Problem:
If a nectangular piece of paper is dropped from |
a height of a couple of meters, it will rotate
around its long axis whilst sliding down at a
certain angle. What parameters does the an-

gle depend on?

- Tlheory

* Autorotation of the paper
X Magnuseffect

X Determination of the angle
- Expertment

- Conalusions



Autorotation of the paper

¢ autorotation depends on the Reynoldsnumber

e direction of rotation depends on start angle



Magnuseffect and buoyancy

¢ Magnuseffect: A rotating wing put in a stream
creates a force on itself perpendicular to the
stream in the direction of the rotation

¢ buovancy can be calculated with Bernoulli equa-
tion:
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Determination of the angle

¢ 3 forces work on paper:
— gravity
— buoyanay

— air resistance




e after certain time paper is flying nearly on one
line with a constant velocity

¢ sum of forces then is O

e solution of that brings:
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o4y — density of the air
W — angular velocity
R — halfl width of the paper
[ — length of the paper
ol —  mass per area
g — gravitational acceleration

e approximate values for measurements:

(R=1cm,l=8.5cm, a = 45° w = 100HZ, m = 19)




Diropped Paper

Buoyancy
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Dropped Paper

Determination Of The Angle
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Dropped Paper

Determination Of The Angle
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