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1.
Derive the thrust equation for an installed engine.  What are the various factors affecting the thrust?  Explain.
2.a)
Distinguish between over expanded and under expanded nozzles.

   b)
What do you understand by choked and unchoked nozzle?  Explain the nozzle losses for both the cases for a convergent nozzle.

3.a)
What do you understand by subsonic inlets of a jet engine?  What are the factors affecting the design of a sub-sonic inlet?
   b)
Explain the phenomenon of internal flow and stall in sub-sonic inlets.

4.
Explain the operating principles of a Ramjet Engine.  Explain working and various components of a Ramjet engine with the help of a sketch.
5.a)
Define the following terms :


(i)    Overall efficiency
  (ii) Specific thrust  (iii) Isentropic efficiency  

(iv)  Specific fuel consumption.

b) Describe briefly the functioning of a  Turbo-fan engine with the help of a neat sketch.

6.a)
Differentiate between liquid and solid propellant rocket engines.

b)
Explain the performance characteristics of a centrifugal compressor with the help of a sketch.

7.a)
Explain the factors affecting the selection of grain and chamber pressure of a solid propellant rocket engine.
   b)
Classify and explain various rocket nozzles.

8.
Write short notes on the following :


(a)  Methods of thrust augmentation


(b)  Reverse nozzle diffuser and its starting problems.
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1.
Explain the working of a gas turbine engine.  What is the importance of various components of a gas turbine engine?
2. Describe theory of flow in isentropic nozzles for convergent and divergent nozzles.
3. For an isentropic flow, derive the following expression.
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Where 
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m

 = Mass flow rate

            To = Stagnation temperature


P = Static pressure


M = Mach number


R = Specific heat ratio


R = Specific gas constant

4.
Explain with the help of sketches, internal compression inlet, external compression inlet and mixed compression inlet.

5.a)
What do you understand by sub-critical, critical and super-critical operations of inlets?  Explain with the help of sketches.

  b)
Write a short note on ‘compressor surge and its prevention’.

6.a)
In rocket propulsion, explain the following:


(i)   Thrust coefficient    (ii)
Characteristic velocity   (iii)
Specific impulse.

   b)
Derive the ‘Generalised Thrust Equation, of a rocket from first principle. Sketch the diagram of rocket and explain how the thrust is produced?  Label all its parts.

7.a)
Describe, with a neat sketch, the constructional details and working of a pulse jet engine.  How this device helps in thrust augmentation?
   b)
Differentiate between turbojet and turboshaft engines.

8.
Write short notes on the following:


(a)  Rocket performance considerations

      (b)  Relative advantages and disadvantages of solid and liquid propellant rocket                   engines.

(c) Internal Ballistics.
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1.
Describe, with neat sketches, the working of the following units

(a) Turboprop
(b) Turbofan
(c) Turbojet.

2.a)
Sketch and explain the performance characteristics of axial flow compressor.

    b)
Explain the following terms briefly :


(i)  Nozzle efficiency
(ii)   Specific fuel consumption   (iii)  Specific thrust.

3.
What do you understand by supersonic inlets of jet engines ?  Classify and explain the various types with the help of sketches.  Discuss the advantages and disadvantages of various supersonic inlets.
4.
Consider a rocket engine burning oxygen and hydrogen.  The combustion chamber pressure and temperature are 25 atm and 3517 K respectively.  The area of the rocket nozzle throat is 0.1 m2.  The area of the exit is designed so that the exit pressure exactly equals ambient pressure at a standard altitude of 30 km.  For the gas mixture assume that ( =1.22 and the molecular weight 
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5.a)
Compare the pulsejet with ramjet engines.

   b)
Explain the constructional details and operating principles of Ramjet.

   c)
Discuss the applications of Ramjet engines.

6.
Differentiate between the following :

(i)  Solid propellants and liquid propellants
 (ii)   Sub-critical and super-critical   

 
operation  (iii)
  Convergent and divergent nozzles
(iv)  Specific impulse and total impulse.

7.
Explain the following with reference to liquid propellant rocked engine:

(i)   Thrust chamber
(ii)    Starting and ignition   (iii)   Combustion process.

8.
Write short notes on any TWO of the following:


(a)  Diffuser performance of jet engines.


(b)  Losses in nozzles.

(c)  Scramjet and supersonic combustion.
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1.
What are the principal parts of a jet  engine ?  Explain the constructional details and 

function of these parts.

2.
Consider a rocket engine where the combustion chamber pressure and temperature are 30 atm and 3756 K respectively.  The are a of the rocket nozzle exit is 15 m2 and is designed so that the exit pressure exactly equals ambient pressure at a standard altitude of 25 km.  For the gas mixture assume ( = 1.18 and the molecular weight is 20.  At a standard altitude of 25 km.  Calculate  (i)  Specific impulse   (ii)   Thrust   

(iii) Exit velocity   (iv)   Mass flow  and   (v)   Throat area.

3.a)
Explain the phenomenon of  nozzle choking.

   b)
Discuss briefly nozzle throat conditions.

   c)
Distinguish between over expanded and under expanded nozzles.

4.a)
Establish the relation between minimum area ratio and external deceleration ratio.

   b)
Distinguish between sub-sonic and super-sonic inlets for jet engines.

   c)
Distinguish between sub-critical and super-critical operations.

5.
Explain the operating principle of a Ramjet Engine.  How the combustion takes place in Ramjet engine.  Illustrate various applications of Ramjet engines.

6.a)
Write a short note on ‘Ideal Rocket Motor’.

   b)
What are the factors affecting the design of nozzle of a rocket engine.  Classify and briefly explain various types of rocket nozzles.

7.
Explain the following with reference to solid propellant rocket engine.


(i)  Grain configuration  (ii)
Burning rate and erosion  (iii)  Thrust control.

8.
Write short notes on any  TWO  of  the following :


(a)  Method of thrust augmentation


(b)  Ramjet performance


(c)  Desirable properties of solid propellant.
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