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SIXTH SEMESTER
EE 65 — DESIGN OF ELECTRICAL MACHINES
ELECTRICAL AND ELECTRONICS ENGINEERING
Time: Three Hours /,'( . Maximum: 100 marks
ANSWER ALL QUESTIONS

PART-A (10% =20 marks)

1.  Define specific mégnetic loading. -
j 5,
2. List any two matgerials used in heati;ig devices.

3. List the guiding. factors in“the selection of number of
poles.

4. Whatis meant by unbalanced magnetic pull?
\ 5. Whatis w\hdow /shace factor?
6. What are methodsused for cooling of transformer?

7.  What are the gu.ld.mg factors for the selection of number of
rotor slots in 3 phase Induction motor?

8. What is the function of end rings in the rotor of a cage
induction motor?

9. Define short circuit ratio of a synchronous machine.

10. What do mean by turbo alternator?
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11. (a) Derive the thermal model of heating and (

cooling of motor.
Or
(k) () Give a brief ”acl:()unt on electrical (
engineering n/latef{a]é\?
(ii) Explai.nthe“ra?jﬁé:}{n;hfhines. [¢

v LN
12 @ () A 4pole, 50hp, dc shynt ‘motor operates (¢

with rated voltage of 480V af rated speed

of 600pm. T has wave wousd armature

with 770 hgondl{ctor& The léakage factor

for tlje pole is J.2. The poles are of

_circular gross sec wKThe flux density in

“"thepole is 1.5Wl{/m2/. Compute diameter

7 -ofeach p\oleA N

H i Y
{ii)\ \Dets;i'n;ine“the apparent flux density in (8
the tegth of a dc machine when the real

“flux-density! is 2.15 whim?. Slot pitch is
28mm, slot/width is 10mm and the gross
length. .#§ 0.35m. The number of
ventilating ducts is 4. Each duct is 10mm
wide. The magnetizing force for a flux
density of 2.15wh/m? is 55,000 H/m. The
iron stacking factor is 0.9.

Or




[image: image3.png](b) Compute suitable dimensions of armature core (16)
of a dc generator which is rated 50 KW, 4 pole,
N=600rpm. Full load terminal voltage is 220V,
Maximum gap flux density is 0.83 wh/m? and
specific electric loading is 30,000 Ampere
conductors/metre. Full load armature voltage
drop is 3 percent of rated terminal voltage,
Field current is 1 percentage of full load
current. Ratio of pole arc to pole pitch is 0.67
pole face is a squarg

13. (a) Determine the lﬂain, dimensions of the core of (16}
a 5KVA, 11000/400V, 50Hz, single phase core
type distribution transformer. having the
following data: The net conductor. area in the
window is 0.6 tiines the net cross sectional
area of iron in'the core. The core is of square
cross sectipn,’ mgximwm flux density is 1
wh/m2. Current density is 1.4 A/mm?. Window
space factor is 0.2. Height'of the window is 3
‘times ite width.

i kY N N

A Or

® A 250KVA, 6600/400V, 3 phase core type (16)
transformer hag a total loss of 4800W at full
load. The transformer tank is 1.25m in height
and lmx0.5m in plan. Design a suitable
scheme for tubes if the average temperature
rise is to be limited to 35°C. The diameter of
tube is 50mm and area spaced 75mm from
each other. The average height of tubes is
1.05m.
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Estimate the stator core dimensions, number
of stator conductors per slot for a 100kW,
3300V, 50Hz,12 pole star connected slip ring
induction motor. Assume average gap
density=0.4wb/m? ampere conductors per
meter=2500A/m,  efficiency =0.9, power
factor=0.9, winding factor=0.96. Choose main
dimensions to give best power factor. The slot
loading should not” exceed 400 Ampere
conductors. ;.

() Derive“the output equation of a three
phase ’ginduction motor. °.

(i) State jand. explain facwts\g'overning the
choice of ere conductors per meter in
_.the design of a three phase induction

~ motor, .t

{Determihe the main dimensions of a

‘\75000ng), 13.8kV, 50Hz, 62.5rpm, 3 phase
star connected 'alternator. Also find the
nuniber-of s;hto}' slots, conductors per slot,
conductor ' area - and work out the winding
details. The peripheral speed should be about
40 m/s. Assume, average gap density = 0.65
wh/m?, ampere conductors per meter= 40,000
and current density=4A/mm?.

Or

(
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The field coils of a salient pole alternator are
wound with a single layer winding of bare
copper strip 30mm deep, with separating
lamination 0.15mm thick. Compute thickness
of the conductor, number of turns and height
of winding to develop an mmf of 12000 ampere
turns with a potential difference of 5 V per coil
and a loss of 1200Watts/mm? of coil surface
area. Mean length of turn'is 1.2 m. Resistivity
of copper is 0.012Qmm?%m.

(16)
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