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Chwong 2: HE QUI CHIEU QUAY

I. Hé qui chiéu quay
Trong mat phang cua h¢ toa do aff, xét thém mdt h¢ toa dd tha 2 co truc
hoanh d va tryc tung q, hé toa dd thur 2 nay c6 chung diém goc va nam I¢ch di mot

gbc 05 so voi hé toa do stator (hé toa do aff). Trong 46, w, = d(ia quay tron quanh

géc toa do chung, goc 0, = m,t + ®,9. Khi d6 s¢€ tdn tai hai toa d6 cho mot vector
trong khong gian twong tng véi hai hé toa d nay. Hinh v€ sau s€ mo ta moi lién hé
cua hai toa do nay.

1q

"Q

Hinh 2.1: Chuyén hé toa d6 cho vector khong gian 1, tir hé toa do op sang hé
toa d¢ dq va nguoc lai.
Tt hinh 1.5 dé dang rat ra cac cong thuc vé mdi lién hé cua hai toa do cua
mot vector img vai hai hé toa d§ off va dq. Hay thyc hién bién doi dai so:

fio, = f4c080, - f,qsind, 8}8{‘3
) .
fyp = foqs81n0, + fi,c080,
Theo pt (1.9a) thi: £7 =£, +jf, (1.11)
va tuong ty thi: £ =1f, +jf, (1.12)
Vidy2.1: Ching minh f* = f%e’
Khi thay h¢ pt (1.10) vao pt (1.11) sé duoc:
£% = (£ ,cos6, - £, sind, )+ (£, sin6, + £, cos,)
= (fsd + jfqucosﬁa + jsin@, ) = fUei (1.13)
- <4000, ————
Hay £ =f%’ o (=17 a4
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Vidu 2.2: Tinh fy va i, theo £y, fip va 0,.
Thay pt (1.11) vao pt (1.14), thu dugc phuong trinh:
— . (1.15a)
foa = f0,c080, + fipsin0, (1.15b)
9 fig= - fiusind, + figcos0,

Cuoin dady O
iq . pha B

Cuoan daay

pha A
'-" Cuoin
W dady pha C
Hinh 2.2: Hg¢ toa do quay
) [ cos@, cos(6, —2r/3) cos(@, +27/3) ]
4, |==|-sin6, —sin(@, —27/3) —sin(6, +27/3)
|12 1/2 1/2
) [ cosH,  cos(B,. —2r/3)  cosiE, +21/3) ]
U,- ]=? —smné@, —sin(@, —2r/3) —sin(@, +2r/3)
1/2 1/2 1/2
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s =%’_Ic} cost + fpeosl@, —2m/3)+ /. cosl@, + 2/ 3)]
|

A ".‘“'

)
fos = —;’ £, sin8, + [ sin(@, — 2/ 3)+ f.sin(6, +27/3)]
2

o =14 cos8, —__fw sIné,
= fy cos(@, —2m/3)- f, sin(6, —27/3)

-

Jo = Sagcos(O; +27/3)= £, sinl6; +27/3)

_..f;h_ =i2/ % Jf;‘ = |,|,F___,|';J — |,|j__,f;_ ]

S =—(273) —_f_;,ﬁ.-' 2 +f{\r 2)

Ja =Jas

ey g
Ly = U.."l_,-fm+__.fj.#\|'f__..

s nef — £ gy
Jo =—05] ._rf.ﬁq‘r__..

I~

2

< XET KHI o, =0

I1. Biéu dién cic vector khong gian trén hé toa do tir thong rotor
‘ Muc nay trinh bay cach bicu dién cac vector khong gian cua dong co khong
dong bd (DCKDB) ba pha trén hé toa dJ tir thong rotor. Gia thiét mot DPCKDB ba

pha dang quay véi toc d6 goc ng (tbc do quay cua rotor so voi stator dung

yén), v6i 0 1a goc hop béi truc rotor véi truc chudn stator (qui dinh truc cudn day
pha A, chinh 1a tryc a trong hé toa do o).
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Hinh 2.3: Biéu dién vector khong gian i trén hé toa do tir thong rotor, con goi la
hé toa do dq.

Trong hinh 1.6 biéu dién ca hai vector dong stator i va vector tir thong rotor

NP ~ vr A an s d £ an
y, . Vector tir thong rotor y, quay vdi toc do goc o, = w, = dfr ~ w, =27xf, (toc d§

quay ctia tir thong rotor so vai stator dtng yén). Trong do, f, 14 tin sb ctia mach dién
stator va ¢, 1 goc cta truc d so vai truc chuan stator (truc ).

Do chénh 1&ch gitra o, va o (gia thiét s6 doi cuc cua dong co la p=1) s€ tao
nén dong dlen rotor v6i tan s6 fy, dong dién nay ciling c6 thé duoc bidu dién dudi
dang vector 1r quay voi tde do goc my = 27ntfy, (g = ®s - ® = ®, - ®) so VO vector
tir thong rotor .

Trong muc nay ta xay dung mdt h¢ truc toa do0 mdi c6 hudng truc hoanh
(truc d) trung véi truc cua vector tir thong rotor §. va c¢6 gdc tring voi goc ciia hé
toa do a3, h¢ toa d§ nay dugc goi la h¢ toa do tir thong rotor, hay con goi 1a hé toa
dq. Hé toa d6 dq quay quanh diém géc chung véi tdc do géc o, = g, va hop voi hé¢
toa do o mot goc ¢.
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Viay tuy theo quan sat trén hé toa do nao, mét vector trong khong gian s€ co
mot toa d6 twong ing. Qui dinh chi s6 trén bén phai cua ky hiéu vector dé nhan biét

vector dang dugc quan sat tir hé toa do nao:
. s toa d0 af} (stator coordinates).
= f: toa do dq (field coordinates).

Nhu trong hinh 1.6, vector i, s& dugc viét thanh:

[ ] ;ss:

f

n i, :  vector dong stator quan sat trén hé toa do dq.
Theo pt (1.8a) va pt (1.11) thi:
-
iss = isa +j isB
< 7f . o .
I, =1q 1] 1gq
X N o~ . Lo qen A
Neéu biét dugc goc ¢, thi s€ x4c dinh dugc moi lién hé:
s
T
3 i =i
~

vector dong stator quan sat trén h¢ toa do af.

(1.16a)
(1.16b)

(1.17a)
(1.17b)

Theo hé pt (?2?) va pt (1.17b) thi ¢6 thé tinh dugc vector dong stator thong

qua céac gia tri dong 1, va i, do dugc (hinh 1.7).
Udc

bicu
khién _

= [Nghich
m— DN [

a |b |c d)rl
@ 1561 > 2 isa -
1sp " -jo
) > . e
© ; o
—>
S e M pt(2....) pt (2

Hinh 2.4: Thu thap gia tri thuc cua vector dong stator trén hé toa do dq.
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Tuong ty nhu ddi véi vector dong stator, ¢ thé biéu dién cac vector khac
cua DCKDB trén h¢ toa do dq:

[1 =i+ isq ((1.183

1.18
S (1.18d)
< V= g (1.18¢)

\sz = \llsd + j\llsq

\Tlf = \Ijrd + j\ljrq

\

Tuy nhién, dé tinh duoc iy va 1gq thi phai x4ac dinh duoc goc ¢, goc ¢, duoc
xéc dinh thong qua o, = ® + oy. Trong thuc té chi c6 o 1a ¢ thé do dugc, trong khi
(téc d6 trugt) oy = 27fy v6i fy 13 tan s ciia mach dién rotor (16ng soc) khong do
dugc. Vi vay phuong phap diéu khién DPCKDB ba pha dua trén cac mé ta trén hé
toa do dq bt budt phai xdy dung phuong phap tinh o, chinh xac. Cha y khi xay
dung md hinh tinh toan trong hé toa do dq, do khong thé tinh tuyét ddi chinh xac
goc ¢, nén van giir lai W, (v,,=0) dé dam bao tinh khach quan trong khi quan sat.

II1. Uu diém ciia viéc mé ta dong co khong dong bd ba pha trén hé toa dd tir
thong rotor

Trong hé toa do tir thong rotor (hé toa do dq), cac vector dong stator i va
vector tir thong rotor §', cing v6i hé toa do dq quanh (gan) dong bd véi nhau véi
téc d6 o, quanh diém gbc, do d6 cac phan tir ciia vector i (i va 1gq) 1a cac dai
luong mot chiéu. Trong ché do xac 1ap, cac gid tri ndy gan nhu khong di; trong qua
trinh qua dg, cac gia tri nay c6 thé bién theo theo mot thuat todn diéu khién da duoc
dinh trudc.

Hon nira, trong h¢ toa do dq, y,;=0 do vudng gboc vé&i vector ! (trung voi

=Yg (1.19)
9 ~Déi voi DPCKDB 3 pha, trong hé toa d6 dq, tir thong va mémen quay duoc
biéu dién theo cac phan tir ctia vector dong stator:

truc d) nén ‘\T;f

s L (1.20a)
\Vrd T lsd
) L=kl (1.20b)
7 =3Ln _r _1de
e 2 L py/rd sq ~ L P dt

(Hai phuong trlnh trén s€ dugc ching minh trong chuong sau).
voi: T, momen quay (momen di€n) cua dong co

. dién cam rotor

m  hO cam giira stator va rotor

s6 doi cuc cua dong co

hang s thoi gian cua rotor

Ho o

-
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S toan tur Laplace
Phuong trinh (1.20a) cho thay c6 thé di€u khién tur thong rotor vy, =

v,
thong qua diéu khién dong stator iy. Dac biét mbi quan h¢ gitra hai dai lugng nay 1a
mbi quan hé tré bac nhat voi thoi héng T..

Néu thanh cong trong viéc ap dit nhanh va chinh xic dong iy dé didu khién 6n
dinh tir thong v, tai moi diém lam viéc cta dong co. Va thanh cong trong viéc ap
dat nhanh va chinh xac dong iy, va theo pt (1.20b) thi co6 thé coi isq 12 dai luong
diéu khién cia momen T, ctia dong co.

Bang viéc mo ta DPCKDB ba pha trén h¢ toa do tir thong rotor, khong con
quan tdm dén ting dong dién pha riéng 1é nita, ma 13 toan bd vector khong gian
dong stator cia dong co. Khi d6 vector i, s& cung cip hai thanh phan: iy dé diéu
khién tir thong rotor |, |, iy, d€ diu khién momen quay T, tir d6 ¢6 thé diéu khién

toc do cua dong co. . .
1gq — .

(1.21a)

T (1210)

Khi d6, phuong phap mé ta BPCKDB ba pha tuong quan glong nhu dbi voi
dong co mot chidu. Cho phép xay dung hé théng diéu chinh truyen dong BCKDB
ba pha tuong tu nhu trudng hop st dung dong co dién mot chicu. Piéu khién tdc do

DCKDB ba pha o thong qua diéu khién hai phan tir ciia dong dién i, 13 ig va Igq-

Bai tap 2.1. Chiing minh:

dl//ﬂr dWar
r 2 2
l//al‘ + V/ﬁr
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