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SF.CIION a I

Derive equation for speed at end of coastirg in case of qnadrilateral
speed-time curve. t8l

A train is required to run between 2 stations 2 km apart at schedule

speed of 36 km/h, duration of stops being 20 secs. Braking retardation
is 2.7 km/h/s. Assuming trapezoidal speed-time curve, calculate
acceleration if ratio of maximum speed to average speed is L2. t8l

Derive expression fbr total tractive effort required fbr propulsion of
train. t8I

Electric train has average speed of 42 km/h on level track between

stops 1.4 km apart. It is accelerated at 1.7 km/h/s and is braked at

3.3 km,ft"/s. Assuming tractive resistance as 50 N/t, allowing 107o for
rotational inertia, and efficiency of motors 857o:

i) Estimate specific energy consumption.

iD Draw speed-time cuwe.
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p3) Write sltort notes on any three :

a) Speed-tiu.recurves.

b) Cuuent collectors.

c) Multiple unit control.

d) Negative booster.
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Q4) a) What is load equalization? How it is done with t1y-wheel design? [8]

. b) A 6-pole, 50 Hz, 3-phase wound rotor ind[clion motor has flywheel
coupled to its shaft. The total moment of inertia is 900 kg-mr. t-oad
torque is 900 Nm for i0 seconds followed by no-load period which is
long enough for motor to reach its no-load speed. Motor has slip of
5qo at torqLte of ,150 Nm. Calculate :

i) Maximum torque developed by motor.

ii) Speed at end of deceleration period.

t8l

SECTION - II

a) Explain suitability of d. c. Series motors for electric tractlon. t8l
b) Explain series-parallel control. Also find t., tp and efficiency of starting

using 2 d. C. motors. t8l

a) Explain different modes of heat transfer. t4l
b) Explain in brief methods of elecfic heating. t6I
c) Derive equations to find dimensions of heating element made of wires

of circular cross-section as well as rectangular conducting ribbons. [6]

Q7) a) Explain principle of dielectric heating and its applications. t8l
b) A slab of insulating material 130 cm2 in area and I cm thick is to be

heated by dielectric heating. Power required is 380 W at 30 MHz.
Material has relative permittivity of 5 and p.f. of 0.05. Absolute
permittivity = 8.854 x l0''2 F/m. Determine necessary voltage. t8l
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27 kW,3-phasc,400 V lesistanc.'ovet) is to eniplov nickel-chrotnc
strip 0.25 mm thick fol three star-connccted heating elements. If
temperature of strip is to be l000'C and that of charge be 600"C
estimate suitable width li[ strip. Assume emissivity = 0.9 and ladiating
efficiency to be 0.5 and resistivity of strip material is 101.(r x l0 s f)m.

tel

500-tonne trilin lravels down a gtadient ol' I in 70 lirr 120 sccs. durirrg

which period its speed is redLrced from 80 knr/h to 50 krn/h by
regenerative braking. Fircl erergy retumed to lines il tractiYe resistancc
is 49 N/tonnc and allorvance fol rotationtl inertir is 7.5%. Overall
efficiency of motor is 80c/r. t9l
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