Code No: RR-212102
II B.Tech I-Semester Regular Examinations, November 2004

FUNDAMENTALS OF AERONAUTICAL ENGINEERING

 (Aeronautical Engineering)
Time: 3 hours





Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

---
1. a)
Why monoplanes are considered better than biplanes in the present scenario ?

b)
Distinguish between the performance characteristics of Piston Engine and Turbine Engine.
2. 
Sketch the three views of a Delta wing a/c. Label various components. Differentiate between a Delta fighter and a conventional fighter a/c.

3.
It is well known that roll and yaw maneuvers are often employed together. Explain the mechanism for providing roll and yaw maneuvers with sketches?

4.
Flight-testing is normally carried out in early hours of the day. What are the reasons for the same? Why it should not be carried out during the noon period of the day? Explain how one can make a preliminary guess of the stability of atmosphere?

5.
What is Mach number, what is the effect of Mach number on the compressibility of the air? Why Mach number is so important?

6.
How the loads are transferred in a geodesic construction, explain the characteristics of the components used in the construction. 

7. a)
Explain the principle, construction and working of  turbo jet engine. 

    b)
Give the altitude and speed limitations for turbojet engine and discuss their effect on the engine.

8. 
Elaborate the principle and working of a jet engine and rocket engine. Enumerate the differences between jet engine and rocket engine. 

###
Code No: RR-212102

II B.Tech I-Semester Regular Examinations, November 2004

FUNDAMENTALS OF AERONAUTICAL ENGINEERING

 (Aeronautical Engineering)
Time: 3 hours





Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

---
1. a)
Write a note on Truss Structures.

    b)
Define Aspect Ratio. How it affects the aerodynamic performance of an aircraft?
2. 
Sketch the three views of a Canard wing a/c. Label various components. How canard wing a/c is different from conventional a/c? 

3.
Sketch a simple pitch control mechanism for a light airplane. How can you convert it to be used for a heavy transport airplane? Show the modification through sketches.

4.
Explain the usefulness of atmosphere in generating lift drag and moments on a lifting body with sketches and principles of physics. What if atmosphere were not around?

5.
Define Mach number, what is a critical Mach number for an airplane moving at subsonic speed. What is sonic barrier?

6.
Draw a neat sketch of a semi-monocoque fuselage construction and describe each component of it.

7. a)
Explain the principle, construction and working of piston engine. 

    b)
Give the altitude and speed limitations for piston engine and discuss their effect on the engine.

8. 
Explain the principle and working of rocket. Describe the different components of a rocket. 
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1. a)
Explain the following terms and their function

(i) Bulkheads (ii) Spars (iii) Ribs and (iv) Stringers

    b)
Distinguish between Turboprop, Turbojet and Turbofan Engines.
2. 
Sketch the three views of a half rectangular and half tapered wing low speed aircraft. Label various components. Illustrate major differences between rectangular and tapered wings.
3.
Explain a typical power assisted longitudinal control for a civil airliner. How does it differ from a conventional pitch control mechanism for a light airplane? Explain with sketches.

4.
Plot C1 -( and Cd - ( curves for a symmetrical airfoil on the same plot. Hence explain the variation in terms of increasing angle of attack. Hence define stalling of the airfoil. What happens to lift and drag coefficients at stall? If a trailing edge flap is deployed on the airfoil, what changes are possible? Show with a plot.

5.
What are the factors affecting the Mach number? Show the variation of Mach number with altitude.

6.
What is pure monocoque structural construction, what are the materials used in the monocoque construction and discuss the field of its applications?
7. a)
Explain the various elements of the propeller unit. 

    b)
With the help of neat sketch explain the use of propeller unit for production of thrust in airplanes. 

8.
Explain the principle of jet thrust and propeller thrust. Enumerate the differences between propeller thrust and jet thrust in airplanes. 
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1. a)
What are the merits and demerits of low aspect ratio and high aspect ratio wings.

    b)
Define the following terms:

(i) Stagger and Decalage

(ii) Washin and Washout 

(iii)
Gap/Chord ratio and Gap/Span ratio

2.
Sketch the front and side views of a Helicopter. Label the various components neatly. Explain the importance of main rotor of helicopter.
3.
Describe a Power operated longitudinal control for a civil airliner. How does it differ from a conventional pitch control mechanism for a light airplane? Explain with sketches.

4.
Plot C1 - ( and Cd - ( curves for a cambered airfoil on the same plot. Explain the variation in terms of increasing angle of attack. Hence define stalling of the airfoil. What happens to lift and drag coefficients at stall? If a trailing edge flap is deployed on the airfoil, what changes are possible? Show with a plot.
5.
Define Mach number and discuss its significance with respect to the wind tunnel testing. Discuss the dimensions of Mach number.

6.
Compare the pure monocoque and semi-monocoque wing construction with their field of applications.

7. a)
Explain the various elements of the jet unit used in airplanes. . 

    b)
With the help of neat sketch explain the use of jet unit for production of thrust in airplanes. 

8.
What are the different types of rockets? Discuss their relative merits and applications. 
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