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WIND TURBINE DESIGN AND CONSTRUCTION

INTRODUCTION

Wind turbines offer a sustainable solution for generating
electricity, but their environmental impact can be reduced
by using recycled materials. This project explores the
design and construction of wind turbines with recycled
materials, aiming to enhance sustainability and resource
conservation.

The primary objectives of this project are to:

Gain a comprehensive understanding of wind turbine
design principles, focusing on the integration of recycled
materials

|dentify and evaluate potential recycled materials for
various wind turbine compaonents

Design a scalable wind turbine concept that
incorporates recycled materials

Analyze the financial and environmental implications of
using recycled materials in wind turbine construction
Construct a simplified scale model wind turbine utilizing
recycled materials

MATERIALS USED IN CONSTRUCTION

Materials Used in the Construction
Re-UsedRecycled Materials:

s Blades Cut-up sections of recycled plastic pipe
» Hub: Recycled triangular wooden board

= Belt Recyded rubber

Other Materials:

guided by the following principles:

« Resource Consel Minimizing the use of virgin materials to
conserve natural resources and reduce environmental smpact

inability. Choosing materials that are inherently sustainable or can
be easily recycled, contnbubing to & circular econormy.

st-Effectiveness: Considering the economic vi
. & ing the project’s afford

ctural Integrity. Ensurin
meet the structural requirements of the turbine,
ind weight distribution.

Functional Efficiency. Selecting recycled matenal

and perfarmance of the turbi
blades that Pﬂechv!iy capture wand energy and a hub that securely
attaches the blades.
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cy' astic pipe, are attached to the hub using durable so
blade design enabdes the wrbine to capture wind energy effactively,
converting it into rotaticnal motion

Bel Drive and Genarator

E their asrodynamic shaps causes them
o rotate, generating rot: &l energy. This energy is transferred through the
[elt drive to the generator, which © into electricity. The yaw system
ensures that the turbme remains aligned with the wind, madmizing energy
capture and efficiency
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RESULTS ARD DISCUSSION

Parformance Evaliation

The vertical axis wind turbine (VAWT) was tested in v
#5 performance and ol
speads as low as 3mis, indicatng its suitabilzy for operation in locations with modarate
wind resouces.

. The turbine was able to

The maximum power oulput of the furbing was achieved at 2 wind spead of around
T, However, furl timization of the blade design and yaw system could
potentally increass the urbing's power output and efficiency t higher wind speeds.

Material Selection and Resource Conzanation

egration of recy

slunl’ran:l;mdunedme g 1 1
plastic for the blades, wooden scraps for the hub, and repuposed rubber for the belt
drive, we mnimzed the reliance i
conservation.

ind con¥ibuted 1o resource.

The project's um;pmsu on recycled matarials aligns with the principles of sustainable
engneenng cular economy, where matenals are contmuously reused and
recycled to muum waste generation and envinenmerntal degradats

Chalenges and Fulure Drections

Ome of the pre allenges encourterad durmg the profect was the limited
availability of sper ecyclod materia
altemativ e materiale and 3 wilingness to adapt e design 1o ensure the propet's

This required careful consideration of

To further enhance the sustamnabdity of the VAWT , fulure erations could explore the

nrh»r blades and other components.

Additionally, incorporating sdvanced asr ic designs and optimizing the yaw
system could lead to improvad efiici andp' rer output

In addtion 1o these technical impeovemerts, expanding the project scale to consiruct
et

ally generate more electricty and convibute 1o broader
aploring the potential of VAWTS for integration mto
@ growing demand for renewable

The proect su
(VAW T) Ltiizing recytied materials, deman

biades, wooden scraps for the hub, and repurposed rubber for the bet drive
reduced me reliance on virgin materiais, minimzed resource depletion, sna
fl)l‘f".llm A CIFCUlar 2Conamy approd

The project provided vauable hands-an experience in engineering design,
conatruction, and matenial selection, foserng a desper unperstanding of

able enginesring principles. The limited avatability of specific recytled

materials presented a challenge, requiring careful consideration of attemal
materids and design adaptatons. The project renforced the Importance of
cansidenng the emiranmertal mpact of cur designs from the outset, emphasizing
the patential of iMavation in sustanable energy soiubans. The SCAP pragram
[provioed 3 supportve and collaborative emvironment for leaming and

ertation, aligned wih the project's goals and Uhenng our Lndesstansing
Uttim atety, e project was avaluable leaming

at susl:slnane Engineenng panciples

3 it reawoeid
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