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THERMODYNAMICS
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Max.Marks:70

Answer any FIVE questions

All questions carry equal marks.

- - -

1.a)
Discuss the macroscopic  and microscopic point of view of thermodynamics.

   b)
Distinguish between closed system, open system with suitable examples.

2.a)
Explain briefly zeroth law of thermodynamics.

b)
A rubber ballon is to be filled with hydrogen from a storage cylinder which contains hydrogen at 5 bar pressure until it has a volume of 1m3.  The atomic. Pressure may be taken as 1.013 bar.  Determine the work done by the system comprising the hydrogen initially   in the bottle.

3.a)
State and prove clausius  inequality and hence deduce that the property entropy exist.

b)
A heat engine its used to drive a heat pump.  The heat transfer from the heat engine and from the heat pump are used to heat the water circulating through the radiators of a building.  The efficiency of the heat engine is 30% and C-O-P of the heat pump is 6.  Evaluate the ratio of heat transfer to the circulating water to the heat transfer to the heat engine.

4.a)
Define the term availability.

b)
8 kg of air at 650K and 5.5bar  pressure is enclosed in a closed system.  If the atm temperature and pressure are 300K  and 1 bar respectively, determine.

(i)
The availability  if the system goes through the ideal work producing process.

(ii)
The availability and effectiveness if the air is cooled at constant pressure to atmospheric temperature without bringing it to complete dead state.  Take CV=0.718 and CP=1.005 kJ/kg K.

5.a)
What is compressibility factor?  Explain the basic construction of generalized compressibility chart.

   b)
The gas neon has a molecular weight of 20.183 and its critical temparature, pressure and volume are 44.5K, 2.73 Mpa and 0.0416 m3/kg-mol.  Reading from a compressibility chart for a reduced pressure of 2 and a reduced temperature of 1.3, the compressibility factor 2 is 0.7.  What are the corresponding specific volume, pressure, temperature and reduced volume?
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6.
In an air standard diesel cycle, the compression ratio is 16, and at the beginning of isentropic compression, the temperature is 150C and the pressure is 0.1 Mpa.  Heat is added until the temperature at the end of the constant pressure presses is 1480C.  Calculate.

a) The cutt-off ratio

b) The heat supplied per kg of air.

c) The cycle effect.

d) The m.e.p

7.
The evaporator and condenser temperatures of 20 tonnes capacity freezer are   -280C and 230C respectively.  The refrigerent –22 is sub cooled by 30C before it enters the expansion value and is super heated to 80C before leaving the evaporator.  The compression is isentropic.  A six cylinder single acting compressor with stroke equal to before running at 250 rpm is used.  Determine:

a) Refrigerating effect

b) Mars of refrigerant to be circulated per minute.

c) Theoretical piston displacement per minute .

d) Theoretical power.

e) C.O.P.

f) Heat removed through condenser.

8.
Write short notes on:


a)
Second law of thermodynamics


b)
Duel combustion cycle.


c)
Psychrometric chart.


d)
Maxwells Relations.
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