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Part A {5 x 2 = 10 Marks)

What is the implication of the 1 law of thermodynamics?

Indicate the object of coal fueling of piston engine systems.

Indicate the uniqueness of epicyclic gear train systems.

Indicate the essential specifications of a piston engine system.

Indicate the modes of heat transfer encountered in internal combustion

engine systems.

Name a few couplings employed in mining machinery.
Name a couple of current refrigerants used in refrigeration and air-

conditioning practice.

@®

Define the following terms :-
(i)
(ii)

Free Air Delivery of an air compressor *
A Ton of Refrigeration capacity

9. Indicate the application of cam systems.

10. Indicate the object of employing quick return mechanisms in the industry.

Part B (5 x 16 = 80 Marks)

11. (i) Discuss the construction and working of a typical piston engine (12)

(ii)

(a)

(b)

system with an illustration or two.
Indicate the application of piston engines in mines. 4)
(i) Give the steady flow energy equation applied to a thermodynamic
system and indicate its usefulness. (12)
(i) State the second law of thermodynamics and discuss its
application. 4)
OR .

(i)) Distinguish between free and forced convection heat transfers; (12)
give examples and governing equations.

{ii) How the conduction heat transfer is quantified? (4)
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13. (a)
(b)
14.  (a)
(b)
15.  (a)
(b)

)

(ii)

(i)

i)

(i)

(i)

(i)

(i

(i)

(i)
(i)

Give a Comparison of belt drives with chain drives in industrial

applications. . (8)

Briefly discuss the types of gear trains being employed in industry

and their features. 8)
OR

Depict a journal bearing and-discuss their role and the

- lubricants employed. {8)

How do clutches differ from couplings? Depict a typical coupling
arrangement. 8)

Discuss the construction and application of universal joints in

machineries / automobiles. (12)
Indicate the role of cams in the mechanisms. (4)
OR

' Depict a Ratchet and Paul mechanism and indicate its

application. (16)

Outline the features of a muitistage air compressor unit with an
illustration. Indicate the performance parameters of such

~ systems. (12)
How do compressors differ from fans and blowers? (4)
OR
Give a note on vibrators and shakers. (12)

How vibration of mechanical systems impact the equipments? (4)




