- Note: i) Attempt any five questions.
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i) All questions carry equél marks.
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iii)In case of any doubt or dispute the English version
question should be treated as final.
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. &) Whatis thermodynamics equﬂhnum‘?]?xp[ammechamcai
chemical and thermal equilibrium.
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b) Inanairmotor cylinder the mmprcssed air has an internal
energy of450 kl/kg at the beginning of the expansion and
an internal energy of 220 kl/kg after expansmn If the
work done by the air during the expansion is 120 kifke,
calculate the heat flow to and from the cylinder, 7
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Give Kelvin Plank's and Clausius statements for lh{:
second law of thermodynamics.
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Write down the availability function. Is it a propeny?

Explain it.

STy e ford @ ag oig Hafr 87 Eﬁw@|
With a neat sketch explain PVT surface of real gas. 7
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With the help of neat sketch explain the working of a

separating and throtiling calorimeter to find dryness
fraction of the steam. 7
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Describe the process of formation of steam and give its
graphical representation also. - 7
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Determine the amount of heat, which should be supplied

to 2 kg of water at 25°C to convert it into steam at 5 bar
and 0.9 dry. 7
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What is Camot cycle? Derive an expression for efficiency
of a Camot cycle, ' 7
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b) 0.3 kg ofnitrogen gas at 100 kPa and 40°C is t:ﬂntaine(_i
in a cylinder. The piston is moved by compressing nitrogen
until the pressure becomes 1 MPa and temperature
becomes 160°C. The work done during the process is
30 kJ. Calculate the heat transferred from the nitrogen to

the surroundings. 7
C, for nitrogen = 0.75 ki/kg K. |
o Rielet 100 kPa 3R 40°C | 0.3 e ATEg e

o it 21 TR @ ST o RS B 7@ @

ST & 19 G <41 | MPa 3K amem 160 feift
maammﬁﬁmmﬂmmwmanu%l
e & GRder 3 TRe T Bl T |
Argere & forw C,=0.75 kikg K.

6. Inanideal constant volume cycle the pressure and temperature

at the beginning of compression are 97 kN/m? and 40°C,
respectively. The volume ratio of compression is 7:1. The heat
supplied during the cycle is 1200 kike of working fluid.

Determine: https://www.rgpvonline.com 14
a) the maximum temperature attained in the cycle

b) the thermal efficiency of the cycle

¢) thework done during the cycle/kg of working.
Assumey=14andC_=0.718 ki’kg K.

@ aredl FRR e 9 § Wde Y gEand A 241 IR
AT U 97 kN/m? 3R 40°C 8 &1 TdieT o1 e
ST 7:1 &1 4 & IR omgfl B 1R S 1200 kikg
Frisfier avet werel 2t Pruffa #
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W) e,/ e @l 3 R s R

g & y=1.4 3R C,=0.718 ki/kg K.
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. a) What is the significance of enthalpy of formation?

How is enthalpy of reaction related to enthalpy of
formation? . 7
T B CRied o7 7 e & 7 b i Gedt e
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b) What is the difference between actual and theoretical
combustion processes? 7
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. Write short notes on any three of the following: 14

a) Basic concept ofthird law of thermodynamics
b) First law analysis of reacting systems

¢) Useof steam t;ztble and Mollier chart

d) Limitations of first law of thermodynamics
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