50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Note: 1. Answer any FIVE full questions, zgo mg ONE full questz%, f y

oo

oe

T

a.
b.

- Where c is a cong

o

6o

.
®

2. Use of Thermodynamics data book permitted. %,

Module-

n;-closed and isolated system,

o) \ (08 Marks)
Explain the following: i) State;j » ii) Process iii) Cyclic process. (06 Marks)
A temperature scale of 3 .ceﬁam thermometer is glviig by the relationt = a In p + b, where a
and b are constants and*p’is Thermometric property If at ice point and steam point the
properties are foundw; be 2.5 and 9.5 resf’)ectlvely, what will be the temperature

correspondlng to the thermometrlc property of 4¢5 on Celsius scale. (06 Marks)
R

Explain bneﬂy Zeroth law of Thermo dynamlcs : (06 Marks)

Explain the following:

d

1) Qua31statlc process:
ii) ~ Adiabatic and dia thermafwall
iii)  Reversible process. é

Estimate the % variation n,
its test junction in gas and qther reference ]uncmtlony'at ice point. The«temperature of gas using
gas thermometer is found'to be 50°C. Therfﬁlq duple is calibrated’with emf varying linearly
between ice point and’steam point. Whefi theleocouple ] test Junctlon is kept in gas t°C and
reference ]unctlon atice point, the emf proﬂuced in rmlllvolts }s 'e=0.18t—5.2 x 10™¢%.

L8, (06 Marks)

(08 Marks)
& -
e I 3 '
Compare heat and work R \fif" %) (06 Marks) -
Derive an expression for workiin a polytroplc process. - (06 Marks).
A ﬂu1d at a pressure of- 3ébar* and with spegi c Volume of 0.18m’ /kg contained in a cylinder
4
c

behmd a piston expands reversibly to {é Mréy’ssure of 0.6bar, according to a Law P=—.
9 v

on p-v diagram. ¢ - ’ éf :‘iwi w (08 Marks)
B, 3§ v
r'e ’ Qe OR
State first law of thermodynamxcs and show that mternal energy is property of a system. -
o~ (08 Marks)
f‘
What do you mean by ¢ ‘Perpetual Motion Machine of first kind, PMM-1"? - (04 Marks) -

A stream of gases at 7. 5 bar, 750°C and 140ny/s is passed through a turbine of a jet engine.

The gases comesjout of the turbine at 2 bar, 550°C and 280m/s. The process may be

assumed adlabatlc The enthalpies of gas at the entry and exit of the turbine are 950kJ/kg

and 650kJ/kg ‘of‘gas respectively. Determine the capacity of the turbine in KW if the gas

flow rate is Skg/s. _ (08 Marks)
Ao Jony 1of2 !
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Module-3
Give the following statements of second law of thermodynamrcs X
i) Clausius statement ii) Kelvin Plank statement. <" (06 Marks)
Show that the efficiency of a Reversible heat engine 1s more than a Irreversible heat engine,
both heat engines working between the same temperature limits. (06 Marks)

A heat pump working on a reversed carnot cycle takes in energy from a reservoir,
maintained at 5°C and delivers it to another reseryoir ‘where temperature is 77°C. The heat
pump derives power for its operation from a,revermble engine operating with in the higher
and lower temperature of 1077°C and 77°C. For 100kJ/kg of energy supplied to reservoir at
77°C, estimate the energy taken from the reserV01r at 1077°C. o v (08 Marks)

State and prove Clausius Inequaht ' 19 (08 Marks)
Prove that entropy isa property of a system V (06 Marks)

~~~~~

Module-4
Explain the concept oftavailable and unavallable energy When does the system becomes
dead? (06 Marks)
Explain the coﬁce ) (06 Marks)

A heat engme 4is working between 700°C’%and 30°C. The temperature of surroundings is
17°C. Engme teceives heat at the rate of 2 x 10*kJ/min and the measured output of engine is
0. 13MW 'Determine the avallabrhty, rate of nrever51b111ty and second law efficiency of
engirie,\ y h (08 Marks)

A
A A

Define the following: i) Tnple point ii) Critical point iii)"’Enthalpy of wet steam

iv) Dryness fraction. { 4 (08 Marks)
Draw a neat sketch of throtthng calorlmeter and explam how dryness fraction is determined.
(06 Marks)

.....

A throttling calonrneter is attached to. the steam pipe carrying steam at 11 bar. The pressure
and temperature of steam after throttlmg are 1.2 bar and 120°C. Find the dryness fraction of
steam. Take Cp = 2.1 for super heated'steam. What Is: the maximum dryness fraction that can

be measured under above condltlon? ~ Ry (06 Marks)
CyY (N CMRIT LIBRARY
% Module-5 » BANGALORE - 560 037
Deﬁne the terms partial | pressure massfraction and mole fraction. (06 Marks)
¢ Develop an expresswnnté ’determine the/gas Constant and molecular weight of a mixture of

' tldeal gases. g (06 Marks)
/A mixture of gase has the following v6lumetric composition.
COz=12%, @2—4% N, = 82%, CO= 2%. :
Calculate;. 1) _The gravrmetrlc composmon ii) Molecular weight of mixture
iif) R for m1xture » (08 Marks)
9 OR '
Explain the following? i) Compressibility factor il) Reduced properties
iii) Law of corresponding states. (06 Marks)
Write a note on compressibility chart. ' (06 Marks)

Determine the ‘preSSure of Nitrogen in a steel vessel having a volume of 15 litres and

containing 3. 4kg at 400°C by using i) Ideal gas equation  ii) Vander Walls equation.
(08 Marks)

***20f2***




