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DEPARTMENT OF MECHANICAL & MANUFACTURING ENGINEERING

MODULAR HONOURS DEGREE COURSE

LEVEL 3

SEMESTER 2

1997/98

AIRCRAFT PERFORMANCE AND CONTROL

Examiners:
Dr J Kearsey/Dr C Hogg

Attempt FOUR questions only




Time allowed: 3 hours

All questions carry equal marks.

           Total number of questions = 6

The figures in brackets indicate the relative weightings of parts of a question.
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1.
In the conceptual stage of aircraft design, the engineer has to make decisions on the following aspects:


(a)
Planform and section of the wings.






(5)


(b)
Positioning of the wings.







(5)


(c)
Positioning of the engine/s and propeller/s.





(5)


(d)
Position and size of the vertical tail surfaces.





(5)


(e)
Position and size of the horizontal tail surfaces.





(5)


Discuss the factors involved in each of these aspects, illustrating your answer with clear labelled diagrams.


2.
Explain how range and endurance estimates can be made on a piston


engined aircraft and describe how these may be optimised.




(25)

3.
(a)
Discuss how the longitudinal stability of an aircraft is related to the
 
centre of gravity position and in your answer include the


 
significance of the terms:



(i)
Neutral point



(ii)
Centre of pressure







(15)


(b)
Describe how wind tunnel tests can be used to determine the 




longitudinal static stability of a scale model aircraft.




(10)
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4.
(a)
Define and distinguish between static and dynamic stability.



(5)


(b)
Show with a sketch the system of axes used in deriving the 




equations of motion of a symmetric aircraft, indicating all the 




velocity components.








(5)


(c)
Determine the equations of motion for small disturbances of an 
aircraft in steady
 forward flight given:



(i)
the principal axes of inertia are the same as the body axes.



(ii)
the body axes pass thorough the centre of gravity.



(iii)
the only forces and moments acting on the aircraft are gravity 





 and aerodynamic 

.



Your answer should clearly state any simplifying assumptions you 




have made.









(15)

5.
(a)
With the aid of sketches describe the difference between the angle of 




yaw and the angle of side slip of an aircraft.





(10)


(b)
You are required to produce a simulation of a basic aerodynamic 



model with six degrees of freedom.  Assuming the model is for small


disturbances only and the derivatives are not Non-dimensional, 



what are the equations you would use?  State the purpose of each of the

 
elements used in your equations.
 










          







 (15)                        
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6.
(a)
Describe with the aid of sketches the asymmetrical motions that an 



aircraft can experience.








(20)


(b)
From a design point of view how would you minimise these effects?


(5)
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