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Instructions to the Studerits:
1. Solve ANY FIVE questions out of the following six questions. : b
2. The level question/expected answer as per OBE or the Course Outcome (C()) on whlch the quemon is based’is
mentioned in () in fiont of the question. ,
Use of non-programmable scientific calculator is allowed.

Lo

4, Assume suitable data wherever necessary and mention it clegrly. =~ A 9
e I (Level/ Marks
)
Q.1 Solve the following: LA : :
A) State Zeroth law of thermodynamics. Differentiate between pomt functmns & path tunctlons . {CO-1) 6
and write at least two examples of each,
B) With the help of simple diagram, explain workmg pnnclple‘"of th'ermocouple and state its «(CO— D 6
advantages. A platinum resistance thermometerhas a tesisfanc :0hm at 0°C'and 3. 8 *
ohrm at 100°C. Calculate the temperatute when thie res" tance it g : 10 st

Q.2 Solve the following: I T /
A) Show that energy is a property of a- bystem leferen

: (CO-2) 6
properties. State any two interisive: and sxtenswe propeftl‘
B) A steam at 18 bar and 400°C (hi=3251.6, vi'= O 1684 (CO-2) 6

inlet area is 0.02 m”. The mass flow: rate of steam. through nozzle is:5 kg/s Steam leaves
nozzle at 14 bar with g‘velocﬁy ot 275 m/s. The heat loss from nozzle:is estlmated to be 14

Q.3 Solve the followmg» - :
A) Draw schematic diggtam of a sxmple steam power ‘plant.
cycle,: with the he f.T58 dlagram w1th mterence

power, plant ’ ’ : ”
B) An inventor clalms 10: have dws,loped an cng_)mc that takes in 105 MJ at a temperature of 400 (CO-2) 6
oKy re)eas, 42.Ml-a cmperaturg of 200.K, and delivers 15 kWh of work. Check the validity
sof .the mventors‘cl eprcscnt thx@ heat engme with the help of simple schematic diagram.

Explain the Carnot heat engine (CO-2) 6
atuxatxon curve, for a simple steam

4 som Any ONE of the followmg o
Shovv that thu adxaba ¢ mlxmg on two ﬂuxds is irreversible process. (CO-2) 12

”C is‘mixed adladeICd ly with three kg of water at 30°C at atmospheric
' in-éntropy dué to mixing process.
made if any:

; 1 process through a finite temperature difference is irreversible. (CO-2) 12

. Watcr 18 hcatcd at a
tcmptraturc of watt
" “of entropy of water,

nstdnt pressure of 7 bar. The boiling point of water is 165°C, The initial
s 0°C. The latent heat of evaporation is 2066.3 ki/kg. Find the increase
the final state is dry saturated steam.
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Q.5 Solve the following: Gy o
Exhaust gases from a gas turbine are used to heat water in an adiabatic counter-flow heat™” (CO-4y .
exchanger. The gases are cooled from 260°C to 120°C, while water enters z;t.S ;C,“The flow- | o
rates of gas and water are 0.38 kg/s and 0.5 kg/s respectively. B R
Calculate gain in unavailable energy (exergy loss) due to heat transfe
Cpg=1.09 kJ/kg K, Cp,~ 4.187 kI/kg K, To=25°C) *

Q.6 Solve the following: “ IR AT -
A) A closed system of 2 kg of air initially at pressure of 5 bar and 227°C expands polytropically " (CO-3) " w6 0
to a pressure of 2 bar following the law of pV'# = constant, IR TR L S W o
(a) Determine work done & heat transfer. L
(b) State assumptions made.

B) Explain, with the help of simple sketch, the principle of ‘throttl}ing calorimetet: (COS) - 6
Explain with the help of h-s diagram, why a throttling calorimeter cannot:me ure the quality . .
of very wet steam. How is the quality of h “jls‘team‘meés“urqd then? . Ty
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