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Instructions: 1. Answer any FIVE full questions, choosing one full question from each unit.
2. Missing data, if any, may be suitably assumed.

UNIT - co | PO | Marks

g 1 | a) | What are the different stages in aircraft design? Explain the
'z various studies and calculations carried out and performed in | co1l | PO 10
g each stage. 1.2
£ § b) | The empty mass fraction of an aircraft is 0.52, Fuel mass fraction PO
§ 8 is 0.35 and maximum take-off weight is 80900 kg. calculate the | CO1 | 1.2, 10
é TE' pay load in Kg if the crew mass is 517 Kg. 3
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ci; E 2 | a) | With the help of neat sketch, describe the design wheel in cot | PO 10
S £ conceptualizing and modifying the aircraft design. 1,2
2 @
S = b) | Describe the steps for the aircraft gross weight estimation. co1 | PO 10
S 'S 1,2
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3 g 3 | a) | Explain the impact of airfoil geometry on aircraft performance. co2 i’C2> 7
> o y
%% b) | Describe the NACA 4 and 5 digit numbering system co2 | PO 8
o o 1,2
g § c) | Hlustrate the effect of Reynolds number on airfoil performance. co2 | PO 5
S < 12
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S| 4 | a) | lllustrate conventional tail and T-tail configuration and explain

3 ot : : : co2 | PO | 10
23 the characteristics of each one with merits and demerits. 1.2
é o b) | Compare merits and demerits between high wing and low wing coz | PO 10
IS = configuration. 12
. 2 UNIT -
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Z gl 5 | a) | Define thrust to weight ratio and explain the selection process of
C o . . . .. CO3 PO 15
gg wing loading for a passenger aircraft for every mission segments. 1,2
gl é b) | Describe thrust matching. co3 I‘i’O2 5
) ]
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6 | a) | A propeller aircraft having the following design data
W=50,000 N, V7o=1.2Vstall, Mp = 75%
Power = 2500 BHP/engine,  No. of Engines: 02
CLmax = 2.4 Cco3 PO 10
For 1000 meter takeoff distance, Take off Parameter = 120. 123
Determine the wing loading required for take-off at sea-level in a
standard atmosphere.
b) | (i) Explain the effect of wing loading on take-off performance. 50
(i) Describe the expression of wing loading based on stall | CO3 | 5 10
velocity. ’
UNIT - IV
7 | a) | An unmanned aerial vehicle (UAV) is being designed with the
following specifications:
Payload weight = 15 kg
Maximum take-off weight (MTOW) = 35 kg
Wing area (S) = 12 m? PO
Wing span (b) =8 m co4 | 15 10
Fuselage length =4 m
Tail volume coefficient (V1) = 0.12
Determine the horizontal tail surface area and control surface
area.
b) | Write a short note on conic lofting. Describe conic shape cos | PO 10
parameter. 12
OR
8 | a) | Explain the process of wetted area determination in aircraft
design and the effect of wetted area on aerodynamic drag and | cos | F© 15
overall aircraft performance. 12
b) Explain the importance of control surface sizing in aircraft cosa | PO 5
design. 1,2
UNIT -V
9 | a) | Describe any five propulsion systems which are used in aircraft PO 15
industry. Co4 1 15
b) | Explain the thrust-drag book keeping concept in aircraft cos | PO 5
performance analysis. 12
OR
10 | a) | Explain how maneuver loads, gust loads, and air loads on lifting PO 15
surfaces contribute to structural design considerations. Co4 1 15
b) | Explain the concept of installed thrust methodology. cos | PO 5

1,2
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