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Note: This question paper contains two parts A and B.
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,cas sub qne""':_*‘.
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PART
L&) What is second law efficiency and its application in thermodynamics? [5]
(b’)/ What is Joule’s Thomson co=fficient? Why is it zero for an ideal gas? [5]
State the Gibbs phase rule. (5]
Draw the p-v and T-s diagrams for refrigeration cycle. [5]
ergy is ;aneratcdr? ]

5 x 10 Marks =50
Air flows through an adiabatic compressor at 3 kg/s the inlet conditions are 2 bar and
310k and exit conditions are 20 bar and 560 k. compute the net rate of availability

transfer and irreversibility. [10]
~OR

o

Omes equal to l‘?‘

/ *> joublea and its temperatmeb oundin .*\.v‘.‘-’f‘:‘; E: at 100 kPa,
5°C. For this process determine i) maximum wor}\ 11) change in availability,
iii) irreversibility. For air, take Cv =0.718 kl/kg K, u=CyxT where Cy is constant, and
pV=mRT where p is pressure in kPa, V is volume in m®, m is mass in kg,

R= O 287 kJ/ko K, and T is tempc ature in K. [5+5]

? How i 1s the <en51ble heat"‘

skin” temperatule “efivironment temiperature, and air firstion.

b) Saturated air leaving the cooling section of an air conditioning system at 14°C at a rate of
50 m® /min is mixed adiabatical v with the outside air at 32°Cand 60 percent relative
humidity, at a rate of 20 m’® /min. assummo that the mixing processes occurs at a pressure
of 1 atm, determine the specific humidity, the relative humidity, the dry bulb temperature,

. and.the volume flowv.rate of the mjxture. . [al.

ss from a human b djy affected byt e

“For.the atmosplieric-air at roont. temperature’ oF-30°¢ and relafive himidity of “60%.
Determine partial pressure of air, humidity ratio,dew point temperature, density and
enthalpy of air.

b) Two streams of moist air, one having flow rate of 3 kg/s at 30° °C and 30% relative
humidity, other having flow rate of 2 kg/s at 35°C and 83% relative humiddity get mixed
adlabatlcally Deteymme specific humidity and pamal pressure of Wate1 vapour after

'xmg Take: Cp, ; 'am = 1. 86 kJ/I\gHK




6.2) Discuss about chemical potential and phase equilibrium.

‘/b} E\plnm Heat 31 reactlon and adlabai flame tempel atme.’ [5+5]
\\ ha‘ are t‘ne d lower heaf,. g values ¢fa fi ‘? How do they dlffer‘? How isi
heating value o | related to the anthalpy of combustlon of that fuel? ‘

b) Write short notes on cher:tic:ai po enmal and phase equyllbrlum. [5+5]
> il

86{ What is a binary vapour cycle? What is its purpose?

“Consider a cogeneration plant for which the unhzatlm factor is 1. Is the irreversibility

assoclated W1th tlus cycle necessamy zero? Explain. ~

etch explain the working of the magneto hydronamic power generation.

Lauons of u>mo thc equipment. R )L .
~<OR i
rect™ éner Gy conversion system'7 Write. its ad\‘an-‘.';:wf limitations- ‘and
appht.aﬁon\ when compared with conventional energy system.
-Explain the working of a fuel cell and a photovoltaic cell. [5+3]

e

-00000---7



