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Question Paper Code : 31382

B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2010.
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 Steam Tables, Mollier diagram and Psychrometric charts permitted)
Answer ALL questions.
PART A — (10 x 2 = 20 marks)

1. What is a quasi static process?

2.  Define PMM1.

8.  State Carnot’s theorem.

4.  Give any two causes of irreversibility.
5.  Define sub cooled liguid.

6. What are the advantages of Reheating'.’
7.  What is Equation of state?

8.  Write two entropy equations.

9.  Define degree of saturation.

10. What is adiabatic saturation temperature?
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11. (a) A fluid system, contained in a piston and cylinder machine, passes

12.

®)

(@)

through a complete cycle of four processes. The sum of all heat
transferred during a cycle is —340 kJ. The system completes 200 cycles
per minute.

Complete the following table showing the method for each item, and

compute the net rate of work output in kW. (16)
Process Q(kJ/min) W (kJ/min) AE (kd/min)
1-2 0 4340 -
2-3 42000 0 -
3-4 —4200 - -73200
41 - - -
Or

The internal energy of a certain substance is given by the following
equation.

u = 3.56 pv + 84. Where  is given in kd/kg, p is in kPa, and v is in m¥kg
A system composed of 3 kg of this substance expands from an initia
pressure of 500 kPa and a volume of 0.22 m3 to a final pressure of
100 kPa in a process in which pressure and volume are related by
pv'2 = constant.

@ If the expansion is quasi static, find Q, Change in internal energ,
and work done for the process.

@ii) In another process the same system expands according to the sam
pressure-volume relationship and from the same initial state t
fina) state but the heat transfer in this case is 30 kJ. Find the worl
transfer for this process. (16

A reversible heat engine operates between two reservoirs a
temperatures 700°C and 50°C. The engine drives a reversible refrigerato
which operates between reservoirs at temperatures of 50°C and -25°C
The heat transfer to the engine is 2500 kJ and the net work output of th
combined engine refrigerator plant is 400 kdJ.

@ Determine the heat transfer to the refrigerant and the net hes
transfer to the reservoir at 50°C;

(i) Reconsider (i) given that the efficiency of the heat engine and th
C.O.P. of the refrigerator arc each 45 per cent of their maximu;
possible values. {1

Or
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14.

15.
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(a)

®)

(@)

(®)
@

®)

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 J/kg K. Find the entropy changes for the iron cube and the water. Is
the process reversible? If so why? (16)

In a steam turbine, steam at 20 bar, 360°C is expanded to 0.08 bar. It
then enters a condenser, where it is condensed to saturated liquid water.
The pump feeds back the water into the boiler. Assume ideal processes;

find per kg of steam the net work and the cycle efficiency. 16)
Or
{#) Explain with a neat diagram p-V-T surface. [¢2)]

(i) A vessel having a volume of 0.6 m? contains 3.0 kg of liquid water
and water. Vapour mixture in equilibrium at a pressure of 0.5 MPa.

Calculate:
(1) Mass and volume of liquid;
(2) Mass and volume of vapour. (8)

A vessel contains at 1 bar and 20°C a mixture of 1 mole of COz and
4 moles of air. Calculate for the mixture:

(i) The-masses of CO2,0z and Nz, and the total mass;
(i) The percentage carbon content by mass;

(iii) The apparent molecular weight and the gas constant for the
mixture;
(iv) The specific volume of the mixture.
The volumetric analysis of air can be taken as 21% oxygen and 79%
nitrogen. (16)
Or

Derive the Clausius-Claperyon equation and explain. (186)

An air-water vapour mixture enters an air-conditioning unit at a
pressure of 1.0 bar, 38°C DBT and a relative humidity of 75%. The mass
of dry air entering is 1 kg/s. The air-vapour mixture leaves the
air-conditioning unit at 1.0 bar. 18°C and 85% relative humidity. The
moisture condensed leaves at 18°C. Determine the heat transfer rate for
the process. (16)

Or

One kg of air at 35°C DBT and 60% R.H. is mixed with 2 kg of air at 20°C
DBT and 13°C dew point temperature. Calculate the specific humidity of
the mixture. (16)
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