
Time: 3 Hours

Instruction:

Student .lxau, Ncr

Gat.* pa'l' Ut tr,'uRstrv
E.' i 'ech. Semester:  VI (Electr ial  FJngineering)

R.egular Examination April - June 2015
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1. Attempt all questions.
2. Make suitable assurnptiorts'"vherc ver necessaly
3. Figru'es to the right indicate fullmarks.

Total Marks: 7S

Que.- I {A)

(B)

Que.- 2 t  )
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Sectiolt - I

Derive the outpr"rt cquaiion for a single phase as wcll as for thiee pliasc

trans{onner.
Calculate approxinrate overall dimensions lbr a 200 kVA, {1600/440 V.
50 I'tz. 3 phase, core type transfonner. Thc followiiig data inay bc

assumed: enif per lum : ;0 V, maxitlutn tlux cielsity = i "3 
'1, cll$cnt

density: 2.-5 A/mm2, rvindou, spacc factor: 0.3, overall heigirt -- cvcrall

rvicjth, stasking factor: ii.9. Use a 3 stepped core.
{}R.

I-ist out rlit'fcrent types of windings used in -3 phase transltrrtner v"ith its
'','oltage rating. Aiso expiain continuous riisc type u'inriing ii.lr 3 phase
transfix'inc r.
caiculate thc percentage rcgulation at friil ioad {i.Bpf lag for a 300 kVA,
6600/440V, clelta-star, 3 phasc, 50IIz, core type transfi-irmer havirig
cylindrical coils of equal length rvith the following data. Fleight of coils =

4.7 cm, thicl<ness of HV coil :  i .6 cm, thickncss oiLV cti i :2.5 cm.
insr-ilation betr,veen LV & HV coiis : 7.1 crn, Mean diametel of the cotis
: 27 cnt, voll/turns : 7 ,9 Y , fuli load copper ioss : 3.75 Krv.

Whar is Llesign Optimization? Derive rlecessary conriition for tiesigntug
a transforner with minimum cosi.
Design a suitable cooling tank witli ccoling tubes for a 500 kVA,
6600/440V, 50H2, 3 phase transformei' with ihe fbllow-ing data'
Dimensions of the transfomrer are 100 cm height, 96 cm length and 47
cm breadth. Total iosses : 7 kw. Allolvable temperature rise for the tank

walls is 350C. Tubes of 5 cm diameter are to be used. Detemrine the
number of tubes required and their possible arrangement'

OR
Prepare a technical note o:r ciassification of insulating niaterials.
Calculate the no ioad current and power factor of a 330{ll22A Y, SAHz,
singie phase cofe type transiormer witir the i-ciiolving <jata. Mean iength
of the magnetic path: 300 cm, gross area of iron core: 150 cttt2,

specif ic iron loss at5{JHzand l. IT -?.1 W / kg ampere furns / cm for

transformer steei at 1.1T = 6.2. The effect of-jcint is equivalent to att air

gap ot '1.0 n:m in thc rnagnetic ci i-cuir. Dcr:sitr ' '  cf ircn = 7-5 olapr'c i  cc

iron iacior-- 0.92.
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Que.- 3 Attempt the follorving questions: i2

(A) Explain the di{I'erent modes of heat riissipation.
(Bi Discriss the faciors affecting the size of i-oiatii ig niachines ancl also for

chr:ice of specific magnetic loading.
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Section - Il

(A) Discuss the faetgrs affecting the choice of average flux density in airgap

and choice of ampere c6nductols ller meter for three phase induction

motor.
(B) Detennine the main dimensions, turns per phase, nurnber of slots,

concluctor cross-section ilnd slot area of a 250 HP, 3 phase, 50 H2,400 V'

1410 rpnr, slip ring induction motor. Assume Bu.' = 0.5 wbimr, ac= 30000

alm, ifficiency 
j 0.9 and power factor : 0'9, winding factor = 0'955'

cul.rent density:3.5 A/mr#. The slot space l-actor is 0.4 and the ratio of

core iength to pole pitch is 1.2. The machine is delta counected.
OR

(A) Explain the methods used fbr reduction or elimination of harmonic

tolques in three phase induction motor.

A l5 kw, 400 v, 3 phase, 50 Hz, 6 pole induction motor has a diameter

of 0.3 m ancl the length of core 0.12 m. The nurnber of stator slots are 72

with 20 conductors per slot. The stator is deita connected. Calculate the

value of magnetizing current per phase if the length of airgap is 0.55 m.

The gap contraction factor is 1.2. Assume the mmf required for the iron

pansto be 35 per cent of the airgap mmf- Coil span: 1t slots'

Wtrot ,1, yuu rnearl by Short Circuit Ratio (SCR)'? Disctu.;s the effect of

SCR on the performance of a syncfuonous machine'

Detennine for a 15 lVfVA, i lkv. 50 Hz, 2pole. staf connected rurbo

alternator {i) airgap diameter, (ii) core leilgth, (iii) number of stator

conductots, from the given dara Bav= 0'55 Wb/m2' 3c = 6000

amp.cond/m, 6: 5A/mrn2, slmchronous speed ns = 50 tps, Kws : 0'98'

peripherai speed:160 rrls.
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(A) Give the procedure of estimating air gap length in syncthronotts ntachitte'

(B) Which are the lactors affecting the selection of armature slots? Explain

thern in brief.
Attempt the follorving questions:
(A) Derive the output equation for a synchronous machine '

igi Determine a suitabL number of slots and conductors per slot, for the

stator winding of .a 3 phase, 3300 v, 50 Hz, 300 rpm altemator. The

diameter is 2.3 m and the axial length of core is 0.35 m' The maximum

flux density in the ar gap should be approximately 0.9 Wbimz. Assume

sinusoidal flux distribution. Use single layer winding ancl star connection

for stator.
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