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UTILISATION OF ELECTRICAL ENERGY

(Electrical and Electronics Engineering)

Time: 3 Hours x Marks:
Answer any FIVE Questions

All Questions carry equal marks
Kk d

1. a) Discuss the terms ‘continuous’, ‘intermittent’ and
b) What are the reasons for using load equalization
with example a drive requiring load equalizatio

2. a) Discuss the various modes of heat dissf

b) A resistance oven employing nichgome
phase supply and is to be rated at 1
be limited to 1,170°C and av ge tempera of the charge is 500°C, find the
wire. Radiating efficiency=057,

f nichrome=109x10™ ohm-m. [8+8]

ing processes with DC welding processes. [8+8]

andela is placed 1 m below a plane mirror which reflects 85

ght falling on it. The lamp is hung 5 m above the ground. Find the

illuminafion at a point on the ground 4 m away from the point vertically below
lamp. [8+8]

Explain the construction and working of a pressure mercury lamp.
b) Prove that in a filament lamp the diameter of the filament is directly proportional

to 12/3, where 1 is the current flowing in the filament. [8+8]
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6. State the condition under which regenerative braking with DC series motor is

possible and explain with the help of circuit diagram. Also, explain the varid¥
methods of providing regeneration.

a) Draw the speed-time curve of a main line service and explain howgit works.

b) A train is required to run between two stations 2 km apart
of 36 kmph, the duration of the stops being 20 seconds 4

a) Describe the procedure for calculating the s
electric train.

ient Yof adhesion 20%, track
ating masses 10% of the dead
weight. Find the weight of t comotive and the number of axles if the

22 tonnes. [8+8]
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b) Derive an expression for the temperature rise of A
assumptions made.
2. a) With a neat sketch explain the workin ipl§, of coreless type induction
furnace.
hat are the applications of induction
[8+8]

b) Explain the principle of Induction he
heating?

3. Describe with neat sketgh8§awvarious Methods of electric resistance welding. Give

its merits and demeri i arc welding. [16]
4. a) Discuss invi & cosine law of Illumination.
b) A small area o in diameter is to be illuminated by a lamp suspended at a

he center of the area. A lamp having an efficiency of 24

the surfa@@to B& illuminated. If utilization coefficient is 0.65 and illumination
is 800 lux Adetermine the wattage of the lamp. [8+8]
) pare a tungsten filament lamp with fluorescent lamp stating their merits and
emerits.

What are the various types of lighting schemes? Explain with relevant diagrams.
[8+8]

6. Describe how plugging, rheostatic braking, and regenerative braking are employed
with DC series motor. [16]
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7. a) For a quadrilateral speed-time curve of an electric train, derive expression for the
distance between stops and speed at the end of the coasting period.

b) An electric train weighing 200 tonnes has 8 motors geared to driving whegfls;

inertia, and efficiency of motors 85 percent:
consumption (ii) Draw the speed time
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1. a) Discuss the advantages and disadvantages of electr]
b) A 440 V shunt motor while running at 1500 rp

30 A and delivers an output of 15 HP with t aries as the square

ed in series with
[8+8]

[8+8]

4. a) What ar&ola
b) A lightis glaced 4.5 m above the ground and its candle power is 200 cos 0 in any

urves? How it is useful to an illumination engineer.

downward direction making an angle 8 with the vertical. If A and B are two
ints on the ground, A being vertically under the light and the distance between
and B being 4.5 m, calculate (i) the illumination of the ground at A and also at
B (ii) the total radiation sent down by the lamp. [6+10]

1 of2

www.jntuhub.com



www.jntuhub.com www.jntuhub.in

INTUHUB.com

Code No: K0221 R07 Set No3

5. a) Describe with a circuit diagram the working of a florescent lamp. Enumerate,i

b) A hall 30 m long and 15 m wide with a ceiling height of 5 m is to be pra
with a general illumination of 120 lumens per m?. Taking a coefficient of

6. a) What are different systems of track electrificatio
of track electrification.
b) Discuss the special features of traction mot

7. Explain the speed time curve for a main li nd derive the following

expression
1 1 v . .
- — +l —3608D —-1 here the symbols have their usual meaning  [16]
2 a B Vm V a
8. a) Derive expressio ificdenergy output for a trapezoidal speed-time run

e factors affecting specific energy consumption.

b) Derive an exygession e tractive effect developed by a train unit. [8+8]
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1. a) Discuss the various factors that govern the choice Q or a given service.
b) A 500 V shunt motor drives a load with its torq
speed. When running at certain speed, it takes aicurrent of#80 A. If a resistance

a percentage of the original speed. As
motor is 250 ohms and neglect th [8+8]
2. a) Explain the design proceduregf the heating®®tement when the power and voltage
of the oven is known..

b) What are the advant

eating? Give classification of various electric

heating methods i count of their working principles. [8+8]
3. a) Explain wit how the spot welding is carried out by spot welding
machin

rious types of arc welding processes used in industry. [8+8]

4. Define an the following terms:
(a) Mean,spa@rical Candlepower (b) Mean horizontal Candlepower
Mean hemispherical Candlepower (d) Luminous flux
(eYR.uminous intensity (f) Solid angle
[lflumination (h) Luminance [8x2=16]
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5. a) Explain with a neat diagram the principle of operation of a sodium vapour lamp.
Mention its uses.

i) Type of electrical drives used
iii) Cost of track electrification i i o {raction substations
b) Which system you consider to be the best f

ailways in the vicinity
of large cities? Give reasons for your a

[8+8]

maximum speed and [8+8]
8. a) What is specifi y con on of a train? Discuss various factors
affecting it.
b) What is coeffiignt of adResion? How does it affect slipping of the driving wheel
of a tra i [8+8]
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