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Any Similarities??77




WHY AEROMODELLING???

Answer Is in the previous slide.

Aeromodelling is the art of fabricating flight models
of relatively smaller size than the actual flight
vehicle.

A Simple Rule 60 Any fl i ght model f a
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WHAT KIND OF AEROMODELS DO WE
MAKE?7??

AGliders
/\Boomerangs
/A\Water Rockets
/A\Remote Controlled Airplanes
AR.C. Kite

/AR.C Hovercrafts

And many mor e é




FIRST STEP INTOAEROMODELLING :

GLIDERS
History of Aviation
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PRESENT DAY GLIDER




WHAT IS A GLIDER?

Unpowered aircraft designed to glide through air
after being launched at some height, with some
Initial velocity.

Can be catapult launched or driven from some
other mechanism, then left to glide.

Usually installed with basic control surfaces used for
flight maneuverabillity.



TODAYOS LECTURE

Topics to be covered in the following sequence:
Terminologies
Aerodynamic Forces
Aircraft Controls
Significance of tail in an airplane
Wing Design and Lift Generation
Airfoil Theory
How to make your gliders
Few other designing tips
Our team
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OVERVIEW OF CONTROL SURFACES
WITH THEIR AXIS

Adleron
| : ff
Rudder
N E'\, ~
— )
"':--.. H_._.\..- " F.Eap;;-_.
Elevators === -
B

Adlaron - S :
Longitudinal axis

-~ Vertical axis

Lateral axis



AERODYNAMIC FORCES

THRUST




Aircraft Rotations
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Elevators: Pitching Motion



ROLL MOTION




s: Roll Motion




YAW MOTION

Yaw D

Yaw Motion

Center of
Gravity







WHY THE TAIL???

A flight model with just a lifting wing and fuselage is
not stable.

Tall shifts the Centre of Pressure behind the Centre
of Gravity to prevent undesirable nose up motion.

Nose moving up might stall the wing.

Tall provides with control surfaces for
maneuverability.



Must be Trimmed or “Balanced’

W = Wing Lift 4 T= Tail Lift
d_= distance H_“.., d, = distance

Center of Gravity (cq) |

For trimmed ﬂlgH nu rotation about cg.

Equation: ('l.l'w'xd ) * (T xd ) =0
(Lift of Wing x distance from cg) + (Lift nfTaII ¥ distance from cg) =0



WING PLANFORM SPECIFICATIONS
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Planform: Vertical projection of wing area

Elliptical planform: good for high speed

BTN

Straight planform: root stalls, but cheap to make, = i?'
Tapered planform: good stall characteristics
Delta planform: used for supersonic flight

Sweep : Angle between the lateral axis and the wing
(high speed aircraft)



ASPECT RATIO OF A WING

The slenderness of a wing is expressed as the aspect
ratio, which is calculated by dividing the square of
the span of the wing by the area of the wing.

Top View  Wing Planfom  Trailing Edge

Aspect Ratio= AR
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WING DESIGNING

Lift force acts at nearly ¥4 from the leading edge of
the wing. Hence , we try to position centre of mass

of glider at this point .
Some weight, ballast , is usually added at the nose
to bring Cg to c/4, thereby increasing speed.






Form Drag

FLAT FLATE
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Form drag may be reduced
by proper design, and
streamlining the shape.

Drag, not lift, 1s the major
reason that airfoils have
such a slender shape

This is where the concept
of airfoils came from!!!






FROM FLAT PLATE TO AIRFOIL

C, for flat plate higher at
higher angle of attacks

Not the case for airfolils.

L/D for flat plate increases at
a slower rate (virtually
stagnates), than that of an
airfoil.

Therefore, airfolls better than
flat plate for lift generation.



