Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 17EE742
Seventh Semester B.E. Degree Examlnatlon, Jan./Feb. 2021
Utilization of Electrlcal Power

Time: 3 hrs. e Max. Marks: 100
Note: Answer any FIVE full questions, choosmg OJVE full question from e@;{r@ module.
J’W
Moaule‘1 G
1 Derive and explain the design proce,%ure%?) or a circular and rectangular strip heating element.
(08 Marks)
A 16kW resistance oven employmg Nichrome wire is to. b@“%erated from a 220V, single
phase power supply. If the temperature of the element is to"be fmnted to 1170°C and average
temperature of the charge 13‘ 500°C, find the diameter and length of the element wire.
Radlatmg efficiency is~0. 57 “emissivity is 0.9, and specific resistance of Nichrome is
109 x 10® ohm-m. =, I/ £y (06 Marks)
Explain high ﬁequency , S Heating. (06 Marks)
&
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2 With a neat ﬁketch explam flash butt we@mg and spot welding. (08 Marks)
A worn-out cyllnder shaft 14cm in diaméter and 30cm long is to be repaired by coating it
with a la rer of 1.5mm Nickel. Determme the theoretical value of current required and the
time “taken if the current. densrty used is Zij%mp/m ECE of Nickel is
0.000304gm/coulomb and densrt}f%bf Nickel is 8.9gm/cm’. (06 Marks)
Discuss the factors affecting electro deposition pr;pcessgmw (06 Marks)
m@wn‘ﬁ .
Module—2 o
3 State and explain the laws%of [Nlumination. %, * 4 (06 Marks)
A section of a road i§ to be illuminated’ b“’y%Z"lamps of 50()cpm“and 400cp, both horizontally
20m apart and aressuspended 6m above the surface level..Calculate the illumination at A
directly belowﬁgg.kre lamp of 500cp. andqmat B directly below lamp of 400cp. Also calculate
illumination at € in the middle pomt?%of Aand B. =« (06 Marks)
With a neat dlagram, explain the constructlon and workmg of the sodium vapour lamp.
: ‘ A W™y (08 Marks)
4 Define the following tér
~=» 1) Laminous flux *
i) Luminous Inténsity
iii) Illumination AL
iv) Mean,spherical candle pﬁwer (08 Marks)
Explain the,fo llowing : @
i) Flood lighting
ii) ii) Street lighting. ™ (06 Marks)
Discus the factors to be‘taken into account for design of lighting scheme. (06 Marks)
Module-3
5 Define the followmg terms :

1) Crest *‘sl)&ed

i) Average speed .

111) Schedule speed. (06 Marks)
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b. Derive expression for maximum speed of a Train interms stance travelled, acceleration
and retardation for Trapezoidal speed time curve. WY Y (08 Marks)
. An electric train is to have a braking retardation 6£:3,2Kmphps. If the ratio of maximum
speed to average speed is 1.3, the time for stops 1s.20sec, and acceleration is 0.8kmphps,
find its schedule speed for a run of 1.5km. Asgs,}gn%ﬁ“ rapezoidal speed time curve. (06 Marks)
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6 a. Derive an expression for Tractive effort required for propulsion-of a train considering
gradient and resistance to train m%vé%s;nt. ‘
A

4 (08 Marks)

‘4, motors each develop;ngg& torque of 7500N-m during
gradient is 25 in 1000,gear ratio 3.2, gear transmission
‘train resistance 45N/topne, rotational inertia effect 8%,

b. A 220 tonne motor coach ha
acceleration starts from rest. If
90%, wheel diameter 92cms
calculate : P v A

i) the time taken lgy%th%;boach to attain a speeg;ogﬁizsékmph
i) If the supply voltage is 3000V and motorefficiency is 87%, estimate current taken

each motqﬂgx‘d@uring acceleration period. & (08 Marks)
c. Discuss the mechanical and electrical characteristics of electric motors used for traction
work. - # b4 (04 Marks)
4, %ﬁ i
AN ~Module-4
7 a. Mention the advantages and %isaé@antages of Regenerative braking of electric traction
motOrs’ G N4 (05 Marks)
b. Derive an expression for energy réturned to the line rggenerative braking on a level track.
a7 s e (08 Marks)
c. Write short notes on : @@w% (™ s
i) Compressed air brakés a %e”
ii) Magnetic track ﬂfybré“kes. B % (07 Marks)
A A, OR
8 a. Write short noteson : Ch, 7
i) Trolley buses L)
ii) .Pantograph collector, %’%4
11;1)* Yolley wires. ;f*‘““m;»‘ 1.2 (10 Marks)

b. Witg“é%neat sketch, explain.the function of a negative booster in a tramway system.

e (10 Marks)
ﬁi:j,‘%g ,‘vﬂm&w ég&ﬁ‘gp MOdﬁwle's
9 a* With relevant bloe (diagram, discuss the working principle of Hybrid electric vehicle.
| . N7 A= (10 Marks)
b. Discuss thg%ﬁperfonnance of eleétric vehicle using speed-power characteristics. (10 Marks)
é
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10 a. Discuss electric Vehicbigp%@%formance interms of maximum cruising speed, gradeability and
acceleration. w3 (10 Marks)
b. Discuss the electr%g epergy consumption in an electric vehicle. (10 Marks)
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