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‘Grading System (GS)

Utilization of Electrical Energy
Time : Three Hours
Maximum Marks : 70
Note: i) Attemptany five questions.
=&l die el 1 g BTl
ii) All questions carry equal marks.
Tt wresit & T oie
iii)In case of any doubt or dispute the English version
question should be treated as final.
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1. a) What do you understand by polar curves? Explain
Rousseau's construction for calculating MSCP of a lamp.
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b) Two similar lamps having uniform intensity 500 CP in all
directions below the horizontal are mounted at a height
of 4 m. What must be the maximum spacing between the
lamps so that the illumination on the ground midway
between the lamps shall be at least one-half the
illuminations directly under the lamps?
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Explain the principle of dielectric heating.
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Two sources of candle power or luminous intensity 200
candela and 250 candela are mounted at 8 and 10 m,
respectively. The horizontal distance between the lamp

posts 1s 40 m, calculate the illumination in the middle of
the posts. '

oasht B afd a1 gaaeR digdr & 2 9 200 e ok
1s0Fea e gk 10 e g i S udRe &
dre &t gt 40 7fier &, dive & g 1 g B e R

Explain varies types of arc welding processes.
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A 4.5-kW, 200-V, and 1-¢ resistance oven is to have
nichrome wire heating elements. If the wire temperature
is to be 1,000°C and that of the charge 500°C. Estimate
the diameter and length of the wire. The resistivity of the
nichrome alloy 1s 42.5 uQ-m. Assume the radiating

efficiency and the emissivity of the element as 1.0 and
0.9, respectively,
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4. a) Explain the following terms:
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i) Tractive effort

ii) Coefficient of adhesion

ii1) Specific energy consumption
v} Tractive resistance
Frafeea ereal 6t = Hiivm
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A train weighting 450 ton has speed reduced by the
regenerative braking from 50 to 30 kmph over a distance
of 2 km on down gradient of 1.5%. Calculate the electrical
energy and the overage power returned to the line tractive
resistance is 50 N/ton. And, allow the rotational inertia
of 10% and the efficiency conversion 80%.
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Derive the expression for the distance between the stops
and the speed at the end of the coasting period for a
quadrilateral speed-time curve.
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A train is required to run between two stations 1.5 km
apart at an average speed of 42 kmph. The run is to be
made to a simplified quadrilateral speed-time curve. If
the maximum speed is limited to 65 kmph, the
acceleration to 2.5, kmphps, and the casting and braking

. retardation to 0.15 kmphs and 3 kmphs, respectively.

Determine the duration of acceleration, costing, and
braking periods.

1@ 37 1 A e & dra 1.5 R B g w42 Rt il
g2 & aifva 1fY | g Bt s gt 21 31 I
Tt At T s & fore s Il 81 i SR
TR 65 . wfy 6 o it &, a v 2.5 fl, wid
b2 iR e il afT wear waer: 0.15 5. wfd &
3t 3 Bt oy =i o difta 21 avor, A SiR afds
sty &t srafty PrafRe @i

Explain how rheostat braking is done in DC shunt motors
and serics motors. https://www.rgpvonline.com
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Give the features of the various motors used in electric
traction.
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7. a) What are the various electric traction systems in India?
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Compare them.
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The heating time constant of a 80-kW motor is 60 min.
The temperature raise is 65°C when runs continuously
on full load. Find the half-hour rating of motor for
the same temperature raise. Assume that the losses
are proportional to the square of the load and the
motor €0ols to ambient temperature between each
load cycle.
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What is load equalization? How it achieved?
g gaaciEoe T 87 U & FRver i e 22

A 15-HP, three-phase, eight-pole, and 50-Hz induction
motor provided with a flywheel has to supply a load torque
of 600 N-m for 10 s followed by a no-load during which
the flywheel regains the full speed. The full-load slip of
the motor is 4% and the torque-speed curve may be
assumed linear over the working range. Find the moment
of inertia of the flywheel if the motor torque is not to

exceed twice the full-load torque.
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