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1.
By means of a neat sketch, describe the operation of a two-stage cascade refrigeration system.

2.
Find the relationship between COP of a Carnot heat pump and COP of a Carnot refrigerator.

3. a)
Define the terms : An ideal Liquid solution, Raoult’s Law, Fugacity, Chemical Potential.






b)
Derive Duhem-Margules equation for a system consisting of liquid solution of two components in equilibrium.

4. a)
Discuss the integral form of Clausius – Clapeyron equation and it’s applications.                               

b)
The mean heat of vaporisation of water in the temperature range between 90°C and 100°C is 542 Cal. g-1. Calculate the vapour pressure of water at 90°C, the value at 100.0°C being 76.0 cm.

5.
Estimate z, HR and SR at 70C and 200kPa for an equimolar vapour mixture of propane (1) and Pentane (2) using virial expansions.


B11 = -276;
B22 = -809;
B12 = -466 cm3/mol.

6.
Derive the phase equilibrium criterion in terms of chemical potential.  For various possible models of vapor and liquid phases, deduce gamma/phi formulations of vapor liquid equilibrium.

7.
Using stability analysis, show that LLE is predicted by the expression,



GE / RT    =     A X1X2   ONLY FOR A ≥2

8.
At 400°C and at a total pressure of 1.013X105 N/m2, COCl2 is dissociated to the extent of 20% as shown by the equation, COCl2(g) ( CO(g) + Cl2(g)


    
a)
Calculate K for this reaction.







            b)
If this equilibrium is established at 400°C in the presence of argon at a partial pressure of 0.5065X105 N/m2, the total pressure is being 1.013X105 N/m2, how will be the equilibrium be affected?
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