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1.
Explain the following terminology peculiar to AERODYNAMICS along with relevant examples:  

a) 
Real fluids and Ideal fluids  


b) 
Compressible flows and Incompressible flows  

c) Reynolds number and Mach Number 

d) Newtonian and Non-Newtonian Fluids

2. a)
Define   Stream function and Potential function for an ideal fluid. Show that the stream function ( satisfies the Laplace’s equation when the flow is irrotational.

    b)
Establish that for a real fluid flow the vorticity vector is twice that of the angular velocity.

3. a)
Define    the terms Streamlines, streak lines and path lines with reference to fluid flows. Under what conditions these three descriptions of fluid motion coincide. Explain with sketches and plots.

    b)
State and obtain Bernoulli’s equation for a real fluid from Euler’s equation of motion for a fluid flow.

4. a)
Explain the principle of Pitot tube. Hence describe the measurement of fluid velocity by this technique.

    b)
Explain the effect of plan form and aspect ratio on the lifting characteristics of a wing with two examples.

5. a)
Write the complete Navier –Stokes equation in vector form and explain each of the components. Hence bring out the equation for viscous incompressible fluid in steady flow.

    b)
What are similarities and differences between a venturi and a low speed open circuit closed jet wind tunnel. Make use of good figures in this case.

6. a)
Show with a suitable example that streamlines and equipotential lines are orthogonal to each other.

    b)
Explain the terms downwash and induced drag as used in finite wing aerodynamics with sketches and plots.

7.
Sketch streamlines due to a stationary cylinder kept in a stream of ideal, incompressible fluid. How can you obtain this flow pattern with aerodynamic considerations? Explain with appropriate formulation and assumptions.

8.
Consider lifting flow over an airfoil and explain the formation of starting vortex. How does the bound vortex enter the scene? Hence state and prove the theorem of constancy of circulation due to Lord Kelvin.
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1. a)
How can you obtain streamlines for flow over an object from the stream function describing such flow? Illustrate with sketches and plots.

    b)
Define the term circulation in fluid flow along a given circuit. How is this related to the vorticity contained in that circuit?

2. a)
Illustrate the terms Newtonian and non-Newtonian fluids with appropriate examples.

    b)
Establish that total pressure in the test section of a low speed open circuit suction type wind tunnel is always atmospheric.

3.
Explain the method of B.M.Jones for estimating drag on a circular cylinder in a fluid flow from momentum deficit. Hence set up an experiment and describe the measurements you would like to make for obtaining the same.

4.
Write down the complete equations of motion of a viscous fluid in vector form and explain all the terms. Establish the equilibrium of momentum. How can you obtain the equation of motion for a steady, viscous and incompressible flow? Hence explain the Euler equation from above.

5. a)
Make use of   combinations of established fundamental flows to obtain stream line patterns over a stationary circular cylinder kept in a uniform steady flow.

    b)
State the Kutta-Joukowaski law for lifting flows. Hence proves the result from fundamental considerations. How does it hold for an arbitrary object?

6.
Consider an arbitrary airfoil and describe its geometrical parameters as understood in aerodynamics. How does the lift force generated over it vary with the angle of attack? Hence define the zero lift line on the airfoil under consideration. Make use of sketches and plots for elaborating your answer.

7.
Consider a line vortex of strength K. Obtain the induced velocity due to this vortex if it is finite in its length and the point lies at half of span in its plane of symmetry. Plot its variation from this point till it lies at twice the span of the line vortex. Elaborate the formula made use of.

8.
Show that a lifting wing with elliptic plan form alone will have elliptic lift distribution over it. What are the consequences of this lift distribution on the downwash and induced drag?
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1. a)
Define the terms Stream lines, Streak lines and Path lines. Illustrate with at least one example each. Can you explain the conditions under which these three would coincide?

    b)
Discuss the study and analysis based upon aerodynamic considerations in the design and performance of airplane and missiles.

 2. a)
Develop the equation of continuity, in vector form and long hand form, from the considerations of conservation of mass in case of a fluid motion.

     b)
Elaborate the importance of Reynolds number and Mach number in aerodynamics of a moving object along with illustrations.

3. a)
Write a note on rarefied gas dynamics.

    b)
Define the non-dimensional parameter known as pressure coefficient and explain its significance. Show a plot describing its importance.

4.
Establish that for a real fluid flow the vorticity vector is twice that of the angular velocity. Hence obtain equations of vortex lines from these considerations.

5. a)
Write the complete Navier –Stokes equation in vector form and explain each of the components. Hence bring out the equation for viscous incompressible fluid in steady flow.

    b)
What are similarities and differences between a venturi and a low speed open circuit closed jet wind tunnel. Make use of good figures in this case.

 6.
Making use of the fundamental flows, develop an expression describing the Rankine Oval.    Hence determine velocity components u and v over the shape thus achieved.

7.
Show that a lifting wing with elliptic plan form alone will have elliptic lift distribution over it.    What are the consequences of this lift distribution on the downwash and induced drag?

8.
Show from Munk’s classical thin airfoil theory that for a thin symmetric airfoil CL = 2(α. State the assumptions involved.
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1.
Explain the following terminology peculiar to AERODYNAMICS along with relevant examples:  

a) 
Real fluids and Ideal fluids  

b) 
Compressible flows and Incompressible flows  

c) Reynolds number and Mach Number 

d) Newtonian and Non-Newtonian Fluids

2. a)
Define the terms Streamlines, streak lines and path lines with reference to fluid flows. Under what conditions these three descriptions of fluid motion coincide. Explain with sketches and plots.

    b)
Establish that for a real fluid flow the vorticity vector is twice that of the angular velocity.

3. a)
Define Stream function and Potential function for an ideal fluid. Hence plot stream lines and equipotential lines over a flat plate kept in a fluid flow flow at zero angle of attack.  What are your comments?

    b)
State and obtain Bernoulli’s equation for a real fluid from Euler’s equation of motion for a fluid flow.

4. a)
Explain the principle of Pitot tube. Hence describe the measurement of fluid velocity by this technique.

    b)
Explain the effect of plan form and aspect ratio on the lifting characteristics of a wing with appropriate examples.

5. a)
Write the complete Navier –Stokes equation in vector form and explain each of the components. Hence bring out the equation for viscous incompressible fluid in steady flow.

    b)
What are similarities and differences between a venturi and a low speed open circuit closed jet wind tunnel. Make use of good figures in this case.

6.
Show from Munk’s classical thin airfoil theory that for a thin symmetric airfoil   CL = 2(α. State the assumptions involved.

7.
Prove that down wash is constant along the span of an elliptic wing is constant and that the lift distribution along the span too is elliptic. Comment on the induced angle of attack along the wingspan.

8.
State theorems of vortex motion. How are these satisfied in the consideration of a lifting wing? Explain with sketches and plots.

###

Set No.              


    1





Set No.              


    2





Set No.              


    3





Set No.              


    4








