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lIlissing data. No queries will be entertained during examination

Q.l:

a) Air is expanded from 400 kPa, 600 K in a polytropic process to 1SO kPa, 400 K in a
piston cylinder arrangement. Find the polytropic exponent n and the work and heat
transfer pCI' kg air using constant heat specific heat.

b) Draw a representative T-v diagram of a pure substance and name the different regions.
Show the pressure lines in that diagram.

c) Writc down the Carnot Principles

5+3+2
Q.2:

a) Consider a Camet cycle heat engine operating in outer space. Heat can be rejected from
this engine only by thermal radiation, which is proportional to the radiator area and fourth
power of thc absolute temperature, QL a AT~ . Show that for a given engine work output

and given TI/' the radiator area will be minimum ~hen the ratio h = ~
TII 4-

b) State and prove Clausius Inequality

7+3
Q.3:

a) Write the significance of relative pressure and relative volume in the analysis of gas
power cycles.

b) An engine working on the Otto cycle is supplied with air at 0.1 MPa, 35°C. The
compression ratio is 8. Heat supplied is 2100 kJlkg. Calculate the maximum pressure and
temperature of the cycle, the thermal efficiency, and the mean effective pressure. You can
consider cold air standard assumptions (i.e. constant specific heats of air at 250C).

c) Why can't you use petrol oil in a diesel engine?

2+6+2
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