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R = (Vacia)| AV = (Va _Vb)ia|AV

Py = (Vpcip)| AV = (Vb —Ve)ib| Av
R+P = (Vaia)‘ AV +Vbib)| Av Ve (ia +ib)| Av
if there is no neutral
ig +ip +i¢c =0
And therefore
P+ Py = (Vaia)| Av +(Vpin)| av +(Vcic)| av
PL+Py =Py +P, +P;

(b)
Vi=380V, S; =5kVA, S; = 10 kVA, pf; = 0.8, p.f.o = 0.9. 20 A, Py =20 kW.

Sq = 4000+ j3000
S =9000+ j4350

St =13000 + j7350 =14900/ 29.5°

| __ST___ 14900
L = = =
JavL  +3x380

P + P, =13x10°
PL—P, =V| I sing =380x22.6x5in29.6° = 4.2x10°
2P =17.2x10° = P, =8.6x10° W

P, = (13-8.6)x10° = 4.4x10° W
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DC Shunt
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At constant field current (and therefore constant flux)
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DC Series

lg=lg=1¢ =1

Two assumptions:
o Neglect IR drops
o Neglect saturation



(b)
Vs=400V, ;=50 A, I=2 A, n=1000 r/min R, = 0.5 Q;, Py.¢ = 600 W.

lg=1g—-1¢ =50-2=58 A

Poy =Vilf +12Ry = 4002 +48% x0.5=200+1152 =1352 W

PLoss = Pcuy + Rv+F =1352+600=1852 W

PLoss -1 1850

n=1- =0.9074=90.7%
Pin 400x50 e

Pout = 20000 —1852 = 18148

T Pout 18148

= =173.3 Nm
2zm 27 x1000/60 ——
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I:y ZT(FZ - F3)

=§ Nlm{cos wt —120° — cos at +120°}

V3

- NIy, 2sin wtsin120°

3 .
i1 = Iy cos wt
i = Iy, cos ot —120°

i3 = Iy cos at +120°

F1 = NIy, cos at
Fo = NIy, cos wt —120°

F3 = NIy, cos at +120°

1
Fx=F =2 (F+Fa)

= Nlm[cos ot —%(cos wt —120° + cos ot +120°)}
1 o
=Nlp coswt—EZCoswtcoslzo

Fy nglmCOSa)t




Fy
tan 0 = — =tan wt
I:X

0 = wt
(b)
f=50Hz,p=3,fr=4Hz
. fR 4
1) s=—=—=0.08
® f 50 =

(ii)n:ns(l—s):i(l—s):%(l—0.0S):15.33 r/s=920 r/min
p _

(iii) 80 r/min, 920 r/min

(©)
Synchronous machine:
Rtor has field winding excited by dc current; rotor speed is constant and equal to speed of rotating flux

Induction machine:
Rotor has windings short-circuited on themselves and are unexcited; rotor slips so its speed is a little less
than the speed of the rotating magnetic flux
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Inverse square law:

Bat v plam®  4n 1
Eat 1 m radius ¢/47T
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Cosine law of illumination:
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(h2 +d 2) 2
Assume that, in the lower hemisphere, the luminous intensity is uniform
lag=lac =
| =Eg -h?

(h2+d2)g
R

Ec =Ep cos> 0

(©)

EAV =400 Ix
Lampabove A =0
Corner of court = A
Centre of court =B
6 = angle AOB

cosf = # =0.2987

V72 +500

EBO :% =100 Ix

E
Eg=Epcos30—>Ep=—B - 100 37593 |

cos39  0.2978°
| = Epd? =37,523x 7 =183861 cd

Hamp = 47 x183861 = 2,310,465 Im

(i)
= 2310465 ~ 92 lamps
2500 -
(if)
_2,310,465%0.4

~ 37 lamps
2500 _—



