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1.a) What are the major reasons for the generation of irreversibilities? Explain the
importance of studying about the irreversibility.
A gas rmdergoes two proGesses that are iR.serips. The firs$process is an expanqion
that is d:iffiHd out accoidi&ito the lavd"pJir"..= constant,l'[nd.tfre seconOifiiobbss
is a Constant pressure process that retums the gas to the initial volume of the first
prouess. The stnrt of the first process is at 4u0 kPa and 0.025 m3 with the
expansion to 200 kPa. Sketch the process on a P-V diagram, and determine the
work of the combined process. [7+8]
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with the jdtritablc

examples.
b) The air speed of a turbo jct engine in flight is 270 m/s. The ambient air

temperature is 15oC. Gas temperature at outlet of nozzle is 600oC. Corresponding
enthalpy values for air and gas are respectively 26 and9l2 kJlkg. F'uel air ratio is

';."': 0.0190.i:.Ch&nical ene{Ey1.if the fueli.is {M.S MJlkgl...Oiiring ro inciciinjilpte
coubustibit"STo of tt" it'efifcal energyii uoi releasedlir"the'r"-u"rion. ie'ailoss
from the engine is 21 kJlkg of air. Calculate the velocity of the exhaust jet. t7+81

3.a)

i:',.lll

understand by the term Claussius Inequality? Explain its

4.a) chart? How to understand the saturation properties from the

5.a) Differentiate between throttling process and free expansion process along with

, ,b)

their importance.
0.3 m3 g{, li{ ut pressure.S.b,ar expands Io, }.,5 m3 and a flgpl;pressure is*.1"-3."har.
Assumii"iig itlie expansicifi:.to"lbe polytrofiibj:calculate .1ri;':p{iytropic indbx,l:hLat
supplied and change ofinternal energy and entropy. [8+7]

An adi#biriit turbine reEiiiil gas at 7@,kFi and 1000i.9C.llnd aiscrrariesi.it at
tso tpa'aiia 665 0c. 'ri,""iuooundin!'teiiirp"rature is 25"'0c. Dete#iir. ir,.
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Define Coefficient of Performance and derive the same for vapour compression
refrigeration system.

. How does the combined cycle work for the power generation? which cycle is
better suited for the topping part of the cornbined cycle? Why? 18+71
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