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REGULATIONS 2007
THIRD SEMESTER
ME 1201— ENGINEERING THERMODYNAMICS
MECHANICAL ENGINEERING

Time: Three Hours Maximum: 100 marks

10.

ANSWER ALL QUESTIONS
PART--A (10x2=20 marks)
Definc a thermodynamic system.
Define quasi-static process,
State Carnot's theorem.

State the Kelvin-Plank statement of second law of
thermodynamics

What is meant by saturation pressure?
What is known ag pure substance?
Define an ideal gas,

What is known as equation of state?
What is known as latent heat?

Define Relative humidity.
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PART — B (5x16=80 marks)

Air vccupies a space of 0.3 11t at a pressure of  (16)
2 bar and a temperature of 80°C. It is
heated at constant volume, until the pressure

is 8 bar. Determine (i) Temperature at

the end of the process (i) mass of air (iii)
change in internal energy (iv) change in
enthalpy (v) change’ in entropy during the
process.

Or

Two kg of air at a pressure of 8 bar occupies a  (16)
volume of 0.3 m? ¥ the air expands to

a volume of 1.5 m® a
£, Calculate the work done and

cotding to the law pV13

change in entropy during the process.

in a Carnot ¢

cle, the maximum temperature 16)

and pressuré are given as 410°C and 18 bar

respectively.

he ratio of isentropic

comptression ig 6 and isothermal expansion is
1.5. Assyming the volume of air at the
beginning of isothermal expansion as 0.18m?.
Determine (i} temperature and pressure at all
cardinal points (ii) change in entropy during
isentropic expansion.

(]

Or

Derive the expression for the efficiency of (8)
the Carnot cycle.
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(i) A domestic food freezer maintains a
temperature of -15°C. The ambient air
temperature is 30°C. If heat leaks into
the freezer at the continuous rate of
1.75 ke What is the least power
necessary to pump this heat out
continuously?

A vessel of volume 0.04 m? contains a mixture
of saturated water and saturated steam . at a
tempervature of 250°C. The mass of the liquid
present is 9 kg. Find the pressure, mass.
specific volume, enthalpy. entropy and internal
energy.

Or

Explain the Rankine cycle using p-v, T-s and h-
s diagrams.

(1) - Show that the enthalpy of an ideal gas is a
function of temperature only.

(ii) Express the change in internal energy and
enthalpy of an ideal gas in a reversible
adiabatic process in terms of the pressure
ratio.

Or

Predict the pressure of nitrogen gas at T=175
K and v = 0.00375 m¥kg on the basis of (i)
the ideal gas equation of state. (i) the Vander
Waals equation of state,(iii} the Beattie-
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Bridgeman equation of state, and (iv) the
Benedict- Webb-Rubin equation of state.
Compare the values obtained to the
experimentally determined value of 10.000
kPa.

Water at 30°C flows into a cooling tower at the
rate of 1.15kg per kg of air. Air enters
the tower at a rate of 20°C' and a relative
humidity of 60% and leaves it at a dbt of 28°C
and 90% relative humidity: Make up water is
supplied at 20°C.

Determine:

The temperature of water leaving the tower.

The fraction of waterevaporated.

The approach and range of the cooling tower.
‘ Or

(D Explain sensible heating or cooling.

(i) Explain chemical dehumidification.
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