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Sixth Semester B.E. Degree Examination, Dec 08 7 Jan 09
Electrical Machine Design

3 b= Max, Marks: 100

Note : I. Answer any FIVE full gquestions.
2. Ascumie micsing data suitably.
3. Design data book may be used if necessary.

What are the major considerations accounted for the goad design of electrical machines?

(05 Marks)
Whkat are the desirable properties of good insulating materials? Explain the classification of
mukw'n; materials as per IS - 1271 — 1938 with examples. (07 Marks)
Dernve the ompan equation of a d.c. machine and mention the usual values of speviliv
loadfines {08 Marks)
Explain sy four factors that influcnce the choice of number of poles in case of a d.e
b {08 Marks)

b Deerssmme the main Dimensions of a number of poles and length of air gap of a 600 kW,
SO0, M ypm dc generator. Assume average pap density as 0.6 whim? and ampere
comdacicrs meter a5 33000, The rato of pole are pitch is 0.75 and the efficiency is 91
porcrnt. [he design limitations are peripheral speed not to exceed 40m/sec. Armature
mmi e 20T e sxoeed TA00 The mmi required for the air gap is 30 percent of armature
i ho=113 {12 Marks)

Dearve the outpu equation of a 3-phase core type transformer. What are usual values for
specxia oadings” (10 Marks)
Cadcsbwe the approximate overall dimensions for a 200 KVA, 6600/440V, S0Hz, 36 core
Bype ammsiormer The maximum flux density = 1.3wh/m®. Current density = 2.5A/m?,
Wsdow space faczor = 0.3, Overall height = overall width, Stocking Factor = 0.9, Use a
lwer siepped core for which Al = 0.6d° and width of the largest stamping a = 0.9d with
el motaOns. {10 Marks)

Explam e 5o ™ 52p procedure for estimating the no load current of a transformer.
(08 Marks)

A 300 KVA J1000 L0V, S0Hz 3-phase delladstar core type oil immersed, self-conled
mmdorrocy bas the following data for its design. Centre 1o centre distance between the
ommes = Socrm Hemght of the window = Hem. Height of the yoke =-17cms, Total weight of
e mapets TzTe = T kgs Average specific loss for the iron = 2. watts'kg. Cuter
dmmmcwr of the hv. winding = 33cm. Resistance of L.V winding/phase = 0.004702,
Resrtance of b v winding phase = 9.7 122, Based on the above data caleulate :

B The denensons of the ank  1i)  The temperature rise of the tansformer with plain

mmk o0 Mumber of cooling tubes, if the temperature rize is not to exceed 35°C,
(12 Marks)

& Deme e curps equation of a 3-phase induction mator and explain the factors, which
mllecnc: he cheize of specific magnetic and clectric loadings. (10 Marks)



A 15KW 400V 3 - ¢, 50 He, 6 — pole induction motor has a diameter of 30cm and core
length of 12em. The number of stator slots s 72, with 20 conductorsislot. The stator is
delia connected. Caleulate the magnetizing current/phase, if the length of the air gap 5
0.55mm. Assume the gap contraction lactor as 1.2, Assume the mmf required for te iron
parts is 35 peecent of the air gap mmf. Coil span = 11 slots, {10 Marks)

Discuss the factors to be considered while deciding the length of air gap, number of stator
and rotor slots. {UE Miarks)
Determine the main dimensions, furns per phase, number of slots, conductor area, stator
slol area in an induction motor rated for 250Hp, 400V, 3 - phase 1410 rpm (slip ring
induction motor). Assume B average = 0. 3whim®. Specific electric loading = 30,000 Ac/m.
Efficiency = 0.9. pf = (.9, Winding factor = 0.935. Current density = 3.3A/ mm". Slol space

factor = 0.4, Ratio of core length to pole pitch = 1.2, The machine is delta connected.
(12 Morks)

Define the short circuit ratio of a synchronous machine. What is ils effect on the
performance? (08 Marks)
The ficld coils of a salient pole alternator are wound with a single layer winding of the hare
copper strip 20mm deep, with separating insulation 0.]15mm thick. Determine 2 suitable
winding length, number of turns and thickness of conductor 1o develop a mmi al’ 12000A
with a potential difference of SV per coil and with a loss of 1200 watts/m” of total coil

surface. The mean length of turn is 1.2m. The resistivity of copper is 0,0216%m and mm’,
{12 Marks)

Write short notes on any four of the following

e TR

Cooling of transformers.

Cogzing and crawling in Induction motor.

Destzn of rotor of single phase Induction molor.

Design of rotor of non-salient synchronous machine.

Peripheral speed and its influence on design of machine,

Advantages of rotating field structure. (20 Marks)




