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Question Paper Code : 13573

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2012.
Third Semester |
Mechanical Engineering
ME 1201/ME 1202/070120006 — ENGINEERING THERMODYNAMICS
(Common ‘to Production Engineering)
(Regulation 2004/2007)

(Common td B.E. (Part-Time) Second Semester — Mechanical Engineering —
Regulation 2005)

Time : Three hours Maximum : 100 marks

(Use of standard steam table, Mollier diagram and psychometric chart permitted)
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1. Define enthalpy. Why does the enthalpy of an ideal gas depend only on

. temperature?
2. Why should specific heat not be defined in terms of heat transfer?
3.  Why can all processes in a TER or an MER be assumed to be quasi-static?
4.  What are the causes of irreversibility of a procéss?

Why do the isobars on Mollier diagram diverge from one another?
6.  What do you understand by triple point?
7.  What is the use of the Gibbs entropy equation?
8.  What is Joule-Thomson coefficient? Why is it zero for an ideal gas?
9.  When do the DBT, WBT and DPT become equal?

10. What is the advantage of using a suction line heat exchanger in an absorption
refrigeration system?
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PART B — (5 x 16 = 80 marks)

A certain water heater operates under steady flow conditions receiving
4.2 kgls of water at 75°C temperature, enthalpy 313.93 kd/kg. The water
is heated by mixing with steam which is supplied to the heater at
temperature 100.2°C and enthalpy 2676 kdJ/kg. The mixture leaves the
heater as liquid water at temperature 100°C and enthalpy 419 kJ/kg.
How much steam must be supplied to the heater per hour?

Or

It is required to melt 5 tonnes/hr of iron from a charge at 15°C to molten
metal at 1650°C. The melting point is 1535°C, and the latent heat is
270 kJ/kg. The specific heat in solid state is 0.502 and in liquid state
(29.93/ atomic weight) kJ/kg K. If an electric furnace has 70% efficiency,
find the kW rating needed. If the density in molten state is 6900 kg/m?
and the bath volume is three times the hourly melting rate, find the
dimensions of the cylindrical furnace if the length to diameter ratio is 2.
The atomic weight of iron is 56.

Three identical finite bodies of constant heat capacity are at
temperatures 300, 300 and 100 K. If no work or heat is supplied from
outside, what is the highest temperature to which any one of the bodies
can be raised by the operation of heat engines or refrigerators?

Or
Calculate the decrease in available energy when 25 kg of water at 95°C
mix with 35 kg of water at 35°C, the pressure being taken as constant

and the temperature of the surroundings being 15°C (Cp of water =
4.2 kd/kg K).

A vessel of volume 0.04 m? contains a mixture of saturated water and

- gaturated steam at a temperature of 250°C. The mass of the liquid

present is 9 kg. Find the pressure, the mass, the specific volume, the
enthalpy, the entropy and the internal energy.

Or

A mass of 0.25 kg of an ideal gas has a pressure of 300 kPa, a
temperature of 80°C. and a volume of 0.07 m3. The gas undergoes an
irreversible adiabatic process to a final pressure of 300 kPa and final
volume of 0.10 m3, during which the work done on the gas is 25 kd.
Evaluate the Cp and Cv of the gas and the increase in entropy of the gas.

Derive Maxwell’s equations.
Or

State the conditions of spontaneous change, equilibrium and criterion of
stability for :

(i) A system having constant U and V and
(i) A system having constant T and p.
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An air conditioning system is designed under the following conditions :
Outdoor conditions, 30°C dbt, 75% RH v
Required indoor conditions, 22°C dbt, 70% RH

Amount of free air circulated, 3.33 m3/s

Coil dew point temperature, 14°C

The required condition is achieved first by cooling and dehumidification,
and then by heating. Estimate

(1) The capacity of the cooling coil in tonnes,
(i) The capacity of the heating coil in kW and

(i) the amount of water vapour removed in kg/s.

Or

In an aircraft cooling system, air enters the compressor at 0.1 MPa, 4°C
and is compressed to 0.3 MPa with an isentropic efficiency of 72%. After
being cooled to 55°C at constant pressure in a heat exchanger the air
then expands in a turbine to 0.1 MPa with an isentropic efficiency of 78%.
The low temperature air absorbs a cooling load of 3 tonnes of
refrigeration at constant pressure before re-entering the compressor
which is driven by the turbine. Assuming air to be an ideal gas,
determine the COP of the refrigerator, the driving power required, and
the air mass flow rate.
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