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Question Paper Code : 55406

B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2011.
Third Semester
Mechanical Engineering
ME 1201 — ENGINEERING THERMODYNAMICS

(Common to Production Engineering)

(Regulation 2004)
(Common to 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.  State Zeroth law of thermodynamics.
2. Define thermodynamic property.
3. Define Carnot’s theorem.
4.  What is available energy?
5. Define degree of superheat.
6.  What are the limitations of Carnot’s cycle?
7. What are the assumptions made in the ideal gas equation?
8. What is equation of state?
9. Define dew point temperature.

10. What is meant by sensible heating?
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PART B — (5 x 16 = 80 marks)

A closed system of constant volume experiences a temperature rise of
25°C when a certain process occurs. The heat transferred in the process
is 30 kJ. The specific heat at constant volume for the pure substance
comprising the system is 1.2 kJ/kg°C. and the system contains 2.5 kg of
this substance. Determine: (16)

(i)  The change in internal energy;
(i) The work done.
Or

The properties of a system, during a reversible constant pressure non
flow process at p = 1.6 bar, changed from vi = 0.3 m¥kg, T: = 20°C to
vz = 0.55 m¥kg, T2 = 260°C. The specific heat of the. fluid is given by

75 ]kJ/kg" C, where T is in °C

Determine:

(i) Heat added/kg

(ii) Work done/kg

(i) Change in internal energy/kg

(iv) Change in enthalpy/kg (16)

A cyclic heat engine operates between a source temperature of 1000°C
and a sink temperature of 40°C. Find the least rate of heat rejection per
kW net output of the engine? (16)

Or

An iron cube at a temperature of 400°C is dropped into an insulated bath
containing 10 kg water at 25°C. The water finally reaches a temperature
of 50°C at steady state. Given that the specific heat of water is equal to
4186 i/kg K. Find the entropy changes for the iron cube and the water, Is
the process reversible? If so why? (16)

What amount of heat would be required to produce 4.4 kg of steam at a
pressure of 6 bar and temperature of 250°C from water at 30°C? Take
specific heat for superheated steam as 2.2 kd/kg K. (18)

Or

In'a steam power cycle, the steam supply is at 15 bar and dry and
saturated. The condensér pressure is 0.4 bar. Calculate the Carnot and
Rankine efficiencies of the cycle. Neglect pump work. (16)
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A steel flask of 0.04 m3 capacity is to be used to store nitrogen at 120 bar,
20°C. The flask is to be protected against excessive pressure by a fusible
plug which will melt and allow the gas to escape if the temperature rises
too high.

(i) How many kg of nitrogen will the flask hold at the designed
conditions? .

(i) At what temperature must the fusible plug melt in order to limit

the pressure of a full flask to a maximum of 150 bar? . (16)

Or
Derive the Maxwell relations and explain their importance in
thermodynamics. (16)

40 m?® of air at 35°C DBT and 50% RH. is cooled to 25°C DBT
maintaining its specific humidity constant. Determine:

(i)  Relative humidity (R.H.) of cooled air.

(ii) = Heat removed from air. (16}

Or

1t is required to design an air-conditioning system for an industrial
process for the following hot and wet summer conditions:

Outdoor conditions: 32°C DBT and 65% R.H.
Required air inlet conditions: 25°C DBT and 60% R.H.
Amount of free air circulated: 2560 m3/min.

Coil dew temperature: 13°C.

The required condition is achieved by first cooling and dehumidifying and
then by heating.

Calculate the following:
(i) The cooling capacity of the cooling coil and its by-pass factor.

(i) Heating capacity of the heating coil in kW and surface temperature
of the heating coil if the by-pass factor is 0.3.

(iti) _.The mass of water vapour removed per hour. (16)
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