi ngudn, lic ndy M giam vi M
= U% Vata c6 M = COLcosy, , néu M, khong doi thi I, s& ting 1én tf 1& vdi su
giam @, 1am mdy ndng 1én, vi U ~ E = ® nén U gidm thi ® giam.

Hé s6 cong suat cose c6 xu hudng ting vi I, gidm khi U gidm.

V& mit ton hao, dién ap gidm ¢4 anh hudng nhu sau :

e t0n hao py, gidm = U?

e ton hao pe,, ting = I,

e t0n hao p¢,; phu thudc vao I, va I, vi I, gidm con I, ting.

Néu tai < 40%, ton hao ¢ gidm nén hiéu suit 1| ting.

Nhung tai > 50%, ton hao ting nén hiéu suét 1 giam.

100 " A 100 Co50 N 100 " I //
80 |/ 80 bl 80 |
/ Y ........ / /{ ........ K 4
60 60 £
)/ Ol /
40 40 40 | Y
20 20 / 20
O PZ/Pdm l O PQ/Pdm ’ 0 PZ/Pdm
246 81 2 4.6 81 2 46 81

Hinh 13.15 Dac tinh ctia DK khi doi ndi tit A sang Y

13.9.2. Tan s6 khéng ding muc.
Thudng thi tAn sé f khong d6i hay thay doi +5%f,,, xem nhu khong déi.
Gia thiét : f<f;, maU~E=fd choringU=C'—> ®=1/f.
Vay khi tan s6 f gidm thi:
+ @ ting thi I, ting lam pg, tdng va cose, giam.
+ tdc do n cling giam.
+ Néu M. = C' thi I, gidm va s gidm vi sP,, = pc,, = m,I%r,.
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13.9.3. Bién dp ddt vao khong déi xing

Phan tich dién ap khong d6i xiing thanh cac thanh phan thuan, thi tu ngudc,
thd tu khong va trung tinh khong ndi dit nhu thudng gip trong cac dong co khong
dong bo.

Hé thdng dién ap thi tu ngude sinh ra tii tridng quay nghich cé hé sé trugt cla
roto d6i véitli trudng quay ndy la (2-s) > 1 va momen do né sinh ra 1am gidm
momen c6 ich, ddng thsi gy nén tén hao phu.
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Chwong 4

DiEU KHIEN TOC PO
DONG CO KHONG PONG BO



Pong co khdng ddng bd

Pong co khong dong bo 3 pha gom 2 loai:

Rotor 16ng soc
Rotor day quan

Pong co khéng ddng bd 3 pha rotor 16ng séc
90KW, 1484v/ph, 630kg
(Ngudn: ABB motors)



Pong co khdng ddng bd

Rotor 16ng séc



Pong co khdng ddng bd

Pong co khéng dong bé rotor 16ng séc
2500kW, 3kV, 24000 v/ph
(Nguén: ABB motors)



Pong co khdng ddng bd

]

»
-
-

.-

-t
"o

' M rrery

'/\*:;
Rl =N 12003//"‘1"/ ‘IOQﬂI’am"v
3 = 2t t:‘{\’-ft/ .t} Sk i

Rotor day quan (dong co 2900kW 6kV)




Pong co khdng ddng bd

Theo dic tinh co, tiéu chuan NEMA ctiia M chia dong co khong

dong bo thanh 4 16p A, B, C, D:

I Ldop B: loai thong dung (general purpose)
L6p A: ¢c6 momen t61 han cao va do trugt dinh mirc thép, dung
trong cac tmg dung c6 yéu cau momen tdi han cao nhu may ép
phun (injection molding machine)

. Lép C: dung trong cac tng dung yéu cau momen khoi dong
cao, nhu bing tai, thang cudn. ..

. Lop D: ¢6 do truot dinh muc cao, dung trong co cau nang ha
hoac cac tai co chu ky nhu may dot dap (punch press
machines)



Pong co khdng ddng bd

Full-load torque

Percent Full-Load Torque

0 20 40 80 80 100
Percent Full-Load Speed

Pac tinh co tiéu biéu ciia DC KBB 16p A, B, C, D (tiéu chudn NEMA — My) 7



Mach twong dwong cua BC KDB

M >V Ap dung dinh 1y Thevenin:
\ S

R;

Vt
\Y; E X
Stator Rotor _
’ | I
i <
i . 1
8

Stator 3 Rotor



Gian do vector

A
L /VW\_/W
A
v Xrm
Momen dOng co:
M _

H

M—




Cac cong thire tinh todn co ban vé BDC KPB

. Toc d6 déng bo:

PP
B Do truot (slip):

S

. Toc d6 truot:

. Tbc d6 dong co (toc dd quay cia rotor):

10



Cac cong thire tinh todn co ban vé BDC KPB

. Quan h¢ gitra dong stator va dong rotor:

|1_

X

. Cong suat truyén qua khe ho khong khi (cong suat dién tir):

. T6n hao dong rotor:

.

. Cong suat co (cong suat dua ra truc dong co):
P

c

. Momen sinh ra trén truc dong co (momen di¢n tu):

e

11



Cac cong thire tinh todn co ban vé BDC KPB

. Momen cuc dai cua dong co:

M Ve
t

. D0 truot ta1 6 momen dong co dat cuc dai:

12



Khéi dbng va ham BC KPB

« Khéi dong:
— Bong co KDB rotor day quan: thém dién tré vao
mach rotor
— Péng co KDB rotor 16ng séc: gidam ap stator
- Dbi néi Y
- DUng bién ap tw ngau

« Cac ché dd ham:
— Ham tai sinh
— Ham nguworc
— Ham dong nang

13



Ham dong nang BC KBB — Mach twong duong

. . -
— e 20808
A

—
v ‘I

Stator Rotor

Mach twong dwong clia dong co & tan s6 [l}; suy ra tir mach tuong
dwong & tan so

14



Ham dong nang BC KBB — Mach twong duong

X, X,

Mach twong duong cda dong co & tan s6 [}, suy ra
tlr mach twong duwong & tan so . 15



Ham dong nang DC KBB — Mach twong duwong

R]_ XZ

-(D "
dt e X

la: dong xoay chiéu (tan so -) tao ra suc tir dong twong duong voi dong mot chiéu

lg chay trong cudn ddy stator & ché do6 ham dong nang.

Dau — trong thanh phan —chi ra dOong co lic nay nhan nang lugng tu tai
(ché do ham). Khi d3 lwu ¥ 1a momen lac nay c6 chiéu ngugce lai so vdi ché do dong
co, s€ khong can ke téi dau — nay trong mach tuong duong.

16



Ham dong nang BC KBB — Mach twong duong

Trinh ty tinh toan dac tinh co cua dong co & ché d6 ham dong nang khi biét dic tinh tr
hoa E(Ir) cta dong co:

Léy mot gia tri Iy,
Suy ra gia tr1 E tuong irng theo dac tinh tu hoa,

. Tinh X Xm—

m

2
B Tinh 12
1

m

. Tinh d0 truot s: s 22
e/,

. Tinh téc d6 dong co twong tmg: _

. Tinh momen dong co: M -

17



Piéu khién toc do déng co KDB

Cac phuong phap diéu khién toc do dong co KPB:

. Di1éu khién dién ap stator
. Di1éu khién tan s6

1
2
3.
4

Piéu khién dién tro stator

. Diéu khién cong suat truot

18



Piéu khién dién ap stator

Thuong sir dung véi tai bom hay quat gid
Pham vi diéu chinh téc d6 khong cao

Momen ta1 quat g10:

v,

19



Piéu khién dién ap stator

N

~

o5
/!

\5 Vdm \75 Vdm

N/

/ /
/
LS/

)/

S/

M(Nm)
_ Déc tinh dong co khdng dong bo
khi diéu khién bang cach thay dbi dién ap stator

20



Piéu khién dién ap stator

Bo qua ma sat trén truc dong co, tén hao do quat g10

C6 thé chtirmg minh dugc dong rotor tinh boi cong thirc:

21



Piéu khién dién ap stator

Néu bo qua dong tir hoa, xem L, -, c6 thé ching minh duoc:

Ly
Idm

Ti s6 nay dat cuc dai tai s = 1/3, khi do:

| 2
-

22



1.4

1.2

0.8

0.6

0.4

0.2

Piéu khién dién ap stator

T =Gw=0.1
/ / ~. \\
/ Sgm= 0.2 \\\
)/ N\
/ A\
| A

Quan hé /14, v&i dod truot s

23



PC KDPB & Bién tan nguén ap

»  Goi a—.

dm
= Vi a<l (f<fym): dong co dugc diéu khién véi tir théng = const = dinh mrc,

= Voia>1 (f>fam): dong co duge didu khién vai V = const = Ve,

24



PC KDPB & Bién tan nguén ap

Hoat dong véi a<l
= T thong khong doi -)ng tor hoa = dinh mtec,

= (6 thé chimg minh dugc:

dong tir héa = dinh mirc q—
dm

A 9 r A © A ? N A r A ’ E r A
= Néu bo qua sut ap trén dién tré va dién khang stator, nguyén 1y T-CO thé thay

bing VT-

25



PC KDPB & Bién tan nguén ap

Hoat dong vai a<l

Hai phuong phap diéu khién tan s6 va dién ap dong co KDB:

o Phuong phap tur thong khong doi: %_

o Phuong phap VT-

26



PC KDPB & Bién tan nguén ap

Phuong phap tir théng khong doi: %-

= Dong qua dong co:

= Momen dong co:

EinRo

L =
—

(sa)”

= Vi cing mot gia tri cua sa, momen M, dong rotor 1,va dong stator 1, 1a khong doi.

27



PC KDPB & Bién tan nguén ap

Phuong phap tir théng khong doi: %-

Luu y:
sa- B B i G oo

Vay, suy ra: véi ciing mot gia tri clia tdc dé trwot, momen M, dong rotor |,va dong
stator 1, 1a khong doi.

Néuxem R, /s X, , momen dong co cé thé tinh nhu sau:
Ii2
M

28



PC KDPB & Bién tan nguén ap

Phwong phap tir thong khong doi: %-

Do truot tai d6 dOong co dat Mpay la:

s, I
m a2

Momen cuc dai cua dong co:

29



PC KPB & Bién tan nguén ap
E/f = const (tw thdng khong doi)

350

QD
=
==
o
3

)
LT

0
-500 0 500
M(Nm)

B-os)

Ho déc tinh co khi diéu chinh theo quy luét E/f = const
(a = f/fam < 1: diéu chinh dwéi tan sé dinh murc)

30



Baos)

PC KPB & Bién tan nguén ap
E/f = const (tw thdng khong doi)

200
a = fffam
180
160
\
\
140 \\\
120 ~ .
— ) a=
80— /
— / ) 75
. K
40 7 /
2 / ) 5
20
S —— )(
0 I ——— :
0 100 200 300 400 500
M(Nm)

Ho d&c tinh co' khi diéu chinh theo quy luat E/f = const
(a = f/fam < 1: diéu chinh dwi tAn sé dinh murc)
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PC KDPB & Bién tan nguén ap

Vv
Phuong phip — [N
R4 axXq I’ ax’z
2
— Y Y e VY Y
A I A
R,
Vv Xm E S

32



PC KDPB & Bién tan nguén ap
Phuwong phap V?-
* Momen dong co:

VK &
dm
as

= Momen cuc dai cua dong co:
- Wy
1

2
Vdm

I

33



PC KPB & Bién tan ngudn ap — V/f = const

350
300 / //’ i
250 /

a = flfam

/
’g 200 <,/ S
. 150 <§ P /‘L\‘\>
a=1
100 << / X 75
——
—

50 25 % 5
. j/
-600 -500 -400 -300 -200 -100 0 100 200 300

M(Nm)
Ho dac tinh co’ khi diéu chinh theo quy luat V/f = const
Théng sb6 dong co:

4 cuwc, Sgm = 0.05, fgm = 50Hz 34
R;=0.4 Ohm ,X;=0.8 Ohm, R’»=0.25 Ohm, X’» = 0.8 Ohm, X, = 20 Ohm



PC KPB & Bién tan ngudn ap — V/f = const

200

a = flfam
180

160

140

=
N
o

)
|_\
S

80 /
) —<
) - // //.5
T [

0 50 100 150 200 250
M(Nm)

Ho d&c tinh co khi diéu chinh theo quy luat V/f = const
Théng sb dong co:
4 cwc, Sgm = 0.05, fgm = 50Hz
R;=0.4 Ohm ,X;=0.8 Ohm, R’,=0.25 Ohm, X', = 0.8 Ohm, X, = 20 Ohm

35



PC KPB & Bién tan ngudn ap — V/f = const

200
= f/fgm
180
160
 —— a= 1
140 ~
N 7<
%100 d > 75
P // ~
60 //\/ / D
40 / //
20 1 / /\/7<25
a // v /
0 50 100 150 200 250
M(Nm)

Ho dac tinh co khi diéu chinh theo quy luat V/f = const
& vé&i dién ap tdng cwdng (boost voltage) & tan sé thap
V = kf+V,

(k chon sao cho V = Vg, tai f = f4m)

36



PC KDPB & Bién tan nguén ap

Hoat dong vé6i a>1

= Momen dong co:

V2 &
dm
as

= Momen cuc dai cua dong co:

M Vdfn
1

37



PC KPB & Bién tan nguén ap
Piéu chinh trén tan sbé dinh mic

350 %
2.0
300 ( BN
s
15
200 //é\\ )
v 1.25

150

/.
100 / / //u
) |/
200 -300 2200 -100 0 100 200 300

) M(Nm)
Ho dac tinh co khi Qiéu chinh theo‘quylluét V/f = const
(a = f/fgm > 1: dieu chinh trén tan so dinh muc)

a = flffam

Bad/s)

I \JJ

)
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PC KPB & Bién tan nguén ap
Piéu chinh trén tan sbé dinh mic

35Q ! ! ! !

- a = fffam

200 250

Ho dac tinh co khi diéu chinh theo quy luat V/f = const M(Nm)

(a = flfgm > 1: diéu chinh trén tan sé dinh murc)



- BC KDB & Bién tan nguon ap
So’ dd khoi mach diéu khién (kiéu vong hé)

Khau

B o

tré f
@
() .




PC KDPB & Bién tan nguon ap
So dd khoi mach diéu khién (kiéu vong kin)

Khau hiéu chinh
vong dién ap

V*
+_
A

R

—

Vh

j

Chinh lwu
: : PWM

%

Khau hiéu chinh
vong toéc do

Hoi tiép ap
¢

Nghich
i : lwu

Hoi tiép toc do

Q

[ 41
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PC KBPB & Bién tan ngudn dong

Pac tinh co & tan s dinh mlc

Do su phi tuyén giita E va I, dic tinh ctia dong co o tan s6 dinh muc tinh theo cac budc:

Chon gia tri I, (Im < 1y),
Tinh E va X, tir dac tinh tir hoa

2

B tinhres o,
1

m

B Tinh s tr cong thirc: s 2
H(E Iz‘ i)2 _
. Momen dong co: M i

42



PC KBPB & Bién tan ngudn dong

Pac tinh co & tan s dinh mlc

Pé dong co hoat dong vai tir thong khong doi:

43



PC KBPB & Bién tan ngudn dong

Pac tinh co & tan s dinh mlc

60

50

40

l; (A)

30 \ /

10 ~—

0
-15 -10 -5 0 5 10 15

Quan hé giira dong stator I1 - tic do truotwg '8 (rad/s)

dé tr théng dong co la dinh mic
Théng s déng co:
4 cwc, Sgm = 0.05, fgm = 50Hz
R;=0.4 Ohm ,X;=0.8 Ohm, R’»=0.25 Ohm, X', = 0.8 Ohm, X, = 20 Ohm
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PC KBPB & Bién tan ngudn dong

Pac tinh co & tan s dinh mlc

Momen dong co khi do:

12X% R, /s
"’ ‘

45



PC KBPB & Bién tan ngudn dong

Déc tinh co & tan s6 f < 4,

Tai tan s6 f = a fu,:

Tai tan s6 f = fun, (nghia la a = 1):

S, : dO truot tai tan s6 dinh muc

46



PC KBPB & Bién tan ngudn dong

Déc tinh co & tan s6 f < 4,

V61 dong stator khong d61, nghia 1a [1 = I , d€ dong tu hoa I, khong d61 vol1 moi gia tri
cua a, ta can co:

Pang thirc nay dan dén:
Sa=$5,

Hay:
=

> Tbc d6 truot tai tan sd afy, = Tdc do truot tai tan so fyy, = .

Nghia la quan hé Il(-dé dong co lam viéc voi tir thong khong doi tai tan s6 dinh mirc
cling diang véi moi tan s6 khac.
47



PC KBPB & Bién tan ngudn dong

11 (A)

60

50

40

30 \ /

. N/

10 ~—
0
-15 -10 -5 0 5 10 15

Quan hé gira dong stator 11 - tbc d6 truot wy 'S (rad/s)

dé tr théng déng co' la dinh mirc
Thoéng sé dong co':
4 cwce, Sgm = 0.05, fgm = 50Hz
R:=0.4 Ohm ,X;=0.8 Ohm, R’,=0.25 Ohm, X', = 0.8 Ohm, X, = 20 Ohm
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PC KBPB & Bién tan ngudn dong

Momen dong co khi hoat dong véi tan s6 khac dinh muc:

1’X2 R, /sa
T

Voi: a=flfsy

49



PC KBPB & Bién tan ngudn dong

350
a = fffam
300
250 /
200
@ / /
% | //
@ I -
. 150 T 7] - — a=1
/f ]
)
S S
100
/1]
[ i
50
N/
1 7
900 -300 -200 -100 0 100 200 300 400
M(Nm)

Ho dac tinh co khi diéu chinh tan sb bién tAn ngudn dong
(a = f/fgm < 1: dieu chinh dwéi tan s6 dinh mdrc)
I = l1gm

50



PC KBPB & Bién tan ngudn dong

160 —

N l1 = 1.25 lgm
Idm

/ >/ 0.5lgm T
120 / / / 0.25l4m >

60
/ /
40
/
/
20 y s
I ///
//
0
0 50 100 150 200 250 300 350 400 450 500

: M(Nm)
E)ég tl’n‘h d@ng‘ co khdéng dong ‘bcf) ]
hoat déng v&i bién tan ngudn dong (vé tai tan so dinh murc)



-

PC KBPB & Bién tan ngudn dong

Khéau hiéu chinh %

L vong dong dién
Int
Héi tiép dong o

Khéi tao ham y
diéu khién tr théng

A 4

4@
\ 4

. Nghich
> lwu ZJT
+

Khau hiéu chinh
vong téc do

Hoi tiép toc do

)
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DIEU KHIEN CONG SUAT TRUQT
PDONG CO ROTOR DAY QUAN

. Diéu khién xung dién tr& rotor
« Hé ndi tang tinh

53



PIEU KHIEN XUNG DIEN TRO ROTOR

Cac gia thiét khi giai tich hé théng:
1. B0 qua hién tuong tring dan xay ra trong cau chinh luu diode,
2. Dong lq xem 14 lién tuc va phang
3. Momen dong co sinh ra do su tuong tac gitra hai bac 1 cia dong rotor va tur thong
trong khe hod khong khi gitra stator va rotor,
4. Ton hao trén cau diode va khoa ban dan khong dang ké
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PIEU KHIEN XUNG DIEN TRO ROTOR

Niang luong hap thu bai R trong mot chu ky T:

w,

Cong suat trung binh hap thu boi R:
. I - I

G14 tr1 d'fmg tr1 cua dién tro R:

R
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PIEU KHIEN XUNG DIEN TRO ROTOR

C

R*
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PIEU KHIEN XUNG DIEN TRO ROTOR

Ap pha
¥ rotor

/ /N
e
—

\/

S7



PIEU KHIEN XUNG DIEN TRO ROTOR

Gia tri hiéu dung ctia dong pha rotor:

... .

Gia tr1 hi€u dung cua hai bac 1 dong pha rotor:

-

Suy ra:

Cong suat tiéu thu trén 1 pha rotor:
- I

Pién tr¢ dang tri trén moi pha rotor:
R

58



PIEU KHIEN XUNG DPIEN TRO ROTOR

Mach tuong duong cua dong co khi hoat dong voi hé xung dién trd suy ra trén nguyén tic
bao toan cong suat, bao gom:

1. Cong suat co do hai bac 1 ctia dong rotor gay ra,

2. Ton hao trén dién tré do hai bac 1 va song hai giy ra.

Cong suat dién tir truyén qua khe ho khong khi = Cong suat tiéu thy boi mach rotor

a. ...
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PIEU KHIEN XUNG DPIEN TRO ROTOR

Cong suat truot trong tng vai dong hai co ban (bac 1) ctia dong rotor:

sP,.. I

Trong do:
Pat1: Cong suat dién tur rng v4i hai co ban cua dong rotor,

Cong suat co sinh ra bo1 hai co ban cua dong rotor:

> I

S

Tir d6, ta c6 cong suat dién tir truyén qua khe hé khong khi la:

60



PIEU KHIEN XUNG DPIEN TRO ROTOR

Mach twong dwong 1 pha cua BC KBB

khi st dung mach diéu khién xung dién tré rotor
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PIEU KHIEN XUNG DPIEN TRO ROTOR

Mach twong duwong 1 pha cua BC KBB

khi s&r dung mach diéu khién xung dién tr& rotor

R, I
Quy doi vé stator:

R
R, NN

Luu y: ar: ti $H vong stator/ rotor,
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arti

HE NOI TANG TINH

Coéng suat tra vé lwoi

—

C

1>

QPP

>

Céng suat truot

—

A A A

> +
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HE NOI TANG TINH

Cac gia thiét khi giai tich hé thong
1. BO qua hién tuong trung dan xay ra trong cau chinh luu diode,
2. Dong lg xem 1a lién tuc va phang
3. Momen dong co sinh ra do su twong tac gitra hai bac 1 cua dong rotor va tir thong
trong khe ho khong khi gifra stator va rotor,
4. Ton hao trén cau diode va khoa ban dan khong dang ke,
5. Bién ap duoc gia thiét 1a ly tuong (bo qua dién khang tan, ton hao)
6. B qua hién tuwong trung dan trén cau nghich luu
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HE NOI TANG TINH - Nguyén ly hoat dong

Dién ap ngd ra bo chinh luu: Pién ap phia DC cua cau nghich luu:

v, I q

V: dién ap pha cung cap cho stator
ar1: ti sO vong day stator/rotor

Néu b6 qua Ry, ta co:
Vd
Suy ra dd trugt s (nghia la tdc do dong co) co thé diéu chinh theo goc kich .

s I

a‘T2

Cong suat dién tir do dong co sinh ra:

c.
dt S

Momen dién tor dong co sinh ra:

« .
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HE NOI TANG TINH — Mach twong dwong

Cong suat di¢n tu truyén sang phia rotor:
A

Pc: cong suat co,

Pcur : ton hao dong trén rotor,

Pr : cOng suat tra vé luoi,

Luu ¥ 13 cong suat co (va twong tmg 1d momen co) do thanh phan hai co ban ctia dong
rotor sinh ra, con ton hao dong rotor do dong rotor hiéu dung sinh ra.
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HE NOI TANG TINH — Mach twong dwong

Cong suit dién tur P4 cO thé tinh nhu sau:

P

Suy ra, cong suat dién tir trén 1 pha rotor 1a:

El,cos
T2

El, ﬁ

Trong do:

Quy d01 sang phia stator:

1;cos
S S

R;
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HE NOI TANG TINH — Mach twong dwong

X5 R’y Rf /S

o | <
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HE NOI TANG TINH — Mach twong dwong
Dé vé& dic tinh co cua dong co vai goc kich .ho trudc:

- Léy gia tri cua do truot s,
- Tinh ra gia tri dong rotor I’;:

'Zéz-

R

Trong do:

< I
S

. -

x I

- Cong suat co sinh ra:

- il

Cc
- Momen dong co sinh ra:

.
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HE NOI TANG TINH — Mach twong dwong

160
\
\
140 = K
—_— \
120 —
100° /
0 100\\\
3
i —
— /
60\ \7/ \\
120°
40 \\\ \
130°
20 — \‘7&\ \/
T T—~——__ 150° 140° 7\ }\

0 50 100 150 200 250
M(Nm)

Ho dac tinh co khi ctia hé néi tAng tinh Scherbius
Théng sb déng co':
4 cuwc, Sqm = 0.05, fgm = 50Hz
R;=0.4 Ohm ,X;=0.8 Ohm, R’,=0.25 Ohm, X’, = 0.8 Ohm, X, = 20 Ohm
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Bai giang may dién - May dién
khong dong bo ba pha




CHUYEN BE TOT NGHIEP BO MON MAY DPIEN

PHAN A : MAY DIEN KHONG DPONG BO BA PHA

TOM TAT SO LUOC VE LY THUYET:

I. QUAN HE BIEN TU:

1) Phuong trinh dién ap khi Rotor dimg yén:(n=o0,s=1):
» Suc dién dong pha day quan Stator:

E, = 4,44XN, xf, XK ;,, X¢

> Suc dién dong pha day quan rotor:

E, = 4,44xN2xf2deq2x¢maX
Voif,=sf=f

> Hé s6 quy d6i dong dién :

mlledeq‘1 I,

' MmyXN,XK o, 1

> Hé s6 quy d6i dong dién :

K. = NlXqul _E

E =

N2XquA2 E,

> Dong dién Rotor quy d6i vé Stator:

> Suc dién dong Rotor quy doi vé Stator:
E, =K_.XE, =E,

> Dién trd roto quy ddi vé stator:

R) =K XK;xR,

> Dién khang roto quy doi vé stator:

SVTH: Vuong Van Hung T { Truong :CD- KT-KT-CN II
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X, =K XK;xX,
» Dong dién Rotor luc ding yén :

E,

JR; + X5

I, =

2) Phuong trinh dién 4p khi rotor quay ( n=0...,0<s<1):
> Stc dién dong pha diy quéan Stator:

E, = 4,44xN1xf1deqlx¢maX

> Stc dién dong pha day quén rotor:

E,s =4,44xXN,xs.f, XK 4., X¢

max E2
Voi fz‘s = S.f2
» Dong dién Rotor lic quay :

E,; SxE,
JRZ+ X2, JRZ (SxX,)

I, =

>
3) ’
II. CONG SUAT TRONG PONG CO PIEN KPB BA PHA:

1) Cau trac vé cong suit trong dco dién KPB 3 pha:

APCU 1 AP APCU 2 APCO MS.F
S/ S/ _ // _ //
Pl 1?DT PCO P2
SVTH: Vuong Van Hung Truong :CD- KT-KT-CN II
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2) Céc cong thuc co ban :
» Cong suét dién tiéu thu cta dong co :
P, =3xU, ;xI, ;xCos¢ = ﬁxuld XI,, XCos¢e
> Cong sudt phan khang ctia dong co:
Q =3xU, (xI, ( xSing = \/§xuld XI,4 XSing
> Ton hao dong day quén Stator:
AP, , =3XR/XI;
> Ton hao dong day quén Rotor:
AP, , =3XR,XI2 = 3xR) X1}
> Tbon hao sit tir :
AP, =3xR xIg
> Cong suét dién tir :
P, =P, —AP,,, — AP, =P, + AP, + AP yisr

5 AP, , e VLA A
Hoac: P, = % voi S :1a hé so trugt.

> (Cong suat phan co cia dco:

Peo = Py = APy, = (1-5)Py

> (Cong suit co co ich ( cong suat dinh mirc ) cua deo:
P, =P, =P, —AP =P, — AP, , — AP s

Hoac P, =QxM,

Véi: Q= 2gz_0n 1a tbc dd goc quay cua Rotor

SVTH: Vuong Van Hung T 3 Truong :CD- KT-KT-CN II
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M, 1a moment quay , moment dinh murc cta dco.

> Hiéu suit cua dong co:
PZ

Pl

> Heé s6 tai :

]7:

=>7n=
P, + P, + K XP,

tai

Vi Py = AP, + AP,y . 14 ton hao khong tai.

P, =AP,, + AP,

BAI TAP

Bai 1:

Mot dong co khong dong bo 3 pha quay vai toc do: n = 860
vong/phut.duoc n6i vao ngudn dién co £ = 60 Hz, 2p = 8. Tinh h¢ s6 truot , tan sd
dong dién cua Roto, tbe do trugt cua dong co.

HD:
> Tdc d6 quay cua tir truong ( toe do dong bo ):

n, = 80T _ 69%60 _ 40 vong / phuty
p 4

> Heé sb truot
. n,—n_900-860
on, 900

> Tan s6 dong dién ctia Roto liic quay:

= 0,044

f, = Sxf =0,044x60 = 2,64H,

SVTH: Vuong Van Hung T 4 Truong :CD- KT-KT-CN II
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» Toc do truot cta BC:

n, =n, —n=900-960 = 40(vong / phut)

Mot dco KDPB 3 pha Roto day quén dugc ndi vao ngudn c6:Uy = 220V,
f=50Hz , 2p =4, Stator dau tam giac. Khi Roto quay n= 1425vong/phut, Tinh h¢
s0 truot, f; , E; luc quay va lac dimg yén. Bieét N, =40%N, , K, =K, ,cho
rang E, ~U,, =220V .

HD:
» Toc do tu truong:

n, = 60t = 60)2(50 =1500(vong / phut)

p

> Hé sd truot:

o n—-n_ 1500 -1425 0,05
n, 1500

> Tan s6 dong dién luc quay:
f, = Sxf =0,05%50 = 2,5H,
> Hé sb quy d6i strc dién dong:

g, < NKe Ny 100 _

- =— =25
N,XKg, N, 40

» Suc dién dong pha roto lic ding yén:

E U U
2 2 s

e

=88V

» Suc dién dong pha roto luc quay:

E,s = SXE, = 0,05x88 = 4,4V

SVTH: Vuong Van Hung T 5 Truong :CD- KT-KT-CN II
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Bai3:

Mot dco KPB 3 pha Roto ddy quin c6 N;= 96 vong. N,= 80 vong,
Ky =094, Ky, =0,957, f =50H,, ¢, =0,02wb, toc d6 dong bd n; = 1000
vong/phut.

a/ Tinh stic dién dong pha cam mg ciia diy quay roto va stator ( E, , E;)
lac quay véi toc d6 n = 950 vong/phut, va luc dimg yén.

b/ Tinh tan s6 dong dién roto trong 2 truong hop trén.

¢/ Tinh dong dién roto trong 2 trudng hop trén , Biét R, = 0,060,
X, =0,1Q.

HD:
a/
» Suc dién dong pha cam ng ctia day quan stator:

E, = 4,44XN, xfXK 4, x = 4,44x96x50x0,94x0,02 = 400V

> St dién dong pha cam tng cua ddy quan Roto lic dimg yén:

E, = 4,44xN2xfodq2x =4,44x80x50%0,957x0,02 = 340V

max

> Hé sd truot:

n,—n _ 1000—950
n, 1000
> Stc dién dong pha cam tng cua day quan Roto luc quay:

S =

=0,05

E,s = SXE, = 0,05x340 = 17(V)
b/

Vilucdingyén n=0=S =1
Nén: f, =Sxf = f =50H,

> Tan s dong dién lic quay:

f, = Sxf =0,05x50 = 2,5H,

SVTH: Vuong Van Hung T 6 Truong :CD- KT-KT-CN II
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c/
» Dong dién roto luc ding yén:

Lot 30 o950
JRZ+ X2 40,06 +0,12
» Dong dién roto lic quay:
E,e SXE, 17

I

=282A

TORIEXE JRI4(SKX,)? 40,067 +(0,05%0.1)]

Mot dco KDB 3 pha roto ddy quan c6 : 2p = 6, R, = 0,01Q, duoc ndi vao
ngudn dién c6 Uy =400 V, f =50H,. Stator dau tam giac, khi roto quay véin =
970 vong/phut , thi dong dién roto do dugc I, = 240A.

Tinh : a/ dién khang roto lic quay va luc ding yén : X5, Xos ?

b/ tinh dién trd va dién khang ctia roto quy doi veé stator : R,, X} ?

biét K, =K, ( bo qua téng tré ddy quan ).
HD:

> Tdc d6 tir truong:

n, = 60t = 60;(50 =1000(vong / phut)
p

> Heé sd truot:

. n-n_ 1000 -970 0,03
n, 1000

a/
» Dién khang roto luc ding yén:

E E 212
L =—2—=X,= —22—R2=\/—2—0,012=0,818Q
2 m 2 \/(12) 2 (240)

» Dién khang roto lic quay:

E,. = SXE, = 0,03x0,818 = 0,0245(V)

SVTH: Vuong Van Hung T - Truong :CD- KT-KT-CN II
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b/
> Hé sb quy d6i strc dién dong:

Ke ZEZU” :Uld :400:1,88
E, E, E, 212

> Dién tro roto quy doi vé stator:

R, = K, XK, XR, =0,1887x0,01 = 0,035Q
> Pién khang roto quy do6i vé stator:

X! =K XK, XX, =0,1882x0,818 = 2,89Q

Bai 5:
o Mot dco KDB 3 pha roto day quan c6 : p =2, hé s6 quy d6i K, =K, =2,
dién trd va dién khang cua roto lic ding yén: R, =0,2Q, X, =3,6Q2.dong co co
stator ddu sao,va dugc ndi vao ngu@)n Ug=380V, f =50H, .cho rﬁng Eif=Uyr,
AP, = AP, , AP, =145W , AP_ . =145W ,s=0,05.
Tinh: dong dién roto lic quay? ,cong suat co ich P,? , hiéu suat ctia dong co?
HD:

a/
» Stc dién dong pha cua roto luc dirng yén:

U U
Ta co: K, B —E, =—"= Ui _ 380 =110V
E, E, K, 3xE, +3x2
» Dong dién roto luc quay:
1= E S, _ 0.05x110 _ 204A
JRZ+XZ JRZ4+(SXX,)7 /0,22 +(0,05%3,6)°
> To6n hao dong day quén roto
AP, =3XR,XI? =3x0,2x20,4% = 250W
> Cong suat dién tur:
AP, 250
P, = —%2 = =2 — 5000
ot S 0.05 W)
SVTH: Vuong Van Hung Truong :CD- KT-KT-CN II
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I11.

» Cong suat co ich cuia dong co:

P, =P, —AP.,, —AP_.¢ =5000—-250-145=4650(W)
> Hiéu suit cua dong co:

P, P, ~ 4650 ~
P, +AP P, +AP.,, + APy, + AP, + APy 4650+250+145+145

77:

2

MOMENT DIEN TU:

Taco: Myu=M,+M, (1)
Moment khong tai :

_ AP + APy

M, o

)

Momet quay cua dco:

P
Mz :52 (3)

Tu(1),(2),(3)tasuyra:

_ APg +APyee +P, _ Pog
Q Q

Mdt

Mat khac moment dién tir :

P . 27.n .
M,=-2 vbi Q= zhy _ 2
Q

1

1a toc do goc cua tur trudong , p 1a s cuc
tur.
» Quan h¢ cong suat va moment di¢n tir :

_ APy, _ 3XRXIG  3XRIXIY

Taco: P, = = 1
o =gt = ()
SVTH: Vuong Van Hung Truong :CD- KT-KT-CN II
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> Dong dién Rotor quy d6i vé stator liic quay:

Ul.f

R\
\/(R1+ Szj +(X1+X£)2

Tu (1) va (2) ta co6:

3x R%xuﬁf

R,
MRI + 52] +(X, +X;)2:|
» Moment dién tir:

3xReg xuxp
My =

= >
27z.fXKR1 +F;2j +(X, + X;)z}

£ . £ . d
» Muon tim moment cuc dai ta 1ay dao ham —% =0
S

I, =

2)

Pdt =

f LA A . R
Ta c6 hé so trugt téi han: S, = ——2—
X, + X,
» Moment cuc dai :
3XPxU 3xPxU/,

MMAX =

27z.fx[Rl R+ (X, + x;)z} 2m iR+ (X, + X5)]

Vi p 1a s6 cuc tur.

SVTH: Vuong Van Hung T 10 Truong :CD- KT-KT-CN II
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BAI TAP Vi DU

Bai 6:
Mot dco KBPB 3 pha c6 2p =4, R, =0,53Q, f =50H,, P;=8500W,
Ligm= 15A, AP, =2.AP,,. Tinh moment dién tur : Mgy, ?

HD:
> To6n hao dong day quén stator:
AP, =3XR,XI} =3x0,53x15% =357,7W

> Tbn hao sat tur:
APy, 3577

=178,85W
2

Tacod: APy, =2.AP, = AP, =

> Cong suit dién tur:

P, =P,—AP.,, — AP, =8500—357,7—178,85 = 7963(W)
» Moment dién tur:

P, P.p_ 7963x2
“T 0, 27f 2x3,14x50
2zn, 2n.f

60

50,7(N.m)

Vo1 Q, = 1a téc goc quay cua tir truong

Bai 7:
Mot dco KPB 3 pha c6 stator ndi hinh sao, va dugc ndi vao dién ap ludi
Uyg=220V, f =50H,, p=2.khitai [, =20A, cosp, =085, =084, s= 0,053.
Tinh : téc dd cua dco ? cong suét dién tiéu thu P,? , téng ton that cong
Suat? cong suét ¢6 ich P, 2 moment cua dco ?

HD:
» Cong suat tiéu thy dién cua dco:

P, = /3XU,,XI,, XCOs¢, = +/3X220x20x0,85 = 6477,9(W)

> Tdc d6 tir truong:

SVTH: Vuong Van Hung T 1 Truong :CD- KT-KT-CN II
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n = 60t = 60x30 =1500(vong / phut)
p 2

» Toc d6 cua dong co:

n=n,x(1—s) = 1500x(1 — 0,053) = 1420(v/ p)

» (Cong suat c6 ich cua dco:

, P
Ta co: 5 = P—2 — P, = XP, = 0,84X6477,9 = 5441,4(W)

1
> Tong ton hao cong suat:
AP =P, —P, =6477,9-5441,4 =1036(W)

» Momet cua dong co:

P P P,x60
M, Dol P P60 SIAAX60 o
Q 2zn  2zn  2x3,14x1420

60

Véi Q= % 1a tbc do goc cua roto.

Bai 8:

Mot dco KBB 3 phaco:p=2, f =50H,, P;1=3,2 KW,
AP, + AP, =300W , AP, =200W ,R, =15Q , I, =5A.

Tinh : tbc d6 ctia dco ? moment dién tir ?

HD:
» Ton hao dong day quan Rotor:

AP, = 3XRIXI)” = 3X1,5x5° =122,5W
> Ton hao dong day quén stator:
APy, =300 - AP_, =300-122,5 =187,5W

> Cong suat dién tur:

SVTH: Vuong Van Hung T 12 Truong :CD- KT-KT-CN II
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P, =P,—AP,, — AP, =3200—-187,5—200 = 2812,5W)

> Heé sb truot

Taco: P :%:m:APCU2 _ 1225 —0.04
“ s P, 28125

> Tdc d6 tir truong:

n = % = 60)2(50 =1500(vong / phut)

» Toc d6 cua dong co:

n=nXx(1-s)=1500x(1-0,04) =1440(v/ p)
» Moment dién tur:

Py _ Py.p_ 2812,5%2 _
Q27 2x314x50

7.9(N.m)

dt =

Bai 9:
Mot dco KPB 3 pha ¢6 Py, = 7,5 KW, trén nhan dco ghi: 220/380 (V) ,
f =50H,,p=2, cosp, =0,88, 7 =0,88, AP, =214W, AP, . =120W , R, =0,7Q.

comsf
Tinh : Dong dién dinh muc? Cong suit tiéu thu P, 7 Cong suit phan
khang ? Téc d6 quay ctia may ? Mg, ? Biét dco duoc ndi vao ngudn c6 Ug= 380V.

HD:
» (Cong suat ti€u thy cia dong co:

P, _ 7500 _ 8522,7(W)

-2
n 088

1

» Dong dién dinh mirc cia dong co:

P, 85227

= =14,7A
J3xU xCosp  /3x380x0,88

dm =

> Cong suat phan khang cia dco:

SVTH: Vuong Van Hung T 13 Truong :CD- KT-KT-CN II
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Q, =/3XU ,XI,,XSing = +/3xU ,XI, xy/1 — Cosp’
= Q, =/3x380x14,7x+/1—0,88> = 4595(KVAR)

> To6n hao dong day quén stator:
AP, =3XR XI; =3x0,7x14,7° = 453,8W
> Cong suit dién tir:

P, =P,—AP.,, — AP, =8522,7—453,7—214 =7855(W)

> Ton hao dong day quin roto

AP, =P, —P, = 7855—7500 = 235W
> Hé sb truot

AP, AP,
Taco: P, :&:s:&zﬁzo,%
s P, 7855

> Tdc d6 tir truong:

n, = 60t = 60)2(50 =1500(vong / phut)

p
» Toc do cua dong co:

n=nX(1-s)=1500x(1-0,03) =1455(v/ p)
» Moment dién tur:

M _ P _Pyp _ 7855x2 _ s0(N.m)
“Q, 27f  2x3,14x50
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IV. MO MAY PONG CO DIEN KPB BA PHA:
1) M& may tryc tiép :
Khimé maytacon=o0,s=1
> Dong dién pha md may cta Stator khi mé may truc tiép:

Ul.f
JR R +(X, +X1)°

Lt morr =

> Moment mé may khi mé may truc tiép:

3R, XU/ xP
22 (R, + R + (X, + X4 )|

M yorr =
2) Mo may khi c6 bién tré mé may ( chi st dung cho dco Rotor day
quan) :
» Tim dién tr6 mé may :
Mudn moment m& may cuc dai hé sb truot toi han bé‘mg khong.

/ ’
R; +Ryo

s == R = (X 4 X0)-R

Taco: S, =

> Dong dién pha mo may cua Stator khi md méy co bién tro :

Ul.f
JR +R; + R ) +(X, + X, )

Il.f.MO.BT =

» Moment mé may khi mé may cé bien tro :

3X(R) + Ry XU Z XP
2. fx‘(Rl +Ry+ Ry ) + (X, + X))

M MO.BT =

Vi p 1a so cuc tur.
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3) Céac phuong phap mo may dong co Rotor 16ng soc:
> Mo may khi dung dién khang nbi tiép vao mach Stator:

Néu dién ap dat vao stator giam K 1an , thi dong dién mé may s€ giam K
1an , va Moment mé may giam K> 1an .

> Mo may dung may bién ap tu ngau :

Néu dién ap dit vao stator giam K 1an , thi dong dién mo may s& giam K*
1an , vd Moment mé may giam K> lan .

> Mo may dung phuong phap doi ndi sao — tam giac ( chi ap dung ddi véi
dco luc binh thuong chay tam giac :

Khi mé méy chay hinh sao chuyén sang hoat dong & ché d6 tam giéc thi :
Dong mé may s€ giam di 3 1an , va Moment mé may ciing giam 3 lan .

BAI TAP Vi DU

Bai 10:

Mot dco KDB 3 pha c6 2p = 6, stator dau hinh sao,va duoc mic vao ludi
dién c6 Ug=220V , R, =0,126Q , R, =0,094Q, (X, + X})=0,46Q, s =0,03 ,
AP, =874W , AP, . =280W , I4= 44,4A.

Tinh : Cong suét ¢ ich P, ? Cong suat tiéu thu cua dong co ? Hiéu suit ?
va Moment quay cua Pco ? M, ? .

HD:
» Ton hao dong day quan stator:

APy, =3XR XI] =3x0,126x44,4% = TA5(W)

> Dong dién Rotor quy di vé stator:

U
I, = L = 220 =38,6A

R\ B 2
\/(Rl-i- szj +(X, + XY ﬁx\/(0,126+060§34] +0,46°

b
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Véi U, =20

NG

> Ton hao dong day quan Rotor:
AP, =3xR)XI}? =3%0,094x38,6° = 420W
> Cong suit dién tur:

AP, 420
=2oeu2 - 22 14000
s 003 W)

> (Cong suit tiéu thu cua dco:

P, =P +AP,,, + AP, =14000+ 745 + 874 =15619(W)

» Cong suat co ich cua dong co:

Pz = Pdt - APcuz — AP,

comsf

=14000—-420-280 =13300(W)
> Hiéu suét cua dong co:

P, 13300 085
15619

=2 =
Pl

b

» Toc d6 cua dong co:

n=n,.(1-s) :%x(l—s) _ 60x50

x(1—0,03) = 970(v/ p)

» Momet quay cua dco:

P, _P,x60 _ 13300x60

M=-2~— -
Q 2zz.n  3x3,14x970

= 131(N.m)
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Bai 11:
Mot dco KPB 3 pha léng soc cO : Py, = 14KW |, ng,, = 1450 vong/phtt ,

. I
cosp, =088, 7=0,88 . trén nhan dco ghi :%=380220(\/), IM—°=6 ,

dm

M M Koo g A x

M—Mo =15, —* =2 . Pco dugc ndi vvsi nguoén c6 Ug =380V, f =50H,,
dm dm

2p =4.

Tinh : a/ Cong suit tiéu thu ? cong sudt phan khang ctia dco tiéu thu & ché
do dinh murc ?
b/ Hé b truot va My, ?
c/ Im@ ? Mm@ ? Mmax ?

HD:
a/ )
» (Cong suat tiéu thu cua dco:

P P
Taco: n=-2=P =-2= 14000 _ 15909(W)
P, n 088

» Dong dién stator dinh muc cia dco:

P 15909

I = =
3XU, xCosp  ~/3x380x0,88

=27,5A

1dm

> Cong suit phan khang cua dco:

Q, = /3xXU ,XI,, XSing = +3xU , XI,X4/1 - Cos >
= Q, =/3x380x27,5%,/1-0,88% =8597(KVAR)

b/
» Toc do tur truong:

60f  60x50
r]1 —_——

=1500(vong / phut)

> Heé sd truot:
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M =N _ 15001450
n, 1500

=0,03
» Momet dinh mtrc cia dong co:

P P P
M= P , X60 _ 14000x60 — 92(N.m)
Q 2zn  2zn  2x3,14x1450
60

L. 27N 4 aa ,
Véi Q= % la toc do goc cua roto.

c/

» Dong dién md may cua dco:

Tacd: M- =6=1,,, =6xl,, =6x27,5=165A
I

dm

» Moment mé may:

M
Taco: —M =15= M, =1,5xM_, =1,5x92 = 138(N.m)
Mdm

» Moment max :

Tacd: —Y =2= M, =2XM, =2x92 =184(N.m)
M

dm

Bai 12:
Mot Bco KPB 3 pha roto day quan ¢6 : N;= 190 vong. N,= 36 vong,
Koy = 0932, Ky, =095, f =50H,, R =0,5Q, R, =0,02Q, X, =2,5Q ,

X, =0,08Q . Stator cua Bco dugc ndi hinh sao va ndi vao nguén coUy3=380V,
f =50H,.

Tinh : HE s0 quy doi stc dién dong va dong dién ? Dién tré mo may Ry,

mac vao Rotor d€ moment m& may cuc dai ? Dong dién cua stator va rotor khi mé
may truc tiép va khi c6 bién tré mé may ?

HD;

> Hé sb quy d6i stic dién dong:

SVTH: Vuong Van Hung T 19 Truong :CD- KT-KT-CN II
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K, - N, XK _ 190x0,932 518
N,XK 4, 36x0,95

> Hé sb quy d6i dong dién :

_ MmN G _ 3x190%0932 _ o
©OomNLXKy,  3x36x0,95

> Dién trd Rotor quy d6i vé Stator:

R) = K XK xR, =5,18x5,18x0,02 = 0,54Q
> Pién khang Rotor quy dbi vé Stator:

X! =K, XK XX, = 5,18x5,18x0,08 = 2,150

» Dién tré mé may qui doi mac vao rotor :
D¢ moment mé may bang moment cyc dai thi:

! ’
B R, + Ruo

th

» Dién tré mdé may chua qui d6i mac vao rotor :

Ryo 411
K XK, 518x5,18

Tacod: Ry =K XK XRyo = Ryo = 0,15Q

> Dong dién Stator khi mé may truc tiép :

U, 380

Liorr = = =46A
JR AR +(X, + X1 V3x(0,5+0,54) +(2.5+2.15)
. U
Véiu,, =—=2%
V3
> Dong dién Rotor khi m¢ may truc tiép:
|

Taco: K, = 1—2 = Lorr = KiXL o = 5,18x46 = 238,3A

1
V(’)'l : Il :I; = IlmoTT
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> Dong dién Stator khi md may c6 bién tré :

U
IlmoBT = = = 380 =31,7A

R +RI+RU P+ (X, + X5 ABxy(0.5+0,54+411) +(2,5+2.15)°

. U
Véiu, =—1

3
» Dong dién Rotor khi mé may c6 dién tré mo may:

, I
Taco: K, :1—2:>ImBT =K XL, o5r =3,18x31,7 =164,2A
1

V I - I’ IlmoBT

Bai 13:
Mot Bco KPB 3 pha Rotor 16ng séc khi mé may truc tiép co :
ImoTT 135 A MmoTT 112 5N.m.

Hay tinh toan cho cac phuong phap mo may sau:

a/ Dung may bién ap tu ngu dé giam dong LinorT xuong con 2,25 1an , thi hé sé
may bién ap Kpa ? Va xac dinh moment can t6i da ? Dé Pco c6 thé mo may duge.
b/ Néu dung cudn cam mac ndi tiép vao phia Stator dé dién ap dat vao giam 20
% so voi dinh muc. Tinh I, ? My, ? . Xac dinh moment can lic mo may dé Beo

c6 thé mé may bang phuong phap nay?

HD:
a/ Mo may dung MBA tu ngau :

Theo 1y thuyét may dién thi khi mé may bang MBA tu ngau : Néu dién ap
dat vao stator giam di K 14n, thi dong dién mo may sé giam di K* 1an,va moment
cling giam di K” lan.

Do vay theo dé bai ta c6: K> =225=K,, = \/ﬁ =15
> Dong dién mo may khi dung MBA ty ngiu:

I 135
I — moTT __ — 60A
" TUK? 225
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Trang-21



CHUYEN BE TOT NGHIEP BO MON MAY DPIEN

> Moment mé may khi dung MBA tu ngau:

Moo _ 1125

K? 2,25

> Dé dco c6 thé mo may duoc khi ding MBA tu ngiu véi (Kgy =1,5) thi
moment can tdi da ctia Pco phai thoa man diéu kién sau :

M moBA —

= 50(N.m)

M. =M, <50(N.m)

b/ Khi dung cuon cam khang vdi U, = 80% Uy, :
Theo Iy thuyét may dién thi khi mo mdy bang cudn khang : Néu dién ap
dat vao stator giam di K 1an, thi dong dién mé may sé giam di K 1an,va moment
giam di K* lan.

, U, X038
Taco: 1, = (A)

" R AR (X, XL )

» dong dién mo may khi U, = 80% Uy, :

I, =KXl ;7w =0,8x135=108A

» moment md may khi U, = 80% Uy, :

M, =K>XxM, . =0,8%x112,5=72(N.m)

> Pé dco c6 thé mo may dugc khi dung cudn cam khang dé mo may voi
Upno = 80% Uygp,. thi moment can t61 da ciia BPco phai thoa man diéu kién
sau :

M. =M, <72(N.m)

SVTH: Vuong Van Hung T 9 Truong :CD- KT-KT-CN II
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Bai 14:
Mot dco KDB 3 pha 1ong soc ¢6 : Py, = 14KW | cosg, = 0,88, 77 =0,88 .
trén nhan dco ghi :% =380 22O(V ),. Pco duoc ndi véi nguén coUy=220V,
f=50H,.
Tinh : a/ Cong suit tiéu thu ctia Pco P, ? Cong suit phan khang Q? Dong
dién dinh muc Iy, ? ‘ o
b/ Tinh I, ? va My, ? bang phuong phap d6i ndi sao — tam giac (
Y —A) . Pco c6 thé mé may dugc khong ? khi Mz, = 0,5 M.
Biét: n= 1450 vong/phit, 1 .. =6xI,, ,M, . =15XM,,.
HD:
a/
> (Cong suét tiéu thu cua dco:

P P
Taco: n=-2=P =-2= 14000 =15909(W)

12
P, n 0838

» Dong dién stator dinh muc cia dco:

P, 15909

I = = =
V3XU, xCosp  ~+/3x220x0,88

47,5A

1dm

> Cong suit phan khang cta dco:
Q, =/3XU X1, XSing = v/3XU ,XI, x1/1 - Cos >
= Q, =+/3x220%27,5xy/1 - 0,88 =8597(KVAR)

b/
> Dong dién mo may truc tiép:

Taco: I, =06xl,, =6x47,5=285A
» Momet dinh mirc cua dco:

P, P,x60  14000x60

M,, = = = = 92(N.m)
Q 2z.n  3x3,14x1450
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> Moment md may truc tiép :
Taco:M o =L5xM, =15x92 =138(N.m)
> Dong dién mo may khi mé may bang phuong phap d6i ndi (Y —A):
ImoTT :& — 95(A)
3 3

> moment m¢ may khi mé may bang phuong phap d6i ndi (Y —A):

Tacod :Imo% =

M moTT 138

Taco:M :7:46(N.m)

moY/ —

» moment can cua Dco :
Ta co : Mg, = 0,5 Mg, = 0,5x92 = 64 (N.m)
Vay dco c6 thé méi may duge khi mé may bang phuwong phap ddi nbi

(Y_A)a
V6i: Moy = 05Myy =My, = 46(N.M)
A

V. PIEU CHINH TOC PO PONG CO KPB 3 PHA :
1) Bai toan vé téc d6 va dién tré diéu chinh:

> Moment can khong d6i , dan dén Moment dién tir khong d6i . Do d6

F;z khong déi , hoic % la khong dbi,

R, 3 R, + Rpe

Vay taco:
Yy S

(1)

dm nt
» Vi bai toan tim toc d0 ctua dco khi c6 thém Rpc :

Tu (1) ta tinh dugc hé s6 truot nhan tao khi co thém Rpc :

S — Sde(RZ + RDC)
nt R2

SVTH: Vuong Van Hung T 24 Truong :CD- KT-KT-CN II
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_ 60xf X(

Vay toc do can tim1a: n, =n x(1-S,,) 1-S,)

> Vi bai toan cho tdc d6 nhan tao ( khac toc d6 dinh mire ) ,Tim dién trd
diéu chinh RDC ?
Tur (1) ta tinh dugc dién trd diéu chinh nhu sau:

nt
RDC S -R,
dm

rcr 1A A A nl - nnt

V61 hé sO trugt nhan tao : S, =
nl

A K . 4 n, — ndm

H¢ s6 truot dinh mac : S, =——
nl

2) Bai toan tinh hiéu suét ctiia dco khi c6 thém Rpc :

!

1 R A As A \ ~ A A 1 5 A
Vi ?2 khong doi nén I; va P, s€ khong thay do1, vi moment can khong

2o m A TR ) 2z.nXM Y in . L.
doi nén cong suat dau ra cua dco P, = QxM, = Tz ti I¢ thudn véi

tdc d6 . Tir 2 nhén xét trén ta c6 :

Mo _ Mo )

77dm dm

Tur (2) ta tim dugc hiéu suat nhan tao cua dco khi co thém Rpc :

Um Ny Ny
— == = XNyn
ndm ndm dm

BAI TAP Vi DU

Bai 15:

Mot Pco KDB 3 pha rotor diy quan c6 2p =6, R, =0,0278Q ,
N = 0,885, Nn=970(v/ p).

Tinh dién tro mic them vao Rotor dé toc do deco giam xudng con 700 v/p,
va hiéu suat lic ay ? Cho biét moment can tai M khong phu thudc vao toc do )

SVTH: Vuong Van Hung T 5s Truong :CD- KT-KT-CN II
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HD:
> Tdc d6 quay cua tir truong ( toe do dong bo ):

60f  60x50
r]1 = =

=1000(vong / phut)

> Heé sb truot dinh murc cua deo:

n,—n -
s, =M 1000970 o

" n, 1000

SVTH: Vuong Van Hung T %6 Truong :CD- KT-KT-CN II
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» Hé sd truot nhén tao khi ¢6 thém Ry vao dé n,, = 700 v/p:

n,—n —
s oMM _1000-700
n, 1000

» Theo dé bai moment céan tai khong phu thudc vao tbc d0 = moment

F;z khong déi , hoic % khong dbi.

dién tir khong doi . Do d6 =

R . R R,+R
Vaytaco: —2>=——7"
S s

nt
= Dbién trd phu can them vao Rotor:

~0.0278x0,3

—-0,0278 = 0,252
0,03

Ry =——"-R,

\ R A A+ A \ A A 5 A A+ A
» Vi —% khong d6i nén [, va P; khong doi , moment can khong doi nén
S

M, x27z.n " T SEPA
P, =OxM, = bl L LY 1€ thuan voi toc do
n n
Viay ta co : Tam _ Do Mo = =Xy = 7—OOXO,885 = 0,64
77nt nnt ndm 790

Bai 16:

Mot Bco KPB 3 pha rotor ddy quéan , Stator va Rotor ndi hinh sao.  C6:
2p=4, R, =0,0172Q , ,, =091, n, =1448(v/p), Pym = 55KW ,cos ¢, = 0,876,
dong co dugc ndi vao nguén c6: Ug=380V, f =50H,.
Tinh : a/ Dong dién dinh muic ? cong suat tiéu thu ? cong suat phan
khang?
b/ ndi R; =0,155Q vao rotor dé giam tdc do , tinh Ngm =7,

N4 = 2khi mic Ry vao . cho biét M khong doi.

HD:
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a/
> (Cong suit tiéu thy cta dco:

P P
Taco: n=-2=P, :—Zzﬂ=60439(w)
P, n 091

» Dong dién stator dinh murc cua dco:

P 60493

I = =
\/§de xCosg  ~/3x380%0,876

=104,8A

1dm

> Cong suit phan khang cua dco:

Q, = /3xXU  XI,, XSing = 73xU , XI, X,/1 - Cos >
= Q, =/3x380x104,8x/1 — 0,876> = 33268(KVAR)

b/
> Tdc d6 quay cua tir truong ( toe do dong bo ):
n, = % = 60)2(50 =1500(vong / phut)

> Heé sb truot dinh murc cua deo:

N =Ny, 1500-1448

Y 1500
» Theo dé bai moment céan tai khong phu thudc vao tbc d0 = moment

F;z khong déi , hoic % khong dbi.

=0,035

dién tir khong doi . Do d6 =

R . R R,+R
Vaytacd: —2>=——7"
S s

nt

= H¢ s0 truot nhan tao luc mac thém R vao mach rotor :

R, +R
( 2S+ f)XR _(00127400155) oo 01
d

S. =
2 0,0127

nt

m
» Toc @0 cua dco khi mac thém R vao mach rotor:

n, =nx(1-S,)=1500x(1-0,35) =975(v/ p)

nt
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!

\ R A A+ A \ A A 5 A A+ A
» Vi —% khong d6i nén [, va P; khong doi , moment can khong doi nén
S

M, x27z.n " N T SEPA
P, =(xM, S oL 1€ thuan voi toc do
n n
Vay ta co : ”ﬂzﬂ:nm =" X7, =ﬂx0,91 =0,613
nt Iqnt dm 1448

Bai 18:
Mot Pco KDB 3 pha roto day quin ¢6 : R, =0,42Q, R, =0,025Q,
X, =218Q, X, =0,085Q.K, =K, =5, Stator cia Dco dugc ndi hinh tam giac va
n6i vao ngudn c¢6 Ug=220V, f =50H,.
1/ Bé moment md may cuc dai thi can mic thém dién tr& phu ( dién tré6 mo
may ) vao mach roto la bao nhiéu ?
2/ Tinh dong dién day cua stato va roto lic md may trong 2 trudong hop sau:
a/ M6 may khi c6 bién tro ?
b/ M6 may truc tiép ?

HD:
1/
» D¢ moment mé may cuc dai thi h¢ so trugt to1 han phai bang 1, c6
nghia la:
R, + R| , , ,
th — le +>2A§ =1= Ryo =(X; +X;)—R;

> Pién trd roto quy ddi veé stato :

R, = K XK;xR, =5x5x0,025 = 0,625.Q

> Dién khang roto quy doi vé stato :

X =K XK;xX, =5x5x0,085 =2,125.Q

> Dién trd mé may quy ddi cAn méc vao roto dé moment md may cuc dai
la:

Rio = (X, + X2)—R} =(2,18+2,125) - 0,625 = 3,68.Q

> Dién trd md may chua quy ddi vé stato :

Ta co:
SVTH: Vuong Van Hung Truong :CD- KT-KT-CN II

Trang-29



CHUYEN BE TOT NGHIEP BO MON MAY DPIEN

R, =K XK, xR, = R, =i: 3,68 =0,147.Q
K _xK. 25

e 1

2.a/ Mé may c6 bién trd

> Dong dién pha mo may cua stato khi méd may c6 bién tro:
Vi stato dugc dau tam gidc nén : Up= Uy =220.V

U
Lt mopr = L = 220 =34,42A

JR R, + R P+ (X, + X1 (0.42+0,625+3,68) + (218 +2,125)°

» Dong dién day md may cua stato khi mo may co bién tro :
Vi stato dugc dau tam gidc nén ta co:

Ild,moBT = \/EXIlf,mo.BT = \/§X34,42 =59,6.A

> Dong dién roto khi mo méy co bién tro:

4 I mo
Taco: K, =—2mM8 — 1 =KXl e =5X59,6=298.A

1.d.mo.BT

2.b/ M may truc tiép:
» Dong dién pha md may cua stato khi mo may truc tiep:
Vi stato dugc dau tam gidc nén : Up= Uy =220.V

U 220
I1f.moTT = U = =49,7A

JR AR+ +(X, + X5 1(0.42+0,625) + (2,18 + 2,125)°

> Dong dién didy mo mdy cua stato khi mé may truc tiép :
Vi stato dugc dau tam gidc nén ta co:

Ild.moTT = ﬁXIlf‘mo,TT = \/§X49,7 =86.A

> Dong dién roto khi mé may truc tiép:

4 I mo
Taco: K, =2 =1, =KX,y .17 =3%86=430.A

1.d.mo.TT

SVTH: Vuong Van Hung T 30 Truong :CD- KT-KT-CN II
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PHAN II : MAY DIEN PONG BO

Bai 18:
Mot may phat dién déng bo 3 pha d4u hinh sao co: Sdm = 2000.KVA,
U =2,3 KV, R, =0,0425Q, mach kich tur tiéu thu tor ngudén Ugr = 220V,
Ixt=35A, AP, =412KW , AP, =22.8KW .
Tinh : Téng ton hao AP =?, v hiéu suat ciia may phat ? Biét Cose = 0,8
HD:
» Dong dién dinh muc:

comsf

Sy 2000

[, = - —502A
M BxU, 323
dm

> Ton hao day quén kich tir:

AP, =U X, =220X35 = 7700W

> Ton hao dong day quan phan tGng:

AP, =3xXR, XL}, =3X%0,0425x502% =32131(W)
> Tong tén hao cong suit :

AP = AP, + AP, + AP, + AP, = 228000+ 7700+ 41200 +32131=103831.(W)

> Hiéu suit cia may phat:

Py, SgxCosp  2000x10°x0,8
7= P +AP S, xCosp+AP  2000x10°x0.8+103831
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Bai 19:

Trén nhan mot may phat ghi : Sy, = 108.MVA, Uy, =13,8 KV, may phat

dau hinh sao , f =60H,, ng,= 1200 (v/p) .

Tinh : Py, ? Iy, ? COng suat kéo may phat P, 2 Moment kéo mat phat M,

? Biét 7=0,97,Cosg =1

HD:
> Cong suit tac dung dinh mirc ctia may phat:

P

i = Ogm XCOS =108.MW

» Dong dién dinh mirc cia may phat:

P 6
I, = cn _ A08XI07 45154
\/ngdm xCosg 3x13800
> Cong suit kéo ciia may phat:
Taco: 77:13—2:>P1 _b 108 =111,34.MW
P, n 097

» Moment kéo ctia may phat :

M, =—L

PP :
_ Px60 _ 111,24x10°X60 _ ) ¢e10(N.m)
QO 270 3x3.14x1200

Mot may phat dién dong bo cung cap cho ho tiéu thu c6 : Sg, = 2500 + j

3000 KVA . Uy = 6,3 KV

a/ Xac dinh tong ton hao trén duong day va trong may phat ? va hé sb
Cosg = ? Biét dién tro ciia duong day R, =0,15Q , R, =0,045Q.

b/ Néu dit thém vao mot may bu ddng bd vai : Sgy = 30 - j 3000 KVA, thi
téng ton hao AP’ =?, Biét Coseg’ =1. Tinh cong suit phan khang lic c6 bu?

DH:

SVTH: Vuong Van Hung Truong :CD- KT-KT-CN II

Trang-32



CHUYEN BE TOT NGHIEP BO MON MAY DPIEN

a/
> Cong suit biéu kién ctia may phat:

S =2500+ j300 < S =P+ jQ
= S = /P2 +Q? =+/2500% +3000> =3905.KVA

» Dong dién dinh mirc cép cho tai khi chua c6 bu:

Sen 3905

" BxU,,  V3x63

I, =358A

> Hé sb cong suat khi chua bu:

Cosp = P_200_ 0,64
S 3905

> Tong ton hao cua day dong :
AP =3xI2 X(R, + R, ) =3x3587x(0,15+0,045) = 74,976.KW

b/
> Tong cong suat biéy kién khi co bu:

S"=S+Sg, =2500+ j3000+30- j3000 =2530.KVA
» Dong dién khi c6 bu:

S’ 2530

\/Edem B J3%6,3

I'= =232A

> Tong t6n hao cta diy dong khi c¢6 bu :
AP =3xI"*x(R, + R, ) = 3x2322 (0,15 + 0,045) = 74,976.KW

> Cong suat phan khang khi ¢ bu véi Cosg’ =1
Q, = \/§de xI'xSing’ =0
V61 Cosep’'=1= Sing' =0

SVTH: Vuong Van Hung T 3 Truong :CD- KT-KT-CN II
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Bai 21:
Hai may phat dién dong bd 1am viéc song song cung cap cho 2 tai :
Tail cd: S, =5000.KVA, Cosg;, =08
Tai2co: Sy, = 3000.KVA, Cosg;, =1. May phét 1 cung cap:

P,, =4000.KW , Q,, =2500.KVAR. Tinh: P,, =2, Q,, =2,

Cosg;, =?Cosg,, =?

HD:
> Tong cong suit tac dung cia 2 tai:

3P, =P, +P;, = S;,xCosgy, + S;,XC08¢;, = 5000X0,8 +3000x1 = 7000.KW
> Cong suit tic dung ctia may phat 2 :
P, = P, —P,, = 7000 — 4000 = 3000.KW
> Tong cong suat khan khang cua 2 tai:
3Q; =Qp, + Qs = S;,XSingy, +S;,XSiNgy, = 5000%,/1- 0,87 +3000X0 = 3000.KVAR
> (Cong suit tac phan khang ciia may phat 2 :
Q; =>.Q; —Q;, =3000-2500 = 500.KVAR

> Hé s cong sudt cia may phat 1:

P P
Cospy, = o+ = ——-= 42000 —=0,848
St P +QF /40007 +2500
> Hé sb cong suit ciia may phat 2:
P P
Cospy, = o= === 3800 —=0,986
Stz PL+QZ, /30007 +500
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Bai 22:

Mot Bco déng bo 3 pha d4u tam giac co cac s6 liéu sau: Uyg, = 415V,

2p=8, , R, =0,5Q, AP, «r =2000W ,cosp=0,7, f=50H,, dong dién pha
phan tng 1, =35,5A.

HD:

Tinh : Dong dién day phan tng? P,? AP=? n=? M, =?

> Dong dién day ctia phan tng;

I, =/3xI, =~/3x355=61,5.A

> Cong suit tiéu thu dién cua dco:

P, =/3XU , XI,,XCOs@, =/3x415X61,5%0,7 = 30944,4.(W)
> To6n hao dong day quan phan tGng:

AP, =3xXR,XI}, =3x0,5x35,5" =1890W

> Tong ton hao:

AP =AP_ ¢« + APy, , =2000+1890 =3890W

> Cong suit co ( cong suat dinh mirc ciia Deo ):
P, =P, =P, — AP = 30944,4 — 3890 = 27054,4\W

> Hiéu suit cua dong co:

P, 270544
P, 309444

b

» Toc d6 cua dong co:

o _60f _ 60x50

p
» Momet quay cua dco:

= 750(v/ p)

P, P,x60
Py _ P60 _ 270544X60 oy
Q  2zn  3x3,14x750
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Bai 23:
Mot dco dién déng b0 3 pha d4u hinh sao ¢ cac s6 liéu sau: Py, = 575
KW, U4, =6000V, 2p= 6, cosp=1, f=50H,, n=0,95.
Tinh : a/ Moment quay cua dong co ? Dong di¢n dinh mirc ?
b/ Néu moment can chi dit 75 % Mgy, thi cong suat phan khang tdi
da ctia Pco ¢ thé bu cho mang l1a bao nhiéu ? Muén dit duoc diéu do phai lam
nhu thé nao?

HD:
a/ )
» Toc do cua dong co:

n=801 _ 60;‘50 —1000(v/ p)

p
» Momet quay cua dco:

P, P
_P , X60 _ 575000x60 — 5493,6.(N.m)
Q  2z.n  3x3,14x1000

> Cong suit tiéu thu ctua dong co:

P _3 605.KW

_2
n 095

1

» Dong dién dinh muc ctuia Dco:

P, 605x10°

I = =
M BxU, xCosp  +/3x6000xl

=58,2.A

m

b
» Tong ton hao :

AP =P, —P, = 605575 = 30.KW
» Cong suat co khi moment can Mc,, = 0,75 My,

P, =0,75xP, =0,75x575=431.KW

> Cong suat dién tiéu thu lic moment can giam con 75%:

P/ = AP +P] = 431+30 = 461.KW
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> Cong suét biéu kién:
S, =+/3xU XI, =+/3x6000x58,2 = 605.KVA

> Cong suat phan khang khi moment can giam con 75%:

Q=+/S2, — P> =/605> —461° =391,8.KVAR

Két luan: Mudn ting cong suat phan khang thi phai ting dong dién kich tir
cua dco.

Bai 24:

Mot nha may dién tiéu thy cong suat dién P= 700KW, véi cosp, = 0,7.
Nha may ¢6 thém 1 tai co v6i Pee= 100KW. D¢ kéo va két hgp voi nang cao
cos@, , nguoi ta chon 1 Pco dong b co hidu suat 7 = 0,88. Xac dinh cong suat
biéu kién ctia dco S¢m ? dé nang hé sb cong suat ciia nha may dat Cose = 0,8.

HD:
» (Cong suat ti€u thu cua dong co:

P :m:113,6.KW

Ty
n 088

i
> Tong cong suat tidu thu ciia nha may:
XP=P +P =700+113,6 =813,6.KW
> Cong suat phan khang truéc khi c6 bu:
Q, = P,xTge, = P,xTg45,57° = 700x1,02 = 714.KVAR
> Cong suat phan khang ciia nha may khi c6 dco bu:
¥Q = SPxTge’ = 813,6xTg36,87° = 813,6X0,75 = 610,2.KVAR
> Cong suat phan khang ctia dco bu:

Queey =2Q-Q, =610,2—714 =-103,8.KVAR
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Dau “ — “ chiing to Pco phat cong suat phan khang .

» (Cong suat bicu kién cua Pco:

Spesu :\/le‘l'Qm=\/ll3,62 4—(—103,8)2 =154.KVA

Vay can phai chon Pco b c6 dung lugng dinh mirc S, >154.KVA

PHAN III : MAY DIEN MOT CHIEU

LY THUYET VE MAY DIEN 1 CHIEU

1) SUC BIEN DONG PHAN UNG :

B, - _ N g1y
2a  2a

.D.n £ NI
v=" toc do dai

2Pz
T

D=

duong kinh ngoai phan tng

T= zb Budc cuc tir
2.P

b= z.D.L \B= B — 2.P
2.P z.D.L

X¢

—Ex 2.Pgp “ Lz.Dn N.P
22 #nD.L 60 60.a

=E,
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bat K, = é\i)_P Puoc goi 1a hé sb phu thudc cAu tao day quén
a

phan ing. véi: N 13 s6 thanh dan, a _: s6 mach nhanh //, p:_1asd
doi1 cuc

Vaytaco: E; =K x¢gxn
< SUC PIEN PONG PHAN UNG VA DONG DIEN PHAN UNG
CUA MAY PHAT DIEN DC:
> Stc dién dong phan ng :
Taco:U=E, -I;xR, = E;, =U +I,xR,
> Dong dién phan tng :

Taco: I, =1+1,

> Chu y vé dong dién phan tng va dong kich tir d6i voi mdi loai
phat phat:

e Dbi voi may phat kich tir // va kich tir hdn hop:

Iy =T+1 , Ugm = Ukr

e Ddi v6i may phat kich tir ndi tiép va kich tir doc lap:
I, =I=1Lq , Uy =Uy =L X(Ryer +Roe)

< SUC BIEN PONG PHAN UNG VA DONG BIEN PHAN UNG
CUA BONG CO DIEN DC:

> St dién dong phan tGng :
Taco:U=E, +I,xR, = E, =U -, xR,
> Dong dién phan tng :

Taco: I, =1-1
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2) CONG SUAT BIEN TU - MOMENT PIEN TU"
> Cong suit dién tir:
P, =E,xI, =K .4nl,
» Moment dién tir :

P N.P
M, =—=—"_xgl, =K,, .4XI
dt Q 272'.3. ¢ U M¢ V]

" NP ..., z A A A %
Véi K, = o 1a hé so phu thudc va cau tao day quan.
r.a

3) QUA TRINH NANG LUONG MAY BIEN DC:

a) May phat dién DC:

APCO. MS AP fe. f APCU U APKT
S S S S
P,
P, co o P, =P,
bién
Phin ROTO Phan STATO

> Cong suit co kéo may phat :

Pl = QXMI = APco.ms. + APfe.f + Pdt

> Cong sudt dinh mirc ctia mdy phat ( cong suit dién ):

Pdm = PZ = UdeIdm
SVTH: Vuong Van Hung Truong :CD- KT-KT-CN II
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> Ton hao dong day quan phan tng :
AP = Ry Xl

> Ton hao dong day quan kich tir:
APCU.U = RKT XI}z(T = U KT xI KT

b) Pong co dién DC:

AP,
APCU U APKT APfe. f oM
S S S S
P
P, dién o1 P, =P
co
Phan STATO Phan ROTO

> Cong suit co co ich cua dong co ( cong suit dinh mirc ):

P2 = QxM 2 = Pdt - APco.ms. - APf&f

» Cong suat dién tiéu thu cta dong co:

P, =U . XIy, = UX(IU +IKT)

> Cong suit mach phan tng :

Py =IyxU =Py + AP
SVTH: Vuong Van Hung Truong :CD- KT-KT-CN II
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4) MO MAY PONG CO DIEN DC:
Céc bi¢n phap mdé may :
> MO may truc tiép :

Taco 1,0 = Ri
U

» Mo may dung dién tré mac noi tiep vao mach phan ung:

v
Ry + Ruo
> Mo may bang cach giam dién ap

Taco: Iy =

5) PIEU CHINH TOC PO PONG CO DC:

U-Ryxl,

K,.¢
Cac phuong phap diéu chinh tbc do ctia dong co DC:

Taco: n=

> Mic néj tiép thém dién tré phu vao mach phan tmg
» Thay d6i dién ap

» Thay doi dong kich tur.

» Luc dinh mac :

Taco: E;, =U -RyxI;, (1)

» LuccoRg:

E, =U-(R, +R, )I, (2)

Vi tir thong khong ddi , strc dién dong phan tmg : E, =K ..4n ti 18 thuan voi
tbe do .

U-RyxI n

E
Tu(l)va(2)tacd: —= = =— (3
()va @) E, U-I,x(R, +R,) n’ ®)
» Tu (3) ta co 2 bai toan :
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Cho R; tim tbc d6 nhan tao n,, ?
Cho toc @0 nhan tao n,, tim Ry ?

6) BAI TOAN VE TI LE MOMENT CUA PCO DC:

!

Tinh : =7

dm
Lap luan : Vi tir thong khong ddi ta co : M =K, 41, ti 1é thuan véi dong dién
phan tng .
» Luc dinh mirc ta ¢c6 :

Lygm =1-1;
» Luac nhan tao ta co :
I, =1"-1

A e AL MY
Vaytacotiso: — = —

dm

U.dm

BAI TAP Vi DU

Bai 25:

Mot may phat dién DC kich tir song song c6 céc so lidu sau :
Pan=25KW , Ugn =115V, R, =12,5Q, R, =0,0238Q,
a=2,p=2,N=3000,n=1300.(v/p).

a/ Xac dinh: Ey ?, ¢=2?

b/ Gia su dong dién It khong d6i , bo qua phan ung phan mg . Hiy xac
dinh dién &p dau cuc cua may phat khi giam dong dién xuong con I = 80,8.A

HD:
a/
» Dong dién dinh muc ctia may phat:

=P 25000104 A
U, 115

m
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» Dong dién kich tur // :

U, 115
b TR, T12s
KT >

=92.A

> Dong dién phan tng:

Tacd: I, =1+1,, =217,4+92=2266.A

> St dién dong phan tng :

Taco: U=E, —-I,xR, = E, =U +I,XR, =115+226,6X0,0238 = 120,4V
» Tu thong cia may phat :

60.a . _ 60x2x120.4
NPn Y  300x2x1300

Tacod: E =Exnx¢:>¢: =0,0185Wb
60xa

> Dong dién phan tng khi dong dién giam xudng con I' = 80,8.A:
I, =I'+1,, =80,8+9,2=90.A
> Pién ap dau cuc ctia may phat ltc d6 :

U'=E, -1, xR, =120,4—90x0,0238 = 1183V

Bai 26:

Mot may phat dién DC kich tLr song song cO cac ) liéu sau Uy, = 115V,
Rer, =19Q, R, =0,0735Q,cung cap dong dién tai I, =983.A cho tai
APqy ot =49 Py -

a/ Xac dinh: E; 2, =2 & ché do tai trén.

b/ Tinh dong dién ngan mach khi ngan mach 2 déflu cyc cua may phat?

Cho biét tr thong du bang 3% tir thong cua may phat 6 ché do tai trén , va toc do
cua may khong doi.

HD:
a/
» Dong dién kich tur // :
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Y = 15 =6,05.A
19

IKT RKT
> Dong dién phan tGng:
Taco: I, =1, +1,, =98,3+6,05=104,35.A
> Stc dién dong phan tng :
Ta c6:U =E, -1, xR, = E, =U +I, xR, =115+104,35x0,0735 = 122,67V
> Cong suat dinh mirc ctia may phat:
P, =P, =1,xU, =983x115=11304,5W
> Ton hao day dong phan tng :
AP, , =R, XIZ =0,0735x104,35% =800,3W
> Ton hao day quan kich tur:
AP, =Ry, X}, =19%6,05% = 695,45W
» Ton hao co ,sit phu:
Tacod: AP, ., =4%.P,. =0,4x11304,5=452,18W
> Tong t6n hao:
AP = AP, .., + APy, + APy, = 452,18 +800,3 + 695,45 = 1947,93 W
> Hiéu suét cia may phat :

P, 113045
P, +AP  11304,5+1947,93

n

b

b/
» Ta c6 phuong dién ap cua may phat:
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E, -U

U=E, -I,xR, =1, = (1)
U

Luc ngin mach 2 dau cyc thi U=0.V

Te 1) =1, :];—U

U

Do tir thong du ¢, =3% Xy,

= Ey = 3% XEy 4 = 0,03X122,67 = 3,68V

u.nm
Viy dong dién liic ngan mach 2 dau cuc may phat:
EU.nm 3>68
IU.nm = =
R, 0,0735
Nhén xét : & may phat dién DC ktir //, dong dién ngén mach nho hon dong
dién dinh muc .

=50,7.A

Bai 27:

Mot may phat dién DC kich tir song song ¢6 cac sb liéu sau :Ugn = 240V,
Rer, = 60Q, R, =0,15Q,
cung cap dong dién tai I, =30.A cho tai AP, =200W ., AP, , =250W

a/ Xac dinh: Py, ?, 7=2 & ché d0 tai trén.

b/ Tinh téc d6 ctia may phat ? Biét moment dinh mic Mgy, =50 N.m

¢/ Néu may chi tai I} = 20.A ,thi dién ap dau cuc may phat la bao nhiéu ?

HD:
a/ ,
» (Cong suat dinh mirc cia may phat:

P, =U, Xl =240x30=7200W
» Dong dién kich tur // :

_Udm _&_

= 4.A
Rery 60

IKT

> Dong dién phan tng;
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Taco: 1, =1, +1, =30+4=34.A
> Ton hao diy dong phan tng :
AP, , = R, XI] =0,15x34% =173,4W
> Ton hao dy quén kich tir:

AP, =R, XI2. =60x4> = 960W

> Tong ton hao:
AP = AP, +AP_ . + AP, , + AP =200+250+173,4+960 = 1583,4\W
> Hiéu suét ctia may phat :

P, 7200
P, +AP 7200 +1583 4

n 0,82

b/
> (Cong suat co ciia may phat :

P, =P, + AP = 7200 +1583,4 = 8783,4W
> Tbc do ctia may phat khi My, = 50.N.m:

; 60xP,
Taco: P, =OxM,, :@X,\Ad —~n= am__ _60Xx7200
60 2%3,14X50

=1375.(v/
m Py (v/p)

dm

c/
> Dong dién phan tng khi dong dién giam xudng con I’ = 20.A:

I, =I'+1; =20+4=24A
> Suc dién dong phan ung khi I,=30.A :

Taco: U=E, -I,xR, = E, =U +I,XR, =240+34x0,15 = 2445V

> Dién ap dau cuc ctia may phat lic 1' = 20.A :
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U’ =E, -1, xR, =244,5—24x0,15 = 2409V

Bai 28:
Mot dco DC kttr hon hop ¢6 : Ugy =220V, R, =50Q, 7 =0,905,
I,, =502.A , AP, ., =4136\W .
Tinh : Cong suat dién tiéu thu cia dco ? Cong suat dinh mirc ? Tong ton
hao day quan phan trng va ktir no1 tiép ?

HD:
» Cong suét tiéu thu dién cua dco:

P, =U, Xl =220x502=110,44.KW

> (Cong suit dinh murc cua dco:

Taco: P, =P, = xP, = 0,905x110,44 = 99,95.KW
> Tong ton hao:

AP =P, -P, =110,44 -99,95 =10,49.KW =10490W

> Ton hao day quan ktir song song:

2 2
U
APKT /e RKT I XIzKT// = RKT I X(ﬂJ = SOX(@j =968 W
KT // 50
» Ton hao day quan phan Gng va ktir noi tiep:

Ta ¢ : APy cmr = AP — APy, — AP, ., =10490—968 — 4136 = 5386 W

co. fe. f

Bai 29:

Mot dco DC ktir hdon hop c6 : Ugn = 220V, Rer, =338Q,
(Ry +Rymr )=017Q,1,, =94.A ,. a=1,p=2,N =372,n=1100.(v/ p).
Tinh::Ey?, ¢=2,Py=7Myg="?

HD:
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» Dong dién kich tur // :

U
Ly = _220_ g 65.A

P K
> Dong dién phan tng;
Taco: I, =1-I,;, =94-0,65=9335.A
> St dién dong phan Gng :
Taco: U=E, +I,xR, = E, =U —I,XR, =220—93,35x0,17 = 204.V

» Tu thong cua dco :

NxP XX => ¢ = 60.a B 60xx204

XE, = ————""_=0,015Wh
60xa N.P.n 372x2x1100

Taco: E, =

> Cong suit dién tir cua deo:
Tacé : P, =E,XI, =204x9335 =19043 4W

» Moment dién tir cua dco:

P, P, x60
Taco: M, ——a - FaX00 _ 19043.4%60 _, o6 g iy
Q 2zn 2x3,14x1100

Hoactaco: M = ExIU X = ﬂx93,35x0,015 =165,8.(N.m)
2r.a. 2X3,14x1

Bai 30:

Mot deo DC ktir ndi tiép ¢ : Ugn = 110V,
(Ry + Rypyr )= 0,282Q, 1, = 26,6A.

Tinh : Dong dién mé may tryc tiép ? Pién tré mé may mac thém vao mach
phan ung dé I, = 24, ?

HD:
» Dong dién mo may truc ti€p:
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U S 1L B Y
"R, + Ry 0,282

» Dién tr6 md may mac thém vao mach phan tng I, = 214y, :
Ta c6 dong dién mo may khi c6 thém dién tré mé méay mac ndi ti€p vao
mach phan g :

U U
I = dm =2xI, =R = -(Ry +R
moBT RU + RKTNT + Rmo dm mo 2XIdm ( U KTNT)
mo = 110 -0,282 =1,786.Q2
2X26,6
Bai 31:

Mot may phat dién DC kich tir song song ¢6 cac s lidu sau Uy, = 230V,
I, =LA, R, =0,7Q, toc d§ quay cia may phat n = 1000 (vong/phut)
I, =29.A
a/ Xac dinh: Ey ?, =2 Biétcho AP, = 430W ..

b/ Tinh dong dién ngan mach khi ngan mach 2 dau cuc ctia may phat?
Cho biét tir thong du bang 7% tir thong cua may phat , va moment dinh murc ?.

HD:
> Dong dién phan tGng:
Taco: I, =1, +1,; =29+1=30.A
> St dién dong phan Gng :
Taco: U=E;,-I,xR, = E, =U +I; xR, =230+30x0,7 =251V
> Cong suat dinh mirc ctia may phat:
P, =P, =1, XU, =29x230=6670W

> Ton hao day dong phan tng :
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AP, , =R, X1} =0,7x30% = 630W
> Ton hao day quan kich tur:

AP =Ry Xlgy =U 4 XL, r, = 230x1 = 230W

> Tong ton hao:
AP = APy 1. +APq,, +APy; =430+ 630+ 230 = 1290W
> Hiéu suit cia may phat :

P, 6670
P, +AP 6670 +1290

n

2

» Moment dinh mirc ctia may phat :

P, P,,x60 6670x60
Md — = —

" Q  2zn  2x3,14x1000

= 63,7.(N.m)

» Ta c6 phuong dién ap cua may phat:
E, -U 1)
(V)

Luac ngén mach 2 dau cuc thi U= 0.V

U=E, -I,xR, =1, =

E
T D=1, ==
I:QU

Do tir thong du ¢, =7 % X@yn,
= Ey . =7%XE, 4 =0,07x251=17,57V

Vay dong dién lac ngan mach 2 dau cuc may phat:

Iy = Bym 1757 551 A
R, 0,7
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Bai 32:
Mot may Dco dién DC kich tir song song c6 cac sd liéu sau Py, = 12KW,

Ugm = 220V, 1,;,=2.A, R, =0,281.Q2, ngy, = 685( vong/phut ). Dong co kéo tai
c6 moment can khong dbi . Bé giam tdc do dco nguoi ta dung 2 phuong phap :

a/ Thém dién tré phu R, =0,7.0 mac vao mach phan ung .Tinh téc d6 va
hiéu suit cua Pco trong trudng hop nay ?

b/ Giam dién ap dat vao dco , tinh tbc d6 va hiéu suat cia dco khi
U'=176,6V ? ( Bo qua ton hao co va phu trong 2 trudng hop trén ,va giit tir thong
khong ddi .) Nhan xét vé 2 trudng hop trén .

HD:
» Céc thong s6 dinh muc cua dco:
» Dong dién phan ung:
Taco: 1, =1, I, =64-2=62.A

> St dién dong phan Gng :

Taco: U=E;,+I;xR, = E, =U —-I, xR, =220-62x0,281=202,6V

a/
» Tinh téc d6 cua dco khi thém dién tr& phu R, =0,7.Q méc vao mach
phan tmg:
Cach 1:
<A . U,, - I, xR E
Tu coéng thire : ny, =—" Y=Y K g=—2= 2026 _ 0,296
K. n, 685

Theo d& bai vi tir thong khong ddi do d6 ta ¢6 tdc do khi thém dién tré phu
R; =0,7.0 mac vao mach phan tng:
Ugn —TuX(Ry +R;)  220-62x(0,281+0,7)

n, = = : >~ =538.(v/
dm KE¢ 0,296 ( p)

Cach 2: Néu bo qua ton hao co va phu moment co trén truc dco bang
moment dién tir , c6 nghia la:

M, =M, =K, ¢,
Va do tir thong khong do6i va dong dién phan tng khong doi nén khi thém
dién tré phu R, =0,7.Q vao mach phan tng thi sirc dién dong phan tng

tinh nhu sau:
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E, =U -1 x(R, +R;)=220-62x(0,281+0,7) =159,2V

Vi tir thong khong doi nén sirc dién dong ti 18 thuan véi toc do
’ E! E!

n Y= n'=n, X—>— = 685X 159’? =538.(v/ p)

ndm EUdm Udm 2 >

Ta co:

» Moment dinh mirc cua dco :

P, P,Xx60  12000X60
Md = = =

"TQ  2zn  2x3,14X685

=167,3.(N.m)

> Cong suit co co ich khi n' =538.(v/ p):

PI . !

Taco: M, =2 = p/ = M xQ' = M, x 20~ 167,3x 231455938 _g05 w)
Q 60 60

> Hiéu suit cta dco trong trudng hop nay:

B P_z' P 9425

7 P, U,xI, 220x64

b/

» Khi di¢n ap dat vao dco giam xudng con U’ =176,6V suc dién dong luc

do la:

E, =U’—I,XR, =167,6—62x0,281 =159,2V
> Tbc d6 deo lac do :
n"  E| E/ 159,2

LI = n'=n, X—> = 685X
r-]dm EUdm Udm 20296

= 538.(v/ p)

> (Cong suat tiéu thu dién cia dco lac d6 1a:
P/ =UXI,, =167,6x64 =11302W

> Cong suit co co ich khi n'=538.(v/ p):

Taco: M, =22 = Pl = M_xQ = M x 22— 167,3x 2X314%938 _ 405 w)
Q 60
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> Hiéu suét cua dco trong truong hop nay:

p=tz o 948 g3

P/ 11302
Két luan : so sanh truong hop a va b , ta thiy rang phuong phap dung bién
tr& mac ndi tiép vao mach phan ung c6 hiéu suat thip hon nhiéu so voi
phuong phap giam dién ap dat vao dco.

Bai 33:

Mot may phat dién DC kich tir song song c¢6 cac s6 lidu sau :
Pim = 7,5.KW , Ugm = 230V , R,;, =191,7Q, R, =0,54Q,n., =1450.(v/ p).Pién
ap roi trén ,ch(;)i than Uty = 2.V. May phat st dung c"r’ché d6 dong co voi U= 220V,
quay v61 toc do np. =1162.(v/ p). Xac dinh cong suat tiéu thu cua dco ? cong suat
c6 ich cua dco ? Biét tir thong & 2 ché d6 nhu nhau.

HD:
% Xét 0 ché do may phat :

» Dong dién dinh mirc ctia may phat:

P 7500
| = -~ -326.A
dm.MF U 230

dm
» Dong dién kich tr // :

~ Y _ 230 =12.A
R, 1917

IKT /
> Dong dién phan tGng:
Taco: Iyye =14, +1 =32,6+1,2=338.A
> Stc dién dong phan ung :
Taco: By =Uy, + Iy XR, +Upy =230+33,8X0,54 +2 = 250,3V
< Xét & ché d6 dong co vai U=220V:

> St dién dong phan tng cua dong co :
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Vi tir théng 2 truong hop nhu nhau ( khong doi ), do d6 strc dién dong phan
ung ti 1€ thuan vaéi toc do:
E n Nye XE
Taco: —woc Moo g _MocXEywe 1162X250.5 5 6\
Eume  Nue ‘ Nur 1450
> Dong dién phan tng & ché do dco :

Upe —Eype ~Ur _ 220-200,6 -2
R, 0,54

IU.DC -

=32,2.A

» Dong dién kich tir / ctia dco :

Lir e :Ui: 220 =LI5.A
' Rer, 1917

» Dong dién tai cta dco:

I, =Ty e +1er)0e =322+ 115=3335.A
> Cong suat tidu thy dién & ché d6 dco:
P oc =1, XU =33,35x220 = 7337W

> Cong suit co co ich & ché d6 dco:

P, oc =P, oo X77 = 7337X0,825 = 6035 W

Bai 34:

Mot may Deo dién DC kich tir song song ¢6 céc sb liéu sau Py, = I0OKW,
Ugm =220V, 1,.,=2.26A, R, =0,178.Q, 1 =0,86.

Tinh : Dong dién mo may truc tiép va Dong dién mo mday khi thém dién tro
m¢ dé dong I, = 2.14, - Tinh dién tré thém vao khi mé may cé bién tro.

HD:
» (Cong suat ti€u thu dién cua dco:

p _ Pun _ 10000
" n 086

» Dong dién dinh murc cta dco:

=11628W
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[ _.P _11628 oy
d 220 "

> Dong dién mo may truc tiép:

| - Y 220 o560
R, 0178

» Dong dién mé may khi mac thém vao mach phan tng I,,,; = 214y,
Ta c6 dong dién mé may khi c6 thém di¢n trd mé may mac noi ti€p vao
mach phan ing :

U
ImoBT =—m - 2XIdm = Rmo = J - RU = 220 - 0,178 = 1,9Q
R, +R 2x1 2x52,8

mo dm

Bai 35:

Mot dco dién DC kich tir song song 10 sttc ngua ( 10 HP) ¢6 :
Ugm =230V, Ry;, =288.Q, R, =0,35.Q, [y = 1,6.A thi n = 1040.(v/p).
Mudn cho dong dién mach ngoai I = 40,8.A va n = 600.(v/p).
Hoéi:
a/ Tri sb dién tro can thém vao mach phan tmg ? cho rang khi tai thay doi
thi tir thong khong doi. ’ ‘
b/ V&1 dién tré do néu 1' = 22,8.A thi toc do cua dco bang bao nhiéu ?
¢/ Néu Iy, = 38,5.A hiy tinh M/Myy, ? trong ca2truong hgp o cauavab.
. d/ Cong suat dua vao dco dién ? Cong sudt mach phan tng ? cong suit
phén co ? khi I =40,8.A.

HD:
a/ ‘
» Suc dién dong phan ng cua dco khi [y = 1,6.A:
Taco: U=E, +I,xR, =E, =U —I,XR, =230—-1,6X0,35 = 229,44V

> Dong dién phan tng luc I = 40,8.A:

U,
I, =1-T,, =408 —| — | =408 (23()) 40.A
RKT// 288
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> Suc dién dong phan Gng khi I/, =40.A va c6 mac thém R,,, vao mach
phan tmg:
E; =U-I'x(R, +R,,)

> Theo bai ra tir thong khong doi ta ¢6 : E, =K. .¢n chi phu thudc vao
tdc do rotor.
n E| n’ 600

Do dbtacod: — = = E|, =E,X— =229,44x—— =132,37V
r]dm Udm r]dm 1040
Mat khac ta co:
E, =U-Ix(R, +R,,)=13237=R_, :%— Ry
U
Ry, =20 520352210

Vay gié tri dién tré mé may can thém vao mach phan tng 13
R, =210

b/ V6i R =210 ,va 1 =228.A
> Dong dién phan tng lac I' = 22.8.A

, U,, 230
1, =1-1,, =228- (—d] =228 —(%j =22.A

KT //
» Stc dién dong phﬁn ung khi I} =22.A va co mic thém R,.& vao mach
phan ung:
E! =U —I"X(R, + R, ) =230—22x(0,35+2,1) =176,1V
> Theo bai ra tir thong khong doi ta co : E, =K, .¢.n chi phu thudc vao
tdc do rotor.
n" E’ E 176,1

Dodotaco: —=—>-=n"=nx—>=600x
N E| E, 132,37

= 798.(v/ p)

c/

Vi theo bai ra tir thong khong doi ta c6 : M, =K, 41, chi phu thudc vao
dong dién phan ung.

Ta c6 dong dién phan tng véi Iy, = 38,5.A:

Iy =1-T,, =38,5-0,8=37,7.A
» Truong hop ¢ cau a voi I}, =40.A
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M’ I, 40

Theo ly luan ta ¢ : =—= =1,06
w1, 377

» Truong hop ¢ cau b véi I, =22.A
n I"

Theo 1y luan ta c6 : ME_L 2 0,58
w1, 377

d/
> Cong sut dua vao dco:

P, =U, X, =230x40,8 = 9384 W
> Cong suit mach phan tng:

Po, =U . X4 = 230%40 = 9200W
Hodc P,, =P, + AP, =P, — R, XI%; =9384—288x0,8” = 9200W

> Cong suit phan co :
Poco =Py — I 4nX(R, +R,,,) = 9200 —40% x2,45 = 5280 W

Bai 36:

Mot may phat dién DC kich tir song song co6 cac s6 lidu sau :Ugy = 115.V,
P,, =27.KW I, =5A, R, =0,02Q, toc d0 quay cua may phat n = 1150
(vong/phut) ,7,., =0,86, 2AU,, =2V.

a/ Néu dém dung nhu mot dco dién ( bo qua phan ung phan tng ) ,voi
Ugm=110.V, P,, =25.KW ,7,. =0,86. Hay tinh toc 40 n ? ciia dco .

b/ Su bién doi toc do tir day dén khong tai .

HD:
a/

< Khi lam viéc & ché do may phat :
> Dong dién phan tng cua MF:

P
I, ——me oy =27990 5 o4
Umr 115

> Stec dién dong phan Gtmg may phat :

Tacd: Eyy =Ugp +1,  XR, +2AUL, =115+ 240%0,02+2 =121,8V
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% Khi lam viéc ¢ ché do dong co :

> Dong dién phan tng cta dco

 Paoc 25000 110

I, oc = - = - =259,5.A
P U e 0P 086x110 T 115

> Stec dién dong phan tng dong co
Tacd: Eyype =Umoe — Iy pcXRy —2AU =110+259,5%0,02 —2 =102,8V
> Lap ti s6 gitr sdd cia MF va BC :

EUDC — KE'¢DC'nDC — 10278 (1)
EU<MF KE‘¢'MF nMF 121’8

Mac khac theo gia thuyét vi bé qua phan g phan (mg nén ta c6 :

&: Lyroc —ﬁ.@)

¢MF IKT.MF 5

Tir (1) va (2) ta suy ra toc d6 ciia dong co nhu sau:

E 4.8X.n
soo _ ABKNoe 1028 _ 102865 | 1028XXI1S0 oo
E e 5Xn, 1218 4,8x121,8 121,8%4,8
b/
» Khi lam viéc & ché do khong tai:
Lypc=0,1nén Eyope =Ugnpc =Ko XNg pc
> Tbc d6 cua dco dén khi khong tai
, E .n
Taco: —wooc _Mopc _ 110 No pe =£anC :M:IOSI.(V/ p)
Eype Npe 1028 102,8 102,8
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Bai 37:

Mot may Deo dién DC kich tir song song ¢6 cac sb liéu sau Py, = 12KW,
Ugm =250V, R, =170Q, R, =0,22.Q, n=0,873. Khi chay khong tai voi dién
ap dinh mirc , tbe d6 khong tai n, = 1200 (v/p)., Iy = 3.A , Khi kéo tai dinh murc
v6i dién ap dinh muec ,tir thong gidm 2 % so véi khi khong tai . Tinh toc d§ dinh
muc ?

HD:
> St dién dong phan Gng khi chay khong tai :

Taco: E,o=U,, —I,oXR, =250—3x0,22 = 249,34V
> Suc dién dong phan ung khi chay luc dinh mirc :

Taco: E g =Ugn 1 amXRy

dm
Vi dong dién phan Gng lac chay dinh mirc:

_ Py Uy 12000 250
U, R 0.873x250 170
> Vay Strc dién dong phan tmg khi chay ltc dinh mirc 1a

=53,51.A

Ly am = Lam =Lkt

Eyan =Ugn — Iy anXR, =250 —53,51x0,22 = 238,23V

> Talaptiso:

Eyo  Kudon, _ 24934
Eyam  KgbgnNim 238,23’

(M

Theo d& bai thi tir thong lac lac dco chay dinh mirc giam 2 % so véi lac dco
chay khong tai, c6 nghia la:

_ 989 o _100
b =98% o 2= ()

Tir (1) va (2) ta tinh duge toc do dinh mire cia deo :

100x1200 249,34 100x1200x238,23
_ =Ny, = =1170.(v/ p)
98xn,, 238,23 98x249,34
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Bai 38:

Mot may phat dién DC kich tir song song c¢6 cac s6 lidu sau :

Pym = 100KW, Ug, = 230V, R,;, =57,5Q, R, =0,05.Q. Tinh strc dién
dong phan tng cua may phat khi Uy, vOi :

a/ HE SQ tai K, =1

b/ H¢ so tai K, =,05

HD:
» Dong dién kich tur // :

L =

Yom 230 _, 0
Ry, 57.5

» Dong dién dinh muc :

P,. 100000
Id = =

. = 434,78.A
U

dm

a/ KhihésbtaiK, =1

, I
taco: K, =—=1=1, =1, =434,78.A

dm
> Dong dién phan Ung ctia may phat:
Taco: I, =1, +1,; =434,78+4 =438,78.A
> St dién dong phan tng :

Taco: U=E,-I,xR, = E, =U +I,XR, =230+438,78x0,05 = 252V

b/ Khi hé sé tai K, =0,5

, I
tacd: K, =——=0,5=1, =0,5xI,, =0,5x434,78 =217,39.A

dm

> Dong dién phan ung ctia may phat:
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Tacod: I, =1, +I, =217,39+4=22139.A
> Strc dién dong phan ung :

Taco: U=E;, -I;xR, = E;, =U +I; xR, =230+221,39x0,05 =241V

Bai 39 :
Mot may Pco dién DC kich tir hén hop co céc s6 lidu sau :
Rer, =125Q, R, =0,06Q, Ry = 0,04Q khi 1am viéc v6i dién ap Ugy =
250V, dong dién I = 200.A , moment dién tot Mg = 696 .N.m ,
a/ Tinh cong suét dién tiéu thu coa dco ?
b/ Tinh tc do cua dco ?
HD:
a/
» Cong sudt tiéu thu dién cua dco:

P, =U, XI, =250x200 = 50000W

b/ Tinh tdc d6 cua dco:
» Dong dién kich tur // :

T 20 _5A
Rery 125

IKT /1
> Dong dién phan tGng:
Taco: I, =1-1,;,=200-2=198.A
> St dién dong phan tng :
Tacd: E, =U—I,X(R, +Ryry ) =250 —198x(0,06 + 0,04) = 230,2.V
> Cong suat dién tir :

P, =E, I, =230,2x198 = 45579,6 W
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» Taco quan hé :
Py _PyX60 _ _ PyX60 _ 45579.6x60

= = = 625.(v/
“T Q0 27zn 2xM,  27%696 v7P)

Vay tbc d6 cua dong co 1a : n = 625 vong/phut .

XXX XXX XXXXXXXXXXXXXXXXXXXXXX XXX XXX XXX XXXXX XXX XXX XXXXXXXX

PHAN D : MAY BIEN AP

SO LUOC VE LY THUYET :

I. MAY BIEN AP MOT PHA:

1) Dién tich dac c6 ich :

S¢ = SXK.(m?,cm?) voéi : S 1a tiét dién 18i thép , K : hé sb ép chat

2) Tu théng cuc dai trong 161 thép :

P = BXS¢, .(Wh) v61 B: 1a tir cdm trong 161 thép

Hoac N = _ =.(vong.)
4,44xfx @,

3) Ton hao sat tir trong 15i thép:

1,3
AP, = p%oxB?nx[ij XG =.W) hay AP, = R, xI’

50
Voi :
» Trong lugng cua 16i thép:

G =VxG, =(Kg)  trong d6 G, (Kg/m”) 1a trong lugng riéng cua 15i thép
> Thé tich cta 15i thép :

V =8¢ Xl =(m?)
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4) cac dai luong quy doi:

> stic dién dong thu cap quy doi:  E, = K, XE,
> dién ap tht cdp quy d6i: U, =K, xU, =U,

2

> dong dién thir cAp quy dbi: T, = KI _1,

BA

> dién tro thir cap quy doi: R, = K2, xR,

> dién khang thir cAp quy doi : X, = K2, xX,
> tong tré thi cap quy doi : Z), =K2,xZ,

> Ti so bién ap :

Ko -BU LN
E, U N

2 2 Il 2

5) Thi nghiém khong tai :

2 2 17 A . U
» Tong tr¢ e khong tai : Z, = Ildm =7Z,+Z, =(Q)

0
» Dong dién luc khong tai :

U, U,
Z, \/(R1 + Rth)2 +(X1 + Xth)2

P
f=1
I
I

> Dong dién khong tai phan tram :

I
1,% =—x100

ldm

> Hé sb cong suit lic khong tai:

Cosg, = L
' U\ amXIo VRS + X¢
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A 9 7 A P P
> Dién tr¢ luc khong tai :R) =—- =R, +R, =Q
I0
» Dién khang luc khong tai : Xo=+Z:-R; =X, +X,=Q
> Ton hao sit Itic khong tai :

APfe.O = Po - APcuAl = Po - I(z)XR1

6) Thi nghiém ngén mach :

> Dong dién ngan mach : I, =1,

3 . U
» Tong tré ngan mach : Z,, = I_N
N
A 9 , z PN
» Dién trd e ngan mach : Ry = =
N

> Dién khang ngan mach : X, =,/Z% -R2 =Q

R X
Taco: RI:R;:TN, X, =X, =20

> Dién 4p ngan mach phéan trim :

Uy I, XZ,

X100 = ———=x100

1.dm 1.dm

U, %=

» Dién ap roi trén dién tré ngan mach phan tram:

U I, xR, I;.XR P
U, %= MR x100 = ~an* T _ ZinXBy g 00 - g0

1.dm 1dm Sldm dm

> Dién 4p roi trén dién khang ngan mach phan trim:

Uy x %= Yx X100 = Mxloo

1.dm Uldm
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» HE s0 cong suat lic ngan mach :

Py

Coson = U,xI
N N

> (Cong suat ngan mach :

Py= APcu.l +APCU.2 = IIZN XR] +I,zzN XR; = I]2N X(Rl + R£)= 112N XRN

II. MAY BIEN AP BA PHA :

1) Dong dién so cp va thi cap dinh muc :

S Sim

Ildm :\/— - ’ I2dm :\/—
3XUl.dm 3XU2.dm

2) Thi nghiém khdng tai :

U
1dm — 1.f ~ Zth — (Q)

x U
» Tong trd luc khong tdi : Z, =
V3xt,, Iy

> Dong dién khong tai phan tram :

I
1,% =—2x100

1dm
» Hg s0 cong suat luc khong tai:

PO _ PO
V3XU, X1, 3XU, X

Cosp, =

‘A 2 4 ~ 9 P
» Dién trd e khong tai : R, = ﬁ =R, =Q
X 0

» Dién khang luc khong tai : Xo=+Zi =R} =X, =Q
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3) Thi nghiém ngan mach :

Ui _ Ugn
Iy - \/EXIN

Py

3,

> Tong trd ngin mach : Z, =

» Dién tro luc ngén mach: R =

> Dién khang ngan mach : X, =,/Z% -R2 =Q
Lo, ' RN '
Taco.RlzRZ:T, X, =X, ="M

> Dién 4p ngan mach phan trim :

U] U . .xU,% U u.o
UN%= 1f.N X100:>U1f'N _ ot N °: Lam X NA)
Ut gm 100 V3x100

» Dién ap roi trén dién tré ngan mach phan tram:

I, XR
1fN N X100 — IldeRN

1f 1dm

V3

X100

Uyr%=

> Dién 4p roi trén dién khang ngan mach phan trim:

I XX I, xX
Uy, %= N2 4100 =~ X2y 09

1f ldm

NG

> Do thay d6i dién ap thir cp phan tram khi ¢6 : K, va Cosg,:

AU, % =K x(U ,%xCosp, +U  , %XxSing, )

U24dm -U

Hodc AU,% = 2 X100

2.dm
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» HE s0 cong suat lic ngan mach :

Py _ Py
\/§XU an Xiam 3XU ¢ XD

Cosgp, =

4) Hiéu suat MBA :

K,xS,,xCosgp,

= 5 X100
K XSy, XCosg, + P, + K| XP,

n

5) Heé s tai lac MBA c6 hiéu suét cuc dai :

K, - L b I}
I2.dm P2.dm Idm
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BAI TAP Vi DU MBA MOT PHA

Bail:

Mot cudn diy dugc quan trén 161 thép dugce ghép bang cac 14 thép ki thuat
dién , c6 tiét dién 161 thép S = 25cm® =25x10*m?. Hé s6 ép chat K. = 0,93, tir cam
cua 161 thép B = 1,2 Tesla ., di¢n ap dat vao cuon day U =220V, f =50H,. Hay
xac dinh ¢, =7, va dién 4p dit trén 1 vong day ?

HD:
» Tiet dién co ich :

S = SXK . =25x107x0,93 = 23,25x107*.(m?)
» Tu thong cuc dai trong 161 thép :
B = BXS, =1,2X23,25x107* =27,9x10~*.(Wb)

> Sb vong day quin trén cudn day :

Taco: N= = = 220 — =355.(vong.)
4,44xfx¢g,  4,44x50%27,9x10
Vo1 E~U =220V
» Dién ép datlén 1 vong :
u 220
—=—=0,62..(V/1.von
N 355 v 9
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Bai2:

Mot MBA 1 pha c¢6 dung lugng S =5 KVA , ¢6 2 day quan so cAp va 2 day
quan tht cdp gidng nhau .Pién 4 ap dinh murc cua day quan so cdp 13 :
Uy gm= 10000.V , dién ap thir cap mdicuén 1a : Uy g, =110V . Thay ddi cach ndi
cac day quan v6i nhau sé& co cac ti bién d6i dién ap dinh mirc khac nhau . V&i mdi
cach ndi hay tinh dong dién dinh muic so cap va thir cp ?

HD:

a) Noiti€ép - noi tiép:

Tacod:
S 5000

Il.dm =T =0,25.
U, 10000+10000

1, _ S _ 5000 _ 5934

U, 1104110

b) Néi tiép — song song:

Taco:

Ildm=i _ 9000 s
' U, 10000+10000

[y =SS0
MU, 110

¢) Song song — song song :
Taco:
S 5000

L. ==
Ty 10000

Pron

L, =—=2900_4s545A
™y, 110

d) Song song — nbi tiép :
Taco:
S 5000

I =—=—""=05A
U, 10000

Ly =o=200 5734
MmTU, 1104110
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Bai 3:
a/ Mot 16i thép duge quan 1 cudn diy c6 : N =300 vong , 15i thép c6 chiéu
dai trung binh |, = 05.m , tiét dién do : S =35,5cm* =35,5x10"*m?, hé s6 ép chat

K. =093, sttc ton hao : p v, = 0,6V%g . Trong lugng rién cua thép
50

G, =7650. K%3 , cudn day dugc dat vao nguén U=220V, f =50H,. Tinh ton
hao sat tir trong 15i thép ?

b/ Tinh cong suat tdc dung P ? HE sO cOng suat ? va cong suat phan khang ?
ctua cudn day ti€u thy . Cho biet R=0,5Q,1=0,6 A .

¢/ Xac dinh cac thong s6 ciia cudn day : Zg ? X ? R ?

HD:
a/
» Tu thong trong 161 thép:

E 220

_ _ =33x10*.(Wb)
4,44t XN 4,44x50x300

P
> Tiét dién co ich cua 15 thép:

S¢ = SXK . =35,5x107x0,93 = 33x107.(m?)
» Tu cam trong 161 thép :

¢, 33x107*
" S, 33x107

=1.(T).Tecla

» Trong lugng cua 161 thép:

G =VxG,

Véi thé tich cua 13i thép :

V =S Xz =33x107".(m?)x0,5.(m) =16,5x10*.(m*)
Vay ta c6 trong lugng cuia 161 thép :

G =VxG, = 16,510~ x7650.m°x K%3 —12,6.Kg

SVTH: Vuong Van Hung T - Truong :CD- KT-KT-CN II
rang-
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> Ton hao st tir ttrong 151 thép

50

1,3 1,3
AP, = p%oxBfnx(i) XG = 0,6x1” X(%j X12,6 =7,56.(W)

50
b/

> Cong suit tac dung :
P=AP,, +AP,

Véi t6n hao dong duoc tinh nhu sau :

AP, =RxI* =0,5%0,6* = 0,18.(W)

Vaytacod: P=AP,, +AP, =0,18+7,56 =7,74.(W)

» H¢ so cong suat :

Cosp = P = 7,74 =0,058
UxI 220x0,6

> Cong suit phan khang :

Tacd:

Q =UxIXSing = UxIx,/1—Cosp* = 220x0,6X+/1—-0,058> =131,8.(KVAR)

c/
> Tong tré trong cudn day :
7, =9 220 36670

I 0,6

» Dién tro tir hoa :

AP
= = 7’5? -21.0
I 0,6

Rth =

» Dién khang tir hoa :

X = szh ~-R; = \/366,72 —212 =366.0

SVTH: Vuong Van Hung T 7
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Bai4:

Mot MBA 1 pha ¢6 Uy, =220.V , Upy, = 127.V, cac thong sb cua day quan
nhusau: R, =0,3.Q, X, =0,25Q, R, =0,1.Q , X, 0083Q Thir cip duoc ndi
voi tai co té)ng tré phuc Ztal 58+ j5,17.(Q) .

a/ Tinh cac thong s6 cua so do thay thé ( cac dai luong quy d6i cua thur cap ).
Coi Ip=0. Tinh dong dién thu cap quy ddi ? va dong dién so cap ? , Hé s6 cong
sut cua so cap ?

b/ tinh cong suét tac dung ? cong suat phan khang cuia so cip va cua tai: P ?
Q?P?7Q?val;?

HD:
a/ o
» H¢ so bién ap :

U
Ky = b= 220 173
U2 127
> Dién trd thir cAp quy doi:

R, =K;, xR, =1,73°x0,1 = 0,3.Q

> Dbién khang quy dbi:

X! =K2,xX, =1,73*X0,083 = 0,25.0
> Pién khang tai quy doi:

Tir tong trd phirc clia tai ta cé : Z,, =58+ j5,17.(Q) = R, + jX,
=R, =58Qva = X, =517.0Q
Vay dién khang tai quy doi 1a : X/ =K2,xX, =1,73*x5,17 =15,47.0

> Dién trd tai quy doi:

R/ =K2,XR, =1,73’X5,8 =17,36.0

> Dong dién so cdp va dong thir cAp quy doi:
Taco: I, =1, +(-1))

Vil,=0=1, =-1)

SVTH: Vuong Van Hung T - Truong :CD- KT-KT-CN II
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' Ul
Il :_12 - ’ 1\2 ' 1\2 -
Ve JR 4R+ R +(X, + X+ X/)
= 220 =9,15.(A)
J0,3+03+17.36)° +(0,25+0,25+15,47)
> Hé sb cong suit co cap:
Cosp, = R = (R +R; +R/) _
Z JR+RAR) +(X, + X, + X[ )
_ (0,3+0,3+17,36) 0747

J03+03+17,36)° +(0,25+0,25+15,47)
b/ ’ ,
» Cong suat tac dung cua so cap :
P, =U,xI,xCosg, = 220X9,15X0,747 = 1503,7W
> Cong suit phan khang cta so cip:
Q =U,XI,xSing, =U,XI,x\/1-Cosg] =220x9,15x/1-0,747> =1338,3.(KVAR)
> Cong suit tac dung cua tai:
P, = RXI2 = RX(K o XI5 )’ = 5,8%(1,73%9,15)° =1453,3W
> Cong suat phan khang cta tai:
Q, = X, XI2 = X X(K g, X1}, )* = 5,17x(1,73%9,15)* =1295,5.(KVAR)
» Dién ap trén tai :

Taco: U, = ZxI, = ,xyR2 + X =(1,73x9,15)x/5,8> +5,17% =123V

SVTH: Vuong Van Hung T 74 Truong :CD- KT-KT-CN II
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Bai 5:

Mot MBA 1 pha c6 Uy, =220.V , Upgy = 127.V, Ip= 1,4A , Py=30W, lam
thi nghiém ngén mach thi: I, , =1, ,, =1135.A, U, =88V, P, =80W . Tinh céc
thong sb so dd thay thé ? Pién trd va dién khang day quan thir cip quy doi ?

HD:
a/ Thi nghi¢m khong tai:

> Tong tré khong tai :

u
z, =2 220 _ 1570
I, 14

» Dién tré khong tai:

P
R =-2=22 _1530
2 14

» Dién khang khong tai:

X, =yZ2 —RZ =157 -153* =156,3.0

b/ Thi nghiém ngén mach :
» Tong tré ngan mach :

Uy 88
I, 1135
> Dién tro ngan mach:

Z, =

=0,78.Q

P 88

=0,62.Q

"T 21135

n

> Dién khang ngan mach:

Xy =+/Z% —RZ =4/0,78> —0,62> = 0,47.0

> Dién trd thir cp chua quy doi:

, R
Taco: R ~R; :TN:O’62

=0,31.Q

SVTH: Vuong Van Hung
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A A 1A 1 U
H@soblenap:KBA:—‘:Ezl,B
u, 127

Vay dién tré thtr cap chua quy d6i 1 :

Ry 031
K:, 1737

=0,1.Q

2

> Pién khang tht cap chir quy doi:

X
Taco: X, =X, = 2“ _ 047 =0,235.Q
XI
=X, =22 =225 080
K3, 173
Bai 6 :

Mot MBA 1 pha c6 dung luong Sy, = 25KVA, Uyg, =380.V, Uyy, = 127.V,
U n/ = 4%

a/ Tinh dong dién dinh muc so cap va thir cap ?
b/ Tinh dong ngin mach khi dién ap dit vao bang Ujgm va Uy = 70% Ugp, ?

HD:
a/ ’
» Dong dién dinh muc so va tha cap :

S 25000

[, =— =" =658.A
Ty, 380
L, =— =200 155¢5A
™y, 127

b/

o0 KhiU,=Uyy:

> Dong ngan mach phia so cap :

I, = Liam_y09 = 88 =1645.A
SVTH: Vuong Van Hung Truong :CD- KT-KT-CN II
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> Dong ngan mach phia thir cp :
196,85 x100 =4921.A

I
1,, =29 X100 =
U
N%

0 Khi U, =70%Uqy :
> Dong ngin mach phia so cép :

I =2 X1645 = 1151,5.A
N 7100

> Dong ngin mach phia thir cap :

I2AN

= 70 X4921.=3444,7A
100

Bai 7:

Cho mét MBA ¢6 dung lugng Sy, = 20000KVA |, U4, = 126,8 KV,
Upgm =1 I.KVE f= 50H,, dién tich 16i’ thép S= 3595 ’cmz , mat dg tu thong B= 1,35
Tesla . Tinh s6 vong day cua day quan so va thar cap .

HD:
» Tu thong 161 thép :

#, =BXS =1,35x3595x10~* = 0,485.(W b)

> S6 vong day quin so cip :

Taco:
3
NPT E— . LTy
4,44xfxg,  4,44x50x0,485
> S6 vong day quan thir céap
Taco:
3
N, = e XD 6 vong)
4,44xfxg,  4,44x50x0,485
SVTH: Vuong Van Hung Truong :CD- KT-KT-CN II
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Bai 8:

35

Cho MBA 1 pha c6 cac sb liéu sau: Sg, = 6637KVA, 3—1 = E.Kv ,

2

P, =53500W, Uy% = 8
a/ TinhZ,? R,? ? ’ ,
b/ Gia st R, = R;, Tinh dién tré khong quy doi cua day quan thir cap R, =?

HD:

a/

> Dong dién dinh mic so cap :

Sen 6637

=189,63.A

I1.dm = Il.N =
1

» Dién tré ngan mach:

P, 53500

VTR 189,63
> Tong trd ngan mach:

Uu% ., 8 35000 _

=N U, = =14,8.A0
100XI,, 100 189,63

, I xZ
Taco: U, %=—""Lx100=Z,

ldm

b/
> Pién trd thir cdp chua quy doi:

R
Taco: R, =R, =—"= LS _ 0,75.Q
2 2

U, 35

HésObiénap: K, =—L=2-=35
' P Ben U, 10

Vay dién tré thtr cap chua quy d6i 1a :

R} 075

= =0,061.Q
K2, 35

7 =

2

XXXXXXXXXXXXX XXX XXX XX XXX XXX XX XXX XXX XXX XXX XXX XXX XXX XXXXXXXX
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MAY BIEN AP BA PHA

Bai 1:

Mot MBA 3 pha nbi (%) c6 dung luong Sy, = 60KVA | Uyg= 35KV,
Uzam= 400V . Lam thi nghiém khong tai : 1,% =11, Po =502W. Lam thi nghiém
ngén mach : U % =4,55%, Py =1200.W. Tinh :

a/ Dong dién dinh mirc so cip va thir cap ? va dong khong tai I,="?

b/ Tinh Cosp, =? Uyx=7? Cosg, =?

¢/ Tinh K, = ? hi¢u suat ciia may » =? khi K, =0,5 va Cosg = 0,9

HD:
a/ ,
» Dién ap phaso cap :
Tacod: U, :U—1d=@:20207.\/
V33

> Dong dién dinh mic phia so cép :

| _ S __ S __60000 _
MUU3xU, ABxU,,  43x35000

> Dong dién dinh muc phia thir cép

| _ S __ Sw __ 60000
MMOU3xU,, ABxU,, +/3%400

=86,6.A

» Dong dién luc khong tai :

0
_Lo%oXlan _ A1 0y 611A
100 100

I,

b/
> Hé s cong suit lic khong tai:

P, =3xU; xI,;,xCosg, = ﬁXUIdOXIIdOXCOS(DO
Taco:
P, B 502
V3xU,, XI,  +/3x35000x0,11

= Cosg, = =0,075

SVTH: Vuong Van Hung T 9 Truong :CD- KT-KT-CN II
rang-
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> Dién ap day khi ngan mach :

U.% 455

U,y =U g x—2 2 X35000 =1592,5V
100 0

> Dién ap pha khi ngan mach :

Uy 15925

U. = =
1f.N \/g \/g

=919,4V

» Hg s0 cong suat lic ngan mach:

Py =3xU ¢\ XI, 4n XCOSQy = \/gxuld.N Xl,4 4 XCOSQ,
Taco:
P, 3 1200 3
V3XU (XL, A3X1592,5x1

= Cosgp, =

c/
> Hé sd tai lac MBA ¢6 hiéu suét cuc dai

P
K, = |20 = [392 6646
P, V1200
> Hiéu suat cia MBA khi K, =0,5 va Cosg = 0,9

Taco:

- K XS, XC0s, ~ 0,5X60000X0,9 ~
K XS, XCOs@, + P, +KZXP,  0,5X60000X0,9 + 502 +0,5” x1200

n

2

SVTH: Vuong Van Hung T 20 Truong :CD- KT-KT-CN II
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Bai 2:

Mot MBA 3 pha nbi (% -1 1) c6 cac thong s6 sau: Ujgn= 35000V,

Ligm= 92,5A Lam thi nghiém khong tai : 1,% = 4,5%, Po = 15,8KW. Lam thi
nghiém ngén mach : U % =7,5.%,Py=57KW. Tinh :

a/ Cac tham sé lic khong tai (Zo? Ro? X0 ?)

b/ Cac tham s6 liic ngdn mach (Zy? Ry? Xy ?)

Va céc thanh phan U ;% =7 , U, % =?

c/ Bo thay doi dién ap AU,.% =? khi tai dinh mtrc véi Cosg, =08, K, =1

d/ Hé s tai cuc dai K;=?vahiéu suét cuia may 7 =? 06 tai dinh muc. voi
Cosp, =08, K, =1

HD:
a/
» Dong dién luc khong tai :

_LoYoXhan _ 45 05 5 _ 4164

IO
100 100

> Tong tro khong ti :

Uy Uy 35000

Z. = = = =4857,5.Q
’ IO.f \/§X10_f \/§X491 6

» Dién tro luc khong tai :

P, 18,5x1000
3xI,  3x4,16°
» Dién khang luc khong tai :

R, = 356.0

X, =[Z2 —RZ =/4857,5> =356 = 4844.4.0

b
> Tong trd ltc ngén mach :
U
Tacod: Z, =— "
IN

Véi dién ap pha lic ngin mach 13 :

SVTH: Vuong Van Hung T 81 Truong :CD- KT-KT-CN II
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U, . xU, % 0
Ujpy =———" ? Y Y% 35000, 75 _ 55y

100 J3 100 J3 100

Vay tong trd khi ngdgn mach 1a: z,, = % =16,4.0

b

> Dién tro ngan mach :

P, Py 57000

Ry = = -
A, 3x(I,, ) 3x92,5°

9 Lo

> Dién khang lic ngan mach:

Xy =4Z% —RZ =4/16,4’ =2,2* =162.0
> Céc thanh phan ngin mach :
Dién 4p roi trén dién tré ngan mach phan trim :

L XR X100 T4 ¥R, 92,5%2,2x100

T 5 - 0f — = 1 = =1,02.%
aco:U % U, U, X100 35000 ,02.%
5 5
Dién ap roi trén dién khang ngan mach phan tram :
[ XX X100 T, XX 92,5x16,2x100
T /4 : 0/ — 1dm N — 1dm N 1 — > > — 4 .0
aco: U % U, U, X100 35000 7,43.%
5 5
c/ 7 ’ ‘
» Do thay doi dién ap tha cap phan tram :
AU, % =K x(U ,%xCosp, +U  , %XSing, )
Taco:
= AU, % = 1x(1,02x0,8 + 7,43x0,6) = 5,27
V61 Cosep, =0,8 = Sing, =0,6
SVTH: Vuong Van Hung Truong :CD- KT-KT-CN II
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d/

> Heé sb tai lic MBA c¢6 hiéu suét cuc dai :

P
K, = -0 - l§§99::057
p, V57000
> Hiéu suat cia MBA khi tai dinh mirc v&i Cosg, =08, K, =1

Taco:

K, XS, XC0s@, 1%/3X35000%92,5%0,8

= = = 0,97
K XS, XCOS@, + P, + K7 XP,  1x4/3x35000%92,5x0,8 + 18500 + 12 X57000

n

Vi S, =/3xU,, XL, = +/3X35000x92,5 = 60.KVA

Bai3:

Cho 3 MBA 3 pha c6 cung to ndi dy va ti sd bién ap , v6i cac thong sb sau
S1am= 180KVA , Sy4m=240KVA |, S;=320KVA , U, % =5,4%, U, % = 6%,

U,, % = 6,6.% .Hay xac dinh tai cia mdi MBA khi tai chung ciia MBA bang tong

cong suat dinh muc Cf}a ching S=740.KVA , va tinh xem tai téng tdi da dé khong

MBA nao bi qua tai bang bao nhiéu ?

HD: )
» Tong hé suat dong :

nS 180 240 320
=—+ +

Do =121,8. KVA
U, % 54 6 66
> Hé s6 tai:
K, = S: 5
U " %XZ dm.i
i=1 U N.i
SVTH: Vuong Van Hung Truong :CD- KT-KT-CN II
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S 740

V6iMBA l1taco: K, = - S = Saxls
UNI%XZ dm.i »4X B
. i:1UN|

1125

=S, =K, XS, = 1,125x180 = 202,5.KVA

S, 740
ng - -
U, %Xz Udm_, 6x121,8
i=1

Tuong tu v61 MBA 2tacod : K, =

2

N.i

=S, =K,,%S,,, = 1,01x240 = 243 KVA

St 740
n S ) - =
Uy, % Demt 6,6x121.8

i=l M N.i

Vi MBA 3tacod: K,, =

2

=S, =K, 3XS,, ; =092x320 = 294,5.KVA

> Tathiy MBA 1 c6 c6 U, % nho nhat ,bi tai nhiéu . trong khi 46 MBA 3
¢6 U, % 16n nhat bi hut tai . Tai tong t6i da dé khong MBA nao bi qua
tai img voi khi K=1:

S, ~ S,
n S ) -
U Nj%)(Zﬂ 5,4x121,8

i=l M N

Do d6 phan cong suit dit ciia cac MBA khong duoc loi dung s& bang :

Taco K, = =1=S, =54x121,8 = 657,7.KVA

S, =740-657,7 =82,3.KVA

Bai 4 :
35000

Cho 1 MBA 3 pha ¢6 cc sb liéu sau : Sgy = 5600.KVA , o1 = 33000,
U, ~ 6600

;—1= j’gzg.A, Po= 18,5.KW , 1,% =4,5%, U, % =7,5%, Py = 57 KW.
2

SVTH: Vuong Van Hung T 84 Truong :CD- KT-KT-CN II
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Hay xac dinh :
a/ Cac tham s6 lac khong tai (Zo ? Ro ? X, ?)
b/ Cac tham sd lic ngidn mach (Zy ? Ry ? Xn ?)
Va cac thanh phan U ;% =2 , U, % =?

HD:
a/
» Dong di¢n luc khong tai :

0
_Lo%0Xhan _ 45 055 _ 4161
100 100

I,

> Tong tro khong tai :

, _Yie_ Uy _ 35000
’ IO.f '\/§XIOIf '\/§X4916

=4857,5.Q

» Dién trd luc khong tai :

P,  18,5x1000

—=356.Q
3xI, 3x4,16

R, =

» Dién khang luc khong tai :

X, = Z2 —RZ =/4857,5% —356° = 4844,4.0

b/
> Tong trd lic ngan mach :

1f.N

Iy

Taco: Z, =

Véi dién ap pha ltc ngin mach 13 :

U XUy% U, Uy% 35000 7,5

Uiy = = X = X—==1515V

100 J3 100 J3 100

1515

Vay tong trd khi ngdgn mach 1a: z,, = 025 16,4.0

b

SVTH: Vuong Van Hung T 85
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> Dién tré ngan mach :

P, Py 57000

C3x, 3x(1,,, ) 3x92,5°

= g

N

> Dién khang lic ngan mach:

Xy =423 —R =4/16,4* —22* =16,2.0

> Cac thanh phan ngan mach :

Dién ap roi trén dién tré ngan mach phan tram :

[gnXRy X100 I, XR 92,5x2,2x100
Tacd: U, %=X =1 N X100 = =1,02.%
B0 R E T U, 35000
5 5
Dién ap roi trén dién khang ngan mach phan tram :
[ XX X100 T, xX 92,5x16,2x100
Taco: Uy, %=—""N =N X100 = 2 — = 7,43.%
a Cco Nx 70 U” Uild 35000 , ()
5 5

Bai 5:

Mot MBA 3 pha noi (% - 12) c6 céc thong s6 sau: Ujgn= 6000V,

Sam= 180 KVA . Lam thi nghiém khong tai : 1,% = 6,4.%, Po = 1000W. Lam
thi nghiém ngan mach : U, % =5,5..%, Py = 4000 W.cho biét R, =R}, X, ~ X!

Tinh : ,

a/ Cac tham s@ luc kh@ng tai (Zo?Ro? Xy ?)

b/ Cac tham so h}C ngan mach (Zy? Ry ? XN ?)

Va cac thanh phan U ;% =7 , U, % =?

HD:
a/ ’
» Dong dién dinh murc phia so cap :
I, - San __ Sgn _ 180000 _ 173.A
3xUy;  W3xU,  +/3x6000
SVTH: Vuong Van Hung Truong :CD- KT-KT-CN II
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» Dong dién luc khong tai :

C1,%X,, 64

I, =22 x173=11.A
100 100

> Tong tro khong ti :

Ui Uy, _ 6000

IO.f - '\/§X10_f - '\/EXLI

=3149.Q2

Z,=

» Dién tro luc khong tai :

P, 1000

—=275.0
3xl,,  3xLl

R, =

» Dién khang luc khong tai :

X, =22 —R? =+/3149° — 2757 =3137.0Q

b/
> Dién ap day khi ngan mach :

Uy% _ 55

X—— x6000 =330V
100 100

UldN :Uldm

> Dién ap pha khi ngn mach :

Yian _ 330 _1g9y

NERG

> Tong tré lic ngin mach :

Ulf.N =

Uin Uien 190

Taco: Zy =———= = =11.0Q
I, I, 173
> Pién trd ngan mach :
Ry Py Pw 4000 g
3xIy;  3x(I,,, ) 3x17.3
> Dién khang lic ngan mach:
SVTH: Vuong Van Hung Truong :CD- KT-KT-CN II
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=7 -R2 =117 -4,45* =100

> Céc thanh phan ngin mach :

Dién é&p roi trén dién tré ngan mach phan tram :

XRy x100 XRy 17,3x4,45x100
T U g% = Ligm Ligm X100 =—"————=22.%
5 5
Dién ap roi trén dién khang ngan mach phan tram :
XXy x100 XXy 17,3x10x100
Taco:U,, %= Ligm Lign X100 =—"———=5.%
e T T U o000
5 5

Bai 6:
Mot MBA 3 pha ndi (% - 12) co cac thong sb sau: Ujg= 15 KV,
U= 400V, Sg= 160 KVA .,P; =460W., U % =4.%, Py =2350 W.cho
biét R, R}, X, ~ X}
Tinh :
a1, =2, 1, =2, Ry =2, X, =2,2Z,=2,R =2R, =2 X,=2X,=
Va cac thanh phan U ;% =2 , U, % =2
b/ D thay ddi dién &p AU,.% =? va U, =? khi tai dinh mtc voi
Cosp, =08, K, =1
¢/ Hiéu suét cua may 7 =? khi. Cose, =08, K, =0,75

HD:
a/ )
» Dong dién dinh mirc phia so cap :

| _ Sw __Se __160000
“M3xUy A3xU,,  4/3x15000

=6,16.A

> Dong dién dinh muc phia thtr cap

S S 160000
I m = dm = dm = = 230A
MMU3XU,, ABXU,, A/3x400
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> Tong trd lic ngan mach :

Taco:
UN%:MXmOZM:ZN :UN%XUldm _
U Yiam 100%+/3XI,,,
J3
__aS000 oo
100%+/3x3,16
> Dién tré ngan mach :
Ry =t = w20 5560

C3xd, 3x(1, ) 36,167

> Dién khang lic ngan mach:

Xy =423 —RZ =4/56,2> 20,6’ =523.0

> Dién trd so cap va dién tro thir cip quy doi:

Ry 206

Taco: R =R, = 5 =10,3.Q

> Pién khang so cap va dién khang tht cap quy doi:

X
Taco: X, =X :TN:56’2

=28,1..Q
> Hiéu suat MBA :

U, _ 15000 .

Ko, =—-
AU, 400

> Pién trd va dién khang chua quy doi :

R, 10,3

Tacod: R, =K, xR, = R, =—2 = =0,007.Q
2 BA 2 2 KQBA 37’52
X, =Kp XX, = X, = XZZ = 28’12 =0,02.Q
K2, 375
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> Céc thanh phan ngin mach :

Dién &p roi trén dién tré ngan mach phan tram :

[gnXRy X100 I, XR 6,16x20,6x100
Taco: Uy o%=—"m""~ =T N %100 = — j =1,46.%
a Cco NR 70 U” Uild 15000 , 0
5 N
Dién ap roi trén dién khang ngan mach phan tram :
[ XX X100 T, XX 6,16x56,2x100
Taco: U, , %=—"m"N = 1N %100 = X =3,7.%
a Cco Nx 70 Ulf Uild 6000 , 0
V3 V3

b/
> Do thay d6i dién ap thir cap phan tram khi K= 1,
Cosep, =0,8 = Sing, =0,6 :

AU, % =K x(U ,%xCosp, +U  , %XxSing, )
Taco:

= AU, % = 1x(1,46x0,8 + 3,7x0,6) = 3,4V
> Dién ap tha cap khi K, =1 :

— 0
Tacod: AU, % :MXIOO:U2 =U, _ AU, YoxUy g
U, ' 100
A 0
Vayu, =u,, - 2927 _ 40 34X400 _5q0
‘ 100
c/ ,
» Hi¢u suat MBA khi K, = 0,75, Cosp, =0,8 :
Ta co:
- K,xS,,xCosgp, B 0,75x160000x0,8 B
K xS, xCosp, + P, + KIxP,  0,75x160000x0,8 + 460 +0,75*x2350
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