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1.a) 
Explain the non-equilibrium and quasi-static process. Is the quasi-static          
process a reversible process?                                                                      

   b) 
Compare heat and work with suitable examples.                                            
2.
Derive an expression for finding the work done during a polytrophic process.

3.
Explain briefly the following:





        
        

a) Enthalpy departure



b) Enthalpy departure factor

c) Entropy departure



d) Entropy departure factor

4.
Hydrogen gas is contained in two constant volume vessels, each having a capacity of 500 liters. The pressure and temperature in vessel A are 5 bar and 300 K respectively, while in vessel B the values are 1.7 bar and 310 K. A valve connects the two vessels. The valve is now opened and the system is allowed to reach thermal equilibrium with the surroundings. If the surrounding temperature is 290 K, what is the final pressure in the vessel? 

5.a)
Discuss the ways to improve efficiency of a heat engine.





b)
A system absorbs 100 kJ energy from a body at 500oC and does 50 kJ work.  If it is required to restore the system to its original state, is it possible to do so by an adiabatic process?

6.
One mole of an ideal gas is compressed isothermally but irreversibly at 127((C) from 1x105 N/m2 to 10x105 N/m2 by a piston in a cylinder. The heat removed from the gas during compression flows to a heat reservoir at 27((C). The actual work required is 20 percent greater than the reversible work for the same compression. Calculate the entropy change of the gas, the entropy change of the heat reservoir, and (Stotal.

7.a)
What is meant by refrigeration and mention common methods used for refrigeration?

   b)
A Carnot engine with ( = 0.6 drives a Carnot refrigerator with COP = 5. Determine the energy absorbed from the cold body by the refrigerator for each kj energy absorbed from the source by the engine?
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8.a)
Explain the Linde liquefaction process with neat sketch.

   b)
Which refrigeration cycle is taken as a standard of perfection against which the other refrigeration cycles are compared?
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1.a) 
Discuss the equivalence of Kelvin - Planck and Clausious statements.          
   b) 
State and explain the max-well equation.                                                         

2.
Explain Joule’s experiment in detail.

3.
Show that the internal energy is a function of temperature only for the following cases:

(a) an ideal gas, and

(b) an incompressible substance.

4.a) 
Define reduced pressure and reduced temperature.


       
       

b) 
Two rigid tanks are connected by a valve. Tank I has a volume of 1 m3 contains air at 0.55 MPa and 27(C. Tank II contains 6 kg of air at 0.25 MPa and 37(C. The valve is now opened and the system is allowed to reach thermal equilibrium with the surroundings which are at a temperature of 25(C. Find the volume of the second tank and the final equilibrium pressure of air.

5.
An inventor claims to have developed an engine that takes in 25,000(J)/(s) at a temperature of  rejects 12,000 (J)/(s) at a temperature of 200(K), and delivers 15(kW) of mechanical power. Would you advice investing money to put this engine on the market? 

6.a)
A kilogram of water at 273(K) is brought into contact with a heat reservoir at 373(K). When the liquid water has reached 373(K), what is the entropy change of the waterof the heat reservoir? What is (Stotal?

   b) 
If the water had been heated from 273 to 373(K) by first bringing it in contact with a reservoir at 323(K) and then with a reservoir at 373(K), what would have been (Stotal?

7.a)
The COP of a Carnot refrigerator can be increased either by increasing the temperature of the low temperature reservoir while keeping the other reservoir at a constant temperature or by decreasing the temperature of high temperature reservoir while maintaining the other reservoir at constant temperature. Which of the two alternatives is more effective?

   b)
Write the important factors to be considered for the selection of refrigerant?
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8.a)
What is the role of vapour pressure of refrigerant in refrigeration process and write fes common refrigerants.

   b)
Explain why the Carnot vapour compression cycle is not practical?
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1.a) 
Define temperature. Name the different temperature scales in common use. Establish relation between celsius and fahrenheit scales.                      

   b) 
What is absolute temperature? How it is obtained for celsius and fahrenheit

         
scales?                                                                                                             

2.
Derive the governing equation for the adiabatic process.

3.
Two tanks A & B are connected by a valve. Tank A has a volume of 0.15 m3 and contains steam at 250(C with a quality of 0.85. Tank B is evacuated. Now the valve is opened and both the tanks reach an equilibrium pressure of 5.2 bar while the temperature is maintained constant at 250(C. Determine the volume of tank B.

4.a) 
Discuss the principle of corresponding states.


       
       

   b) 
Find the specific volume of refrigerant-12 at 0.8 MPa and 40(C using 


i). the R-12 tables


ii). the ideal-gas equation of state, and


iii). the generalized compressibility chart.


5.
A reversible engine working on the Carnot cycle has 20 kcal/s supplied from a source at a temperature of 430(C, and rejects heat to a sink at a temperature of 20(C. Calculate the horsepower developed and the heat rejected.

6.
Show whether or not the following process is possible: Air at 7x105 N/m2 and 20(C enters an apparatus which is well insulated from the surroundings. One-half the air issues from the apparatus at 27(C and the other half at - 40(C  both at 1x105 N/m2. No work is done on or by the apparatus, and both exit steams have the same composition as the entering air. Take CP constant at 7, and assume air to be an ideal gas.

7.a)
Explain Carnot refrigerator and derive the relation for COP.
b)
A Carnot heat engine with an efficiency of 0.4 drives a refrigerator with a cop of 4. Both the engine and Refrigerator reject energy to the ambient atmosphere. Determine the amount of energy rejected in to the atmosphere by both devices for each kJ of energy absorbed from the cold space by the refrigerator.
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8.a)
Can air refrigeration cycle work like Carnot cycle? Explain.

   b)
Determine the COP of heat pump operating between – 250 C and 350 C.

   c)
Why superheating is done after compression stage in a refrigeration cycle.
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1.a) 
Distinguish between gauge pressure and absolute pressure . How the gauge pressure converted into absolute pressure?                                  

   b) 
What do you understand by NTP and STP? What are their values?      
2.
State the different forms of the first law & explain in detail the throttling process.

3.
Ethane is compressed reversibly and isothermally from 0.25 to 5.5 MPa at a temperature of 42(C. The mass of ethane is 1 kg and the process is steady state and steady flow type. Determine the work of compression and the heat transferred.

4.a)
What is the physical significance of the compressibility factor? Explain.
       

   b) 
Determine the specific volume of superheated steam at 2 bar and 150(C using,


i). the steam tables


ii). the ideal-gas equation of state, and


iii). the generalized compressibility chart.

What is the error involved in (ii) and (iii)?


5.
A reversible engine absorbs 250 Kcal of heat at 260 (C and discards heat at 40 (C, find what is 

(a) 
The work output of the engine.

(b)       The heat rejected

(c)       The entropy change of system, surrounding and total change in entropy.

(d)       The efficiency of heat engine

6.
A vessel, insulated from its surroundings, is divided into two compartments, each with a volume of 0.03m3. Initially, one compartment contains saturated steam at 7x105 N/m2 and the other compartment contains steam at 7x105 N/m2 and 430(C. The two compartments come to thermal equilibrium by heat transfer through the wall separating the two compartments. What is the change  in entropy of the vessel?

7.a)
Explain the three commonly used processes for cooling by means of a T-S diagram.
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   b)
Consider your home to be heated by a heat pump in winter and air conditioned in summer by the same device. The average winter temperatures are 50 C outside and 200 C inside. The average summer temperatures are 350 C outside and 260 C inside. Assume the temperature difference between the fluid in the cycle and the surroundings is 50C in all cases. For an ideal cycle, determine the work required in both cases as a fraction of the heat input.

8.a)
Explain absorption compression cycle and derive the relation for the COP.

   b)
Show the throttling effect on T-S diagram.
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