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Answer any FIVE questions

All questions carry equal marks
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1. A Carnot heat engine with an efficiency of 0.4 drives a Car not heat pump with a COP of 4. Determine the energy absorbed by the engine from the high temperature source for each kJ energy rejected by the heat pump.

2.(a)
 Define one ton of refrigeration 







   (b)
 The COP of an irreversible refrigeration cycle is always less than the COP of a 

        
 Reversible refrigeration cycle when both exchange energy by heat transfer with

        
 the same two reservoirs.  Explain in detail.        

3.(a)
Starting with the Duhem – Margules equation, discuss the vapour pressure curves for non-ideal system.     

(b)
Explain the term: Azeotropic mixtures, State at least three examples of azeotropes formed in Chemical Industry 

(c)
What generalizations can be derived concerning relative compositions of liquid and vapour in equilibrium from the Duhem – Margules equation?

4.(a)
Explain Lewis-Randall rule and Henry’s law. For a binary system, show that if 

       
Henry’s law is applicable for one component, Lewis-Randall rule is applicable for 

       
the other component.                                                                                      

(b) Explain Henry’s law as a model for ideal behavior of a solute.

5.
 For the binary vapor mixture of Nitrogen(1) and Isobutene(2), calculate V, HR , SR , GR with y1 = 0.35 and y2 = 0.65, t = 150 oC and P = 60 bar using the Redlich-Kwonge quation of state .                                                                                                                                                                                           


Component

tc , oK

Pc, bar


  Nitrogen

126.2

408.10


  Isobutene

  34.0

  36.48


6.
Consider binary isothermal VLE at pressure low enough that the vapor phase may be considered as ideal gas mixture .what are the implications of the liquid phase stability to the features of isothermal Pxy diagram.
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7.
Consider a binary vapor phase mixture described by the following equation 



Z= PV / RT = 1+ BP/RT


B = Y12   B11 +2 Y1 Y2 B12 +Y2 2 B22

Under what condition would one expect the mixture to split into the immiscible vapor phases?

8.(a)
Explain the standard free energy change for any reaction.

   (b)
Determine the equilibrium constant at 25°C for the reaction

C2H4(g)+H2O(l)→CO(g)+3H2(g)

Data:

Component      (°Gf at 25°C

CO (g)    – 137.8   – 137.8

CH4 (g)   – 50.09      KJ / mol

H2O (l)    – 238         KJ / mol
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