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Abstract of project presented to the Senate of Management & Science University in
partial fulfillment of the requirements for the degree of Bachelor of Science in
Mechanical Engineering (Hons.).

ABSTRACT

DEVELOPMENT OF AN AUTOMATIC.SOLAR PANEL WATERGATE
TRASH WASTER

By
DAFFA ADILA BARLIANTO
May 2023

Faculty: Information Sciences and Engineering

The littering problem in waterways Is very common, especially for people who
live near waterways such as rivers, beaches, lakes; and others. As a result of throwing
garbage in waterways can cause drains to.clog, and flooding.occurs,in addition to that
life will be threatened life underwater such as fish, crabs, plants, and others so it can
damage the ecosystem. Watergates are very often.clogged with garbage so the water
flow is clogged which causes flooding and damages the ecosystem, therefore the water
gate trash waster functions to deal with this problem. The objective of the project Is to
design a water gate trash waster-application using Autodesk Inventor software 2021
version, to analyze the microcontroller system by using Arduino IDE software, to
analyze the solar panel effectiveness for.electric.energy; to-analyze the level sensor to
detect trash level, to evaluate the effectiveness of the watergate trash waster in terms of
its function, cleanliness, and coverage area. A three-dimensional trash waster watergate
is designed using software namely Autodesk Inventor Version 2021 and analyzed by
using Arduino IDE software in order to investigate the effectiveness of the watergate

trash waster in terms of function, cleanliness, and coverage area. Watergate trash waster
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is expected to make it easier for the government or anyone to clean up the trash that is
stuck at the watergate so it doesn't create a flood and damage the water ecosystem. The

conclusion is this Watergate trash waster is hoped that it can help reduce damage to the

-
m
=
a]
S
&

water ecosystem that has already occurred by cleaning up trash from watergate easily

and quickly.

Keywords: Trash waster,
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ABSTRAK

DEVELOPMENT OF AN AUTOMATIC SOLAR PANEL WATERGATE
TRASHWASTER

By
DAFFA ADILA BARLIANTO
May 2023

Fakulti: Sains Maklumat dan Kejuruteraan

Masalah pembuangan sampah di saluran air adalah sangat biasa, terutama bagi
penduduk yang tinggal berhampiran laluan air seperti sungai, pantai, tasik, dan lain-
lain. Akibat membuang sampah di saluran air.boleh menyebabkan longkang tersumbat,
dan banjir berlaku, di samping itu kehidupan akan terancam kehidupan di bawah air
seperti Ikan, ketam, tumbuhan, dan lain-lain sehingga boleh merosakkan ekosistem.
Watergate sangat kerap tersumbat dengan sampah sehingga aliran air tersumbat yang
menyebabkan banjir dan merosakkan ekosistem, justeru pembazir sampah pintu air
berfungsi untuk menangani masalah 'ini. Objekitif projek adalah untuk mereka bentuk
aplikasi pembuang sampah pintu air menggunakan perisian Autodesk Inventor versi
2021, untuk menganalisis sistem mikropengawal dengan menggunakan  perisian
Arduino IDE, untuk menganalisis-keberkesanan panel.solar-untuk tenaga elektrik,
untuk menganalisis sensor tahap untuk mengesan sampah. tahap, untuk menilai
keberkesanan pembazir sampah watergate dari segi fungsi, kebersihan, dan kawasan
liputannya. Pintu air pembazir sampah tiga dimensi direka menggunakan perisian iaitu
Autodesk Inventor Versi 2021 dan dianalisis menggunakan perisian Arduino IDE untuk

menyiasat keberkesanan pembazir sampah watergate dari segi fungsi, kebersihan dan

vii



kawasan liputan. Pembazir sampah Watergate diharap dapat memudahkan pihak

kerajaan atau sesiapa sahaja untuk membersihkan sampah yang tersekat di pintu air

supaya tidak menimbulkan banjir dan merosakkan ekosistem air. Kesimpulannya

5
m
=
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S
&

adalah pembazir sampah Watergate ini diharap dapat membantu mengurangkan
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CHAPTER |

INTRODUCTION

The littering problem in waterways.is'very.common, especially for people who
live near waterways such as rivers,eaches, lakes, and others.*As a result of throwing
garbage in waterways.can cause drains to clog, and flooding occurs, in addition to that
life will be threatened life underwater such as fish, erabs, plants, and others se. it can

damage the ecosystem [1].

Watergate trash-waster functions to_lift and-dispese of garbage that clogs the
water gate automatically until the trash reaches the infrared sensor, after that the water

gate trash waster will lift the trash and throw away the trash to the space provided.

1.1. PROJECT BACKGROUND

The problem in the waterways where there is a lot of garbage will become a big
problem when the garbage piles up and-is not cleaned up: The problem will get bigger.
when the rainy season comes, increasing the water discharge in the waterways. A lot of
garbage in the watergate will “cause flooding, odors, disease, and damage to the
ecosystem under the sea, especially when the rainy season comes which causes even

worse problems and canbe:detrimental to many parties [2].

Flooding is a major problem for the community because if the watergate is
blocked, it will definitely cause flooding and can be detrimental to the community.
Floods can damage public facilities such as flooded roads that cannot be passed by
vehicles, flooded residents' homes, and flooded businesses such as restaurants, mini-

markets, and others [3].



The watergate trash waster is one of the solutions to prevent flooding from occurring
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because of trash, this device can clean up trash easily and affordably.

1.2. PROBLEM STATEMENT
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Water gates are very often clogged with garbage so the water flow is clogged
which causes flooding and damages-the ecosystem. Therefore, the watergate trash
waster functions to deal with this problem. Figure 1.1 shows data which river and

waterways are among the most common places for littering. Total of 784 villages where

eje)er Maba yiuyaljod uizi edue)

more than'’50% average of the residents throws garbage into the river.

Pilihan tempat pembuangan sampah tertinggi
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Kab. Nagekoo ) {
Y i deof Kab, Puncak
Kota Surabaya, Kota Jakarta Timur, Kota Jakarta Selatan, Kab, Bangha Tengah, dan Kota Jamb
Kab./kota dengan persentase tertinggl warga tidak membuang sampah di tempat sampah
Dalam lubang Kab. Nagokeo . . 100% S
atau dibskar Kab. Puncak { L0 e —
Kab. Gorontalo Utara 124 L —————
Kab. Tulang Bawang Barat Y r——ee—
Kab. Kulon Proge L pm—
Drainase Kab. Intan Jaya
(got/selokan) Kab. Pakoak Bharat
Kab. Nias Selatan
Kab. Lombok 3
Kab. Minahasa Selatan
Sungal/ Kab. Mahakam Uly
saluran irigasl/ Kab. Kop. Aru
danau/laut Kab, Seram Bagian |
Kabh. Malmahora Se2%an
Kab. Katingan
Lainnya Kab. Nduga
Kab. K pdayenr
Kab. Nias Baral
Kab. Nias Utara
Kab. Nias

Figure 1. 1 Trash in The Water Ways Data
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Figure 1.2 shows the statistic of plastic waste in the river. The figure shows

A\ {

China, Indonesia, and the Philippines are the top 3 countries that contribute the most

plastic waste from rivers in the world. Most of the waste dumped carelessly into rivers
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is plastic waste.

INDONESIA’S PLASTIC WASTE PROBLEM

Indonesia is second only to China as the world’s largest
contributor to plastic pollution

Top sources of plastic trash in the world’s oceans

@ million metric tons per year

China

Indonesia [ 3.22
Philippines I 1.88
vietnam I 1.83

Four of Indonesia’s rivers rank among the top 20
most polluted rivers in the world

. Seyu '

Brantas"

Progo

Figure 1. 2 Plastic Waste Problem
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1.3. OBJECTIVE OF THE PROJECT

The objectives of the project are:

1) To design a water gate trash waster application using Autodesk Inventor
software 2021 version,

2) To analyze the microcontroller.system by using:.schematic simulation.

3) To evaluate the-effectiveness of the watergate trash wasterwin terms of its

function,cleanliness, and coverage area.

1.4. SCOPE OF THE PROJECT

The scopes of the project are:

1) Watergate trash waster placed in.watergate that often contains garbage,
especially near public areas, to prevent the flood from entering the public area.

2) Routine river cleaning is easier because all.the trash in the river has been
collected in one place.

3) 'Watergate trash waster supports environmental friendliness by reducing water

pollution due to waste.

1.5. SIGNIFICANCE OF THE PROJECT

Automatic solar. panel water gate trash waster supports the sustainable development
goals (SDGs) number.14 which is life underwater, and also supports the.ecosystems in
waterways such as rivers to keep them clean to eliminate bad threats from damage to
marine ecosystems automatically with a infrared sensor. This device uses solar panels

as a source of electrical energy.



orks harder.
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LIMITATIONS OF THE PROJECT

of all the waste in the water gate, there must be some trash that is not picked up by the
trash container. Furthermore, running this product needs a lot of energy because the

The limitation of the water gate trash waster is that this tool cannot completely dispose

real dimension of this product must b
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CHAPTER V

CONCLUSION

5.1. CONCLUSION

The main objective of this project was sueeessfully achieved. An automatic solar panel
watergate trash waster was_developed. This project allows:thetrash collection with
automatic control where.it limit the association of manual trash cleaning and control at
the watergate. By automatingandremotely controlling the process, the system ensures
the trash'Cleaning results consistency, accuracy, and reliability. This'device collects the
trash automatically from.the clogged. trash at the watergate when the sensor receives
the data. Furthermore, this device.is-power supplied by a battery that charges from a
solar panel which means this device uses renewable technology that are environmental-
friendly. The device proves its capability to control the testing process accurately,
effectively, and remotely through evaluation and testing. The device's design is made
to provide a cost-effective and efficient solution for manufacturers. In conclusion, this
project helps to reduce clogged trash at.the watergate.
5.2. RECOMMENDATION

There are still many things that can be upgraded and improved in this project
for the future. ‘Considering that this is the first-generation prototype, the current
features, design, and systems.are still not operating at the highest capaeity. In the current
prototype, the chassis uses plastic and acrylic material which means it’s not strong
enough to handle the system, also the rail for the container uses steel material which
makes it too heavy, steel is heavyweight, but it has good strength. It can be improved
by replacing it with another material that is lightweight and strong and has good

stabilization for example stainless steel.
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Moving to the electrical system like Arduino, switch, relay, stepdown, and the

other component, it would be very good if that system is moved far away from the
machine that can cause damage from the trash, water, and another incident, by moving

the system away so must have a quite long cable to reach the machine.
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