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B.E. (Full Time) DEGREE SEMESTER EXAMINATIONS, APRIL 2013

MINING ENGINEERING BRANCH
THIRD SEMESTER
ME 9213 : BASIC MECHANICAL ENGINEERING FOR MINING
(REGULATIONS 2008)

3h | Max. : 100 Marks
Answer ALL Questions '
Part A { 10 x 2 = 20 Marks)
Give an example each for steady-flow and unsteady—flow thermodynamic systems.

Indicate the application for Fourier's Law on Heat Transfer.

Why powdered coal is being considered as an alternate to diesel fuel in piston englne
systems?

Give a couple of working fluid pairs {(Refrigerant and Absorber) of choice in vapour
absorption refrigeration / air — conditioning systems.

Indicate the type of gear train employed in manual transmissions of automotive vehlcles
How are belt-drive systems generally specified?

Indicate the speciality of universal joints in mechanical and allied systems.

Indicate the object of quick — return mechanisms design in machinery.

Indicate the application of air-compressors in mining industry.

. How torsional.vibrations in mechanical and related systems are managed?

Part B (5 x 16 =80 Marks)

(i) Distinguish between fans and compressors in the handling of air. 6)
(iiy Discuss the construction and operation of an air compression unit with an
illustration. | o | (10)
(a) 0] Give the statements of the Second Law of Thermodynamics and
indicate its usefulness. \ {6)
(i) How free and forced convective heat transfers impact the design of
: mining machinery. Give the formulae for quantification of such heat
transfers. ' (10)
(OR)
(b) (i) Depict a Carnot power cycle and derive its thermal efficiency. (6)

- (ii) Give a note on Laws of Radiation Heat Transfer and their usefuiness. (10)
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Give the major differences between an S.I. engine and a C.|. engine. (6)

Discuss.the working of a coal / coal — derived fuel using engine system by

means of a schematic. (10)
(OR)

Indicate the parameters of air-conditioning in general. (6)

Give the layout-of a vapéur-absorption cycle based air-conditioning

system and indicate its working principle. (10)

Give a table of belt drives vis-a-vis rope \d‘rives. in industry. 1{6)

Discuss the features of a typical shaft -éoupling with an illustration. (10)
{OR)

lllustrate a few types of cams and their followers employed in the

- mechanical or allied systems of industrial machinery. 6)

Depict a ‘Ratchet and Pawl Mechanism’ and indicate its application. (10)

Indicate the performance parameters of air-compressoi' units: {6)
Outline the utility of shakers in mining environment with an illustration.(10)

(OR)

-How vibration of machineries are generally damped? How do

vibrations impact their performance? {6)
Give a schematic of a two-staged air compressor unit with an

Intercooler and indicate its effectiveness as compared to a singie
stage air compressor of similar capacity. (10)




