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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, c as sub questions.

PART - A
5x5Marks=25

1.a) Show that adiabatic mixing of two fluids is irreversible? t5l
b) Represent water injection, steam injection and adiabatic saturation on the

psychrometric chart? t5l
c) What do you understand by phase eqlilibrium? Explain with suitable examples.

PART . B

lsl
with the help of a

tsl
tsl

5 x 10 Marks = 50

[4+6]

Derive Mayor's relation.
OR

d) Explain the working principle of a binary \/apour power cycle
neat diagram.

e) Write the applications of Thernrodynamic d*,ices.

2.a) Derive the maximum ivork obtainable from two tinrte bodies whicii are
maintained at tempcratures of T1 anci T2 ?

b) If ambient temperatlire is 278 I( on a rvinter day and 1 kg of water at 900 C
available, how much rvorl< can be obtained? Take C, of water=4.2 Klkg-K.

4.a)

A 30 kg of water at370 K is mixed
Pressure conditions. Calculate the
temperature as 300 K.

at 300 K and 1 atm pressure?

oR'
Define Joule Thomson Co efficient with the
applications?

with 40 kg of /water at 310 K under constant
decre'l,rse in available energy? Take ambient

[4+6]

[4+6]

help of a neat diagram? What are its

Define i) Relative Humidity ii) Dew point Temperature.
What is the amount of work required to separate I rnole of air at 300 K and 1 atm
pressure ( assumed composed of i/5 0z arrd 4/5 N2) into oxygen and nitrogen eachao'

5.a)

b) A cylinder capacity of 0.1 m3 is filled with 1.35 kg of ammonia at 2 MPa
pressure. Determine the temperature of the ammonia content?
Take a=422.55x10-3 Pa (m3 mol-1;2, b= -':i7x10-6 m3 mol-l? t4+61

t



6.a) Define adiabatic flame temperature and how it is estimated.

b) Determine the chemical exergy of i) carbon ii) hydrogen iii) methane in KJlkg in

respect of the environment in which the gas phase obeys the ideal gas model.

Take ambient temperature as 300 i( and take standard dry air volumetric
[4+6]composition. 

OR
What is Gibbs function of formation? Iixplain.
Determine adiabatic flame temperature when liquid octane at 298 K is burned

with 3007o theoretical air at298 K in a steady flow process? [a+6]

g.a) With the help of a neat diagram explain the working principle of a cogeneration

7.a)
b)

b)
power piant?

i uupo, compression refrigeration system with R-12 as a refrigerant has a

.upu.-ity of 20 TR operating ^between 
-280 C and +260 C respectively' The

,"irig.iunt is sub cooied !y 4o C befirre entering the expansion valve and the

uup* is super heated by 50 L before leaving the evaporator. The refrigerator has 6

.yiind"rr single actingio*pr"r*or rvith stroke equal to 1.25 times the bore. Ittras

a clearance it yo of ttre sroke volume. Determine i) Theoretical power required

ii) COp iii) Volumetric efficiency iv) Bore and Stroke of the eylinder. The speed

oi ttt. compressor is 1000 RPM."{'a(b'ilpt = 0'963zu/I(8-K' Cpv =0'615KJ/Kg-K
respectively. [4+6]

oIl'
With the help of a neat diagfam exllain the working principle of a combined

cycle power plant? , " 
,.r: 

l

i-ZZ 
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compressed in a 'c,g, ntrifugal compressor between a condenser and

evaporator temperatures of 350 C and,-150 C: The small-stage efficiency is 0-8.

Deiermine the specific worl<. aciiabatro di$lharge temperature and polqoqi9

9.a)

b)

10.a) Explain the principlc ancl applications o{ fuel cell.

b) nxptain the principle and applications of-Thermoionic power generation.
14+61

OR
11.a) Explain rhe principic and applications o1 photo voltaic cell.

b) exptain the principle and applications o{ Magneto hydrodynamic generator with a

neit diagram? 14+61
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