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Note: 7. Answer any ffiitll questions. 
.{$p._..:

2. Missing datg;if1{iU, may be suitabltt g.q*{4tned.

la.
b.
c.

2a.
b.

3a.
b.

c.

Calculate the diameter and
4-pole; 1000rpm; ?0V DC
density : 0.9Wb/m'; specific
pole face as square one. fi"Yi.J

(08 Marks)
(05 Marks)

ic loading : 30,000; fidd form factor = 0,7. Assume the
-,,,,,,,,.",,,,,:,., (07 Marks)'!; '-' '

Discuss the factors whiiahgovem the choice of numb'E-iFofpoles in DC machines. (08 Marks)

A shunt field coil,lo"t6 6 develop an mmf of 9000A. The voltage drop in the coil is 40V and

the resistivity o{gu;grtd''wire used is 0.021C)/m and mm'. The depth of winding is 35mm, and

the length oig""fu,=fum is 1.4m. Design a.C.,qi}"s; that the power dissipated is 70Wm2 of the
total coil q*ffAc} (in outer, inner, top ad=bottom). Take the diameter of insulated wire as

0.2mm rrto're:than that of the base wirp. (12 Marks)

Derive th,e output equation of 3-ph.d$C*die type transformgru;r,. (05 Marks)
Show tliHi the ratio of net are a?ffito area of circum.soJlh,ihg circle in a cruciform core is
0.7 l. ;i=.,,,,,,,=,i;" *#m (05 Marks)
Determine the main dimffiffi of the 3 steepeffi<jrei'the number ffiffig.rs and their cross
sectional are as of condrietors in the primary-arifl secondary windings of a 100KVA;sectional are as of condri'etors in the primary-arifl secondary windings of a 100KVA;
22001480Y single phas<i'tore type transfordiffiffoperate at a freq{fency of 50H2. Assume

currentdensity-52.5Ntt1rrt2. _ 
q; 

-"*"* 
(l0Marks)

a. Calculate the no load curent of a 400V; 50Hz singte phase core type transformer for the
followffi'data : .* l_" 

rr1:- 
'

Length of mean magnetic path - 200cm {
Gross core section: 1006m' .,,,ii* ,,,,0

.#iotr equivalent to 0Jmm of air gap :,::,,:i'-
Maximum flux derlqity 7 0.77
Specific 

"ore 
loss'ai50Hz and 0.7T are 0.5Wlkg

Ampere tums/a +"'220 .,ry
Stacking fa@r#0.9 ;.,-,+1.1'

Density ofEoii material = 7.5 xJ0akg/m3. (10 Marks)
b. Design an adequate cooling airangement for a 250 KVA; 6600i400V; 50Hz ; 3-phase

delta/star core type oil.'idfiersed and natural cooled transformer with the following
particulars :

Total loses are: 5.0KW ;6:50oC and l. : l}.Swh*PC
Tank dimensions : (liS x 100 x 50)cm
Oil level : 1 05e,S{pngth
Diameter of tuB'Es= 50mm
Clearances widthwise on either side :60mrn
Clearaneeffingthwise on either side : 35mm
SketffiUdiagram to show the tube ,"*t:T?T

, : .:,::i::;l tii

(10 Marks)



5a,

b.

'' 
"l;l$i":\i :r'

'ru :1' 
''irt:'"'

Discuss the various factors that influence the c6p"*c,#of length air gap and
.,, ry:, ::

motor. r'li&111 
,

CalCUlate i .* ,::,:, i""lr'r'

i) Stator core dimensions 'L'"''"'"''' 
"'

ii) No of tums per phase ".ffi' 'i''-".

10E863

an induction
(10 Marks)

iii) Cross section of stator conductorg*,
m , r .- ,- - -- 1 - ^^ :,- ^.^L^ - ':::::::,'iv) Total copper loss in stator.

!1'

synchronous); star connected slip ring
11i' 'f;:'':'

= 0.88; Lh : 1.25;
conductors : 75cm;

(10 Marks)

tV) f O[af Copper toSS ul statur. .,,,- , ",

of a 3-phase; 120KW; 2200V*;;-$*QSz; 750rpm (

induction motor for the followinffSta :

B^., - 0.48T: ac = 260004/ff'efficiencv : 92

of a 3-phase; 120KW; 2200Y

B", = 0.48T; ac = 260004,1*' efficiency : 92Yo;f9*t^ factor
K*, = 0.955 current d : 5A/m-'; -"rt tg,*O of stator

- - n na tr..t* *^2 .,o,,,itt'"!'p = 0.021C)/m-mm2'
$sj!,-,:

6 a. A 15KW; 400V; 3:phase; 50lirz;6 pole indrqctiOYr motor has a diameter of 0.3m and the

length of core 6J".W The number of statoryfu,ts are 72 with 20 conductors per slot. The

stator is delta cqd*f$cted. Calculate the vA,l,@bf magnetizing current per phase if the length

of air gap.is 0.55m. The gap contraction factor is 1.2. Assume the mmf required for the iron

parts to be35o/; of air gap mmf and winding factor as 0.955. (10 Marks)

b. A 11(, ; j.phase; 6-pole; 50Hz;'92"0Y star connected ig,q$qgtion motor has 54 stator slots

each Coiltaining of conductors.r,+ b''number of roto"!.=tiffi arc 64. The machine has an

efficiency of 0.86 and power frytor 0.85. The rotor.pf'may be assum8(as 85% of stator

mmf. Calculate the : . l
i) Values ofbar and e"pd,rint currents -':
iD Bar and end ring r.taddnilf 

"urrent 
densffioi,Nmm2 ,,. ,ro

iii) Rotor copper loss,if,resistance of each&ari$ l2sli{r. (10 Marks)

4 't$i

a. Define Short pii,g,tiit Ratio(SCR) of $Wn&Chronous machind:.aird explain its effects on the

machine performance. . (10 Marks)

b. A 500KY,A;3'.3KV; 50Hz;600,$rr; 3:nhase star c_oryndued salient pole alternator has 180

turns peg,.#hase. Estimate tt 
" 
tqCt of air gap if the average flux density is 0.54Wb/m'. The

ratio $ffip,ble are to pole pitfli-id16:65; the short cipuit'ratio : 1.2) the gap contraction factor

1.15 #d"the winding fac.t&;;-*0.955. The mmf required for the gap is 80% of no load field

'l* *s I
61".:.,p'educe from firs *pffiebles the output egudfion of synchronous machine. (06 Marks)

b. 
*"Briefly explain ffiifutors to be considered while selecting armature slots in synchronous

machines. i"$ ,f ,,...' .. (08 Marks)

c. Find the mE*aldimensions of M'00vtVA; llKV; 50Hz; 150rpm; 3-phase water wheel
generator. the'u.r"*ge gap density is 0.65Wb/m2 specific electric loading : 40,000. The

peripheral speed should no,.t.e.xceed 65m/sec at normal running speed in order to limit the
I

runaway speed. Given a=.4 winding factor= 0.955.
'8, '"

ri!{;:::,,::

t{.ttd.

1ry*h.

2 ofZ

(06 Marks)


