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N.B.: 1. Question No. 1 is compulsory.
2. Attempt any three questions out of remaining five questions.
3. Assume suitable data wherever required.
4. Assumptions made should be stated clearly.

Q.1 a) What are the similarities and differences between heat and work.
b) State and explain second law of thermodynamics.

c¢) What are the basic components of a steam power plant? Enumerate the f‘uncﬁon of 05
each component. .
d) Draw P-v and T-s diagram of dual and Brayton cycle. - - 05

r

Q.2 a) A cylinder contains | kg of gas at an initial pressure of 20 bat, The gas is allowed to
expand reversible adiabatically up to 100kPa and then at, G{mslant pressure until the
~ piston regains its original position, heat Is then supplied ravﬂrSihl} with the piston firmly
locked in position until the pressure rises to the ongma] value of 20 bar. Calculate the
net work done by the gas, for an initial volume of 0.5 m - 10
b) Air at 1 bar pressure, 290K temperature flows! ﬁteachly at the raie of 120, into a
compressor where its pressure and temperuture ‘aic respectively raised to 15 bar and
390K. During the compression process, the heat t‘ransfﬁr from the compressor is 10
percent of work transfer. Neglecting changaﬁ 1n Kinetic energy and potential energy,

evaluate the work and heat mta:ractmn& 10
Q.3 a)i) State and explain zeroth law of &ennt}d&‘namics
i1) Define path function and pomt ﬁmct:mn with example. 10
b) What is a heat pump? Hr;:rwdaes it differ from a refri gerator? Show that COP of heat
pump is greater than COPwf a ref: igerator by unity. 10
Q.4 a)i) Write short note on PMM-Tand PMM-11.
i1) Define dvmlabli'ty dead state and irreversibility. 10

b) 1m’ of air is heated reversibly at constant pressure from 290 K to 580 K, and is then
cooled rewersﬂ_.?;iy at ﬂgnsldnt volume back to initial temperature. If the initial pressure is
1 bar, work out thenet heat flow and overall change in entropy. Represent the processes

on T-8 plgty, 10
Q5 ai) Exlﬁiﬁiﬁ:in;dc‘caii the eritical point and triple point.
ii}”‘?ﬁfh_ét-{s-cﬂt off rat10? How does it affect the thermal efficiency of Diesel cycle? 10

BYWA steam turbins of a power plant operating on ideal Rankine cycle is supplied with
dry saturated sieam at 25 bar, and the exhaust takes place at 0.2 bar. For the rate of 10
. kgfsy Deterrime i) Quality of steam at the end of expansion  ii) Turbine shaft work.
“wiil) Power required to drive the pump iv) work ratio v) Rankine efficiency and vi) heat

N, flow ir: the condenser. 10
‘ w6 a) A vessel of volume 0, 04m” contains a mixture of saturated water and saturated steam
at a temperature of 250"C. The mass of the liquid present is 9 kg. Find the pressure,

mass, specific volume, enthalpy, entropy and internal energy. 10

b) Derive the expression for air standard efficiency of Dual cycle. 10
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read 120kg/hr instead of 120m3/hr in QNo.2.b
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