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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 15 MARKS.
	1.
	a)
	It is desired to design a tank to store 10kmol of methane at 6 MPa and 300K. Determine the size of the tank using the ideal gas law, Vanderwaals equation of state. The Vanderwaals constants are a = 228.5kPa (m3/kmol2), b=0.0427 m3/kmol. Assume specific volume of gas is 90% of the ideal gas volume.
	[8M]

	
	b)
	What is a non-ideal gas and how is it different from ideal gas?
	[7M]

	
	
	
	

	2.
	
	Heat is transferred to 10kg of air which is initially at 100kPa and 300K until its temperature reaches 600K. Determine the change in internal energy, the change in enthalpy, the heat supplied and the work done in the following processes:

(i)Constant volume process

(ii) Constant pressure process 

Assume that air is an ideal gas for which the P-V-T relationship is PV = nRT, where n is the number of moles of the gas and R is the ideal gas constant.           R = 8.314 kJ/kmol K.Take CP=29.099 kJ/kmol K and CV=20.785 kJ/kmol K and the molecular weight of air =29.
	[15M]

	
	
	
	

	3.
	a)
	Calculate the standard heat of the following reaction at 250C. 

C5H12 (g) +8O2 (g) ( 5CO2(g) + 6H2O(l). The standard heats of formation are as follows:

C5H12 (g) = -146.76 kJ

CO2(g) = -393.509 kJ

H2O(g) = -241.818 kJ

The latent heat of vaporization of water at 250C = 43.967 kJ/mol
	[8M]

	
	b)
	Discuss the main steps involved in the control mass analysis of a process.
	[7M]

	
	
	
	

	4.
	
	How is the Rankine cycle practically superior to the Carnot cycle as an ideal steam power cycle? Why is it advantageous to use superheat in the Rankine cycle?
	[15M]

	
	
	
	

	5.
	a)
	Derive Clausius- Clayperon equation.
	[8M]

	
	b)
	Derive the equation for entropy as a function of temperature and specific volume.
	[7M]

	
	
	
	

	6.
	a)
	For a heterogeneous multi component system, what is the general criterion of phase equilibrium?
	[8M]

	
	b)
	Define Phase rule.
	[7M]

	
	
	
	

	7.
	a)
	Give the physical significance of triple point and critical point   
	[8M]

	
	b)
	Write a note on internal  energy and state whether it is a state function. Explain
	[7M]

	
	
	
	

	8.
	a)
	Prove the equivalence of Kelvin Plank and Clausius statements of second law of thermodynamics.
	[8M]

	
	b)
	Define volume expansivity and isothermal compressibility.
	[7M]
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