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B.E.Sixth Semester (Aeronautical Engineering) (C.B.S.) 
Aircraft Design 

 
P. Pages :  2 NKT/KS/17/7431 

Time : Three Hours Max. Marks : 80 

_____________________________________________________________________ 

 Notes : 1. All questions carry marks as indicated. 

 2. Solve Question 1 OR Questions No. 2. 

 3. Solve Question 3 OR Questions No. 4. 

 4. Solve Question 5 OR Questions No. 6. 

 5. Solve Question 7 OR Questions No. 8. 

 6. Solve Question 9 OR Questions No. 10. 

 7. Solve Question 11 OR Questions No. 12. 

 8. Due credit will be given to neatness and adequate dimensions. 

 9. Assume suitable data whenever necessary. 

 10. Diagrams and chemical equations should be given whenever necessary. 

 11. Illustrate your answers whenever necessary with the help of neat sketches. 

 12. Use of non programmable calculator is permitted. 

 13. Take velocity of sound as 994.8 ft/sec. 

 

    

1. a) Explain with neat sketch, the design wheel used in aircraft design process. 

 
6 

 b) Give all the important aspects of conceptual design process with neat block diagram. 
 

OR 
 

7 

2. a) Give the classification of airplanes based on at least two different critarias. 

 
7 

 b) Enlist and explain different factors affecting aircraft configuration. 

 
6 

3. a) Explain the importance of following factors in aircraft design process. 

i) Manufacturability.        ii)    Maintenance.             iii)     Costs. 

 

6 

 b) Explain different types of drags affecting aircraft design process. 
 

OR 
 

7 

4. a) Explain at least three different airfoil families. 

 
6 

 b) What do you mean by stall ? Explain different types of stalls suffered by airfoils. 

 
7 

5.  consider a military cargo aircraft with following specifications. 

i) Crew weight = 500 lb 

ii) Payload weight = 9000 lb 

ii) Cruise Mach No = 0.55 

iv) AR = 6, (L/D)max = 15.5 

v) Cruise SFC = 0.68 ltr/hr 

vi) Loiter SFC = 0.55 ltr/hr 

vii) Constant A = 0.93, C = – 0.07, Kvs = 1  

viii) Weight fraction for warm up & take off = 0.97 

ix) Weight fraction for climb = 0.985 

x) Weight fraction for landing = 0.995 

 

 

14 
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The mission profile of this jet aircraft includes following segments. 

i) Warm up and take-off ii) Climb 

iii) Range of 1000 nm iv) loiter of 2 Hrs duration 

v) Range of 1200 nm vi) loiter of 30 min duration 

vii) Land 

 

Find Fuel weight fraction empty weight fraction and gross weight of the aircraft using at 

least five iteration. 

OR 

 

6. a) Explain the procedure to find fixed engine sizing. 

 
7 

 b) Derive an expression for total gross weight of the aircraft. 

 
7 

7. a) Explain V-n diagram with important features. 

 
7 

 b) Explain the advantages and disadvantages of various wing vertical positions. 

 

OR 

 

6 

8. a) Sketch a typical wing geometry and explain following. 

i) Aspect ratio  ii) Taper ratio 

iii) dihedral iv) sweep 

v) Twist 

 

7 

 b) Why military cargo aircraft are usually fitted with high wings ? 

 
6 

9. a) With the help of neat sketch, explain the determination of wetted area. 

 
7 

 b) Write a short note on conic shape parameter. 

 
3 

 c) Give the functions of various structural members of the fuselage. 

 

OR 

 

4 

10. a) With the help of neat sketch, explain the volume determination of the aircraft. 

 
7 

 b) Explain various aerodynamic and structural requirements of fuselage design. 

 
7 

11.  With neat sketches, explain various types of landing gears. State their advantages and 

disadvantages. 

 

OR 

 

13 

12. a) Write a short note on tyre sizing. 

 
6 

 b) With a neat sketch, explain oleo type of shock absorber. 

 
7 

  *******  
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