Code No: NR-312103

III B.Tech. I-Semester Supplementary Examinations, November-2004

AERODYNAMICS-I

(Aeronautical  Engineering)

Time: 3 hours






    Max Marks: 80

Answer any FIVE Questions

All Questions carry equal marks

- - -

1.a)
State and derive the equation of continuity in Cartesian coordination for a two dimensional flow.

   b)
Define path line, stream line, streak line and control volume.

2.a)
Explain the stream function and velocity potential along with the sign convention followed.

  b)
Explain and derive Kutta-Joukowski theorem.

3.a)
Define source and doublet flow.

   b)
Using principle of superimposition for elementary flow, describe non-lifting flow around a circular cylinder.

4.
Transform a circle into a cambered aerofoil profile using Zhukonsky transformations.

5.a)
What is the significance of velocity and pressure distribution over on aerofoil section.

   b)
State and explain Blasiu’s Theorem.

6.
Explain Prandtl’s Lifting line theory and its limitations.

7.
Write short notes on the following:


i)
Kutta Condition


ii)
Carafoli profiles

iii) Karman aerofoils

iv) Horse shoe vertex

8.
State Biot-Savart’s law and derive expression for it.  Also discuss the special case of Biot-Savart law.

@^@^@

Code No: NR-312103

III B.Tech. I-Semester Supplementary Examinations, November-2004

AERODYNAMICS-I

(Aeronautical  Engineering)

Time: 3 hours






    Max Marks: 80

Answer any FIVE Questions

All Questions carry equal marks

- - -

1.a)
Write a note on Pitot-static tube.

   b)
Derive the Euler’s Equation?

2.a)
Define stream function.  What is the relationship between stream function and velocity potential.

  b)
Write a short note on Equipotential.

3.a)
What is pressure coefficient and how it can be expressed in terms of velocity of fluid?

  b)
How Reynold’s number affect the flow over a circular cylinder.

4.
Show that a faired entry to a long parallel sided channel can be derived from the complex potential function Z = w + ew.

5.
Define conformal transformation.  Explain the basic principles.

6.
Write short notes on the following:

a) Starting Vortex

b) Joukowrki aerofoil

c) Circulation

d) Van Mices airfoil

7.a)
Transform a circle to an ellipse using Kutta-Joukowski transformations.

   b)
Very briefly explain the laws of Vortex motion.

8.
Explain Thin Aerofoil Theory.  How it can be applied to thin symmetrical flat plate airfoil.
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1.a)
Derive Bernaulli’s Equation for a two dimensional inviscide and incompressible flow.

   b)
How ideal and real fluid flows affect the pressure distribution over an airfoil section.

2.
The velocity components of a two-dimensional inviscid and incompressible flow are given by 
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Find the stream function and vorticity and sketch the stream lines.

3.a)
How lift can be generated in a circular cylinder placed inside a running wind tunnel.  Describe.

   b)
How lift is generated according to Kutta-Joukowski theorem.

4.
Calculate the theoretical lift coefficient of a Joukowski aerofoil having thickness ratio 0.2 and 2% camber, set at 40 incidence in a two dimensional irrotational flow.  Derive your formula for the lift coefficient.

5.
Apply the conformal transformation formula G = Z2 to the uniform flow parallel to Ox axis and Oy axis.  How the streamlines in G plane are affected if the flow is considered in between Ox and Oy axis?

6.a)
Transform a circle to a straight line using Jouhowski transformation.

   b)
Explain the limitation of thin aerofoil theory.

   c)
Explain Horse shoe vortex

7.
How thin aerofoil theory can be applied to the circular arc aerofoil.

8.
What is subsonic Wing theory?  Explain any of its applications.
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1.a)
Derive the energy equations for inviscid, incompressible two dimensional flow.

   b)
Define source and sink flows.

2.
Sketch the streamline pattern of the flow given by the complex potential function w = A z2 , where A is a constant and the other symbols have their usual meanings.  Find the magnitude and direction of the velocity of the stream at the point 

x = 1, y = 2 and A = 10.

3.
A sink of strength 20 m2s-1 is situated 3m upstream of a source of 40 m2s-1, in a uniform irrotational stream.  It is found that at the point 2.5 m equidistant from both source and sink, the local velocity is normal to the line joining the source and sink.  Find the velocity at this point and the velocity of the undisturbed stream.

4.
Apply Kutta-Joukowsky transformation to transform a circle into a symmetrical aerofoil profile.

5.
Write short notes on the following:

a) Ideal and Real fluids.

b) Karman and Carafoli profiles.

c) Starting and trailing vortex.

d) Aerodynamic centre and center of pressure.

6.
Show how the moment coefficient of a thin aerofoil can be estimated from the shape of its camber line.  Derive expressions giving the moment coefficients in terms of a Fourier series defining the slope of the camber line.

7.a)
Explain the term downwash.  Show that the downwash is constant along the span of an elliptic wing.

   b)
Derive expression for lift and downwash for a symmetrical general loading case.

8.
Write note on any two of the following:

a) Lifting line theory

b) Subsonic wing theory

c) Thin aerofoil theory
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