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1.a)
Explain clearly why PMM I is not possible.    
   b)
What is the difference between heat and energy?   
   c)
Explain what do you mean by thermodynamic equilibrium.

2.
Define a new temperature scale, say oM. At ice and steam point the temperatures are 80o M and 300o M respectively. Correlate this with centigrade scale. The oN reading on this scale is a certain number of degrees on a corresponding absolute temperature scale.  Find this absolute temperature at oN.

3.a)
Explain  the significance of Clausius inequality.





   b)
A cylinder contains 0.5 m3 of a gas at 0.1 MPa and 90( C,. The gas is compressed to a volume of 0.125 m3. The final pressure is 600 kPa. Determine the work done and the change in entropy of the gas during the process. Assume R = 0.287 kJ/kgK and Cv = 0.713 kJ/kgK.

4.
Find the enthalpy and internal energy of unit mass of steam at temperature of 2000C, when (a) dry and saturated, (b) steam delivered at 7 bar, and (c) when the quality is 0.6.
5.a)
Steam 0.95 dry at a pressure of 0.7 MN/m2  is supplied to a heater through a pipe of 25 mm dia, the velocity in the pipe is 12 m/s.  Water enters the heater at 190C, the steam is blown into it and the mixture of water and condensate leaves the heater at 900C.  Calculate (i) the mass of steam entering the heater in kg/hr,  (ii)  the mass of water entering the heater in kg/hr.
   b)
1.5kg of steam originally at a pressure of 1 MN/m2 and temperature of 2250C is expanded until the pressure becomes 0.28 MN/m2.  The dryness fraction of the steam is then 0.9.  Determine the change of specific internal energy.

6.
The gravimetric analysis of a gaseous mixture is given in percentage as 18.92 % CO2, 1.39 % CO, 3.71% O2 and 75.98% N2.  Determine the volumetric analysis in percent.  Also find the molecular weight of the mixture.
7.
On a hot  summer day the atmospheric air is at 40(C with a relative humidity of 20%. Suppose a desert cooler having a capacity of 4 m3 / sec of air increases the  realtive humidity to 80%, estimate the temperature of the cooled air and the 

amount of water required.

8.a)
Discuss the working cycle of a gas cycle refrigeration and derive the equation for its COP?









   b)
Why the COP of gas cycle refrigeration system is low? Explain.
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1.a)
What do you understand by the term fixed point.
   b)
Write down SPEE and assumptions you make for the following cases.

    
(i)  Boiler
(ii) Compressor
(iii) Nozzle
(iv) Turbine.
2.
The readings tA and tB of  two centigrade thermometers A and B,  agree at the ice point (0oC) and the steam point (100oC), but elsewhere are related by the equation tA =  l + m tB + n tB2  where l, m and n are constants.  When both the thermometers are immersed in a well stirred oil bath, A registers 51oC while B registers 50oC. (a) Determine the reading on B when A reads 25oC and (b) Discuss which thermometer is correct.

3.a)
What is a heat pump? Define its COP. Compare the COP of a heat pump with that of a refrigerator.
   b) 
What are the two statements of 2nd law of thermodynamics? Explain.



   c) 
Show that the violation of Kelvin-Planck statement leads to the violation of Clausius statement.










4.
Find the internal energy and enthalpy of unit mass of steam of  a pressure of 7 bar (a) when its quality is 0.8, (b) when it is dry and saturated, (c) superheated, the degree of superheat being 650C.  The specific heat of superheated steam at constant pressure is 2.1 kJ/kg K.
5.
A quantity of steam at a pressure of 3 MN/m2 has dryness fraction of 0.72.  The steam occupies of volume of 0.4 m3. Heat is transferred with the steam while the pressure remains constant  at 3 MN/m2, until the steam becomes dry saturated.  The steam in then cooled at constant volume  until the pressure becomes 1.8 MN/m2.  Determine the (a) heat transferred during the constant pressure process, (b) the percentage of heat transfer which appears as work transfer, (c) the heat transferred during the constant volume process, and (d) plot the process on p-v phase diagram and Mollier diagram.  
6.
Two thermally insulated Vessels, each of 0.85 m3 in volume are isolated from each other by a partition wall.  One of the vessels contains nitrogen and the other oxygen each at 5 bar and 100( C.  As soon as the partition between the vessels is removed, the two gases mix adiabatically.  Determine the increase in entropy of the gas mixture.
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7.
Atmospheric air at 20(C and 40% Relative humidity enters a heating coil 

whose temperature is 38(C. The by – pass factor of the heating coil is 0.25. Compute the dry bulb temperature, the relative humidity and the wet bulb temperature of the air leaving the heating coil. The atmospheric air is at 1 bar.

8.a)
 Explain the operating principles of Bell Coleman cycle?




   b)
 Discuss the significance of cut off ratio in a Diesel cycle? 
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1.a)
Derive an expression for work done and heat transferred in a polytropic  expansion process.
   b)
Distinguish between closed and open systems giving practical examples of one each.

2.
A reciprocating air compressor installed in a fertilizer factory takes in air at 1 bar and 20oC and delivers at 6 bar.  Calculate the work done, heat transfer and change in internal energy per kg of air compressed if the compression follows: 
(a) isothermal (b) reversible adiabatic (c) polytrophic with index as 1.25.  The changes in potential and kinetic energies may be neglected.

3.a)
 Explain the need for heat engines and refrigerators considering the limitations of the first law of thermodynamics.






b) 
Two kg of air at 500kPa, 80( C expands adiabatically in a closed system until its volume is doubled and its temperature becomes equal to that of the surroundings which is at 100kPa, 5( C. For this process, determine  (i) the maximum work, and (ii) the change in availability.







4.
A constant volume chamber of 0.3 m3 capacity contains 1 kg of ait at 50 C.  Heat is transferred to the air until the temperature is 1000C.  Find the work done, the heat transferred, and the changes in internal energy, enthalpy and entropy.
5.a)
2.5 kg of steam at a pressure of 100 kN/m2 and with a dryness fraction of 0.96 is compressed hyperbolically to a pressure of 8.0 bar.  Determine (i)  the final condition of the steam, and (ii) the heat transferred during the compression.

   b)
A throttling Calorimeter is used to determine the quality of steam, which is at a pressure of 2.2 MN/m2.  Determine (i) the dryness fraction of steam at 2.2 MN.m2. and (ii) the least dryness fraction which can be theoretically determined under the given pressure conditions.  Take the specific  capacity of superheated steam as 2.1 kj/kg K.

6.
Two kg mole of Carbon di oxide at a pressure of 1.8 bar, 80(C is mixed in a thermally insulated vessel with 3 kg-mole of Nitrogen is at equilibrium, Determine the final temperature and pressure and the change in entropy of the mixture.
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7.
An air-water vapour mixture enters an adiabatic saturator at 30(C and leaves at  

20(C, which is the adiabatic saturation temperature. The pressure remains 

constant at 100 KPa. Determine the relative humidity and the humidity ratio of 

the unlet mixture.

8a)
What are different ways to increase the efficiency of a Rankine cycle?


  b)
What are the characteristics of an ideal fluid for the vapour power cycle?
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1.a)
Explain the first law of thermodynamics when it is applied to closed system undergoing change of state.
   b)
A system is composed of 2kg of fluid expands in a friction less piston and cylinder machine from an initial state of one Mpa, 1000C to a final temperature of 300C.  If there is no heat transfer find the net work for the  process.
2.
Steam enters a nozzle at a pressure of 7 bar and 205oC. Initial enthalpy being 2850 kj/kg and leaves at a pressure of 1.5 bar. The initial velocity of steam at the entrance is 40 m/s and the exit velocity from the nozzle is 700 m/s. The mass flow rate through the nozzle is 1400 kg / h. The heat loss from the nozzle is 11705 kj/ h.  Determine the final enthalpy of steam and the nozzle exit area, if the specific volume is 1.24 m3/ kg.

3.a)
 Deduce an expression for the non-flow availability for a system.



b)
 A 2-kg piece of iron is heated from room temperature of 25( C to 400( C by a heat source at 600( C. What is the irreversibility in the process? Assume for iron  Cp = 0.450 kJ/kgK.
4.
A mass of air is initially at 260( C and 7 bar, and occupies 0.028 m3.  The air is expanded at constant pressure to 0.084 m3.  A polytropic process with n=1.5 is then carried out, followed by a constant temperature process which completes a cycle.  All the processes are reversible.  (a) Sketch the cycle in a p-v and T-s planes,  (b) find the heat received and the heat rejected in the cycle, and 

(c) find the efficiency of the cycle.
5.a)
Steam initially dry saturated, expands isentropically from a pressure of 16 bar to 0.16 bar.  Find the index of isentropic expansion.
   b)
One kg of wet steam at 0.8, 0.1 MPa is contained in a cylinder piston assembly.  Energy is added as heat at constant pressure till the temperature israised to 4000C.  Determine final state of steam and the energy transferred using steam table.  Plot the relevant Mollier diagram and obtain the same.

6.
A mixture of 25% Nitrogen and 75% Hydrogen by volume is compressed  isentropically from 300 K and 100 KPa to 500 KPa in the first stage of multistage compressor in a fertilizer plant.  The compression to still higher pressure is acheived in subsequent stages after the gas mixture is passed through the intercooler. Find the temperature of the gas mixture after compression as well as the work required per unit mass of the mixture.  Also evaluate the entropy change for each gas.  Assume that the mixture behaves like an ideal gas.
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7.
An air water vapour mixture has a relative humidity of 60% at 1 atm and 

30(C. Determine per 100 m3 of the mixture  
a)
The mass of water vapour and

b)
The mass of dry air
8.a)
Explain the regeneration of Rankine cycle along with T-s and h-s diagrams?

What are topping and bottomming cycles of a combined cycle? Explain?
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