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Sixth Semester B.E. Degree Examir3&ffiffirffUan./Feb. 2021

Electrical Machind ffisign

Note: l. Answer any FIYE full questions, selectingffi,teast TWO questions frgm each part.
2. Assume missing data suitably. *P;*,* *jryryt n-.^-'^-- .t-t- L^^r- -----. L^ ---^,t :t--^-dre--.q. -f 'e .V

Time: 3 hrs. *=6&*,* Max. Marks:100
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3. Design data book may be ased, if neffipS. fury

I a. Discuss the major consideratio (05 Marks)
classification ofb. What are the desirable

insulating materials based I considerations. # (08 Marks)

$Ifuunr -.q. "r #
gff **=5
wolve a good design. .:

r of insulating materials? Explain the

Derive the output equatiqmd
,1.=:::66- "","r

J
.C machine. What ual values of specific loadings?

ffi'u (07 Marks)

"c
ffid-

main d.iqSh$ions
square-:pole face

a. Find the main
so that a

efficie4ey. id90 percent. **. '' (10 Marks)
b. E.plq,,S.JE factors to be consi*ffir selection of nrgsr of armature slots a dc machine.

.* f ,,a'8.' (05 Marks)
c. Determine the number of turns cid each commutaf;iffi6b of a 6 pol6" machine. if the fluxDetermine the number of tun5 ci'ii each comr

density in the air gap of &re dommutating podensity in the air gap of-qq_ flommutating poffid'$;SuivUlrt at StW and the effective
length of air gap is +rqn$fffr full load currenJffi'00A and the affihire is lap wound with

W
540 conductors. Assur{ffihe mmf requiredhiflotwthe rest of magngfic circuit to be one tenth'.:
that of the air gap, ;,i ::rtr-,::: ry,::: (05 Marks)

".=.-=. ,:1= 
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a. Derive an exiNHpsion for volts/tugm:gfiliansformer and*also give values of constant K for
differenttypgs of transformer. a. \eJ .=.]..5 (06 Marks)

b. lVt V tffi;C,,gre of the transfo.grffi6is stepped? Uky;tUe width of central limb of shell type
trans.fu-rtnei is takes double'{ffin,that of side limb?=U (04 Marks)

$t'udimensions for d200KVA,66A01440V, 50H2, 3 phase core
iving data rnaf= assumed : qmf per tum = 10V ;maximum

t t ,$:.,'ii. 
^t 

2 . i 
^Fdry; current deffitg; = 2.5 Nr11t1f ; window space factor : 0.3 ;

tU wlatn : stackinpyfactor : 0.9. Use a 3 stepped core. For a three
f hrgest stampin$ = 0.9d and Net iron area = 0.6d2. Where d is theSteppeo core wl€{.U.rol ralge$ smmplng =

d iameter 
"t $T:p*tcribing """:.;.' '' tr;' t #d-

a. Derive an expression foq.le5kage reactance of a transformer With clearly stating the
assumption made. ,*;", (10 Marks)

b. A 250KVA, 660/400V;#flhase core type transformer has total loss of 4800W at fuIl load.

and the les of a 37kW, 230Y, 1400rpm, shunt motor
density is 0.5wb/m2 and the ampere

meter are 22000. The
is obtained. tryerage gap oensrty 1s u.)wD/m- ano rne ampere

of pole arc to pole pitch is 0.7 and the full load

le of a 6 polemachine. if the flux

=u.oo. wnereo1Srne
(10 Marks)

The transformer tankjs f,25m in height and lm x 0.5m is plan. Design a suitable scheme for
tubes if the aver_agql6"mperaiure rise is to be limited to 35'C. The diameter of tubes is 50mm
and are spacepJ5,ffin from each other. The.average height of tubes is 1.05m. Specific heat

dissipation drt#iadiation and convection is respectively 6 and 6.5 Wln:'2.C. Assume that
convection iry'improved by 35 percent due to provision oftubes.

,;:;Jh!,
;"','-'ro, I of2

(10 Marks)
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PART _ B
Discuss the factors to be considered for the choice*tffiffi%g. flux density in air gap and

conductors per meter = 23000, efficienfuJ*O.85, power factor ; 0&, winding factor :
0.955, stacking factor = 0.9. Design ir €k f,arried out for minimuffiSnit. (12 Marks)

6 a. Explain the factors to be

b. A 15kW, 400V, 3 phase, '6 pole, induction motp His a diameter of 0.3m and the

rber of stator slots'j'rs 72 with 20 conductors per slot. The

choice of ampere conductors per meter in the case offfidction motor. (08 Marks)

Determine the main dimension, nurnber of raSffigIlf-ilating ducts, number of stator slots

and number of turns per phase of a 3.7kWffi, 3 phases, 4 pole, 50H2, squirrel cage

induction motor to be started by a Star - D er.^Assume B", q0.45 wbln?, ampere

, ffiumber of stator slots'.tq 72 wrth 20 conductors per slot. lhe
lculate the value of pffitizing current per phase if the length
contraction factor i$42.'"Assume the mmf required for the iron

5a.

b.

7a.
b.

length of core is 0.1

stator is delta
of air gap is 0.55m.
parts to be 35

Derive t
Find

average gap
peripheral speed

limit the nmaway peripheral

is 0.65 ,,bl# angffinpere conductors per meter are

not exceed 65r4#B#normal running speed in order to
,S:*::. f

{"ftW '& 
(l2Marks)

_%'* .". '
machia,{\Mhat are the -effpts of SCR on machine

&-.. *".r- (loMarks)

, 3phddWsahent pole ffi#nator has 180 turns per phase.

ls.qx&age flux densitffJs 0.54wblrt, the ratio of pole

(10 Marks)

(08 Marks)

dimensions of a A, l1KV, 50H2, 150rprn, 3 phase water wheel

"*k
,*=try

8 a. What is SCR of a $V{rbhronous

...{"

b.

j,!

::w$+

4,-*

The mmffiquired for air San 
Iri- ''], -Y

:!#\\ql
f .tu.t t

&$hb gap contaqfior*factor 1.15, winding factor 0.955.

6fno load fie$=#rf and the windrng factor 0.955.
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