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Question Paper Code : D 2210

BB Tech. DEGREE EXAMINATION, APRILAMAY 2010,
Seventh Semester
Blectrical and Eloctranics Engineering
BE 1403 — DESIGN OF ELECTRICAL APPARATUS
(Reguiation 2008)
(Common to B.E, (PactTieae) Sixth Semester — Regulation 2005)

Time : Theee hours Maximum : 100 marks

Answer ALL questions.

PARTA (102

0 marks)
1. What is specific Blectric Loading?

2 Whatis peripheral speed?

What is meant by unhalanced magnetic pull?

4L

he advantages of Hydrogen cooling

What is window space factor in a transformer?
6. What wre the fuctors on which o load current af a fransformer depend?

7. Define Shor
performance?

Cireuit RATIO (SCR). What are the effects of SCR on Machire

8 What s runaway speed?

9. What i the use of dumper windings in synchronous gencraor and

ronous motor?

10 Why s leagth of air gap in a0 induction
range?

motor kept at. minimum possible
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PART B — (5% 16 = 50 marks)

@) Derive the relation betweon real and apparent flus. densitios in 1
D Machine. 5}

1) Diseuss unbalanced
eaquations. I

netic pull driving with  necossary

or

Determine the air gap length of & DG Machine from the followisg
particulars: Gross Length of the core 9.12 m, No. of duets 1, Widih of
cach uct 10mm, Slot Pich - 25mm, Slot Width 10me, Cartes

Cocllicient o slots  and  Ducy 032 Gap  Density
at pole centre : 0.7Whisque, Field MMFipole - 3500 AT, MMF roquired for
Fan parts of the magaetic circuit 500 AT, 161

Calculate suitable dimersions of armature cor a square pole face
fox @ SOKW, 4 Pole, 600 rpm DC Shunt. Generaor with ful laad termiral
voltage of 220V. The maximum gap density is 0.83 Wofsqm and a

ampere conductors per ametre are 30,000, Assume full load armature
valtage drop the rated terminal voltage and that the feld
current as 1% of rated full load evrrent. The ratio of pole are to pole pitch
i 067 61

o

1 Derive the output ecation of a DC Machine aad explain specific
electric and magnesic load:ngs ®)

00 Diseuss the desiga procedure of fold system for shunt motor. (81

Caloulate the core and winduw areas requires for 4 1000KVA, 6600/400 v,
S0Ml, 1 phase core type transformer.  Assume  max  flus
density <125 Whitn® ard & current density of 2.5 Ao Vollage por
turm 15 30, Windaw space factor is 0.2 Qs

o

The tank of @ 1250 kVA ratral oil cooled transformer hns the
dimensions,  length, width and hoight L53m < 056m x 1850
sespectively. The full load loss is 13, 1kW. Find the number of tubos for
 due to radsation = 6 and that. due to
convection s 6.5 Improvement in conveetion due to provision of tubes iv
40%. Maimum Teaperauure rise s 40° C. Length of each tube s T Dio
of the ubes is Smn Neglect the top snd battom Surfaces of the tank o
regazd ta conling, 160

Uhis transformer Assure Win?
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Deteramine the main dimensions, number of radial ventilalay ducts wid
mumber of surns per phase of 8 4.7 KW, 100 V. three phase. 4 pole. 50 Hz
squirrel cage Tnduetan motor 1o be started by star delta starter. Work

o wing details. Assome average fux dessity i L

ap = 045 whim®, ACIm = 23000, 5= 053, o = 054, ke = 0955 ard

stacing factor =0.9. The mackine is rated at 37kW, Choose m

dimensions to give n cheap desiin. a6
or

(0 Thseuss the effeets of the following on the performance of threo
phise tnduction smotor: (11 Number of stator slots. (2) Length of air
Rap ©

G Write short notes an
(1) Dispersion eoelicient and

2 Choice of specific clectric and magnetic loadiogs i an
Tnduction moar. Il

G Compute the maia dimensions of a 100MVA, 11KV, 501, 150 pm
threo phase water wheel generator The average g M dorsity is
065 Tesla and smpero wonductar per meter s 40000, The
peripheral speed shauld rat exceed 65m

el vamning spec.

I8
G Give the adeartages of computer aided dusign of lectrical
apparatus It

or

The field coils of a salient pole alternutor are wound with a single layer
winding of bare copper strip 30 aun deptls with sepaating insulation
W 0,15 men thick. Compte winding length, 0. of tuzns and thickness of
conduetor o develop oo mm of 1200AT with o potential differonce of
5V por coil and with a loss of 1200Wisgqm of total coil surface. The mear.
length of turn i 12m. The resistiy of capper s 002100
d el
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