b - EE62
e ari NEW SCHEME

Reg. No. | [ T T TTTT
sixth Semester B.E. Degree Examination, January/February 2006
Electrical & Electronics Engineering
F Electrical Machine Design

Teme: 3 hirs.) (Moo Marks © 100

MNote: 1. Answer any FIVE full queshans.
2. Any missing dota may be sultobly gssumed.
3. Reference fo design dafa hand book I permitted.

1. (@ Prove thatin a d.e motor, torque is prepational to the volume of active matetial

used, ' . . {4 Marks)
(b} Discuss the different types of Insulation materiak wed in eleciicol mochines. Bxplain

fhe shotarmeart. v

“Insulation decides the rating of the mochinss' ' (d+4 Marks)

{=) Show fhat the oufput of o d.c. genarator with o single coil is given by j.;ﬂ
kW where E' is the averoge volfoge between adjacent commutator segmenits

V, the perpheral velociy in meters fsec
a, the specific electic loading In ac/metar

P is the number of poles

! M & the speed in om (3 Marks)

r 2 (o) Discuss the cholce of number of polas used In o d.e machins, B Marks)

) Calculote the main dimensions of a 20 HP. 1000 rpm 400V d.c. motor, Avarags

I value of flux densify = 0,37 teska, specific elechic looding = 14000 AC/meatrs,
Efficiancy S05%, . '

Choosa a suitoble pole number and justify the sekaction {12 Marks)

A (@ Dedve the outpul eqguation of a 3 phase core hype ransformer, B Marks)
by Calculote the main dimensions for g 250 kva 880004158, BOHE, Sphose core typea

f
fransfarmer
Assume the following dota
Emffum = 100, maxirmam volue of flux density = 1.1 tesla. Curent danshy 2.5
Afmm?, window space factor = 0.3, ovenall height = overcll width, Stacking factor

= 0.9, Uss a 3 stepped core, the width of krgest stamping is 0.9, Net Fon
area = 647 whare d = diameter of the circumserbing circle, {12 Marks}

"= d s Derve an axpression for the leakoge ’-EE‘.'CT-:'.‘IHGE of the priemary of o fransformes,
] {10 Marks)
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A single phase, 240V, 50 HE transforrmear is Built from sfarmpings having o relative
pamnecbity of 1000, The kength of flux poth s 1.8m. the area of cross section of
the core it 1.8 x 10~ matre? and the prirary winding hos 650 turns, Estimates the
maximum value of fiux and the no load current of the transformer. The iren loss
at working fiue densiiy Is 2.6 watts/kg, ron weighs 7.8 x 10° kg/metre 3. Stocking
factor 0.5 {10 Marks)

A B pole , 500V, do shunt genaratar, with all the field colls connected in saries,
requires a mm.f of 5000 At/pole. The poles ore of rectangular dimensions 120 =
200mm? and avalloble winding area s 120 x 25mm?. Determine :

i tha area of cross section of fhe wirg
ity Mumber of furns
iy MMF supplied by the field.

A conductor of round cross section is used. Restivity s 0.020) — mm? (metre and
tha insulation af the wire increases the diometer by 0.2mm. Allow a voltage drop
of 50 volts in the fisld ragulator. ' (8 Marks)

Discuss the varows factors which infleence the selection of alr gap, stator and rotor
glets in an duction motor (3 d4=12 Marks)

Derive the cutput egquation of an induction motor, (5 Marks)

Ceterming the main dimansions, tums/phase, no.  of dofs, conductor areq ond
slot area In an induction motor. roted for 250 H.P 400V, 3ph, 1410 rpm Gliping
induction motar) Assurme Bayerage = 0.6 Teslo, specific elechic loading 30,000
AC/m. Efficlency 0.9, P.F. = 0.9, winding factor = 0.955. Current density = 3.5A/mm?
Slot space factor = 0.4, Ratlo of core length to pole pitch = 1.2, The moching

dafta connected.
{15 Marks)

Whictt Is a short clreult raflo In g synchronous mochine? How doas it influence the
design of alfemators? (4+4 Maorks}

(B) Obtain the main dimansions of a 500 KA 6600 volts, 50H 7. 12 pole star connected

a}
(=]
<)
)

o)

solient pole alternafor giving the fallowing details,

0 Intfemal dicmeter i) Length of the machine. MNo. of stofor conductors fphase,

B = 0.54 tesla. Sp elechic loading = 25000 AC/metre. Winding factor = 0.95.
(12 Marks)

Writalshml notas on any FOUR @

Padipharal velocty and s influence on design of machines.

Cooling of fronsformers

Advantages of rotating fielkd shructure

Advantages of doubls coge rotors In Induction maochines.

Logging end crowling of 3 phase Induction motar

Cresign of the stator of a single phase induction metor. (4 5=20 Marks)
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