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

 
P. Pages :  3 NIR/KW/18/3344 

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. Due credit will be given to neatness and adequate dimensions. 

 9. Assume suitable data whenever necessary. 

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

 11. Use of non programmable calculator is permitted. 

 12. Use of steam table is permitted. 

 

    

1. a) Explain the following:- 

i) Thermodynamic system and its type. 

ii) Thermodynamics equilibrium. 

iii) Zeroth law of thermodynamics. 

 

6 

 b) What is meant by thermodynamics work? Also explain various form of work. Derive an 

expression for pdv work for nonflow process. 

 

7 

  OR 

 

 

2. a) Prove that the difference between specific heat at constant pressure and specific heat at 

constant volume is equal to gas constant for ideal gas. 

 

5 

 b) Distinguish between gas and vapour. 

 

3 

 c) What is meant by compressibility? Derive its mathematical equation for isothermal process. 

  

5 

3. a) Explain 1st law of thermodynamics for process and cycle. Also give its mathematical 

form. 

 

4 

 b) A gas undergoes a thermodynamics cycle consisting of the following process:- 

i) Process 1-2; constant pressure P = 1.4 bar, 1V  = 0.028m3, 1 2W − = 10.5 kJ 

ii) Process 2-3: Compression with PV = constant, 3 2U U=  

iii) Process 3-1; constant volume 1 3U U 26.4kJ− = − . There are no significant changes 

 in K. E and P. E. sketch the cycle on P – V diagram and calculate the net work done 

 and show that   

 
cyclecycle

Q W=   

 

 

 

 

9 
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  OR 

 

 

4. a) Apply first law of thermodynamics to the open system and obtain steady flow energy 

equation. 

6 

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

relation between pressure and volume is given by pvn = constant. The initial pressure is 

0.3 MPa, the initial volume is 0.1 m3 and the final value 0.25 m3. Determine work for the 

process in KJ if  

i) n = 1.5 ii) n = 1.0 

 

7 

5. a) State kelvin plank and Clausius statement of 2nd law of thermodynamics. 

  

4 

 b) Two reversible heat engines A and B are arranged in series. A rejecting heat directly to B. 

Engine A receives 200 kJ at a temperature of 421ºC from a hot source while engine B is in 

communication with a cold sink at a temperature of 4.4ºC. If work output of A is twice 

that of B, Find  

i) The intermediate temperature between A and B  

ii) The efficiency of each engine and  

iii) The heat rejected to the cold sink. 

   

10 

  OR 

 

 

6. a) State and prove the Clausius theorem.  

  

5 

 b) Explain principle of increase of entropy. 

 

4 

 c) Two kg of water at 80ºC are mixed adiabatically with 3 kg of water at 30º in a constant 

pressure process of 1 bar. Find the increase in the entropy of the total mass of water due to 

mixing process. Take Cp of water = 4.187 kJ/kgK. 

 

5 

7. a) Define the following terms. 

i) Sensible heat  ii) Latent heat  

iii) Super heat  iv) Wet steam  

v) Dryness fraction  vi) Degree of superheat  

 

6 

 b) 10 kg of water at 45ºC is heated at a constant pressure of 10 bar until it becomes 

superheated vapour at 300ºC. Find the change in volume, enthalpy, internal energy and 

entropy. Take psupC 2.1kJ / kgK= . 

 

7 

  OR 

 

 

8. a) Explain method to measure dryness fraction of very wet steam. 

 

6 

 b) Steam enters a turbine at a pressure of 100 bar and a temperature of 400ºC. At the exit of 

the turbine the pressure is 1 bar and entropy is 0.6 J/kgK greater than that at inlet. The 

process is adiabatic and changes in K. E. and P. E. may be neglected. Find the workdone by 

the steam in kJ/s. What is the mass flow rate of steam required to produce power output of 

1 kW? 

 

7 

9. a) Derive an expression for thermal efficiency of Otto cycle. 

  

 

 

5 
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 b) In an air standard diesel cycle, the compression ratio is 16, and at the beginning of isentropic 

compression, the temperature is 25ºC and pressure is 1 bar. Heat is added until the 

temperature at the end of the constant pressure is 1500ºC. Determine  

i) The cycle efficiency &  ii) The mean effective pressure. 

 

9 

  OR 

 

 

10. a) Explain component of vapour cycle and give reason why carnot cycle is not used in practical 

purpose? 

 

4 

 b) A steam turbine with an isentropic efficiency of 90% receives steam at 70 bar and 450ºC 

and exhaust at 20 kPa. Determine the turbine work, exit quality of steam and rankine 

efficiency. 

 

10 

11. a) Apply the steady flow energy equation to the following components 

i) Nozzle   

ii) Turbine  

iii) Throttling valve  

  

6 

 b) 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 surrounding is 25 kJ/kg. Assume for gas R = 285 J/kgK 

and CP = 1004 J/kgK and the inlet conditions to be 1 bar & 27ºC. Determine the power 

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

 

7 

  OR 

 

 

12. a) Derive the expression for charging of tank using control volume approach. 

 

4 

 b) Air at a temperature of 15ºC passes through a heat exchanger at a velocity of 30 m/s where 

its temperature is raised to 800ºC It then enters a turbine with the same velocity of 30m/s 

and expand until the temperature falls to 650ºC. On leaving the turbine the air is taken at a 

velocity of 60 m/s to a nozzle where it expand until the temperature has fallen to 500ºC. If 

the air flow rate is 2.5 kg/s. Determine  

i) The heat transfer in heat exchanger. 

ii) The power output from the turbine assuming adiabatic condition and  

iii) The velocity at exit of nozzle. Assume h = CPt where CP = 1.005 kJ/kgK & t is temp 

 in ºC.  

 

9 

  ************  
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