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I a. What are the factors that impose limitations on design of electrical machines? (ot Marks)

b. Mention and explain the importffi febtures of modern mafiu#turing techniques in design

of electrical machine- '1" (08 Marks)

."

.,,.:,1 ",1, 
ltl'' 

.,,,,",,.,,r,,,_2 a. Mention the fundameffi6,,pquirements for high qohdiieting materials used in manufacturing

of electrical machine$,,ffi ;.I* 
(04 Marks)

b. What is cold rollqS6rhin oriented steel and yhy+t is used in electrical machines. (06 Marks)

c. Classiff the , in-suHting materials used*],i-in electrical machines based on thermal

considerations' " (06 Marks)
t: -;

Time: 3 hrs.
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a. Derive the output equaffigf a three phase transformer and explain the choice of specific
magnetic and electric ldadings. (10 Marks)

b. Design the suitable nufiber of cooling tubes necessary for a 3 phase transformer having the

fo I lowing part iculars :

KVA ,ui.g = -f00, efficiency = 98o/o at 0.88 p.{ Heat dissipation : l2.5Wlm2fc.
Tank dimensii*ns:48 x 96cm x 150cm height. Assume the diameter of cooling tubes as

6cm and average height is 120cm. Temper4ture rise to be limited to 35oC.
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*F:-....' ,.' Max. Marks: 80

Note:1. Answer any:'FIIN full questions. '{{l#a

2. Missing dds, if any may be suitable aixerryed
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3 a. DiscuSC tl$Mvarious factors, whic-hqrivern the choice of-4$@ber of poles D.C machines.

b. A 4 pole, 25HP, 500V, 600RP*M+ries motor hq*u\*f,tciency of 879/.p; The pole_faces are

square and the ratio of pole afe to pole pitch is 0.dS'Hbsuming an$ffitage gap density of
0.55wb/m2 and armatgre'ampere conductors,ryer meter as 17,000. Obtain the main

dimensions of the cordLut$tdber of armature @nductors and number of slots. (10 Marks)
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"""4 a. Calculate theaffiffSnt flux density_a$a,,ieetion of the teeth qf an armature of a D.C machine

from the folloffffig data at the sect$ilre, '
Slot pitct =rg4mrn, Slot width,' I?mm, length of,amature core including 5 ducts 10mm

each =,0*3,8mt, Iron stackingfictor = 0.92. flux a,,"e,p y in teeth at that section is 2,2Wblrrf
for whieh,the mmf is 70,0ffi lilm. " (06 Marks)

b. A fielil,,coil of a D.C machine is to produce pn mmf of 7000A when dissipating 220W at a

,tp@erature of 60'C and ipecific disiipation i's 3OWm'-oC from the outer surface neglecting

j and bottom of $gcoil. The length of1]"re'innel most layer is 0.68mt and the coil 0.15mt
t;:,ryfrigtr. Temperatry-ffiSHmbient air is 2Q3flCalculate the thickness of the coil, space factor

" and the current aiA&ty. The resist-iVity of conductors is 0.02Dfutk*. (10 Marks)
.xili'd$l[s::
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