
oues.tio& (It, T!,qry,tformers given by,- 
(.) Pr"* th' tttre tiansformer - leakage 'fu"Y"'|u 

,, \
x nqt = zofp "w'l f\o' 

r "+ 
).,c \

where / is the frequency , lllr\s the number of primary turns per phase ' I mt 
is the

length of mean tutt, Lris theheight of wincling, a'is the separation between l'v' and

/r.r,. windings, /r1 is width of the primary winding and b, is the width of the secondary

*t",,9Ji3.,culate 
the follou'ing fo1 a 25 kl/A, iloootlss v' 50 Hz' 3 - phase' delta/star'

core type, oil immeised, natural coolerl clistributiort lransformer: (i) the

.iarneter of the circurnscribi;t circle, maxitnum wiclth' window dimensions'

and distance between centers of ud.iur.nt centers if the shape of core section is
' ) .

cruc i fo rm rv i th  E t=2 '25V and '  Br r= l r '  K*=0 '18 '  J  =2 '3  A /mm'  and

L =2.5tt, (ii) total wiclth, height and depth gf tlt transfbrmer core if the yoke is

rectangular-^'uoA Ayi=1.2A- and ki=0'g, (i i i) the per unit resistance if

p = a.0zr e>,.rrm2 I m., the inner and outer diameters of low voltage winding are

138 inm, and 156.2 mm respectivety,-lld inner and outer diarneters of high

voltage wincling are 186.2 mm and 239 mm rospectively' (iv) the per unit

reactance tr  o i r r - -592rrmt '  Lr=253mmand o'= ' l5mrn'  (v)  the instantaneous

radial fbrceclnh' t , .windi t lgundershortc i rcui tcondi t ions.

r,L7{* l,'

":-\L\ r\rr'-"'/ 7'i\ Y-

Answer the Jbttowing questiont 
e, Marks)

(25 Marks)

and c[, : 0.7. Find also the tlux density at one third from the narrows
vo l tage,  

U ' - ,
end of armature tEeth if the slot depth

and the iron factotk. =0.9 ' Voltage

should not exceed 15 V at no load'

7

ffiffimberofpoles,armaturediameter,lengt}reift1rearmature^- .^^1^.  ^- / {  <

:#;";;r"'io"i'i'ooo-kw, s00-v, 300-rpm, dc-generator fitted with i*terpoles and 5
+l^a  o+mot r r r ,=

;Hil"; or"r'"r 9 mm each, assuming an average flux density over the armature
,  a  1 r -  ̂  ^ - - - - ^+ , - - ^  * ^ * i ^Lo - r ,  ^ f  4n  OOn

;:ilffit""il' ; L ;;;;* " on i'"to" | *: - :t:: :l g'^ ̂'n ?tY J:HY'1,. : 1li;i I I ;
ilT'fil?i""d .irt-i""ry i, v+olo,the poie face is square, AV : Za/o fram the terminal

and width are 50 mm and 11 mrn respectively,

between two adjacent com.mutator segments

1 ,
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ouestion (3l,,lutagtittp Mqghfus (25 Marks)

b) ntrive the output equation of ac machines'

@ e 2 2 kt4l, 400 V, 3-"--pltase, 50 Hz,4 * pole, squirrel cage induction motor is to

be :_itartetl by a star/delta starter and having an efficiency and power factor of

0.8 and O"gjS respectively at full load and thele is no vsntilating ducts, find: (i)

the stator c l iarneter ancl  length i f ,Uou=A.44*-7,  ac-2IAA0-Alm, rat io

Llr -^= 1.5 starting your calculations with k*=0.955, (i i) number of turns per
p

phase, and number of conductors per slot if QI= 2, (iii; the fixed winding

factor if the coils are chorded by one slot, the conductor - cross sectional area,

slot area if J,=4-Al,n*2and the slot - space factor is 0.4, (iv) the stator

outside diameter i f  &sl  =2|_mm, k '  =0.9and B,|=I .2-7,  and (v)  the rotor

resistance per phase referred to the stator side and full - load slip neglecting the
n / )

r o ta t i ona l l osses i f s2=22 ' Jb=J r -6 -A l l l t r f f i ' ' p=0 '021 -e l ' n tm ' lm '

{ 
b 

= 165 -mnt , and Du = J6 -rnm '

Qrgtstlon (4t, Sylghronous fuIochirtes (25 Murks)-- 
fiS Draw an equit,alent circuit to the s),nchronous machine in case of sub-transient

and lransient conditions.
(b) A 30,000 kVA, I I kV, 3A00 rpm, 50 Hz, 3 - phase alternator having Bo, : 0.55

T, ac: 54000 A/m, k,,:0.955, neglecting air gap - iength find: (i) the rnain
ciimelsions if the peripheral speed is about 130 rr'/s, (ii) the number of turns and
conductors per slot if q : 5 and the stator employs single-circuit, single - layer

winding, ( i i l )  kro,  ,  k,o, ,  and Ro, i f  {* t=2L+2.5r0+0'06k1'+0.2--m, the

current clensity Jr: 3 A/mm2, br: 30 mm, br: 4A mm and each cOnductOr is

ctividecl into 6 strips, (iv) Fo, Ff Arrl; 52, rr2, af, 21, Zr2, Ll'y and GrrT rf Ff = 2 F* J1
:  2.5 A/mtn'  andl .  *r-  

=2L+2.3r '+0.24 -(m),  r '=2r 
ul3,  

assuming

p - 0.021*d).nm2 I m and the exciter voltage :220 V where 80% of this voltage

is applied to the field winding and 20Vo is kept in reserve, (v) the order of slot
harmonics, skewing angle to eiirlinate the lower order and its effect on the
higher order' 
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