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_\p4Electrical Maqhi,re'Design ,,.._.

Time:3 hrs. Max. Marks: 100

Note: l.Answer anff fffrinf"il questions. W
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.iS$.6 a. Prove that EMF/tum of a sirtgle phase transformer is K./Qwhere Q = output KVA rating of

transformer (04 Marks)
b. Sfr"* ifr*,rfre'htio ofNet core area to arcaof 

"ir"rro."ribing 
circle is i) 0.58 for square core.\

ii) 0.71 ftflstepped or cruciform core. (06 Marks)
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c. The tank of a 1250KVA natural oil cooled transformer.**t--as the dimensions length, width and

height as 1.55m x 0.65m x 1.85m respectively..Th," frltt load loss is 13.1kW. Find the

,r*b", of tubes for this transformer assuming WL2,- oC due to radiation :6 ;Wlm2 -"C
due to convection :6.5,Improvement is conve0$p#'bue to provision of tubes:40 percent

temperature rise : 40"C ; length of each tube = lh ; diameter of tubes --'50mm. Neglect to

top and bottom surfaces of the tank as regadslppoling. "t.,',to (10 Marks)

7 a. What are the main dimensions of Induction motor? What are the desired values of Llr,
peripheral speed and width of veniilaljon ducts? : - (05 Marks)

b. bir.rr. the factors to be "orffiJa for selection of numbei of slots for the stator of
induction motor. ll '=,.. 

. ,t{o (05 Marks)

c. Determine the approximate,.diid eter and length of the$1ptor core, the number of stator slots

and the nrmb". oi"o"ptl,,F$ for a 11kW,400V,3,,,.d"Fas6r 1_pol:,,1425 
rpmdelta connected

Induction motor. aaopt'ftipecific magnetic loadifiii'of 0.45 wb/m' and a specific electric

loading of 23,000=:$ffi. Assume full load e*ffi9icncy and power factor as 0.85 and 0.88

respectivelf Q _rij'f-,U"of core length to pffiirch is 1. The stator employs a double layer

winang. "..:nt'r, ,'*"-",,'"',,,,, (10 Marks)
'i -., i: *]:.)i
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a. With,yShiTh. ohtions, derive the ouqu#quation for a threR{r. kse induction motor.(06 Marks)

b. Wha%"the factors to be consifler$d"when estimating*ffiI'6ngth of air gap in a induction

c. A 1lkw, 3 phase, 6 pole, 50H2, 220V,rtu, "o*e[jeffiduction 
motp@ 54 stator slots,

each containing 9 condug,tUl"t#,Calculate the values gf 6T and_end ring,,onents. The number

of rotor bars is 64. The,,:tin5chine has an effi-q'fe"Iley of 0.86 uld 4. power.factor of 0.85'

The rotor mmf may be.,.aSSumed as 85 percent of sktor mmf A!9 find the bar and the end

ring sections of the.current density is 5A"/mm'. (07 Marks)

9 a. Derive the outpliJ'a(uation of the sy$thronous machine- r,,i- (06 Marks)

b. Discuss the factbrs to be considei8E",::for the selection*of armature slots is synchronous

maching#,..' ,,,ft-,,u., .1** (O7Marks)

c. Deterrnffifor a 500KV4, 5qH?# phase altemator tfi,fun at375rym. Take mean gap density

over the pole 0.55wb/m', the4pecific electric loading as 25,000A/m. The peripheral speed

should not exceed 35mA:e "'**' "o*,-., (07 Marks)

J]a#ffi .m,y ':::::::::::""';

l0 ffi,,.\Vhat are the factorh t$ be considered fof '6hbice of specific magnetic loading and specific*. 
electric loading ofp,Jiathronous machines? (06 Marks)

b. Define SCR.+fud'synchronous-elmashine. Discuss the effects of SCR on machine

performance. (06 Nlarks)
c. The field $oi|5 of a salient pole alternator are wound with a single layer winding of base

copper strip 30mm deep, witli separating insulation 0.15mm thick. Determine a suitable

winding length, number*onflffifns and thickness of conductor to develop a1 mmf of 120004
with a potential differenee',of 5V per coil and with a loss of l2o}wlm'of total coil surface.

The mean length of tum iS t.Zm. The resistivity of copper is 0.021Q/m and mm2. (08 Marks)
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