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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.
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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.
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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:
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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
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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)
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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
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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
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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.
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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.

Trang 11
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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

Trang 14
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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:

Trang 16
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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

Trang 17
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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:
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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
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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
/S




IIL.

Nguyenvanbientbd47@agmail.com

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
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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.

Trang 55



Nguyenvanbientbd47@agmail.com

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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