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MOTORS
SYNCH 2-PHASE MOTORS
DQ motor equations
Synchropous Motor Eghs:.
d& = L v, - Riy+ Kw s‘m(npe)
dt L a =~
dig = Lv, ~ Rig— Kwcos(n,s)
1t ‘L L L
dw = -K la sin(np8) + K iy Cos (npe) -, e
At T T

Synchronous  Motor Egi/os after D§ transtormation:

ALA = _L’U;l"' E Ld +hPU\DLZ

ﬁ L. L.

dig = Lv, ~Rig —nmwiy - K w
ﬁ -8 B P N
Aw = Ei’ﬁ_’tLF

At I

DR +*rans-formation- (similar eﬁ’ns “for- VoH:qges)

[‘m\] =[ CoS(V\Pﬁ) Sih(nt,e)‘ﬁ'(‘,p‘] = U(e)[bA:(
ig ~s'm(nr6) cos(np6)il lg g::’)ﬁ lg
DQ—l transformation -

il = coS(hPO) —sLh(nPG) R U-l(e) td

L (N (hy 6) inpt) Slig ] e Li

B sth(n, cos hl,ﬁ LB or neo Lg

Note: L{-l(B) = U("ﬁ) = UT(ﬁ) (]

-

= anjle of roter
hp= # of pole pairs
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Ref: Nilsson & Riedel, Rev 6, Prob 16.15 DQ motor equations (cont.)

DR +transformation in ‘terms of angles (eurrents)

Tl direction of myneﬁc field
[
LEBNDN

direction of retor

LA = ICOS(QQ)
lg = I sin(6e)
if = Tcos(Be-6) = Tcos(x)

Ls = I sin (be-6) = Tsin(x)

Note: replace 6 with npé for case
of Np  pole paifrs.

2 2 2!
. LT . . . 2
From o\myrqm/ b+ Lty =iy tg = T
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PR +transformation in term of anq les (veltages)

V4B, direction oFf voltage vector

q‘k direction of magne'tid Leld
D

direetion of rotor

CA V eos (8y)
V sin (6y)

<
w
n

'U'a VCOﬁ (60‘“6) = V COS(S)
vy = Vsin (85-6) = Vsin (%)

Note: replace 8 with npé for case
of ne pele  pairs

From diagram, ﬁ:qz+ UBI:/;:-i- z)‘ﬁ2 =V?
Note: ['U’A] = u(e)[vA}

Curiously, the DB transformation
is only a Function of 8 (or /)/,9)
but not §.




