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]
The problem Z

Glue the bottoms of two light cups together to make a
glider. Wind an elastic band around the centre and
hold the free end that remains. While holding the
glider, stretch the free end of the elastic band and then
release the glider. Investigate its motion.




First
observations
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Launcher 5




Flight path of a glider (120 fps)




Parts of the flight path

glidepath




Outline of the report

Air flow around the rotating cylinder
Typical flight paths

Aerodynamic characteristics of the glider

Computer simulation of glider’s motion

Explanation of uniqueness of the loop



Air flow around
a rotating cylinder



Flow type behind the glider
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Flow behind the glider
Is turbulent



Aerodynamic force

Bernoulli's principle: v, >v, — p, <p,



Setup #1: wind tunnel

| Contraction cone | | Drive section

Test chamber




Wind tunnel scheme

I Electric motor I

I Honeycombs I

| Airturbine |~

| Rotating cylinder |

Plume of

smoke I

| High speed camera |

| Laser |

Cylindrical
lens




Cylinder rotates in the test chamber

Electric motor




Flow without rotation (video)




Flow with rotation (video)




Induced tip vortices




Induced tip vortices

Thouault N. et al. (2012) “Numerical analysis of a rotating cylinder with spanwise discs”.



_Typical
flight paths
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Low initial velocity

Hill
shape




Increasing of the initial velocity

Cusp
shape




High initial velocity
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What is “high” and “low” velocity?

mg = pv’S
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v~3m/s



Zero initial velocity




Zero initial velocity (240 fps)




Reverse rotation
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Aerodynamic
characteristics

“Investigate its motion...”




Aerodynamic forces
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Lift force
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Drag force
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Glider angular velocity
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Spinning ratio
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Aerodynamic coefficients

Spinning
Drag Drag ratio
force coefficient

oy,

Cp(a): %psz
Iy = CL(a)'%psz
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Lift Lift Dynamic Cross
force coefficient pressure section
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The main idea

Wind tunnel?

Glidepath!




Constancy of the angular velocity




Balance of forces on a glidepath

F, =mgcos0
F, =mgsin0




Gliders




Vertical deviation angle
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Drag coefficient
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Lift coefficient
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Aerodynamic force




Computer
simulation



Test flight path
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Is it possible
to produce more
than one loop?



Only one loop!
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Summary



Main results

Parts of the flight path
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Thank you for
your attention!



