The wind turbine

‘E} Low-tech Lab
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Difficulté M L.
@ Diffcuite Moven Description

2 7 Creating a wind turbine from printer stepper motors
@ Durée 1jour(s) g p pp

Col(t 10EUR(€)
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Introduction

"In Africa, nearly 600 million rural people have no access to electricity."

CONTEXT:

Access to energy, and especially access to electricity, is a prerequisite for the economic and health development of a country. While global
energy consumption has almost doubled since the 1970s, the share of poor countries has steadily increased. Today, it is estimated that 2
billion people do not have sufficient access to energy to live in acceptable conditions, and 1.6 billion people do not have access to electricity a
all. This has dramatic health and environmental consequences. Renewable energies such as wind could be a solution: A wind turbine converts
the kinetic energy of the wind into electrical energy.
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- An arc welding machine
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In general, the more steps the motor has, the less important the rotating speed at constant voltage. Here are the technical characteristics

that are important in the choice of the motor: - The maximal or nominal output voltage (measured in volts): Vmax - The current per phase

measured in ampers hase h - The number of steps or the step angle (measured in ©

had to chose between two motors with |dent|cal characteristics (Vmax and A/ph), chose the motor with the highest number of steps (in this

example, the one with 1.8° as it has 200 steps). It will require a smaller rotation speed to deliver a proper voltage.

As described in the image, in the case of a 6 wires motor, we won't use the middle point. Actually we will put two coils in series to make only
one and generate a higher voltage.
cawl oolw .lum =il 5l

2A B 0 2B

Two-phase bipolar stepper
motor with four leads.
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Two-phase unipolar
stepper motor with six
leads.
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Diode Bridge [Rectifier]
Pont de diodes

Redresseur de tension

Sens du courantides &lectrons
Les Slectrons vont du - vers e +
Cependant par convention le

courant estorienté du + vers le -

Polarité au bornes du pont de diodes
Au contraire de La LED qui présnie un (-) de

Diode Bridge [Rectiier]
de diodes.

Redresseur de fension

500 cHld plat les Giodes du

présentent un + du méme caté.

En efleL_ eile laissen! passer le courant

lorsquune tension posiive cherche 3

raverser dans le sens de leur fleche. Elles ne

wansforment pas cefte tension en lumiére et
nt de eréer un pble positta leur

sortie

des LED (ou DEL)
(Light-Emiing Diocie)
Glostun composant polarisé, Cest & dire qus lo
Gourant 'y circuls que dans un sens et est blogué
dans Fautn
Le plat e la LED représente Iz péle négat ()

Une LED est faite pour s'allumer correctement 3
une lansion donnée qui 1a caradtérise.

“Tansion rop taible: 3 LED ne Sallume pas ou peu
Tension trop forie: ia LED grile
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05
+
Diode
Polarized component

Schéma de montage type dynamo - Module SV

Résistance

Une Résistance @st souvent associé a la LED
pour la protéger dune suriension

Elle n'est pas polarisée et peut étre posiée avant
ouaprésiaL

On choisitla Résistance en foncion de sa valeur
de résistance en Ohm lisible grace au code
couleur gquelle porte.

On calcule £a valeur avec |a relation U= R x|

U: Tansion (@n Volt)

R Valeur de 1a résistance (en Ohm)

I Courant électrique (en Ampére)

designed on digikey.com with a free profile by Low-tech Lab Marseille (k]
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- In this same board cut a square the size of your engine (here 80x80cm which will be used to accommodate the previously cut blades an

join them together. (d/agram 3 - base of the baldes)
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DC-DC Module De Puissance Convertisseur Boost
1.5V
Composant Tableau | Caractéristigues: 1.Tension dentrée;

0.9-5V; tension de sortie: 5% 2.Courant de sortie 2. Maximum:
480mA 3.To..
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Got two minutes? Whether or not you would like to do this low-tech, your answer to this form would help us improve our tutorials. Thank

you in advance for your help!

As all the work of the Low-tech Lab, this tutorial is participative, do not hesitate to add the modifications which seem important to you, and

to share your achievements in comments.

pd

Etape 15 - Educational content to
download

You can download an educational file created by Low-tech lab in the
"files" tab of the tutorial (tab under the section Tools & Materials)

Notes et références
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Ses pales tourment. !

tol|ENNE DOMESTIQUE

Cette éolienne low-tech trés simple

a fabriquer a partir de matériaux

de récuperation colite moins de 10€.
De plus faible puissance que les
éoliennes industrielles, elle peut étre
utilisée pour des applications locales:
charger un téléphone, actionner

une petite pompe...
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: L2 motsur pas 3 pas produit
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arti fan port USE. LW
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Feel free to comment, share, and enhance the tutorial with information useful for its improvement.
- FIND HERE THE TUTORIAL FROM SKAVENJY (in French). inspired from this model here.
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- Find detailed information regarding do-it-yourself wind turbines on this website: www.kdwindturbines.nl. Numerous reports are available

and this document gives an overview of the recommended reports to study the different technical parts of a wind turbine. For more
information regarding the different protection systems for the motors in case of high winds, you can read the KD 485 public report.
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