s

Bién doi ning luong
dién co

-May dién khong dong bd
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'TE'SM Gi¢i thiéu
> Pwoc st dung réng rai trong cdng nghiép, chl yéu dwdi dang déng co. Ca
stator va rotor déu c6 dong dién AC. Cé thé sir dung cac bd bién ddi cong suat

dé dat dwoc dic tinh co tot.

»>Stator c6 ciu tao gidbng nhw trong may dién déng bd, véi day quan 3 pha tao
thanh tlr tredng quay & toc do dong bd o, = po,,, trong dé p la so cap cyc va o,

la tbc do co tinh bang rad/s.

> Rotor ciing c6 day quan 3 pha véi clng s6 cwe nhw stator, c6 dong dién cam
(rng. Rotor dwoc ngan mach & bén trong (rotor 16ng soc squirrel cage rotor)

hodc & bén ngoai thdng qua vanh truot ( rotor day quan wound rotor).

Bién d6i ning lwong dién co B mén Thiét bi di¢n
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Cau tao

» Ca stator va rotor dwo'c ghép tlr cac la thép mong co ranh. Rotor ¢ cac canh
quat & ca hai dau dé tao dbi lwu khdng khi trong may. Quat tan nhiét dwoc gan

& dau truc khéng gan voi tai.

Ventilating Stator
fan winding
Fan blade _
on end ring Squwr?I
cage rotor
Bearings Shaft
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Cau tao stator

> Tao b&i cac la thép co ranh dé dat day quan 3 pha. Ném dwoc dung dé git

day quén trong réanh. Day quan 3 pha sé tao ra tir trwdng quay khi dwoc cap

nguodn 3 pha.
‘ Stator
Wedge : slot
Coil end Stator
teeth
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Cau tao rotor day quan

'BK

> Ghép bang cac la thép, cé ranh dé dat cac thanh rotor, cac thanh nay dwoc sap
xép thanh day quan 3 pha. Day quan 3 pha dwoc ndi vai dién tré ngdai hodc

ngudn dién riéng thdng qua céac vanh truot dé dat dwoc dac tinh co mong mudn.

Rotor bar

Shaft

Fan blade

Slip ring
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Cau tao rotor long séc

'BK

» Tao b&i cac la thép méng, co ranh dé dat cac thanh rotor. Cac thanh rotor
dwoc ngan mach bdi hai vanh ngan mach & hai dau. Cac canh quat & vanh ngan
mach méi dau dé gép phan lam ngudi trong may. Cac thanh rotor & déng co’ céng

suat nhé dwoc nam nghiéng dé gidm 6n va nang cao hiéu suat may.

A

Rotor bar
Fan blade

End ring

SQUIRREL
CAGE
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Hinh anh déng co’ khong dong bé

Bién d6i ning lwong dién co B mon Thiét bi dién



Hoat dong cuia dong co’ khong dong bd

'BK

> Dong dién 3 pha dwoc cap cho day quan stator, tao thanh tir trwdng quay voi
tbc do dong bd. Néu tde dd rotor khac vaoi tbc dd dong bo, trong day quan rotor co

dong dién cdm ng, véi cung sd cwe nhw trong day quén stator.

> Dong dién cdm (rng trong day quan rotor cling tao ra mét t& trwdng quay,

twong tac voi tw triwdng stator tao thanh moment quay rotor.

> Noi mét cach ly twdng, moment tao ra (béi dong cdm (rng) sé lam tang téc dd
cda rotor cho t&i khi bang véi tbe dd ddng bd, Iic nay moment tao ra sé bang 0.
Thwe té, do tdn hao co (quat gid, ma sat, ..) rotor s& khéng dat t&i tdc dd dong bd,
ma cham hon tr trwdng quay dé tao ra dd moment chéng lai moment nguoc

(trong diéu kién khong tai hay co tai).

Bién d6i ning lwong dién co B mén Thiét bi di¢n



‘BK Hoat déng cuia ddng co’ khéng dong b (tt)

> Néu ddng co co p cap cuc, toc dd co o, (rad/s) théa man
a)S o a)l’ — pa)m
Trong d6 o, va o, la toc dd tir trwdng stator va rotor tinh bang rad/s.

> D6 I&n clia dong cam rng phu thudc vao chénh l&ch téc dd gitra tir trudng

quay stator va rotor. Sy chénh |éch tbc do dwoc dac treng b&i d6 truot s

ns—n_a)s—pa)m

S = )
n 0,

S S

> Taco
W =0, —pw, =SSO

S
> Cac trwdng hop dac biét: s = 0 tai tbc do dong bd, va s = 1 khi dirng yén (khoi
déng).
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‘BK Phan tich déong co’ khéng dong bé hai cuc

» Dung phwong phap nang lwgng, moment dwoc tinh boi

Te:—%[ I, Msin(S+y)

ms  mr
Trong dé | val_ . la cac gia tri dinh cua dong stator va rotor.

> Sé& don gian hon néu moment dwoc tinh qua cac thdéng sb dién cia may. Diéu
nay dwoc thwe hién véi mach dién twong dwong, twong tw nhw cia may bién ap.
Thuc té, ddng co khédng déng bd co thé dwoc xem nhw mot may bién ap ¢ cudn

thir cap quay.

> Gia str s6 vong day tac dung cla stator gap a lan rotor, cac dai lwong phai

rotor dwoc qui dbi vé phia stator

. ) o 2 _n' 2 . & 2 . &
av,, =v { Ja=i_ ~a’R =R a’L =L a’L, =L

ar ar r r mr mr
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Mach twong dwong pha

> Dé lién két mach stator va rotor, ca hai déu phai c6 cung muc dién ap va tan

s6. Néu bo qua dién tré stator, mach twong dwong pha véi tré khang qui vé phia

stator dwoc vé bén duo.

> L 1a dién cam ro stator va L', 1a dién cam ro rotor qui doi vé phia stator. R’ 1a

dién tré rotor qui vé phia stator.

jwsLls
_YYm
7 l,
a _|_ 3
— j—o.aM

Bién doi nang luwgng dién co
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'EH'SM Mach twong dwong gan ding
> Dién trd rotor dwoc tach thanh 2 phan R’ va R’ (1 — s)/s. Thanh phan thir nhat
dac trwng cho tén hao ddng rotor, trong khi thanh phan sau dac trwng cho céng

suat co tao béi dong co.

> Mach gan dung nhan dwoc bang cach chuyén nhanh tr héa aM vé phia trai,

nhw hinh dwdi.

jo,L jo,L, R

s s

r

v,
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'EH'SM Cac quan hé céng suat

> TOn hao sat va ton hao dong stator c6 thé dwoc tinh tir R, va R, trong mach

twong dwong gan dung. Téng céng suat vao la

n R O\ y?
P, =3V,I,cos(¢)=31>==+3(I.f R, +32- =P +P,+P.
S R,
Trong do P, , P, va P_la cong suat truyén qua khe hd (cong suat dién tir), ton

hao ddng stator, tén hao sat.

Bién d6i ning lwong dién co B mén Thiét bi di¢n



‘BK Cac quan hé céng suat (tt)

» P, bao gom ton hao dong rotor P, va cong suat co' Iy twéng P, . C6 thé thay
rang |
v2 ' - S
» Nguorc lai, ton hao dong rotor P, ciing c6 thé dwoc viét dwoi dang P,
'2 1
})]’ — 31]’ RI" — S})ag

> Hiéu suat cla may

P, P —-(P,+P +P)
U_PT_ PT

dwoc xét dén, hiéu suat dwoc tinh bdi

+P+P+P,)

rot

> Néu ton hao quay (t6n hao co) P,

Loy _ B (P

scl

By B
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Biéu thirc moment

' BK
» Dung mach twong dwong gan dung, dong rotor qui déi vé phia stator dworc tinh
b B
I - &

( + R / S)

jlx, +x,.)

> Coéng suét co ly twéng la

1-s _ 3V2R (1-s)/s
L5 (RR s e, )

> V&i may 2 cuc o, = o (1 —s), moment dwoc tinh boi

P, =3(I.VR

1 3V2R /s
W (Ra +R /S)2 + (xls +x}r )2

Bién d6i ning lwong dién co B mén Thiét bi di¢n
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'EﬁfM Vidu7.2va7.3

> VD. 7.2: Déng co khéng dong bd 3 pha, 2 cye, 866 V, noi Y, 60 Hz, co o L, =
0.5Q,3waM/2=5Q, ol =0.5Q,vaR’,=0.1Q. Tim moment tai s = 0.05 va
céng suat vao ba pha dang phirc. Bé qua R, va R.. Dung mach gan dung va

mach twong dwong chinh xac.

> Sai sb gilra dung mach gan dung va mach chinh xac 1a khoang 1.8% trong vi

du nay.

> VD. 7.3: Ding mach gan dung cho vi du 7.2, tinh I, P__, P., P, va moment.

ag’

Bién d6i ning lwong dién co B mén Thiét bi di¢n
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> Biéu thirc moment

T° =

1

3V2R /s

Pac tinh moment — toc do (dac tinh co)

@ (Ra +R; /S)2 + (xls +xl'r )2

> V@i dién ap cung cap va tan sb la hang s, khi s nhd

V72 s
T°~—%— hay T° s
a)S
> Khi s I&n (gan 1) 3
w2 R s
e a r
ol g
a)s ‘xls+xlr =
|
hay 1° oc —
S

Bién doi nang luwgng dién co
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2.51

k2
T

L
wn
T

=
n

L]

—-
T

0

oA

0.2
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Slip
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'EH'SM Biéu thirc moment cwc dai

» T dwdng dac tinh co, c6 mét gia tri cua do trwot s ma & dé moment dat cuc
dai. Do truot nay co thé dwoce tim bang cach cho dTe/ds = 0, ta dwoc

R \/ L \2
ro__ 2
; =4 R, +(xlS +xh,)

> Vivay, do trwgt tai moment cwe dai la (d6 trwot t&i han)

R

r

mT: 5 T\
\/Ra +(xls +xlr)

» Moment cwc dai (khi R, =0) la

A

2
re = Ve

20, (xls + xlr)

> Cac cdng thire nay gidi thich viéc thay dbi dc tinh co’ ciia déng co rotor day

quan.
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‘BK May dién khéng dong bd nhiéu cwc

» Xét may co p cap cwc, viéc phan tich co thé dwoc 13p lai voi viéc thay goc
quay co 0 bang p6. Mach twong dwong pha khong dbi.
> Céng suat co ly twdng

A (),
P

» Moment

b WRs
@ (Ra + R;, /S)2 + (xls +x}r )2

> D6 trwot tai moment cwe dai khdng dbi, véi moment cuwe dai la

31 ?

a

20, (xls + xlr)

T = DX
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Vidu7.5va7.6

'BK

> VD. 7.5: Cho méot ddng co khéng déng bd 4 cuc, cho cac théng sb, tim
moment tai tbc dd da cho, moment cwc dai va do truot twong rng. Bo qua dién

tr& stator, tdn hao sat va tdn hao ddng stator.

> VD. 7.6: Cho mét ddng co khéng déng bd 6 cuc véi cac théng so, tim dé truot,
tbc do rotor, tAn s va dong rotor, moment cwc dai va moment mé may, dung

mach twong dwong gan dung va chinh xac.
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Bai tap

* Ba1 7.5

* Bai 7.16 (dung mach twong duong chinh xac)
* Ba17.17

* Bai 7.22 (dung mach twong duong chinh xac)
e Bai1 7.25
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