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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Time: 3 hrs.

Note: 1. Answer any FIVE full questions, ¢

Thlrd Semester B.E. Degree Examinatioh,

o e

v A reversible heat engme operates betweer
" the engine drives areversible refrigerator which working between reservoirs at temperature -

Dec 2023/J an.2024
Thermodynamlcs

Max. Marks: 100 :

ng ONE full questiorg};fé% each module.
2. Steam tables may be permitted. '

What is meant by thermometnc property? Elucidate with a neat sketch of thermocouple type
and vapor pressure thermometers. (10 Marks)
Define a thermodynamic system Differentiate be en open system, closed: system and an -
isolated system. . (06 Marks)
Explain the followmg terms 1) State ii) Process (1i1) Cycle. (04 Marks)

given by followmg equation: U= 42 + 3 6pV where U isin kJ, P in kPa and V in cubrc
metre. If the fluid changes from an initial state of 190kPa, 0. 035m’® to a final state of
420 kPa, 0.07m’, with no work other than that done‘ the piston. Find the direction and

magnitude of the work and heat transfer. (10 Marks)
State and exphcate the Steady Flow Energy Equations (S. F .E) with engineering
v (06 Marks)

mpressron stroke the heat reJected to the

energy of the Workmg fluid stating Whether itisa gain or lo (04 Marks)
¢ Module—z g ¢ t

Describe the working of a carnot cycle with a P-V dlagram , (10 Marks)

Enumerate the Clausius mequahty with a layout dragram (06 Marks)

.....

Define heat engine, refrrgerator and heat pump - (04 Marks)

WO Teservoirs at temperature 727°C and 2’7°C;

of 27°C and.
combined en

,,,,,,

-20°C. The heat absorbed by engine is 2600kJ and the net work output of
e refrigerator plant is 500kJ. Determine the heat transfer to the refrigerant

and the net at transfer to the reservoir at 27°C. , (10 Marks)
Define: ‘ S

1) PMMI

i) PMMI

iif)  Thermal Energy Reservoirs (TET) o L
iv) = Available energy and unavailable energy. : (06 Marks) -
What do you mean by the term ‘Entropy’? Prove that entropy is a property of a system.

“t (04 Marks)
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- Module-3
Derive the Maxwell’s relations and explain their importanc cin thermodynamics. (20 Marks)
Brief about the Clausius-Clapeyron equation for evaporation of liquids. (06 Marks)

Explicate the Joule Kelvin effect and its signiﬁcanceﬁnﬁengineering applications. (04 Marks) .

With a neat sketch, expound the flue gas analysis apparatus. (Orsat apﬁgratus). - (10 Marks)
Dry exhaust gases from an oil engine: have the following composition by volume carbon
dioxide 8.85%, carbon monoxide 1.2%, oxygen 6.8% and nitrogen 83.15%. The fuel ol has
a percentage composition of massﬁ“’as carbon 82%, hydrogen 14% and oxygen 2%.

Determine : i) Mass of carbon gof flue gas i) Air fuel rano (06 Marks) -
Define compressibility factor, compressibility chart and itsi‘%*pplications. : (04 Marks)
Module-4 .

A vessel having a\caf‘paﬂ y of 0.05m’ contains mixture of saturated water and saturated
steam at a temperature of 245°C. The mass of liquid present is 10kg.

Find the following:
i)  The pressuré
i)  Themass

iii) ”&[he.,tspémﬁc volume"
iv) . The specific enthalpy

v) " The specific entropy
vi) The specific internal energy.

2.0 “
What amount of heat would be required to produce 4.4kg of steam a

(10 Marks)
” pressure of 6 bar and
ake specific heat for super heated steam as

temperature of 250°C from water at 30°C

2.2kJ/kg K- X & (06 Marks)
Brief about

i)  Triple point'and critical point :

ii)  Mollier chart. ¢ (04 Marks)

. ke 4 OR . gy

A steé”rﬁh@tyurbine is fed wfth steam having an enthalpy of 3100kJ/kg. It moves out of the .
turbine with an enthalpy, of 2100kJ/kg. Feed heating is done at a pressure of 3.2 bar with

,,,,,,,,,,,

‘steam enthalpy of \m250(ikJ\/kg. The condensate from a condenser with an enthalpy of

,,,,,,,

125kJ/kg enters into

“wpower developed. by turbine. Assume’that the water leaving the feed heater is saturated -
liquid at 3.2 bar and the heater is direct mixing type neglect pump work. (10 Marks)

In a steam power cycle, the steam supply is at 15 bar and dry saturated. The condenser
pressure is 0.4 bar. Calculate the carnot and ranking efficiencies of the cycle. Neglect pump
work. ' . " g @ e " (06 Marks) -
State the advantages of regenerative cycle and reheat cycle over the simple ranking cycle. -

o 2 of 3
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4Der1ve the Otto cycle w1th P-v dlagram and compare

21ME34

Module-5

diesel and duel cycle efficiency

and compression ratio. 8 (10 Marks)

The minimum pressure and temperature in an Otto cygfle are 100kPa and 27°C. The amount

of heat added to the air per cycle is 1500kJ/kg.

1) Determine the pressures and temperatures a v

ii)  Also calculate the specific work and thermal efﬁmency of the cycle for a compressmn/"
ratlo of 8 1. < ‘L

mWIt

08 Marky)
(04 Marks)

Exphcate brleﬂy about the B}:ayt n cycle Derive express1on for optlmum pressure ratlo .
(10 Marks) ot

1) Efficiency of the cycle 4 ¢

i)  Heat Supphed to air
iij) Workavailable at the shaft. %

e (06 Marks)

What are ﬁlﬁi methods for 1mprovement of thennal efﬁ01ency of Brayton cycle and explain

any onemethod , T (04 Marks)
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