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Part A is compulsory which carries 25 marks Answer all questions in Part A.
Part B consists of 5 Units. Answer any one full question from each unit. Each question
carries 10 marks and may have a, b, ¢ as sub questions.

l.a)  State and explain the Claussius inequality based on second law of thermodynamics. [5]

) Explain throttling process along with its practical applications. [5]
¢)  What is chemical equilibrium? Derive its condition for general chemical reaction.  [5]
d) Discuss the Onsagar reciprocity relations for the coupled energy flows. [5]

e) ... Differentiate between direct energy.conversion and indirect energy conversion systems....

5 x 10 Marks = 50

2.a) Aninsulated 0.75 kg copper calorlmeter can containing 0.2 kg water 1s 1n equlhbrlum ata

[ heattof copp’fe “is 0418 ki/Kg
i) Compute the entropy increase of the universe resultmg from the process iii). What wxll
be the minimum work needed by a stirrer to bring back the temperature of water to 20°C?

b) What is the significance of Maxwell relations? How does they use for the development of

energy transfer relations? [7+3]
OR

Derive the availability energy; and jrreversibility equations for the steady flow prooess m

térms of aval}a "'llty funct1on and dtseuss the1r 1mportance "N ey : 2

surroundings is 20 OC, then (i) what is the final temperature of the air? (ii) What is the

reversible work produced between the initial and final states of air? (iii) What is the net
of the air entering the tank? (iv) Calculate the irreversibility of the
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process?

“Prové that PV’
transfer for adlabatlc process.
b) A container of 2 m’ capacity contains 10 kg of CO; at 27 OC. Estimate the pressure exerted
by CO, by using i) perfect gas equation and also using ii) Vander Waal’s equation.
[3+7]
.................... .OR




5.) In the vicinity of the triple point, the vapour pressure of liquid Nitrogen is given by

15. 16 - 3081/T and for sohd N1trogen ln p=
{the 1

18. 70 —37]7/T Calculate the

lnp

b)m" Determine individual gas constant and molecular Welght of a"'m1xture contammg 25%
oxygen, 25% nitrogen and 50% CO; on volume basis. [7+3]

6.a) Gaseous Butane at 25°C is mixed with air at 400 K and burned with 400% theoretical air.

Determine the adiabatic flame temperature.
~-Derive the equanon for the adrabatrc ﬂame temperature for the 'g en fuel and draw the

7.a) quurd ethanol (CzHSOH) is burned with 150% theoretical oxygen in a steady flow
process. The reactants enter the combustion chamber at 25°C, and the products are cooled
and leave at 65°C, 0.1 MPa. Calculate the heat transfer per kg mol of ethanol. The
enthalpy of formation of C;HsOH (1) is -2, 77, 634 kl/kg mol.

b) ... Explain the terms enthalpy of formatron heat of. reactlon and enthalpy of products based

8.2) What are d1fferent appl1cat1ons of phenomenologlcal relatlons in order to understand the

entropy generation?
b) In a Cogeneration plant, the power load is 5.6 MW and the heating load is 1.163 MW.

Steam is generated at 40 bar and 500°C and is expanded 1sentroplcally through a turbine

= in tonnes/hr 11) The heat 1nput to ‘the boiler in MW . [4+6]
OR
9.a) How to apply the second law of thermodynamics for power cycles? Explain with suitable
example.
b) Draw the schematlc P-V and T -s d1agrams for the comblned cycle power generat1on and

[ar ph’oto voltsis power generation unit and disciiss the
advantages of these plants over conventional power generation units.
b) Differentiate between direct and indirect oxidation fuel cells and discuss their major
applications. [5+5]
OR
11.a)...What is thermionic-emission effect? How space- charge eftect is mmrmlzea 2 nxpla'
prlnclple of therrno 1on1c power generat1on systent, | ¢ A .
erive the expressior-for power-and efficiency- for a thermo eléctr :power gener-at

explain them. [5+5]
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