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Navigating in Space

Weights 3kg

Inspired by IKAROS (JAXA), Payankeu must overcome many challenges:

Has no power source
 other than the Sun

Introduction1.
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Simple representation of the sail opening

Payankeu uses only centrifugal force to deploy its sails

As nothing holds the sails deployed, the system becomes
complex and delicate

 the movement corresponding to the
schematic system

it satisfies a nonlinear differential equation

Introduction1.
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Introduction1.

However, an analogy can be made with a system that can be modeled more efficiently :

The implementation of this system for conducting tests is all the simpler
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2. Study Procedure

initial pressure

height of the gaz tankh

A surface of the piston
M mass of the piston

Patm atmospheric pressure

b drag coefficient

isothermal gas transformation, ideal gas
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2. Study Procedure

Illustration of possible response types for the equation
according to the value of the damping ratio 

Transfer function in the Laplace domain: 

a<1

a=1
a>1

the damping ratio :
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2. Study Procedure

the function converges
to the coefficient: 

the piston stroke can therefore be
adjusted
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2. Study Procedure

Now the overshoot needs to be reduced using the damping coefficient : 

The coefficient of friction needs to be determined, and it must be verified if this
modeling accurately corresponds to a real situation
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2. Study Procedure

Creating a model for conducting tests

Piston

Gaz tank + Electronic Board 
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Quarter of the model
2. Study Procedure
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pressurized tank

valve

pump

2. Study Procedure
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Position of the piston as a function of time

2. Study Procedure
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2. Study Procedure

theoretical movement experimental movement
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3. Summary

The deployment mode of the sail is complex; 

        the study is limited to an empirical study and
requires a test in low Earth orbit

The analogy with the piston allows for adjusting the
essential parameters necessary for proper deployment

Concessions need to be made regarding the mass of the device to
implement a solution capable of ensuring successful deployment
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