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B.Tech. VII Semester

Examination, November 2022

‘Grading System (GS)

Utilization of Electrical Energy

Time : Three Hours
® Maxinurm Marks : 70

Note: 1) Attempt any five questi S
T fep=gi urel WAl &bl &R I

ii) All questions ca@@qual marks.
Tt el & TP ofep

iii)In case of any doubt or'dispute the English version
question should be treated as final.

foreft +ft wepe F woe e fFare H feufa 7 st AT
3 e apl I 9T S|

1. a) What do you understand by polar curves? Explain
Rousseau's construction for calculating MSCP of a lamp.

ot aepi | ST AT T € ? U <19 T MSCP TorT
¥ v v & fFmfor H e &)

b) Two similar lamps having uniform intensity S00 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.

STEgaass dfen & fugia 6t e

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. '

omEe B efda a1 anaer daar & & @ 200 Fa i
250 Fzen e g sk 10Her e g 1 Sfu dRe &
g dftet g 40 +fier &, Uive & drg o et B e R

Explain varies types of arc welding processes.
faftrsr wopR i and afeen ufbanait & e )

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 15 42.5 uQ-m. Assume the radiating

efficiency and the emissivity of the clement as 1.0 and
0.9, respectively,

W 4.5-kW, 200-V, 3R 1.¢ 0feRy 3iaT ¥ T1gpm aer
BT @ 81 &1 aft AR o1 aramr 1,000°C 3R oy @
500°C BT &1 OR & & @R T @1 I |
TEHH B o B R 42.5 uQ-m 3 a@ B
fRfRrRoT Sarert 3R et oy g 1.0 i 0,95 o
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Explain the following terms:

i) Tractive effort

ii) Coefficient of adhesion

iii) Specific energy consumption
v} Tractive resistance
Pr=fafea el 6 e ST
i) ¢fFca v

ii) 3TTH &l 0T \Q\Q

Q
iii) ffére S aqa(&\@
. Q
) e u%g@
A train wcig%ng 450 ton has speed reduced by the
regenerative braking frorm 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%.

450 & qoiF aielt U6 §1 7 1.5% & 9T Ife w®
2 o o, &t < R gl afT gRT 509 30 R, wfdy e
&t 1fey @1 B o e 31 frga St & o R sk ara

3fFeT uftRy W e 7 st afda 50 N/em ok

10% & uff sigar IR gera wuRRO 80% Bt IRy 3

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 1o 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.

WP 3 P e 6 4 1.5 Rt B gt w42 el wf
g2 & aila 1fY | g Y s gt 21 I
et At i 3 & forg s I 81 S i
TRy 65 . Wity 6 oo fifa &, o caxor 2.5 fel. w1
b2 aik feen il #fbT dsear waer: 0.15 5. afa =2
aile 3 fpdt. ofy 52 o difva 21 cavor, A 3l afds
srafy &t srafey FrafRe @l

Explain how rheostat braking is done in DC shunt motors
and serics motors.

FaTd fop It sie A ok WS e F Raireee afd
R H oA 2?

Give the features of the various motors used in electric
traction.
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7. a) Whatarc the vanous electric traction systems in India? [6]
“o1 them. _ -
. “r;f:ﬁﬂ e 901 yonfrt 6 W@ 15-HP, i -TR0r, ans-aiet 3R 50-8¢ £ e
R 5 . _ ‘
e ™ B Tt 3 e e R el 2, PR 105 % forT

heating ti t - is ;
b) The heating time constant of a 80-kW motor is 60 min. 600 N-m 3 e i A aﬂqﬁf Hr ATt %, Eﬂéﬁ qlq -

The temperature raise is 65°C when runs continuously

on full load. Find the half-hour rating of motor for ?ﬁg m %' W aq-[;{ m@a’ @ Iﬁ g aNd] %l tﬁ?."\’

the same temperature raise. Assume that the losses - Eﬁé Eﬁ' a%r[ iﬁf W
: __as‘g %1] ) ._\l:dtg

are proportional to the square of the load and the REh 4% e e

motor cools to ambient temperature between each IRIH AFT ST BN &1 AFHI P ST D1 &UT 14 o

load cycle. : Q’® " _ T P q ot A B
so-ﬁwﬂmzmaﬁrﬁgé};@mﬁom%l%mﬂ? o e i -t T il

TR T TR H 65°C &t gfg @l &1 | arg I
q@%%ﬁﬁ@ﬂﬁé&zﬁ%ﬁwmﬁﬁmmﬁ%

A TR 3 1 & AN 81 § IR HITR 5 TR a5

¥ i oRAY & G99 db 38T BT Bl

8. a) Whatisload equalization? How it achieved?
A gaacTESII 99T 82 U8 & wiiret fva ST 32

b) 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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