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B.E./B.Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2009.

Third Semester
Electronics and Instrumentation Engineering
ME 1211 — APPLIED THERMODYNAMICS

(Common to Fourth Semester B.E. Electronics and Instrumentation Engineering/
Instrumentation & Control Engineering and Electrical & Electronics Engineering)

(Regulation 2004)
Time : Three hours : Maximum : 100 marks

(Use of Steam tables, Refrigeration and Air—conditioning tables, HMT data book,
Mollier chart, P-H chart is permitted)

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1.  What is the difference between extensive and intensive property? Mention one
extensive and one intensive property of a system.

2. Write down SFEE for a adiabatic turbine.
3.  What is meant by regeneratibn in Brayton cycle?
4. How will you identify a given engine as CI engine?

5.  Mention the two components in a Rankine cycle that work at maximum
pressure and minimum pressure respectively. ‘

6.  What is the purpose of fixed blade in compounded impulse turbine?

7. Does clearance volume of a reciprocating air compressor affect work input
per kg of air? :

8. Define specific humidity of moist air.
9. What is the Stefan—Boltzmann Law?

10. What is meant by critical thickness of insulation?
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PART B — (5 x 16 = 80 marks)

(i)  Unit mass of gas is contained in a cylinder at an initial pi‘essure of
20 bar. The gas is allowed to expand behind a piston according to a
law pV'?= Constant until the volume is doubled. The gas is then

cooled at constant pressure until the volume reduced to its initial
value and the piston regains its original position. Then at constant
volume heat is added till the pressure rises to the original value of
20 bar. Calculate the network done by the gas. Assume the initial
volume of gas as 0.05 m3. (10)

(ii) Steam enters a turbine with an enthalpy of 2990 kdJ/kg. The steam
leaves the turbine with an enthalpy of 2530 kJ/kg. The heat loss to
the surroundings is 25 kdJ/kg. The mass flow rate of is 90 kg/sec.
Determine the work output from the turbine in kilowatts. (6)

Ork

State and prove Clausius inequality. A heat engine receives 1000 kJ of
heat from high temperature source at 800°C during a cycle. The work
developed by this engine is 300 kJ and the remaining energy is rejected
as heat to a sink at 30°C. Check the validity of this engine on the basis of
the clausius inequality.

(i)  The clearance volume of an engine working on Otto cycle is 14% of
its stroke volume. Find out its air standard efficiency. (4)

(ii) Explain the operation of four—stroke dlesel engine with relevant
sketches. (12)

Or

A gas turbine works on Brayton cycle. Air at 100 kPa and 27°C enters the
compressor and the compression ratio is 6.25. The isentropic efficiency of
compressor and turbine are each 80%. The maximum temperature in the
cycle is 800°C. Calculate network from the gas turbine, the temperatures

at the exit of compressor and turbine and the thermal efficiency. (16)

What are the advantages of high—pressure boilers? With a neat
schematic sketch explain the principle of operation of any one type of
high—pressure boiler.

Or
(i)  Explain with a neat sketch the working of impulse turbine. Mention
the reasons for compounding of impulse turbine. (12)
(ii) Compare impulse and reaction steam turbine. (4)
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A single stage, single acting compressor delivers air at 25 bar. The
suction conditions are 1.013 bar and 15°C, and the volume handled by
compressor measured at this suction conditions is 0.25 m3min. The
clearance volume is 3% of the swept volume and the stroke/bore ratio is
1.2 : 1. The index of compression is 1.3 and the speed of the compressor
1s 1440 rpm. Calculate the following :

1)
(i)
(iii)

(iv)

(1)

(ii)

(1)
(i)

1)

Gi)

The volumetric efficiency,
The bore and stroke,
The indicated power,

The isothermal efficiency. ‘ (16)
Or

Explain vapour compression refrigeration cycle with a help

of p—H plot. (6)

Draw the sketch of Window Air—Conditioner and explain the

functions of components. (10)

Derive the equation for heat conduction through a cylinder. (6)

An exterior wall of a house consists of a 10.16 cm layer of common
brick having thermal conductivity 0.7 W/mK. It is followed by
a 3.8 cm layer of gypsum plaster with thermal conductivity
of 0.48 W/mK. What thickness of loosely packed rockwool insulation
with thermal conductivity of 0.065 W/mK should be added to reduce
the heat loss through the wall by 80%. (10)

Or

Water flows inside a tube 5 cm diameter and 3 m long at a velocity
of 0.8 m/s. Determine the heat transfer coefficient and the rate of
heat transfer if the mean water temperature is 50°C and the wall is
isothermal at 70°C. For water at 60°C take the following values :

Thermal conductivity, k = 0.66 W/mK,
Kinematic viscosity, v = 0.478x10™° m?/s and

Pr=2.98. (10)
Explain the concept of ‘Radiation shape factor’. (6)
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