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Bernoulli's Principle
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ma = mg + FL +  FD 
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Kutta-Joukowski Lift Theorem
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Force Analysis ma = mg + FL +  FD 

Reynold’s Number Spin Coefficient
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Fitted
from experiments on Earth
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Parameters

g = 9.81

g = 7.81

Fixed Reference Frame
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ISS in free fall

m = 17.4 g

𝑹𝟐 = 8.00 cm

No Significant Changes in Looping Phase 

𝑹𝟏 = 5.01 cm
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Trajectories

Increased transition velocity from 

Cusp to Loop phase at ISS
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Experimental Setting
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Low Earth Orbit

g = 7.81 m/𝐬𝟐

Only qualitative 

discussion possible
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Variations
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DownwardHorizontal
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Too high horizontal speed

=

Wobbly, turbulent 

pathway

=
Strong lift forces

HorizontalResults
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Results Horizontal

Unstable state

Reynold’s Number Spin Coefficient

S =
𝜔𝑅

𝑉Turbulence
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Optimal Downward 

movement

Initial Looping seen

Numerical prediction looping time: 3.50s 

Actual looping time: 3.12 s

DownwardResults
Stops Here
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Results

Arbitrary floating motion ?

Moving Reference 

Frame

Free fall of 

ISS

Downward
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Conclusion

1 2 3
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Thank You !
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