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ME 1201 - ENGINEERING THERMODYNAMICS
MECHANICAL ENGINEERING
Time: Three Hours Maximum: 100 marks
(Use of Thermodynamic Tables and Charts are Permitted)
ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

1.  Define intensive and extensive properties.
2. Define thermodynamic equilibrium.
3. Define a heat pump.

4. Give the Clausius statement of the second law.

5. What is the diffevence between triple line and triple
point?

6.  Sketch the Carnot cycle on P-V and T-s diagram.
7. State Dalton’s law of partial pressure.

8.  What is Avogadro’s law?

9.  Define relative humidity of air.

10. What is meant by adiabatic mixing of two stream of air?
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PART—B (5x16=80 marks)

Air at 475kPa and 200°C expands in a non-flow (16
process to 75kPa as per the law pV!2 = C. Find

the work done, heat transfer and change in
entropy per kg.

Or

During a cycle, the sum of all heat transfers is (16
-200kd. The system completes 2 cycles per sec.
Complete the following table, showing the
method for each item and compute the net rate

of work output in kW.

Process QW) W(EkW) AEW)
: (¢]

a-b 36 -
b-c 350 0 -
cd -35 - -610
d-e - - -

A reversible heat engine operates between two (16
reservoirs at temperatures of 600°C and 40°C.

The engine drives a reversible refrigerator
which operates between reservoirs at
temperatures of 40°C and -20°C. The heat
transfer to the heat engine is 2000kJ and the

net work output of the combined engine
refrigerator plant is 360kdJ.

(@) Evaluate the heat transfer to the
refrigerant and the net heat transfer to
the reservoir at 40°C.

(i) Reconsider (i) given that the efficiency of
the heat engine and the COP of the
refrigerator are each 40% of their
maximum possible values,
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Or

Using second law of thermodynamics,
demonstrate

()  Free expansion is reversible. (8)

(i) How friction makes a process (8)
irreversible.

Ten kg of water at 45°C is heated at a constant (16)
pressure of 10 bar until it becomes
superheated vapour at B800°C. Find the
changes in volume, enthalpy, internal energy

and entropy.

Or

In a reheat cycle, the initial steam pressure (16)
and the maximum temperature are 150bar

and 550°C respectively. If the condenser
pregsure is 0.1 bar and the moisture at the
condenser inlet is 5% and assuming ideal
processes, determine

() - The reheat pressure

i)  The cycle efficiency and

(i) The steam rate.

(1)  Show that for an ideal gas cp-cv= R. )
() Show that for a reversible adiabatic (12)

process executed by an ideal gas, the
following relations hold good:

pvr=constant, Tpv"'= constant and
Tp"""" = constant.
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Or

Derive an expression for Au, Ah and As for a
gas that obeys the vander Walls equation of
state for an isothermal process.

Saturated air at 2°C is required to be supplied
to a room where the temperature must be held
at 20°C with a relative humidity of 50%. The
air is heated and then water at 10°C is sprayed
in to give the required humidity. Determine
the temperaturé to which the air must be
heated and the mass of spray water required
per m? of air at room conditions. Assume that
the total pressure is constant at 1.013 bar and
neglect the fan power.

Or

(@) Explain the process of cooling and
dehumidification.

(i) Explain the process of heating and
humidification.
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