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Note: Answer any FIVE full questions, chgosing ONE full question from each module.

M.l
1 a. Show that for a hovering rot ith blades that operate at onstant lift and drag coefficient,
the thrust on the rotor is proportional to the square of the tip speed, and power is
proportional to the cube of the tip speed (05 Marks)

. Define disk loading, power loading and figure of merit: (06 Marks)

c. A tilt rotor aircraft has a gross weight of 20 400kg The rotor diameter is 11.58m. On the
basis of momentum theory, estimate the power required for the aircraft to hover at sea level

on a standard day, where the density of air is 1.225kg/m’. Assume that the figure of merit

50, will be treated as malpractice.
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ﬁg 5 (FM) of the rotor is 0.75 and transmission losses amounts to 5%. (05 Marks)
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g 1;: 2 a. 1) Prove that for increment in thrust coefficient : P,
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;: g i1) Prove that for rotor torque coefficient increment.
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5 § b. Explam w1th neat dlagrams types of rotor (08 Marks)

"g S €. Define tip loss factor ke (02 Marks)
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ER] Module-

g & 3 a. Briefly explam forces acting on helicopter during: forward flight. (08 Marks)

g § b. Explam in detail swash plate and cyclic pltch controlling. (08 Marks)
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s = 4 a Descrlbe in details with neat figure forward flight performance and prove that :

2 W Ve Opp+D Ve =W Ve +D Ve (08 Marks)

25 b. Explain:

£38 i) Effect of gross weight

g g ii) Effect of altitude (Density). (08 Marks)
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P Module-3

2 S a. Explain with neat graph rotor air foil requirement. (08 Marks)

E b. Define critical pressure coefficient and prove that :
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a Cp = -—2‘?7 ((M )2(1——-1—] + -2—-] -1]. (08 Marks)
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OR
Explain in details flow visualization technique.

Discuss about characteristics of rotor wake in hover with neat diagram.

Module-4 ‘
Define static and dynamic stability of hehcopters
Explain :
i) Main rotor control
ii) Tail rotor control.

A" OR

Explain flight test requirements.

Module-S

O,R
Briefly explain : X
Design of main rotor diameter
Design of Tip speed.
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