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B.E. Third Semester (Aeronautical Engineering) (C.B.S.) 
Aero Thermodynamics 

 

P. Pages : 3 NKT/KS/17/7259 

Time : Three Hours Max. Marks : 80 

_____________________________________________________________________ 

 Notes : 1. All questions carry marks as indicated. 

 2. Solve Question 1 OR Questions No. 2. 

 3. Solve Question 3 OR Questions No. 4. 

 4. Solve Question 5 OR Questions No. 6. 

 5. Solve Question 7 OR Questions No. 8. 

 6. Solve Question 9 OR Questions No. 10. 

 7. Solve Question 11 OR Questions No. 12. 

 8. Assume suitable data whenever necessary. 

 9. Illustrate your answers whenever necessary with the help of neat sketches. 

 10. Use of non programmable calculator is permitted. 

 11. Use of steam table and Molliers chart is permitted. 

 

 

    

1. a) Differentiate between 
 

i) Flow process and non-flow process 
 

ii) Closed systems and open system. 

 

5 

 b) Explain Zeroth law of thermodynamics with suitable examples. 

 
4 

 c) State Boyle's Law and Charles law and prove that the characteristics gas equation is  

PV = mRT. 
 

OR 
 

4 

2. a) A certain gas occupies a space of 3m3.0 at a pressure of 2 bar and a temp. of 77ºC. It is 

heated at a constant volume, until the pressure is 7 bar  

Determine : 

i) Temperature at the end of process. 

ii) Mass of the gas. 

iii) Change in Internal energy. 

Take : Cp = 1.005 KJ/kgK,  Cv = 0.712 KJ/kgK 

  

6 

 b) A gas in a piston cylinder assembly undergoes an expansion process for which the 

relationship between pressure and volume is given by CPvn  . The initial pressure is 0.3 

MPa, the initial volume is 3m1.0 and the final volume is 3m2.0 . Determine the work 

done for the process in KJ if  (i) n = 0,  (ii) n = 1 and (iii) n = 1.5. 

 

7 

3. a) A system contains 3m15.0 of air at 4 bar and 423 K. A reversible adiabatic expansion takes 

place till the pressure falls to 1 bar. Then air is heated at constant pressure till enthalpy 

increases by 67 KJ. Determine the total work done. If these processes are replaced by a 

single polytropic process giving the same work between the same initial and final states. 

Determine the index of expansion. 

Take Cp = 1.009 KJ/kgK. 

 

8 

*0298* 



NKT/KS/17/7259 2 

 

 b) Show that energy is a property of a system. 

 

OR 

 

5 

4. a) Starting from the basic of first law of thermodynamics derive steady flow energy equation 

and apply it to a nozzle. 

 

5 

 b) A gas having initial pressure, volume and temperature as 32 m09.0,m/KN275 and 185ºC 

respectively is compressed at constant pressure until the temperature is 15ºC. Calculate 

the amount of heat transferred and work done during the process. 

Take :  R = 290 J/kgK 

  Cp = 1.005 KJ/kgK 

 

8 

5. a) Distinguish between heat engine, heat pump and refrigerator. 

 
4 

 b) State and prove Clausius theorem. 

 
4 

 c) A reversible heat engine operates between two reservoirs at a temp. of 600ºC and 40ºC. The 

engine drives a reversible refrigerator which operates between reservoirs at temperatures of 

40ºC and -20ºC. The heat transfer to the engine is 2 MJ and the network output of the 

combined engine and refrigerator plant is 360 kJ. Find the heat transfer to the refrigerant 

and the net heat transfer to the reservoir at 40ºC. 

 

OR 

 

6 

6. a) Explain Carnot cycle and show that Carnot efficiency is independent of working substance. 

 
5 

 b) Explain clearly what is meant by 'Entropy' of a gas. 

 
3 

 c) Calculate the entropy change of the universe as a result of the following processes. 

i) A copper blocks of 600 gm mass and with Cp of 150 J/K at 100ºC is placed in a lake 

 at 8ºC. 

ii) Two such blocks at 100ºC and 0ºC are joined together. 

 

6 

7. a) Explain the following terms with respect to steam formation. 
 

i) Degree of superheat 
 

ii) Dryness fraction 
 

iii) Dry saturated steam 

  

6 

 b) A pressure cooker contains 2 kg of steam at 5 bar and 0.9 dry. Calculate the quantity of heat 

which must be rejected so as the quality of steam becomes 0.5 dry. 

 

OR 

 

7 

8. a) Explain with a neat sketch combined separating and throttling calorimeter. Explain how 

dryness fraction is obtained. 

 

7 

 b) Steam at a pressure of 4 bar and dryness 0.7 is allowed to expand at a constant volume until 

the pressure rises to 5.5 bar. Find the condition of steam and the heat absorbed by 1 kg of 

steam. 

 

6 
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9. a) Draw the Rankine cycle on T - S diagram using dry saturated steam and obtain an expression 

for the Rankine cycle efficiency. 

 

6 

 b) In an air standard otto cycle the compression ratio is 7 and the compression begins at 1 bar 

and 313 K. The heat added is equal to 2510 KJ/kg. Find  

i) Maximum temperature and maximum pressure of the cycle. 

ii) Work done per kg of air. 

iii) Efficiency of the cycle 

iv) Mean effective pressure. 

 

OR 

 

8 

10. a) Derive an expression for air standard efficiency of diesel cycle. 

 
6 

 b) In an air standard Diesel cycle, the compression ratio is 16, and at the beginning of 

isentropic compression, the temperature is 15ºC and a pressure is 0.1 MPa. Heat is added 

until the temperature at the end of the constant pressure process is 1480ºC.  

Determine : 

i) Cut - off Ratio 

ii) The heat supplied per kg of air. 

iii) Cycle efficiency. 

iv) Mean effective pressure. 

  

8 

11. a) Write application of steady flow devices for compressors, turbines and diffusers. 

 
6 

 b) Air at 100 KPa and 280 K is compressed steadily to 600 KPa and 400K. The mass flow rate 

of air is 0.02 kg/s and heat loss of 16 kJ/kg occurs during the process. Assuming changes in 

KE and PE negligible. Determine necessary power to the compressor. 

 

7 

12. a) In a gas turbine the gas enters at the rate of 5 kg/s with a velocity of 50 m/s and enthalpy of 

900 kJ/kg and leaves the turbine with a velocity of 150 m/s and enthalpy of 400 kJ/kg. The 

loss of heat from the gases to the surroundings is 25 kJ/kg. Assume for gas R = 0.285 kJ/kgK 

and Cp = 1.004 kJ/kgK and the inlet conditions to be at 100 KPa and 27ºC. Determine the 

power output of the turbine and the diameter of the inlet pipe. 

 

8 

 b) Using general steady flow energy equation show that enthalpy of fluid before throttling is 

equal to enthalpy after throttling. 

 

********** 

5 
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