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CHUONG 05 .
DONG CO' KHONG DONG BO 3 PHA

5.1. TONG QUAN VE TU TRWONG TRONG MACH TU CUA DPONG CO DIEN :

Mach tir cGia ddong co cam &ng hay déng co khéng déng bd 3 pha gdm hai thanh phan:

4 Stator : phan ding yén khong quay.
<+ Rotor: phan quay cta dong co.

Khi cho dong dién qua cac bd day quén trén stator dé tao thanh hé thdng dwong stre tr treong
hay tlr thdng trong mach tr. Hé thong dwdng strc tir tred'ng théa cac qui luat sau day:

®» Dudng strc tl trwdng luén c6 hwéng va khép kin trén mach tip .

» Puong stre tir di theo dwéng ngan nhat c6 tr tré nhé nhat va tap trung manh nhét
trong vat liéu dan te.

» Mot hé thdng dwdng stre tr khép kin dwoc goi la mui dwéng strc.

®» S6 mui dwong src bang v&i sé cwe tir hinh thanh trong déng co

cyc TUBAC  pudc cyc TU | STATOR

S6 cyc tir cua dong
co (ky hiéu la 2p), ludn lubn
la sé chan. Cac cwec tiv dbi
tinh luén ludn xép lién tiép
xen _ké nhau trong khoéng
gian cla rotor va stator.
Trong hinh 5.1 trinh bay
phan bbd duong stc tir
trwong dang tbng quét.trén
mach tr clha déng covoi
cac trwdng hop 2p = 2 cuc
va 2p = 4 cyec.

CUC TU NAM " MO HiNH 2p = 4

MO HiNH 2p = 2

HINH 5.1: Phan bé dudng stre tir trwdng trong mach tiy

DAY QUAN STATOR TRUNG TiNH HINH HOC

c/.

CUC TU NAM

STATOR

HINH 5.2: Phan bb dwéng stre tiy trwdng trong mach tir startor dong co 2p = 2 cyec.
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154 BAI GIANG KY THUAT PIEN DIEN TU — CHUPONG 5

Trong hinh 5.2, ta ¢6 thé hinh dung rd rang hon dang dwdng strc t trwdng (hay ti thong)
qua mach tr cia mach tlr ddng co cd 2p = 2. Twr thdng tao ra trong mach t la do cac cudn day
quan trén stator khi cho dong dién di qua. Quan sat hé théng dwdng stre hinh thanh trén mach tw
ta rdt ra cac nhan xét nhw sau:

2 Tai mat cuc tlr c6 dwdng stre di hwdng ra 1a mét cuye tr Bac

#  Tai mat cwe tr cé duwdng stre di hwdng vao la mat cwe tir Nam.

2 Puong sre tly trwdng tap trung manh nhéat ngay gitra mat cwce tiv.

2% DPuwong thang ndi lién thm cla cac méat cuc tw (trong két cAu 2p = 2) goi la truc cwec tiv.
2 DPuwong thdng vudng gbc véi truc cuc tir goi la dweng trung tinh hinh hoc.

5.1.1.PHAN BO TU TRUONG TRONG KHONG GIAN :

Muén hiéu ré phan bé tlr thong trong khéang khe hé khong khi gitea rotor va stator, ta
c6 thé khai trién két cau trong hinh 5.2 tlr dang khéng gian dwa vé dang khai trién trong mat phang
xem hinh 5.3. Theo dién ti hoc, tai nhirng vi tri nao dwéng strc tap trung day dic, mat do
dwong stre tor trwdng phan bd tang cao, tte cam B cé gia tri cao. Ngwoc lai tai cac vi tri nao
PUONG SU’C T TRUGONG PHAN BO THUA THOT, tlp cam B c6 gid tri thap. Twong tw, tai cac vi tri
khéng c6 dwdng strc tir di qua, ttr cdm cé giatrilaB =0 .

Tuy nhién @& phan biét tinh chéat cla cac cuc tr Bac va Nam trén két cAu mach ti, ta cé
thé qui wéc nhu sau :

+ Taicwc Bac qui woc giatriB > 0.
4+ Tai cwc Nam qui wéc giatri B < 0.

. >
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STATOR
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BIEU DIEN TU CAM (MAT DO TU THONG) TREN MOT CAP cUC TU

HINH 5.3: Phan bé ti trengmét cdp cuc tiv theo vi tri khéng gian, dang khai trién trén mat phang.
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Trong hinh 5.3, trinh bay dd thj (hay dwdng biéu dién) md ta gia tri tirc théi cta tr cdm B
tai tirng vi tri khéng gian trén mot c&p cwe tir. TAy thudc vao sy phan bd cha hé théng dwdng strc,
gia tri B thay ddi theo tirng vi tri.

Trong thiét ké may
dién, nguoi ta thwong tinh

s téan dd réng cta méi bwéc
Y cwc theo khéang h& khbéng
\ khi gitva rotor va stator dé cé
B E * X dwoc phan bé tw théng (hay
m B = Bm-"US[T] tr cam) theo dang sin trong
Y X 5  khong gian. Biéu thirc mé ta,
X ol phan bd tir cdm theo dang sin
| trong khéng gian dwgc trinh
Khédang mé rgng mat cyc ti bay theo quan hé (5.1) v&i vi
- T " tri truc toa do chudn va phan
bd tir cdm dang sin trinh bay
HINH 5.4: Phan bd tir cam dang sin trong khong gian theo hinh 5.4 .
B =B .cos (ETXJ (5.1)

Trong do :
% B, :bién do cwc dai cta tlr cam B.
% T:buwdc cyc twr, hay khdang mé rong ciia mét cwe tr (twong rng pham vi géc dién
180° theo vij tri khdng gian)
% x:latoa dd cua vj tri khdo sat trong khdng gian.

5.1.2. TW TRWONG DAP MACH :
Theo ndi dung da phén tich trong muc 5.1.1,ta chd y cac trwéng hop sau:

® Khi cAp dong mét chiéu vao day quan stator, phan bé tir cam tai khe hé khéng khi
(gitra rotor va stator ) c6 dang sin trong vi tri khéng gian twong rng véi do Ién cda gia tri dong
dién dwoc cap vgao day quan. Diéu can nhé 1a: phan bé tir cam trong khéng gian khéng phu
thudc bién sé th&i gian t ma chi phu thudc vao bién sé vi tri x.

® Khi cdp dong dién xoay chiéu hinh sin vao day quan stator, gia tri dong tirc thei hinh
sin thay déi theo tirng th&i diém khao sat (bién do dong dién bién thién theo bién sb thoi gian).
Phan bé tlr cam trong khdng gian cé bién dé thay ddi theo tirng th&i diém khao sét, nhung
van phai dam bao qui tac phan bé sin theo vi tri khong gian. Gia st , biéu thirc tirc thdi cla
dong dién c6 dang sau :

i) =1,.sin(ot) (5.2)
Vi bién d0 cua tr cam B ciling nhuw tlr thong @ ti Ié€ thuan v&i dong dién i, nén bién dd B,

trong (5.1) thay di theo thoi gian t (phu thuéc tieng théi diém khao sat) . Ching ta co thé viét
lai biéu thirc phén bo tr cdm B theo vi tri va theo tirng thoi dieém khao sat nhw trong (5.3).

B(t,x) = Bm.sin(mt) .€0S (n_xj (5.3)

T

Tém lai khi cap dong hinh sin vao day quéan stator, tir tred'ng nhan dwoc tai khe hé khéng
khi 1a ham theo hai bién sé x (v tri khéng gian) va t (bién sbé thoi gian) . Néi cach khac, phan bé tw
cam tai khe hé khéng khi cé dang sin trong khéng gian va bién dé bién thién theo qui luat sin dbi
v&i thoi gian . T trwérng phan bd theo qui luat trén dwoc goi la tir triedng dap mach.
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156 BAI GIANG KY THUAT PIEN DIEN TU — CHUPONG 5

Dé hiéu rd hon tinh chat va y nghia hinh hoc cua tl trwéng dap mach, ching ta khao sét
hinh 5.5, trong d6 ta lan lwot thay déi cac thong sé clia quan hé (5.3) theo ting thoi diém ; va vé
dang phan bd cla tir cdm B theo vi tri khdng gian (theo bién x). Cac thdi diém khao sat dwoc
chon trwée va tinh téan nhw sau day

1 Bm \ \ T \ \ \ \ \ T \ \ \ \
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HINH 5.5: Cac dwdng biéu dién bién dd tir cdm B (phan bd tlr trwdng) theo vi tri khong gian, khi thei

gian thay déi. (Hinh vé& mé ta bién dbi ctia phan bé ti» cdm khi thoi gian ot bién dbi)

2 Khi ot=0, B= Bm.sin(o).cos [“—O} =0 (dwong 1 hinh 5.5)
T
B
% Khi ot = E, B=B_.sin T |.cos XN Im .COoS X (dwong 2 hinh 5.5).
6 6 T 2 T
B
% Khi ot =2, B=B_.sin T | cos| TX || “m | gos| =X (dwdng 3 hinh 5.5).
4 4 T 2 T
B_+3
% Khi ot =£, B=B_.sin T cos XN 2| 2 .Ccos X (dwong 4 hinh 5.5).
3 3 T 2 T
% Khi ot =£, B=B_.sin| = |.cos Ly B_.cos X (dwdng 5 hinh 5.5).
2 m 2 T m T
% Khi ot=m, B= Bm.sin(n).cos[n—'xJ =0 (dwong 1 hinh 5.5).
T
. . 3n . [ 3w X X . .
% Khi ot = > B=B,_.sin > .cos| — | =-B_.cos| — (dwong 6 hinh 3.5).
T T
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~ Khi khao sat dwong biéu dién phan bb tir truong trong khong gian tai nhiéu thoi diém lién
tiep, ching ta rat ra nhan xét sau:

4+ Tai cac vj tri khéng gian c6 tir treéng dat bién dé cwe dai, khi thoi gian bién ddi bién
do cua cac vitrinay luc nao ciing cwc dai .

+ Twong tw, tai cac vi tri khdng gian tir trwong dat bién doé triét tiéu, khi thoi gian bién
ddi bién dé & céc vi tri nay lic nao ciing triét tiéu.

4+ Nhuw vay, tle trwéng dap mach dwoc xem twong dwong véi hién twong séng dieng
cta téng hop song co hoc hay giao thoa séng co.

4 CAac vi tri khdng gian twong ng véi bién do tir cam B = 0, twong tng nlt dao dong
cua sbng dirng, cac vi tri nay dworc goi la trung tinh cua cwec tip.

4+ Cac vi tri khong gian twong tng voi bién dé tir cam dat cwce dai, twong (rng bung dao
dong cla song dirng, cac vi tri nay dang & ngay chinh tdm cac mat cac cwc tl cia déng co.

Tom lai, trén stator déng co, khi_ cho dong dién xoay chiéu di qua day quan sé& hinh
thanh tte triee'ng dap mach trong khéang hé khéng khi gitra rotor va stator.

5.2.CAU TAO CUA DPONG CO KHONG PONG BO (BONG CO' CAM UNG) :

DPong co khéng ddng bd (hay cdm &ng) gdbm c6 hai thanh phan chinh:

ey L STATOR: phan ddng

- yén cua doéng co, dwoc tao thanh
ty nhiéu 14 thép ky thuat dién
ghép lai thanh hinh tru vanh khan.
Cac la thép tao thanh stator,
dwoc dap cac ranh phan bd déu
theo vong tron trong cua stator.
Trong cac ranh ngudi ta 16t cach
dién trwdce khi lap dat cac bo day
quén vao ranh stator. Trong hinh
5.6 trinh bay két cau 16i thép
stator dong co 3 pha céng suét
I&n dang dworc lam vé sinh ranh
trwée khi bd tri day quén .

HINH 5.6: 18i thép stator dong co cdm rng 3 pha( cdng suét Ién )

Hinh 5.7 trinh bay mét mau stator dang dwoc quan day
va hinh 5.8 trinh bay bd day quén hoan chinh. V&i dong co
khéng déng bd 3 pha, trén stator bd tri 3 bé day quan doc
lap nhau tuan theo mét sb qui luat dinh trwéc dé hinh thanh
tr trrng quay tron tai khe hé khéng khi stator va rotor.

®» ROTOR: 14 phan quay clGa dong co. V&i dong co
cdm ng, rotor thweng dwoc ché tao theo mét trong hai
dang: rotor 16ng s6c (hinh 5.9 va 5.10) va rotor day quén
(hinh 5.11 va 5.12). V&i yéu cau van hanh binh thwdng,
déng co thwong co dang rotor 16ng séc, trong trwong hop
can diéu chinh thay dbéi téc dd déng co ta méi dong co
rotor day quan. Rotor 16ng séc gbém cac thanh déng hay
nhém, dwoc dﬂc’xuyén qua céac ranh c,l]a rotor, cac thanh K 5.7: Day quén stator
nay dwoc han ndi tat béi hai vanh ngan mach & hai dau —
rotor.
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158 BAI GIANG KY THUAT PIEN DIEN TU — CHUPONG 5

HINH 5.9: Rotor 16ng séc.

Trén cac vanh ngan mach nguoi ta
thwéng dire thém cac canh khudy dé
trén gi6 , giai nhiét cho déng co trong
qué trinh van hanh. Ngoai ra chung ta
c6 thé loi dung cac canh khuéy nay
dé thém céac dbi trong can bang déng
cho rotor trong qua trinh quay.
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HINH 5.11: Rotor day quéan cong suat
I&n sau khi gia cdng quan day.

V&i rotor day quén, ngudi ta quéan
day trén céac ranh rotor, day quan
bao gébm 3 bo day 3 pha déc lap
nhau (bé tri twong tw nhw day
quan trén stator. Day quan trén
rotor dwoc dau thanh hinh Y, tdan
bd 3 dau day ra ctia day quan rotor
dwoc ndi dén 3 vanh trwot bb tri
trén truc cta rotor. Khi van hanh
déng co, ta phai dung 3 chdi than
dé nbi tat 3 vanh trwot nay véi nhau,
hay ndi 3 vanh trwot nay dén 3 dau
cta bd bién tré dau Y bb tri bén ngoai.

HINH 5.12: Rotor day quan cong suat nhd véi vanh truot
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o gy

HINH 5.13: c4u tao déng co khéng déng bd 3 pha, rotor 16ng soc.

5.3.KHAI NIEM VE TU TRWPONG QUAY TRON:

HINH 5.14: Hinh anh tw truwéng
quay tron khi quay thanh nam
cham vinh ctru quanh truc dirng.

Pé hinh dung va hiéu dwoc tir trwéng quay, xem hinh
5.14; v&i thanh nam cham vinh ctru hinh chir U dwoc dat trén
truc thadng dang. Khi chi y dén khoang khéng gian gitra hai
cwc B&c Nam ca nam cham, chdng ta biéu dién huwéng cla
dwong stre tir tredng trong khéng gian nay bang vector cdm
&ng tr B. Khi quay tron déu thanh nam cham quanh tryc,
vector B ciing quay tron déu cuing chiéu quay va cung téc do
V@i truc quay.

Hinh anh cua vector B quay tron trong khéng gian cho
ta hinh twong don gian cua mét ti trweéng quay tron.

Mudn hinh thanh tr truong quay tron trong dong co
khbng dong bd ba pha, ta can cac dieu kién sau :

4 Trén stator bé tri 3 bd day quan doc lap.

+ Babd day dwoc lap dat léch vi tri khéng gian tieng
doi 120°

4 Cap cac dong dién xoay chiéu léch pha th&i gian
teng doi 120° vao 3 bd day

Diéu kién bé tri 1éch vi tri khdng gian cta cac bd day

quén dwerc thwe hién trong qua trinh ché tao, khi quan day stator. V&i ba b day quan duogc
ché tao giong hét nhau vé so liéu, ta xem ba bo day |la tai 3 pha cén bang .

Mudn tao dong dién hinh sin léch pha th&i gian tirng d6i 120° qua ba bd day, chiing ta chi can
dau 3 bé day theo dang hinh Y hay A ; sau d6 cép ngudn ba pha vao hé théng day quén sau khi

da dwoc dau nébi.
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Ap dung két qua vira khao séat trong muc 5.2; ta c6 nhan xét nhw sau:

4 T trwdng tao bédi mbi pha day quén 1a te trwéng dap mach.

+ Do vj tri bé tri trong khéng gian va dong dién qua cac bd day léch pha thdi gian voi
nhau, tai thoi diém khao sat bét ky néu tlr trwéng tao bédi mét trong ba bo day cé gia tri cwc dai,
thi cac tlr trwdng hinh thanh trong hai bo day con lai khong dat gia tri cwec dai.

4+ Tl trwong téng hop tlr ba tir triweong dap mach (tao béi ba bd day quén) Ia tie
trweong quay tron.

Chuing ta khéo sat tlr trwong tdng hop theo mét trong hai phwong phap sau:
PHUONG PHAP 1: ap dung phwong phap téan hoc tbng hop cac tlr treong dap mach dé tim ra
biéu thtrc cho tir trwd'ng tong hop, va chirng minh tlr trwdong tong c¢d dang quay tron. Sau do vé
dang tr trwong téng hop khi thoi gian thay dbi.

PHUONG I?HAP 2: &p dung phwong phéap téng hop vector xac dinh t trwéng tdng tai cac thoi
diém lién tiép.

5.3.1 PHUONG PHAP 1 : (AP DUNG GIAI TICH KHAO SAT TU TRUONG QUAY)

Trong hinh 5.15 ba b6 day stator |éch vi tri khong
gian 120°% céac bo day duoc dau Y va cap ngudn ap ba
pha th& tw thudn va day quan. V&i hé thong nguodn ba
pha thr tw thuan céc biéu thirc tirc thoi ctia dong dién
qua méi bd day quén la:

iy (t) =1_.sin(ot)
ig (t) =1_sin(ot - 120°%) (5.4)
ig (1) = Iy sin(ot - 240°)
Chon truc vi tri khéng gian chudn Ia tryc cta bd

day AX , tir trdng dap mach tao nén do bd day nay
khi c6 dong i » di qua la:

B, (l,x) = Bm.sin(o)t).cosLnij (5.5)

) Déi v&i bd day BY,do bb tri léch khdng gian so voi
b6 day AX mot goc la 120° , déng thdi cho dong dién i di qua, tr trwdng dap mach cé dang sau:

HINH 5.15

B, (t,x) = Bm.sin(oat - 120") cos[ - 120"} (5.6)

Xét twong ty cho bd day CZ, ta nhan duwoc tr trwdng dap mach do bd day nay tao ra ( khi
cho dong i¢c di qua):

B, (1.%) = Bm.sin(mt— 24o°) cos[ - 24o°} (5.7)
Goi B la tlr trweérng tdng hop tir cac tir trwérng dap mach thanh phan :
B(t,x) =B, (t,x)+ B, (t,x)+ B, (I,x) (5.8)
Muén x&c dinh biéu thirc giai tich cta B ta ap dung cong thirc bién déi lwong gidc co ban

sinp.cosq = %[sin(p +q) + sin(p - q)] dé bién dbi cac quan hé (5.5); (5.6) va (5.7) rdi téng hop.
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Ta c6 két qua sau:
1 . T.X . T.X
BA (t,X) = EBm |:S|n(0)t + T) + S|n(0)t - T):|

By (l,x) _lg sin(ot + =X — 240°) + sin(ot - &%)
2 T .

B. (LX) _1p sin(ot + mX_ 480°) + sin(wt — ”—'x)
2 T T

m

Can cha y tinh chét sau:

T T T

(5.9)

(5.10)

(5.11)

sinLo)t + n_x} + sin[col X 240“} + siant X 480“} =0 (512

Phéi hop (5.9); (5.10) va (5.11) suy ra biéu thirc gidi tich cla ti trwdng téng hop, ta co:
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A ) U A A Y Y A 2 A A e e R B
F~~ T\ "I N NN N /1- 1/ 7/
F-—— X" 71-N" N\~ r ey ) e R A e e e e A M
F-—-—t-\c41- -\ N NTFTT AN+ /S-St -+
F———+-——-Ad--NN-&-Sf-\+fFf- /S A — - —— — + —
Fe e b - N N - S S S -
B N e N s T Ty |

O 0.5231.0461.5692.0922.6153.1383.6614.1844.707 5.235.7536.2766.799
Vi tri  x

HINH 5.16: D6 thi md ta tir trwérng hinh sin dang chuyén dong

3.B _
> ot=0:B=|——m |gjp| "X ot=2.B=
2 T 6
3.B _
> c0t=£;B= m sin| X X cot=£;B=
4 2 4 T 3

3.B _
> oat=£;B M Isin n_-mX
2 2 2

(5.13)

Mudn nhin thay
dwoc t trwong tdng
B(tx) la tr trwdng
quay tron trong khéng
gian, ta chon trwérc
thoi diém ot rdi vé
guan hé B theo vi tri
X ; thwe hién 1ap lai véi
nhiéu thdi diém lién
tiép nhau, ta sé thay
duvoc dwéong sin _cua
te_trwong di_chuyén
theo phwong cua vi
trix.

Cac thoi  diém
dwoc chon lwa dé vé
duwong phan bd tw
trwéng tbng nhw sau:

3.B _
m |gin| = _ 2%
2 6 T

3.B _
m |gjn| = - Z%X
2 3 T

Trong hinh 5.16 trinh bay dang cga tl trwdng tdng di chuyén theo khoéng gian khi vé tai cac
thoi diém lién tiép nhau. truc hoanh biéu dién vi tri khéng gian tai khe hé khoéng khi gitra stator va

rotor dong co .
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Ta rat ra nhan xét sau:
4+ T trwdng téng phan bd theo dang sin trong khéng gian .

4 Khi thoi gian thay ddi, ti trwong sin nay di chuyén theo hwéng truc x (trén hinh vé di
chuyén tr trai sang phai).

Tom lai, tir treong tong di chuyén trong khong gian theo hwong truc vi tri x. Néu truc vi tri
dwoc udn cong thanh hinh tron (theo khéng gian ctia khe hé khéng khi thwc sw gilra rotor va

stator) tt trwéng nay sé di chuyén doc theo chu vi trong cua stator. Chuyén déng nay chirng
té tr trirdng tong hop la dang te trwwong quay tron bén trong déng co.

TOM LAI :

Trong stator dong co' 3 pha, khi 1ap dat 3 bo day quén doc lap thda cac qui tac: l&ch vi tri
khéng gian 120° va dong dién qua cac bd day nay léch pha thi gian 120°% ta cé két luan nhw sau:

% T trwéng tao b&i méi bd day la dang te trwéng dap mach.
2 Tl trwong toéng tao bdi 3 tlr trwdng dap mach thanh phan (tir 3 bd day quén) 1a tip trwong
quay tron.

% Bién dd tir trwdng téng bang [g} l&n bién dé cha ttr treéng thanh phan

5.3.2 PHUONG PHAP 2 : (TONG HQP VECTOR)

Mudn khao sat

sy hinh thanh tw
trwd'ng quay; dwa vao
gia tri trc thdi cua
dong 3 pha qua 3 bd
day quén, suy ra cac
vector ti treong B tao
bd mdi bd day tai
tvng thdi diém ; sau

cung téng hop cac
vector twr trwong B
thanh phan dé co
duwoc vector tor
trwong tdng tao tai
thdi diém khdo sét.
Thye hién lai phwong

phap trén tai vai thoi
diém lién tiép; ta co
thé thdy dwoc hinh
anh tir trudng téng la

HINH 5.17: D6 thj dong tirc thdi ca ngudn 3 pha theo thoi gian. tr tredng quay.

Trén hinh 5.17, ta c6 d6 thj biéu dién cac dong 3 pha tirc thoi qua day quén, ching ta khao
séat gia tri tirc thdi clia cac dong dién ia, i, ic tai 6 thoi diém; ta cé bang gia tri sau:

ot n/6 /2 51/6 71/6 3n/2 117/6
ia 0,5 Iy I 0,51, -0,5 Iy - Im -0,5 I,
ig -Im -0,5 I 0,51, Im 0,5 I, -0,5 I,
ic 0,5 Iy -0,5 I - I -0,5 Iy 0,5 I, Im

Cac gia tri tr treong dap mach (tao ra do cac bd day) ti 1é thuan véi gia tri dong dién qua
day quén, dwa vao bang gia tri trc thdi cha dong dién 3 pha ta cé thé biéu dién cac vector tlr cam
(d&c trwng cho tr trwedng) tao ra tai tirng thoi diém. Ap dung phép tdng hop vector suy ra vector ti
trwong téng, xem hinh 5.18 va 5.19 sau day:
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. . T 3n 5n
HINH 5.18: Khao sat tlr trwdng quay tai cac thoi diém: ot = [E] ot = [?] ot = [ 5 }

BAI GIANG KY THUAT PIEN DIEN TU — CHUPONG 5

iA=051Im

Ba Bc
ic=05Im
B
TU TRUGNG \//\
TONG iB==Im B

TU TRUONG TONG TAI LUC oof = =

iA=Im

Ba

Bc
Bs Bc
;C=-0,5.Im Ba

1B= -0,5.Im

TU TRUGNG TONG TAI LUC wf = %

TU TRUONG
TONG

BC B@ %
ic= -Im Bc A

TU TRUGNG
TONG
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TU TRUGNG
TONG

~

ic==05Im

iB=1Im

TU TRUGNG TONG TAI LUC pf — 7?”
1) TRUUNG
TONG
A B
i A= -I m
Ba
Ba
Bc
Bs

Loy ™7

ic=051Im iB= 05Im

TU TRUGNG TONG TAI LUC pf — 37”

A

TUTRUUNG 1A—-05Im
TONG
g‘\gs--onm
ic=Im Bc
11z

TU TRUGNG TONG TAI LUC of = = Be

. : 7 11
HINH 5.19: Khao sat ti trwérng quay tai cac thoi diém: ot = [?n] ot = [%},mi = (?n}
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5.3.3 DAC DIEM CUA TU TRUONG QUAY :
5.3.3.1. VAN TOC CUA TU TRUONG QUAY :

~Van t6c cla tir treong quay dwec ky hiéu 1a ny hay ngp, con dwoc goi la van téc dong bo.
Van toc nay phu thudc :

o Tanso fclangudn dién cap vao day quan stator.
O SO dodi cwce (p) cha dong co.
V&i cac phuong phap trinh bay trong cac muc 5.3.1 va 5.3.2 vé phuong thiee hinh thanh to
trwdng quay chdng ta rdt ra cdc nhan xét nhw sau doi véi may dién chi co 2p = 2 cuc:
+ V@i cac dong sin 3 pha cap vao cac bd day quan theo (5.4), gia tri o trong cac biéu thirc
cta cac dong dién la tan sé g6c. Gia tri nay quan hé véi tan sé ngudn dién theo quan hé:
o = 27.f (5.14)

4+ V6i biéu thire (5.13) cho thay tir cdm téng hop B 1& ham diéu hoa theo thi gian t, nhw vay
vector dac trwng cho tlr cdm tér)g hop la vector phase quay nhan gié tri ® lam van toc géc. Nhw vay
gia tri nay c6 quan hé v&i van toc tir tlr trird'ng n; theo quan hé sau:

® =2n.n, (5.15)

+ Tir (5.14) va (5.15) ta suy ra véi may dién co 2p = 2 cuc quan hé gita tan s6 ngudn dién
cung cap va&i so cwc 2p thda quan hé sau:
f=n, (5.16)

Noi theo céqh khac, khi dong dién sin hoan tat mét chu ky thi tlr trwéng quay da quét qua
dung mét khoang bang 2 cwc tr cha may dién.

+ T do suy ra voi may co6 2p = 4 cuec, muén tor trwdng quay quét qua tron ven khong gian
twong &ng véi 4 cuc ta can 2 chu ky ctia dong dién hinh sin cap ti nguon. Mot cach tbng quét voi
may dién c6 2p cwc quan hé gitra tAn s6 ngudn dién véi van tde tir treéng quay thda quan hé sau:

f=pn, (5.17)
. . vong | s
Trong do, p la so doi cuc tw; [f} = [HZ] va ["1:| = |:—} . Néu doi don vi do cua van toc
S

[“1] {:::ﬂ ta ghi lai nhw sau:

f=—"1 (5.18)

5.3.3.2. CHIEU QUAY CUA TU TRUONG :

Chiéu quay cla ti trwéng phu thudc vao thi tw pha cla dong dién cap vao day quén
stator. Khao sat trén hinh 5.18 va 5.19 ta rut ra nhan xét sau:

4+ Huwéng cda vector tir trwdng tdng B ludn luén clng hwéng véi vector tir trwdng tao b
b6 day quén nao dang cho dong dién c6 gia tri cwe dai (+ |,,) hay gia tri cuwc tiéu (—l,,) qua né .

* Trong hinh 5.18 di doc theo chu vi cua stator ; cac dong dién qua cac b6 day co6 bién d6
cwc dai (+ I) lan lwot theo thi tw A,B,C ; chieu cua tr tredng quay hinh thanh quét qua cac bd
day theo thw tw twong tng A, B, C.

< Khi hoan vi hai trong ba pha nguon cap vao day quan stator, thi ty ctia hé thong thay
ddi, nén chiéu quay cla ti trwéng sé ddo huwéng nguoc lai.
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5.4. NGUYEN LY HOAT DPONG CUA DPONG CO KHONG PONG BO :
5.4.1. CAC PINH LUAT DIEN TU AP DUNG KHI KHAO SAT NGUYEN LY HOAT DONG:

Nguyén t&c hoat ddng ctia déng co khéng déng bd dworc gidi thich dwa trén cac dinh luat
dién tir hoc co ban sau day:

_ + Dinh luat cam (rng dién tir khdo sat hién twong hinh thanh stc dién déng trong thanh
dan di chuyén cat dwdng sire tw tredng.
+ Dinh luat Laplace khao sat luc dién tir tac dong 1én thanh dan dang mang dong dién va
dat trong tw tredng.

5.4.1.1. DINH LUAT CAM NG DIEN TU:

Trong hinh 5.20,

tlio N tz = dt AB B b6 tri hai thanh dan

I QA\ ‘i song song nhau, céch

) ) nhau khéang cach la /.
v P&t thanh dan thg ba

- vudng goéc véi hai thanh

v dan trén. Toan bd hé

\ e - théng thanh dan duwoc

P ) Q d&t trong ti trwdng déu,

Hudng cia dong dign & \B \ + cac duong suc tr co
¢am (ing qua mach dx @e e hwéng vudng géc voi

mat phang tao bdi cac
HINH 5.20: Strc dién dong hinh thanh khi di chuyén thanh dan trong tir treong  thanh dan.
Tac dong bang ngoai lwc dé kéo thanh dan th(r ba nay di chuyén thang déu véi van téc 1a
v . Gia st tai thoi diém ban dau t; = 0 tlr théng xuyén qua dién tich gidi han béi cac thanh dan |a
@, ; sau khdang khdang thi gian dt, tai thoi diém t, = dt, thanh dan di chuyén dén vi tri khac. Tai
day ta cé tir théng xuyén qua tiét dién mai 1a @,.

Ap dung cong thirc Faraday, strc dién dong cadm (rng trén thanh dan di dong théa quan hé:

_dEZ_QZ—q)l:_B.(sz—sl)

= 5.19
AT dt dt (5.19)
g— _BOS_ g f0X)_ gy (5.20)

it dt

D&u (-) trong biéu thirc (5.20) thé hién tinh dbi khang cta
strc dién dong sinh ra; khi van téc dai lam ting tlr théng xuyén
qua tiét dién, strc dién dong hinh thanh c6 khuynh hwéng lam
giam tr théng xuyén qua tiét dién.

Hwéng cla strc dién dong e sinh ra phu thuéc vao hwéng
ctaB va van téc v, dé& xac dinh hwdng cla € ta ap dung qui tic
sau: (V,B,8 ) tao thanh tam dién thuan (hinh 5.20) hodc dung
qui tAc ban tay trai, xem hinh 5.21.

V&i qui wéc nay xem thanh dan tuong dwong véi ngudn ap e hinh
thanh trong thanh dan vai d4u (+) & vi tri ngon vector & va dau (-)
& vi tri goc vector & (xem hinh 5.20). M6t cach khac c6 thé xem
hwéng cda e hinh thanh trong thanh dan chinh la hwéng cua dong
cam &ng di qua thanh dan (khi mach & trang théi kin).

HINH 5.21: Qui tac ban tay trai
dinh hwédng swrc dién dong e.
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5.4.1.2. BPINH LUAT VE LUC PIEN TU :

Trong hinh 5.22 trinh bay mét thanh dan thdng mang
dong dién i va duwoc dat trong tr trwdng B; theo dinh luat

Laplace thanh dan chiu tac dung cua lwc dién tv F.

Trong trwdng hop tdng quéat, phwong cta dong dién i
va phuwong cia B hgp nhau mdt géc co gia trila o, lwc dién tiv

F dwogc xac dinh theo quan hé sau:

F=B.lL.sina (5.21)

Trong d6 L la bé dai cha thanh din dang mang dong
dién | . Khi phwong cua dong dién | va phwong cua vector tw
cadm B hop nhau goc 90° ; lwc dién tr xac dinh theo quan hé

sau:
F=B.L

HINH 5.22: Qui tac ban tay trai
dinh hwéng lwc dién to.

(5.22)

Hwéng cla lwc dién tir F dwoc xac dinh theo qui tac ban tay trai (hinh 5.22)

5.4.2. NGUYEN TAC HOAT PONG CUA PONG CO CAM NG :

T trudng
difng yén

Chiéu quay cta
tr trudng

ROTOR
dung yén

HINH 5.23: Ap dung chuyén dong tuong dbi gidi thich
nguyén ly hoat déng ctia dong co khéng dong bo.

TU TRUGNG
DUNG YEN

HINH 5.24: Stre dién dong sinh ra trong thanh dan rotor.

Trong hinh 5.23, trinh bay mé
hinh don gian cta déng co khong
dong bo. Gia st day quén trén stator
tao ra tr trdng quay tron (vector tw
cadm téng B quay tron trong khong
gian véi van toc n,). Day quéan rotor
ndi tdt dwoc md tad don gidn nhw l1a
khung day kin, trong hinh 5.22 khung
day dwoc biéu dién bang cac mét cat
cla hai thanh dan tao thanh khung
day. T trwong quay tao bdéi day
quan stator chuyén déng va quét Ién
cac thanh dan cua rotor ; 4p dung
chuyén déng twong dbi trong co hoc
ta c6 thé xem: trang thai thanh dan
rotor dlirng yén va twr trweong quay
tron (gid st theo chiéu kim déng ho);
twong dwong voi trang thai tw
trwdng dirng yén va thanh dan rotor
quay twong ddi theo chiéu ngwoc lai
(chiéu quay twong dbi cta thanh dan
rotor la chiéu ngwoc kim déng ho).

Toém lai khi_khao sat theo
chuyén déng twong déi, thanh dan
rotor quay tron va cat dwong siec
t trweéng, trén thanh dan hinh thanh
strc dién déng cam ng e, Téc dod
quay twong déi cia thanh dan bang
tbc dd cla tlr trwong quay la ny. Vi
rotor ngan mach nén sirc dién
dong e, sé tao ra dong cam wng i,
trong cac thanh dan.

Gia s trén rotor chi cé hai

thanh dan, hwéng ctia dong cam ng sinh ra trén mdi thanh dan trinh bay trong hinh 5.24 .
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Khi cac thanh dan rotor c6 dong cdm wng di qua va cac thanh dan nay dat trong tr treong
B, cac thanh dan sé chiju tac dong cla lwc dién tr F. Hwéng cla lwc dién tir tac dong 1én cac
thanh dan xac dinh theo qui tdc ban tay trai. Cac lwc dién tir tdc dong Ién cac thanh dan hinh
thanh ngéu lwc 1am rotor quay theo hwéng ngwoc véi huwéng chuyén dong twong déi cla cac
thanh dan trén rotor, néi khac di chiéu quay rotor cuing chiéu vé&i chiéu cua tir treéng quay.

Nén nhé van tdc cla rotor khéng thé dat bang van téc cla tr trwong; vi néu hai tbe do
quay bang nhau luc dé thanh dan rotor va to trwéng xem nhw ding yén khi so twong déi voi
nhau. Tém lai, van tdc cla rotor ludn ludn nhd hon van toc cla tir trwdrng quay.

~ Tac6 dinh nghia cho d6 trwot s 1a van toc chénh léch twong ddi gitra van toc rotor so véi
van toc cua tw trwdng quay. Goi :
% ny:van téc cla tiy treong quay ( hay téc d6 dong bo).
% N, :van toc cla rotor .
% s :d0 trwot chia dong co.

Trong d6 ta dinh nghia d6 trwot badng quan hé sau:

n,—n n
s=-1_ 2 _9_ T2 (5.23)
nl nl
Hay
, =N.(1-5) (5.24)
THi DU 5.1:

Dong co khong dong bd ba pha 2p = 4 cwc, dwgc cap ngudn xoay chiéu 3 pha c6 tan s6 1a
f = 50Hz. Bang ly lich ctia déng co cé ghi toc do dinh mrc la 1425 vong/phat . Xac dinh :

a./ Téc d6 cha tlr trwdng quay.
b./ D trwot clia dOng co tai tai dinh mirc.
GIA
TOC DO CUA TU TRUONG QUAY:
Ap dung cong thirc (3.15) ta suy ra téc dd dong bo hay téc dd tir trwdng quay:
. _60.f _60.50 _ 3000
oop 2 2
DO TRUOT CUA DONG CO:

= 1500 [vong/phit]

s Van téc cla tir tred'ng quay : n; = 1500 vong/phut.
% Van toc cla rotor tai lac tai dinh mdc : n, = 1425 vong/phat.

Do trwot s ctia dong co ' :
n-n n, 1425 1500 — 1425 75

L 2-1-2=-1- = = = 0,05
n n, 1500 1500 1500

5.5. CAC PHUONG TRINH CUA DPONG CO KHONG DONG BO:

55.1. PHUONG TRINH CAN BANG AP & STATOR:

V&i ba bd day quén stator dwoc ché tao cung sbé liéu va hoan toan giéng nhau, ta néi day
quén ba pha can bang. Day quén stator c6 thé dau theo dang Y hay A tly theo ap hiéu dung dinh
mtrc cho phép dat ngang qua hai dau méi pha day quan Khi cap ngudn ap 3 pha can bang vao
day quan stator, mach dién stator |& mach 3 pha can bang, do d6 ta chi khao sat trén 1 pha twong
dwong . Goi :

<V, : Ap pha hiéu dung c&p vao méi pha day quén phia stator.
< f,:tan sb ngudn dién cap vao day quan stator.
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Twong tw nhw may bién ap, day quén stator xem la day quan so cép, khi cap dong hinh
sin qua day quan stator mdi pha day quan tao thanh tir thong dap mach véi bién do |a Q.. T

théng nay bién thién theo thoi gian nén hinh thanh cac strc dién dong cam (ng trén mbi pha day
quan . Strc dién dong cam trng hiéu dung trén moéi pha day quan xac dinh theo quan hé sau:

E, = 4,444 N K0 (5.25)

Trong dé6 : . ) .
+ N :tong sO vong mot pha day quan stator.
4 Kyq @ hé sé day quan mét pha stator, tinh dén sy phan bé day quén trén mot cdp cuc tir

Trén day quéan stator ,

¥ thod inh Tu thdng tan ranh stator Tir thong ta . 2 P ;
T}r thdng chinh Tu thdng tan ranh stator Tir théng tan’tap stator ching ta cAn d& y dén cac

......... thanh phan :
|:| HiRE [ ] % Dién tr& ndi R, cla
1| [ | moi pha day quan .
’ STATOR & Thanh phan dién

khang tan tir dac trwng cho twr

~—Q théng tan ( thanh phan ti thong

J - OTOR tao nén do day quéan stator,

khép kin mach trén day quén

stator nhwng khéng moc vong

ST qua rotor) . Cac thanh phan ti

théng tan trong may dién quay

Tir thong tan ranh rotor Tir thong tan tap rotor gdm c6 tir théng tan trong ranh
va ttr théng tan tap (hinh 5.25).

HINH 5.25: Phan bb tir théng tan trong rénh stator va rotor
 Goi Xy la thanh phan dién khang tan tir méi pha day quéan stator. Phwong trinh can bang
ap viet cho mét pha day quan phia stator dworc viét nhw sau:
Vi+E1 = (Rl + j.th). I (5.26)

Phuong trinh nay dung cho trwdng hop dong co van hanh & ché do khong tai cling nhw
khi ddng co mang tai . Khi tai trén truc déng co thay déi, dong dién |, thay ddi gia tri twong &ng.

5.5.2. PHPONG TRINH CAN BANG AP & ROTOR:

Khi khao sat phwong trinh can bang ap phia rotor, ta chia ra cac tred'ng hop sau :

% Trwdng hop rotor dirng yén khéng quay.
s Trwdng hop rotor quay.
Trong mdi truong hop diéu quan trong can cha y: sy thay dbi f,: tan so dong dién rotor va
céc thdong s6 mach phia rotor.
5.5.2.1. PHWONG TRINH CAN BANG AP ROTOR (LUC ROTOR PUNG YEN):

Khi rotor ding yén, tlr treong quay quét qua day quén rotor hinh thanh strc dién dong
cam &ng E, trén mdi pha day quén rotor. Strc dién déng rotor ndy cung tan sb véi sirc dién déng
phia stator:

E, = 4,444 N, K, ,.®_ (Rotor difng yén) (5.27)

dg2

t, = 1, (Rotor ditng yén) (5.28)

4+ N, :téng sb vong mét pha day quén rotor.
4+ Kygz : hé sé day quan ciia mét pha rotor. .
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Vi rotor thudéc dang ngan mach, phwong trinh can bang &p médi pha phia rotor lic dirng
yén c6 dang sau:

E> = (R, +]X,;).12  (Rotor dirng yén) (5.29)

Trong do: ; )
0 Ry :dién tré ndi cia moi pha day quan rotor
O X : dién khang tan tir moi pha phia rotor

5.5.2.2. PHWONG TRINH CAN BANG AP & ROTOR ( LUC ROTOR QUAY):

Khi rotor quay voi téc d6 quay la n, trong khi tir tredng quay c6 toc d6 1a ny > n, , téc do
quay twong doi gitra tlr tredng quay va rotor la sny = (n; — ny ). Vi tan so dong dién phia rotor tilé
thuan v&i toc do quét cua tir treong quay 1én thanh dan rotor ,ta ¢ nhan xét nhw sau

TRANG THAI TOC PO T TRPONG QUAY SO VOI ROTOR TAN SO ROTOR
Rotor dirng yén N1 fa=1;
Rotor quay s.ny fa

Tan sé phia rotor ltc dang quay dwoc xac dinh nhw sau:

s.n..
t, = snh =s.t
nl
Tom lai :
f, =s.t  (Khi rotor dang quay) (5.30)

Khi tai trén tryc dong co thay ddi lam thay di téc dé quay clta dong co, do do tan sb phia
rotor luén thay dbi theo tbc dd quay cla rotor. Cac phan tir mach phia rotor ¢ lién quan dén tan
sb déu thay doi.

_Dién khang tan tir, strc dién dong cam (ng phia rotor thay ddi theo gia tri tan s6 f, khi rotor
thay doi toc dé quay. Goi :

O Eys : stre dién déng phia rotor (khi rotor quay).
O X : dién khang tan ti phia rotor IGc rotor dang quay.

TRANG THAI SUC DIEN DPONG CAM IPNG ROTOR |  PIEN KHANG TAN T’ ROTOR
Rotor dirng yén E, =4,44.4 N, ky,- @ X, =2nf L
Rotor quay Eys = 4,44LN, k. @ X, s = 2nt,.L,,
Suy ra:
2 1 1
E2s = s.E2 (5.31)

Tuwong ty tasuyra:

Xps _2nbl, sf
X, 2mnfl, I

t2

X,.. =s.X

t2s 12 (5.32)
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Phwong trinh can bang ap phia rotor (khi rotor dang quay):

Ezs = (R, + X, ).12 (Rotor dang quay, tan sd f,)|  (5.33)

THI DU 5.2:
V&i dong co trong thi du 5.1, xac dinh tan s phia rotor khi dong co dang tai dinh mrc.
GIAI

V&i hé ‘sc“') treot cia dong co tai lic mang tai dinh mire la s = 0,05 ; ap dung quan hé
(5.30) suy ra tan so phia rotor luc tai dinh mic la

t, =s.t  (Khi rotor dang quay)
f, =0,05050 =2,5Hz

5.5.3. PHUONG TRINH CAN BANG DONG DIEN :
5.5.3.1.TOC DO TU TRUONG QUAY STATOR VA TU TRUONG QUAY ROTOR KHI DPONG CO QUAY:

+ Khi b tri trén stator day quan ba pha va c4p dong dién 3 pha c6 tan sb f, vao day quén,
. 60f
tr tredng quay co toc dé quay la [“1 = —1} Duwéi tac dung cla tir trwdng quay, rotor quay

p
theo cung chiéu véi tir treng quay, tdc d6 quay cda rotor 1a n, = ny(1-s ) ; tAn sé dong dién
trong rotor 1a t, = s.f; .
+ Voi dong co rotor 16ng s6c (dang rotor c6 day quan nhiéu pha) ; khi c6 dong cadm (rng
qua day quan rotor, trén rotor ciing hinh thanh tie trwong quay tron voi van tbc quay lan, . Van
téc cua tir trwéng quay tao béi rotor ti |& thuan voi tan sé rotor va ti 1€ nghich véi sé doi

cwc tao béi day quan trén rotor. Ap dung quan hé (3.15) ta suy ra tbc do quay cua tlr tredng quay
hinh thanh trén rotor.

| _ 604, 60sf 60t
T p  p T p (5.34)
I'Ir = S.l'll

,nL Khi rotor dang quay voi van tdc la n, va mang theo tie trwong quay tao b&i rotor co
van toc la n; nay , suy ra van toc cua tir trwong quay tao b&i day quan rotor so twong doi Vo
toc do tr trwrng quay tao béi day quan stator la (n, + n;). Suy ra:

n,+n =n.(1-S)+s.n
A L (5.35)
n2 + I'Ir = nl
Toém lai :
Van téc cua tir trwéng quay (tao b&i day guan stator) va toc do cua tir trwwng quay
(tao b&i day quan rotor) bang nhau

5.5.3.2.PHUONG TRINH CAN BANG DONG (KHI PONG CO DANG QUAY):

Ly luan twong tw nhw khi khdo sat nguyén ly cia may bién ap; tir tredng (hay tir thdng)
quay stator dwoc tao bdi strc tlr dong stator khi c6 dong 3 pha qua céac pha day quén stator .Khi
rotor mang tai, dong dién qua day quan rotor hinh thanh strc tr dong rotor co tinhchét dbi khang
v&i stre tir ddng stator. Hién twong déi khang nay sé can bang va dam bao strc tir dong tdng ludn
ludn khéng ddi va bang véi stre tir ddng hinh thanh do day quén stator ltic khong tai.
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Goi:
4+ Nikgqi.l; : stec tlr dOng tao béi mot pha day quén stator (khi ddng co mang tai).
+  Nokgqz.l2 : strc tr ddng tao bai mot pha day quan rotor (khi mang tai).
4 Nikgqa.lio : Strc tlr dOng tao bai mét pha day quan stator (khi khdng tai).
Taco:
Nl'qul' 1+ N2'qu2' I, = Nl'qul' l1o (5.36)

5.6.MACH DIEN TUONG DPUONG CUA PONG CO KHONG BDONG BO:

R, Xy TU TRUONG QuaY R, i-Xios
Q_I\/\/\ Y'Y YN O m 'S e g g W
_> . N\
+ i - E l1o + .
1 O I
v . * Ic In& : ROTOR QUAY
! E1 gﬂc iX, 28 n, #0
s =21
- + - -

MACH STATOR TAN SO f1 MACH ROTOR TAN S0 f2
HINH 5.26: Mach twong dwong 1 pha luc rotor dang quay.

R, iXyy R, i-Xp,
Y'Y Y\ e o o g W
hgtiies [ "

ROTOR DUNG YEN

n,=0
s =1
S ———

MACH STATOR TAN SO f1 MACH ROTOR TAN SO 1
HINH 5.27: Mach twong dwong 1 pha lic rotor ding yén.

Thwc hién qua
trinh khdo sat twong tw
nhw da thwe hién khi khao
sat mach twong dwong
clia may bién ap. Mach
twong dwong 1 pha khi
dong co dang quay thoéa
phwong trinh can bang ap
(5.26) va khi cé6 chu y
dén tén hao 16i thép do
dong xo6ay va chu trinh
twe_tré tao ra dwoc trinh
bay trong hinh 5.26.

Hinh 5.27 trinh bay
mach twong duwong 1 pha
cla doéng co khi rotor
dirng yén. Tai trang thai
nay tan sb phia rotor va
stator bang nhau. Trong
thwe té trang thai nay xay
ra tai th&i diém déng co
khéi dong hay khi rotor
mang tai c6é momen tai
qua lén so v&i momen ra
trén truc déng co lam
rotor bi ghim ddng yén
khbng quay.

Mudn qui d6i mach rotor vé phia stator ¢& don gian di tac dong cla tir trwong quay lén
rotor twong tw nhw mach qui doi da thwe hién cho may bién ap, ta can thwc hién 2 [wot qui doi.

+ Qui dbi mach rotor tir tan sé f, sang tan sé fy, (n6i cach khac la qui déi cac théng sb
mach rotor lic dang quay thanh cac théng so khac twong dwong nhw lac rotor dibng yén).
+ Khi da qui déi mach rotor sang tan sé f,, ching ta qui déi rotor vé stator.

5.6.1. QUI DOl MACH ROTOR TU TAN SO f, SANG TAN SO f;:

Phwong trinh can bang &p phia rotor lic dang quay ng véi tan sé f, théa quan hé (5.33).

Ezs = (R, + X, ).12 (Rotor dang quay, tan sd la f,)
Thay cac quan hé (5.31) , (5.32) vao quan hé (5.33) tasuy ra :

s.Ex = (RZ + j's'XlZ)' I

(5.37)
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Chia hai vé& quan hé (5.37) cho s, ta dwoc:

R °
E> = (?2 + i.th). I

i-Xy TU TRUGNG QUAY Xy,
2 ]

S
. ROTOR QUAY

2 n, =0

s 1
- —

+
7~ N\
=

MACH ROTOR TAN SO 1

MACH STATOR TAN SO f1

HINH 5.28: Mach twong dwong 1 pha lic rotor quay va tan sé rotor qui vé f,

5.6.2. OUI POl MACH ROTOR VE STATOR :

(5.38)

T quan hé
(5.38) cho thay cac
théng sé mach rotor
da dwoc qui dbi vé
tan sb f,, mach dién
twong dwong cla
dong co lac nay
dwoc trinh bay trong
hinh 5.28.

Sau khi qui d6i mach rotor t&r tan s6 f, sang tan s6 f; , mudn qui déi mach rotor vé phia
stator, ta can clr vao cac phwong trinh can bang ap va dong (5.25), (5.27) va (5.38). Phwong
phép va co s& qui déi thwc hién twong tw nhw da trinh bay trong bai may bién ap.

Can c vao céc biéu thirc strc dién dong hiéu dung ctia mdi pha day quén phia stator va

rotor suy ra ti s6 bién déi Kpg nhw sau :

K 5 4,44, fl N1 qul O _ N1 qul
bd ~
E 4,44, f1 N2 quz N2 quz
Tw (5.36) suy ra :
N, K .
| & K“"2 I2 = l1o
1"Ndq1
bat
T N, Kigo L, <12
, = =
N qul Khd
bat
E's = Khd'E2

Tw quan hé (5.38), nhan 2 vé cho Kyq suy ra :
° R2 . °
Kha'E2 = Kha'(? + ].th). I,

* 2 R, . I
Ky E2 = (Ky,) .(?2+|.xt2).ﬁ
a

(5.39)

(5.40)

(5.41)

(5.42)
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bat
' 2
R, = (Ky)“ R,
' 2
Xip = (Kya)“ Xy,
Cac quan hé (5.40) va (5.42) dwoc viét lai nhw sau:
° .. RIZ L .|
Ei1=E" = (?+ ].th).| 2
|1+|'2 = l1o
o—MN—"" N
+
Vi
o

HINH 5.29: Mach twong dwong chinh xac 1 pha qui ddi rotor vé stator

. R i &
5.6.3. Y NGHIA VAT LY CUA(TZJ .

(5.43)

(5.43)

(5.43)

(5.54)

Can ctr vao cac quan
hé (5.26) , (5.43) va (5.54) suy
ra mach twong dwong 1 pha
dang chinh xac qui ddi rotor vé
stator theo hinh 5.29.

Mudn hiéu ré y nghia cta théng sé nay ching ta tach phan t& thanh hai thanh phan :

R' ' 1-s 1
R

(5.55)

Trong (5.55), cac thanh phan phan tich mang y nghia nhw sau :

Rl j.th R '2 j-X '12
Q_MW_fWY\ IVW N Y\
+ - B —

1 - s
o ° 1-s 1
Vl E|2 [ s JR 2§
- +
O

HINH 5.30: Mach twong dwong chinh xac 1 pha qui ddi rotor vé stator

% R’;:dién tré day
guan rotor qui vé stator.

i+ (ﬁ} .R '2 : dac
S

treng cho co nang hiru ich
trén truc cua déng co.

Mach twong dwong hinh
5.29 dwoc vé lai theo hinh
5.30
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5.7. GIAN DO PHAN BO NANG LUPONG — HIEU SUAT CUA PONG CO:

STATOR ROTOR
A A

A

B i CONG SUAT CO RA
CONG SUAT BIEN TU CONGPSGL:;\T co =
CONG SUAT DIEN Pdt (DA TRU MA SAT C0)

/
P1 v A

CAP VAO STATOR Y \\
Y N\ \ ; .
< 5 TON HAO MA SAT CO
; \ TON HAO BONG ROTOR Pmy

TON HAO DONG STATOR Pj2
TON HAO THEP Pj1
Pth

HINH 5.31: Gian db phan bb nang lwong trong déng co khéng dong bd.
T mach dién twong dwong trong hinh 5.30 suy ra cac thanh phan cong suét tir dong nang
lwong cap vao déng co nhuw sau:
CONG SUAT BIEN CUNG CAP VAO BPONG CO (THONG QUA DAY QUAN STATOR):
P, = 3.Vl .coso, (5.56)

Trong dé6 :
Vl dién ap pha cap vao méi pha day quén stator.
. dong qua moi pha day quan stator.
cos<p1 hé sé cong suat méi pha day quén stator.

TON HAQO THEP

P, = 3R..l2 (5.57)

TON HAO TREN DAY QUAN STATOR (TON HAO BONG STATOR):

_ 2
Pil = 3-Rl-|1 (5.58)
CONG SUAT BDIEN T’ CHUYEN TW STATOR SANG ROTOR:

Paigntr =P~ (Plh +Py)

(5.59)
P. .. =3. 12 =3. P
dién tir S S 2
TON HAO TREN DAY QUAN ROTOR (TON HAO DONG ROTOR):
K 1 12 _ 2
Pi2 =3.R ) A 5= 3.R2.I2 (5.60)

CONG SUAT CO TREN TRUC CUA PONG CO (CHUA TRU DI TON HAO MA SAT CO QUAT GIO)

Pw=3.R'2.[?J.I'2 3R, ( ) le (5.61)

CONG SUAT CO RA TREN TRUC BPONG CO (BATRU TON HAO MA SAT CO QUAT GIO)
Trong trwdéng hop cé tinh dén tén hao ma sét co khi do & bi, quat gi6 .. cong suét ra thuc
sy trén truc cta dong co' la P, , ta cé:

P, =P, P

ma sat co

(5.62)

Dai hoc Bach Khoa Tp H6 Chi Minh — Khoa Dién Dién Ttr — Phong Thi Nghiém May Dién va Thwc Tap Dién- 2009

CuuDuongThanCong.com https://fb.com/tailieudientucntt


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

BAI GIANG KY THUAT PIEN DIEN TU — CHUONG 5 177

Hiéu suét ctia déng co khéng déng bd duoc xac dinh theo quan hé sau :

P2
‘n:—:
PL P+ (P, +P +P, +P )

(5.63)

Khi khao sat phan bb nang lwgng phia rotor ta can cha y thém cac méi quan hé gitra 3
thanh phan cong suat : Pgien e , Pj2 Va Peo . T (5.59), (5.60) va (5.61) suy ra cac quan hé sau:

Paigntr = P2 + Peg (5.64)
Py = SPgien (5.65)
Pos = (1- s)'Pdienu‘r (5.66)

THi DU 5.3:

Cho déng co khéng déng bd ba pha: 100HP cé 2p = 4 cwc, tAn sb ngudn dién cap vao
dong co la f = 50Hz, toc do dinh mtre 1445 vong/phut. Cho 1HP = 750W , biet t(X;n hao ma sét co
la 900 W, ton hao thép 4200 W, ton hao dong stator la 2700 W ; xac dinh hiéu suat ctia dong co,.

GIAI
Ap dung cac quan hé da trinh bay trong gian dé phan bb nang Iwvong, 1an lwgt xac dinh
cac thanh phan céng suat ctia dong co tai tai dinh muc la :

4 Co6ng suét co hiru ich trén tryc chia déng co (d4 trir di ma sat co ):

P2 = 100.750 = 75.000W
4+ Congsuétco :

P,=P,+P . =75000+900 = 75.900W
4+ Tbc do dong bo ctia dong co:
60f  60.50 X )
n, = T 1500/ vong / phiit |

4+ Do trwot ctia déng co, lic mang tai ding dinh mdc:
n
s=|1-22|=|1-24451_ ¢ 03667
n, 1500
4 Cong suét dién tir chuyén tlr stator sang rotor :
P _ Peg __ 75.900
digntr — (1.5)  1-0.03667
4+ Cong suét dién cip vao dong co :
P, = Paigntir + Pz + Pinep
Pl = 85.688,93W

= 78.788,93W

=78.788,93 + 2.700 + 4.200

4+ Hiéu suét ctia dong co :

P
n=-=2-= _75.000 =0,87525 = 87,53%
P, 85.688,93
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5.8. PAC TINH CO CUA PONG CO KHONG DONG BO:
5.8.1. BIEU THU'C TONG QUAT CUA MOMEN:

Momen c6 thé hiéu la nang luvgng cap cho mét vat dé vat thuc hién chuyén dong quay
guanh mot truc mét goc bang 1 rad.

V&i dong co dién, goi P, 1a cdng suét co cap dén truc cia dong co dang quay véi van tbe
la n, ; M la momen co trén truc cia dong co va Q, la van toc quay goc; ta cod dinh nghia cua
momen nhw sau:

P P
Mz _2 - 2 (5.67)
Qz 21t.n2

Trong d6 don vi ctua cac dai lwong la: |:P2:| = |:W:| : [nz] = [me%] : I:M] = [Nm:l.

Trong trdng hop don vi do cda [0, | = ["“"gphﬁ J quan hé (5.67) duoc viét lai nhw sau:

60.P2
M= =9,55.-2 (5.68)
275.n2 n

THi DU 5.4:

Vé&i dong co khdng déng bd ba pha: 100HP c6 tbc dd dinh mirc 1445 vong/phat va
1 HP = 746W ; tai lUc tai dinh mc momen dinh mirc trén truc dong co la:

M=9,55.222° %0 + 493Nm
1445

5.8.2. MOMEN CUA PONG CO’' KHONG DONG BO :

Khi xem nhw tén hao ma sat co khong dang ké, Momen co ra trén truc déng co’ dwoc
xac dinh theo quan hé sau day :

3R’ .Ll‘sJ.l'Z
P 2 S 2
M, =9,55.%% = 9,55,

(5.69)
n, n,
Ta viét lai nhw sau:
P R’ 1—
M, = 9,55.-%¢ = 9,55.3[—} 12 {—s] (5.70)
n2 S I12
Theo dinh nghta cta hé sé trwot ta co:
n 1- 1
2 -1-s Hay: —s__= (5.71)
n, n, m

Thé quan hé (5.71) vao (5.70), suy ra:
R

3 R% 112

P s )2 Paientir

M, =9,55.%0 = 9,55, ~——~%— = 9,55, — (5.71)
n2 n1 n1
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Tém lai
P P...
9,55.-t¢ - g, 55 _diéntd (5.72)
n, n,
Néu dat Momemen dién tir thda quan hé sau:
3 R% 112
M_ . =955 Foigni _ 9,55~ > ) 2
dignty — 20 = 9,99. n (5.73)
1

Tw cac quan hé (5.69), (5.72) va (5.73) suy ra Mz = Maign tr Khi tén hao ma sat co khong
dang ké. Mot trong cdc nguyén nhan dung giai thich ly do can xay dwng quan hé (5.73) dwoc
trinh bay sau day.

+ Tailtic dong co khdi dong (hay m& may) ta c6 tbc dd dong co n, = 0 ; nén hé sb truot
ltc m& may la s = 1. Khi thé cac gia tri nay vao quan hé (5.69) ta khong thé xac dinh dworc gia

tri cia momen lac khéi dong vi quan hé nay cé dang vo dinh[%}.

+ Do quan hé (5.73) tim dwoc ta xac dinh dwoc gia tri momen mé may dwa vao biéu
thiec ciia momen dién tir.

5.8.3. BIEU THU'C TiNH GAN DUNG CUA MOMEN DIEN TU :

V6i quan hé (5.73) khi
can xac dinh momen dién ti tai
mot diém lam viéc cha doéng co
tai mot tbc dd dinh trwdc hay tai
do trwot viét trwdc, ta dwa vao
mach twong duwong theo hinh
5.29 hay 5.30.

Tuy nhién trong mot sé
trwdng hop can xac dinh dinh
tinh dac tinh cta déng co ta co
thé &p dung mach twong dwong
1 pha dang gan dang qui ddi

HINH 5.31: Mach twong dwong 1 pha dang gan ddng . rotor va stator theo hinh 5.31 véi
céc gia thiéet sau:

4+ Xem nhw T{Jn hao thép déc lap véi tai dugc kéo trén truc dong co.
4+ Xem nhw Ton hao thép chi phu thudc dién ap nguon cap vao dong co.

Twong tw nhu tredng hop may bién ap, ta d&t cac dai lwong sau:

R, =R, +R", (5.74)
X =X, + X'y (5.75)

Z, = ./Rﬁ + X2 (5.76)

R, : thanhh phan dién tré ngan mach ; X, : thanhh phan dién khang ngan mach va
Z, : tbng tr& ngan mach ctia mach twong dwong 1 pha.
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T mach twong dwong hinh 5.31, suy ra :

I', = L (5.77)

2
RI 2
[R1+82] + X,

Biéu thtrc xac dinh momen dién t& xac dinh nhw sau :

(RIZ]
9,55.3.V2 s
Maignte = | —— |- . (5.78)
1 R'2 5
R, + ry + X

5.8.4. DAC TINH CO' CUA DONG CO’' KHONG DONG BO :

‘bac tinh co cta dong co la dd thi hay dwong biéu dién trinh bay guan hé gifba momen
theo toc dé quay.

Boi voi dong co khong dong bo vi d6 trwet s phu thuéc vao téc dé quay n, cla rotor,
nén cé thé xem dac tinh co’ la guan hé gitb)a ham momen guay theo bién so dé trwot s .

) Khi xem cac thong s6 clia cac phan tir trong mach twong dwong cda dong co’ la hang
so; ap pha nguon V, cap vao stator khdng thay doi gia tri ; ta khao sat ham momen dién t&r theo do
trvot s tir d6 suy ra do thi cua dac tinh co.

MIEN XAC BINH

o Khi rotor dng vén , tai thdi diém déng co bat dau khéi déng ,tacén, =0 ,suyra s=1.
o Khi rotor quay khong tai, toc dd quay xap xi toc do ti trwdng quay n,=n; , giatricias — 0.
0 Mién xac dinh cta s € (0,1] .

DAO HAM
2
R A s A . u . Rlz Rlz 2
Ham momen dién tir theo dd trvgt s cé dang| — |, véi U= —=; V = I:{1 +—=| + Xn
'} S S

My _ vu'—uv*
ds V2

2
—R' R' R' R' —R'
vu'-uv' = 21 |R+—2| +X*|-| =2 ||2|R +—2|. 2
2 s n s s 2
2
—-R' R' R' R'
vu'-uv' = 21l|R+—2 X2 2| —2|, R, +—2
g2 ) n s )

2
—-R' R'
vu'-uv' = 2 R2+X2—[—2J

Suyra: . Ta chi can quan tdm dén tr s6 cta dao ham, ta co:
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My _ vu'—uv* R,
s

Pao ham 5

-0 khi |R?+X%-
ds v I 1 n [

2
J = 0. Suy ra, momen dat cc tri khi

RI
s, = —2— (5.79)

th —
w/Rf +x§

Gia tri do trwot lic momen dat cwc tri dwoc goi |la do trwot t&i han.

Xét dau dao ham, suy ra diém cwc tri la cwc dai . Gia tri cwc dai cia momen dugc xac
dinh nhw sau:

9,55.3.\2 1
M= L. (5.80)

max
n 2(nl+,/R§+x§j

/ N T quan  hé
/ (5.78) thay thé gia trj do
/ M max \ trwot s = 1 suy ra gia tri
N clia momen tai ltic n, =0
day chinh la gia tri clta

J ~ momen déng co lic khoi
l S~ dong.

Momen khoi
Mmm dong hay momen mé

0 01 _l| 03 04 05 06 07 08 09 1 quan he (5.81).

HINH 5.32: B&c tinh co cha dong co khéng déng bo

[955.3.07 | R, 581
“"“ o JR2+X2 '

THi DU 5.5:

Cho mét dong co khong dong bd 3 pha , rotor 16ng séc cda nha san xudt CROMPTON
GREAVES (Anh quoc) loai TEFC; cach dién cap F c6 cac théng so sau:

Coéng suat dinh mirc cha dong co: Pgm = 55 KW.

Ap day dinh mdpc: Vg, = 660V / 380V — Y/A. (Tan sb nguén dién f = 50 Hz ).
Téc dé dinh mirc clia ddng co : ngm = 980 vong/pht.

Hiéu suat dinh mdc la : nam = 93,5%.

Hé sé cong suat lic tai dinh mrc: cosegm = 0,86.

B6i sé dong dién mé may cla déng co' lam, = 6.

N XNE

Khi cap ngudn ap 3 pha 380V (4p day) vao dong co, lic mang tai dinh mpc xac dinh:
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1./ Tan sé cua rotor .
2./ Dong dién dinh mirc cap vao stator dong co .

3./ Cong suat dién tir khi biét ton hao ma sat co, quat gi6 chiém 15% téng tén hao cua
dong co’; ton hao thép chiém 25% tong ton hao.

4./ Tén hao déng rotor va stator suy ra dién tré méi pha day quén stator.
GIAL
1. TAN SO CUA ROTOR KHI TAI BINH MUC:

< Bong co c6 téc do dinh mirc ngy = 980 vong/phut ; khi van hanh tai tan s6 f = 50Hz ; suy ra
sO cwc déng co la 2p = 6 cwc va toc dé dong bé la n; = 1000 vong/phat.

4 Heé sb trwot dinh mirc ctia dong co 1a :

n.-n —
o™~ "m 1000-980

n, 1000

4 Tan sb dong dién rotor IGc tai dinh mae 1 :

{, = s.f = 0,02.50 = 1Hz Vday = 380 V

2. DONG BIEN DINH MUPC DONG CO* O

4 DOng dinh murc tir ngudn cap vao ddng co lic tai dinh mirc duwoc xac dinh theo quan hé sau
(khi cdp nguén ap 3 pha véi ap day 1a 380V vao day quén stator dang dau theo so db A).

Pim _ 55000

= =103,92A
dm day ’
V3V Mg 08Py, V3 @380 0,935 0,86

4 Dong pha dinh mirc qua méi bd day quan ltc tai dinh mirc 1a:

|
Yam _ 103,92 = 59,99 = 60A

dmpha \/_ \/—

3. CONG SUAT DIEN TU CHUYEN T STATOR SANG ROTOR:

4 Tbng tén hao cta déng co:

P 1
Tonhao = —Py, = im _p _p [_ _ J
z dlen n dm dm n

ZTﬁ’nhao — 55000 *| —~
0,935

- 1} = 3823,53W

4 Tl diéu kién, tdng tdn hao ma sat co, quat gié chiém 15% gia tri tdng tdn hao, suy ra:
Pq = (15%) * D" Ténhao = 0,15 * 3823,53 = 573,53W

4 CoOng suét co (khi chua trir di ma séat co):
P,y =Py + Pyg = 55000 + 573,53 = 55573,53W

4 Tai tai dinh murc, ta c6 hé sb trwot s = 0,02 ; tir d6 suy ra cong suét dién tir cap vao rotor:

p P, 55573,53

it = (1_ s) = (1_ 0,02) =56707,68 = 56708W
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4. TON HAO TREN DAY QUAN TAI TAI BDINH MU’'C — DIEN TR PHA DAY QUAN STATOR:

Tai tai dinh murc (ng v6i hé sd trrvot dinh m&c sgm = 0,02; ta c6 thé xac dinh tén hao trén
day quan rotor theo mét trong cac quan hé sau:

s.P
P, =8Py = ﬁ

F’i2 = 0,02 ¢56707,68 = 1134,15W
4 Vi ton hao thép chiém 25% téng tén hao, ta suy ra :
Pyep = (25%) * D Tdnhao = 0,25 « 3823,53 = 955,88 = 956W
4+ Tbn hao trén day quén stator:

D Tdnhao =Py

+ Pil + Pi2 + qu
Py = D T6nhao - (Pyg, + Py + Py
P, = 3823,53 - (955,88 + 1124,15 + 573,53) = 1169,97 = 1170W

+ Dién tré trén mot pha day quén stator:

P.
R, = 211 - 1172 - 0,1083Q
3inpna 3-60
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BAI TAP CHUONG 5

BAITAP 5.1

Cho déng co khéng ddng bo 3 pha : 25 hp, 6 cwc, 60 Hz c6 rotor day quén; dién tré va dién
khang twong dwong 1 pha la : R, = 0,1 Q/pha ; Xi; = 0,54 Q/pha. Dién ap do trén mdi pha rotor khi
rotor bj chan la E; = 150 V.

Khi ddng co van hanh, néu rotor quay véi tbec do 1a 1164 vong/phat, xac dinh:
a./ Téc dd ddng bo (tbc d6 n, cua tlr tredng quay).
b./ Hé sb truot.
c./ Tdng tré phia rotor lic dang quay.
d./ Dong dién rotor.
e./ Dong dién qua day quan rotor khi thay dbi tai trén truc dé c6 hé sb trwots = 1,24 %
f./ Téc do dong co khi dat diéu kién theo cau e.

DAP SO: a./ 1200 vong/phut b./s=0,03

7o _ By 0
o/ T =-2+jX, =3,38£9 20[Q]  d/lk=1,=44,42A

e/lR=1»=18,6~— 3°83[A] f./ 1185 vong/phut

BAI TAP 5.2
Cho déng co khéng déng bd 3 pha: 25 hp, 4 cwe, 60 Hz; 460 V (ap day) cé cdng suét dién
tr cAp vao rotor la 14,58 kW. Tén hao dbng la 263 W, tdn hao ma sat co quat gio la 197 W.
Xac dinh:
a./ Téc do dong co.
b./ Céng suat co cap dén tai.
c./ Momen co trén truc déng co.

PAP SO: a./ 1767,6 vong/phat b./ 14317 W c./ 77,35 Nm

BAI TAP 5.3

Cho dong co khong déng bd 3 pha: 100 hp; 6 cwe ; 60 Hz ; 230 V (ap day) co hiéu suét
Ia 91 % khi duoc cap dong day hiéu dung la 218 A . Cho tén hao I0| thép, tdn hao déng stator va
tdn hao ddng rotor 1an lwot 1a : 1697 W ; 2803 W va 1549 W . Xac dinh:

a./ Coéng suat dién cap vao dong co.
b./ Téng tdn hao clha déng co.

c./ Cong suét dién t.

d./ Téc d6 dongco.

e./ Hé sb cong suét cia déng co.

f./ Tén hao ma sat co + quat gio.

g./ Momen co ra trén truc .

PAP SO: a./ 81978 W b./ 7378 W c./ 77478 W
d./ 1176 vong/phat e./HSCS =0,83 f./ 1329 W g./ 605,8 Nm

BAITAP 5.4
Cho dong co khong ddng bd 3 pha: 40 hp; 8 cwc, 60 Hz, 2300 V (ap day) van hanh 80 %
tai dinh mirc tai dién &p thap hon dinh mirc 6 %. Hiéu suat va hé sé cong suat cla dong co trong
trang thai nay lan luot 1a 85% va 90%. Tén hao ma sat co va quat gio 1a 1011 W , tdn hao ddng
rotor 1a 969 W, tdn hao déng stator la 1559 W. Xéac dinh:
a./ Cong suat co trén truc.
b./ Téc dd dong co.
c./ Momen co'ra
d. Hé sb trwot.
e./ Dong day tir nguén cép vao dong co.
f./ Tén hao thép.
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BAI TAP 5.5

Cho déng co khéng déng bd 3 pha: 5 hp, 4 cwe, 60 Hz, 115 V (4p day) hoat déng tai ap
dinh mirc, tAn sé dinh mrc va hé sbé tai la 125 % ; déng co c6 hiéu suét |a 85,4% . Tdn hao ddng
stator, tdn hao déng rotor va tén hao thép lan lwot la : 223,2 W ; 153 W va 114,8 W . Xéac dinh:

a./ Téc dd dong co.
b./ Momen ra trén truc.
c./ Momen sinh ra do ma sat co, quat gio.

BAITAP 5.6

Cho dong co khong ddng bo 3 pha: 50 hp, 4 cwe, 60 Hz, 230V (a4p day) hoat dong tai ap
dinh mre, tan s dinh mirc . Péng co bi ‘qua tai khi tan sé glam thdp 5% va ap ngudn gidm thap
7%. Dé tranh tinh trang quéa tai cong suét co trén truc gidm con 70% cong suat dinh mic . Dong
day ngudn cép vao déng co Iic nay la 100 A. Cac thanh phan tén hao trong trang thai hoat dong
nay |&; tdn hao ddng stator 1015 W ; tdn hao déng rotor 696 W ; tén hao thép 522 W tén hao do
ma séat co va quat gié la 667 W. Xac dinh:

a./ Hiéu suét ctia dong co.
b./ Téc d6 déng co.

c./ Momen co trén truc.
d./ Hé sb cong suét.

BAI TAP 5.7

Cho déng co khéng déng bd 3 pha: 25 hp, 2 cwe, 60 Hz, 230V (ap day) dung kéo tai theo
yéu cau momen khéng déi (momen la hang sé khéng phu thudc vao tbéc dd quay). Pong co hoat
doéng tai ap dinh mure, tan s dinh mirc véi téc dd dinh mirc 1a 3575 vong/phat.

X&c dinh céng suét co trén truc, téc dd quay va hiéu suat néu tan sé giam thap dén 54 Hz.

Hé sb cong suét va dong day ngudn trong diéu kién méi 1a 0,89 va 55 A. Tén hao déng
stator, tdn hao déng rotor va tén hao thép 1an lwot 1a: 992,7 W , 496 W va 546 W.

BAI TAP 5.8

Cho déng co khdng déng bd 3 pha: 15 hp, 6 cwe, 60 Hz, 460V (4p day) day quén stator
dau Y, dung kéo bom ly tam tai tbc d& 1185 vong/phat. Tdn hao ma séat co va quat gié la 166 W.
Théng sé mach twong dwong 1 pha qui vé stator Ia:

R;=0,2Q; R>,=0,25Q; R. =317 Q
Xu=12Q; X2=129Q; Xm=42Q

Ap dung mach twong dwong dang chinh xac, xac dinh:
a./ Hé sb truot.
b./. Dong day cép vao day quan stator.
c./ Cong suét dién va hé sé cong suét ctia dong co.
d./ Tén hao déng stator, tén hao déng rotor.
e./ Cong suat dién tr.
f./ Cong suat co va momen co trén truc
g./ Hiéu suét ctia déng co.

PAP SO: a./ 0,0125 b./1511A c./ 10,4 kW ; HSCS = 0,864
d./ 137 W, 121 W e./ 9655 W f./ 9368 W ; 75,5 Nm g./ 90%

BAI TAP 5.9
Cho déng co khéng déng b6 3 pha: 40 hp, 4 cwe, 60 Hz, 460V (ap day) co tbc dé dinh
mtrc 14 1751 vong/phat . Théng sd mach twong dwong 1 pha qui vé stator la:

R, =0,102Q; R,=0,153Q; R.=102,2Q
X1 =0,409 Q; X =0,613Q; Xm =7,665Q
Xac dinh:

a./ Téc do tai luc dat momen cyc dai.
b./ Momen cwc dai va momen dinh mirc

DAP SO: a./ 1532 vong/phat b./ 270,32 Nm ; 88,51 Nm
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