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(Aeronautical Engineering)

Time: 3 Hours






  Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

---

1.a)
Describe the flow fields and aerodynamics of finite wings?
   b)
Derive the elliptical lift distribution?

2.a)
Define and explain down wash and induced drag?

   b)
State and explain the lifting line theory?

3.a)
Explain the importance of Jones theory?

   b)
Draw the three views of winglet and explain in details?

4.a)
Derive the equation for pressure coefficient for small perturbations?

   b)
Explain the flow characteristics over a wing of an aeroplane?

5.a)
Discuss the importance of Schrenk’s method?

b)
Explain Numerical integration procedures to solve the flow characteristics of conical flows?

6.
Explain Prandtle-Glaurt transformations for the subsonic flow in compressible fluids?

7.a)
What is critical Mach Number?  Explain its importance in the transition zone?

   b)
How the Mach number can be measured experimentally?

8.
Write short notes on


a) Extended lifting theory


b) Wind tunnels


c) Interference effects.
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1.a)
Derive the fundamental equation to calculate the distribution for a finite wing?
   b)
Explain the formation of trailing vertices at wing tips?

2.
The loading over an elliptical wing has been observed as 1000N/m2 when flying at a speed of 240 km/hr at the sealevel. Assume an elliptical lift distribution with an aspect ratio of 6.5 and a span of 12.5m.  Estimate the induced drag?

3.a)
What are the effects of taperness, twisting and sweep back on flow characteristics?

   b)
State and explain Jones theory?

4.a)
Explain briefly about winglets?  Draw the neat sketch?
   b)
Explain the flow characteristics over an aerofoil wing?

5.a)
State and explain Schrenk’s method?

   b)
Explain the importance of shock expansion method?

6.
Explain Prandtle-Glaurt – Goethert transformations for the study of  aerodynamics over wings and bodies of the complete aeroplane.
7.a)
What is shock expansion method?  Explain.

   b)
Draw the neat diagram of Hyperbolic wind tunnels and explain the salient features?

8.a)
Explain the method to measure pressure and velocity  profile over the wings?

   b)
Write short notes on (i) Vortex lattice method  (ii) Free flight testing.
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1.a)
Explain the momentum theory to estimate lift and induced drag of a wing?
   b)
What are different methods to solve the goreing equation formed based on lifting the theory?  Explain based on former series?

2.a)
State and explain Schrenk’s method of estimation of wing characteristics?

   b)
Discuss the importance of induced drag and down wash.
3.a)
How to represent the lifting effect of wing by vortex lines?
   b)
State and explain extended lifting theory?

4.
Explain methodology to estimate lift and drag of complete aeroplane and also the moment characteristics?

5.a)
Explain briefly about winglet by drawing three views?
   b)
Derive the flow equation for small perturbation interms of Mach Number?

6.
Explain Prandtle-Glauart transformations for the subsonic flow of compressible fluids?

7.a)
What is oblique wing?  Explain Jone’s theory?

   b)
What are different types of wind tunnels for testing the flow characteristics?
8.a)
How the Mach number is measured for the air craft wings?

   b) 
Explain Ackert’s supersonic aerofoil theory?
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1.a)
How the flow fields can be characterized over the wings?
   b)
Define and explain the terms (i) induced angle of attack, induced drag and down wash?
2.
A wing with an elliptical platform and an elliptical lift distribution has an aspect ratio of 6 and a span of 12m.  The wing loading is 900 N/m2 when flying at a speed of 150 km/hr at sea level.  Calculate induced drag?
3.a)
What are the effects of three first terms of the fourier series solution of governing differential equation?
   b)
State and explain extended lifting theory?
4.
Explain the methodology to estimate lift, drag and moment characteristics of the complete aeroplane.
5.a)
Explain Ackert’s supersonic aerofoil theory?
   b)
What is Conical flow?  Explain the numerical integration solution?

6.
Explain Prandtle-Glaurt-Goethert transformations for the study of aerodynamic over wings and bodies of the aeroplane.

7.a)
Explain the characteristic features of supersonic flow wind tunnel?

b)
How to measure the velocity profile and Mach number over the wing experimentally?

8.
Write short notes on:


a) Low aspect ratio wings


b) Vortex lattice method


c) Interface effects.
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