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Fifth Semester B.E. Degree Examlna n, Jan./Feb.2021
Electrical Machi$}c DesiqnElectrical MachiJt.d Design
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Time: 3 hrs.

2a.

b.

c.

3a.

b.

n^q* I ""*
Note: 1. Answer any FIVEfull questions,@sizg ONEfull questio;trttf.qom each module.

.*'""@* $ oR \-- { -d /qnwtu*

a. . Explain the factorslo fudffionsider for selgpt{ng the number of poles of D.C. machines and
:i'Iffi-it. anv three advffidees of hieher valuds of number of ooles of D.C. machine. (08 Marks)

iqiffi ;ffi iP .:;.jdrjli: " -
n'=:=-..'write any three adl#ffiodges of higher valudsrf number of poles of D.C. machine. (08 Marks)
b:'='IDes'gn a 4 pole, lptW, 220Y,l00qrpnt d.c. shunt motoE giving following details:

, The digqeaJi'"ind length of.&ture
iD Nurffiarmatureconduet#rs
iil) NuGb€t of slots * "*'

iv) Size of conductor .,r,,,,,,

Assume following design data:
Specific magnetic loh{pg = 0.45T, specific electric loading = 17500 amp cond/m,
ratio of pole arc to pole"pitch:0.68, slot pitch:2.2cm, constant losses :8oh of output,

2. Assume any missing data. .#

armature volta8ffie -- l}o/:of terminal voltage armature is wave wound.

qi;,f

..{

".........":

'i1,,,,r1,.':1,, 
::''

Explain the class*ffation of magnetic mafierid related to the value of permeability and
distinguish betffiKoft and hard magnetiq.sfr&terials. (06 Marks)
Describe the cl&itication of insulating ffiqerials based on their thermal consideration.

.dfu*"\" 
**l 

(08 Marks)
List ouj.tfiiYuhirable properties of tlpefletic materials. (06 Marks)

.w*" . \*t. --" "ffi&*"'iirri,rin:i; , +m'tN4orrra-, --'

Explain the specific loadings of n:b. -u.frirr. unffiffifire advantaggf:end disadvantages of
higher values of specific 

-loa$ifrgs 
(Base & q). 

^5 
* '* , 

-'*.'* 
(08 Marks)

Determine the external"ffiEiiieter and gross $oiflplength of armature for a 7.5kW, 220Y,
l000rpm shunt motor. Select he number oppplos considering theryfrequency of flux reversal

* 50H2. Assume,,avefage gap density ae@ivUfm2, ampereocbnductors per metre as 30000,

ratio of pole a1ff$foob pitch is 0.7,;ur&*{He friction windsffi%nd iron loss to be 600watts.
Check the de$igrt1for following co#mffidffi-ts peripheral spepdk lSm/s, armature mmf per pole
< 2500. CoryidEiing the maximu&tre density, BqJB-0"s/0.75 and mmf required for an gap
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Module-3
5a.

b.

7a.

density

Derive the following design equations for a 3-phase tranpformer, relating the output to the

specific loading and main dimensions, i) EMF per tuntffi fttnu1 9guation. .!08 ylarlg
Iiesign the magnetic frame of 3-phase 250kVA, 66dry,0fl volts, 50H2, core type distribution

transformer *ith respect to the 
-following: 

i) Corg' eEtion ii) Diameter of circumscribing

circle iii) Windourarea iv) Dimensions ef Milow v) Yoke section and flux density

in yoke vi) Yoke dimensions :& ;Lm yoKg vr/ r url.ti (rllltsfrDrurlD. e y_ s-_

Assume; cruciform core section with a +,ffied and a = 0.85d, the qoinstant K, in emf per

turn is 0.45, maximum flux density i"ffi.#. l2 wblrt and c ensity is 2.2Nmm2,

the window space factor = 0.3, the m..tid%f window height to width =*, yoke section is 10%
(12 Marks)higher than core section. ; 

- 
,,,..,'-:,,,,"

q- -fu" ffi&
,'qe.

6 a. Explain the design of
calculate number of

b. Calculate the active aiid$eactive component of nffiEad current of a l5000kVA, 33.316.6kV,

3-phase, star-deltd4oie type transformer haying'following data:

,i iroo*"u omdH [;b:0.15m2 net*iroitarea of Ygke:0.18m2, Mean length of each

limb = 2.3t& &1, length. of each y^"@l 
.9rq 

number, of turns ah ,"; Yi"11'9, 
- 1'9:limb = 2.3W 1, length of each yolq;= l.6nu number of turns rr h.v. winding:450.

i"k ."dgrup flux dJnsity tu-. fo.^hin f*U and yoke, as = 1 .Zwblm2. At this flux
- ---- ----;., 

^ -9 ' ^ -s
lensity,"igppEi.-tu*s per meter of tlie material is 420 AT and specific iron loss is =
I 9w/kq, density: 7.8 x l03kgm3"Neglect mmf for joq (10 Marks)

"* ffi::

rqu "\{.

b.

i , ff"d -""r,,'*=
r 1tfl Iy*:;-j @R,ov*r

affiExplain the step+by4ltep procedure of rlpound rotor design. (08 Marks)

b.- During the stato.f..,ftl8sign of a 3-nh}ff, 50H2,30kW,400V,6 pole, squirrel cage induction.'* During the stato] d€sign of a 3-R,hasc, 50H2,39kW, 400V, 6 pole, squirrel cage induction

. motor, theffiq,$owing inforr44!ffi were obtained gross length = 0.17m, internal

diameter ffijrq number of sBis'= 45, number of conductors per slot = 12, stator winding

is star coffibcted based.pn dhbove, design a cage rotor giving i) diameter of rotor
ii) number of rotor slots - iii) rotor bar curent iv) size of rotor bar v) end-ring current

and section of end rinffisume: p.f. :0.86, efficiency = 0.88, k* = 0.955 current density in

bar = 6Almm2; currenJ hensity in end ring = 6.5Nmtr,2, take length of air gap:0.67mm.
0,,. d (12 Marks)
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output to main dimensions,
(08 Marks)

per slot, and conductor

l0 a. Define Short Circuit Ratio (SCR)gffd rts effect on machine perfof$nance. (10 Marks)

b. A 3000rprn, 50[2,3-phase, tq1@.$t'brnator has a core l@of 0.94ny the average gap

density = 0.+5*b/*2, ind ampefe:'Conductors per meter *-35000. The peripheral speed of
rotor is 100m/s, and length t&if%up is 20mm. Find kv$otfrput of the machine when

i) Winding factor knq@S5 .*. niD Winding factor-\f,+;,$.827 ,-=".1,
What is the relation bfutffidn winding factor and &VA output. (10 Marks)

Module-5
9 a. Derive the output equation of synchronous machine,

b. Determine the main dimensions, number of stator

itra,

ffitrfrs*i;

... Fhk
..-.1

'dllni.
d'.,.

l -"","-- '\d

,#

l1!s::::i::iilir

r,r,t ..'

area of a 75000kVA, 13.8kV, 50H2, 187.5rpgp .3-phase, star connected synchronous

altemator peripheral speed should be ^.8!$ 60m/sec. Assume average flux
density : 0.65wb/m', ampere conductors per meter = 40,000 and curregrt density : 6Nmm",
k* = 0.955, number of slots per pole perl*&asE,,F 2.5. lqry.= 

(12 Marks)
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