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ABSTRACT

Automated concepts are now growing rapidly in many industries, as it great potential 

in improving modern lifestyle especially in smart home development. Furthermore, many 

levels of industries are highly recommended to inject high level of environmental-friendly, 

energy efficient and sustainable practice. Based on the guidelines of these features, taking 

advantages of the nature energy source and results in zero pollution is the ultimate goal. 

Besides than that, less human efforts for the practicalities, cost efficient for operations is 

likely to favor targeted market.

The Automated Garment Drying Rack took these initiatives by proposing the ease of 

use to modern households especially the working women. They can do so many activities in 

their daily life and the laundries are drying under the sunlight at the same time, even without 

getting themselves busy looking after their laundries. Plus, they can save a lot with their 

electricity bills even by using this automated system.
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ABSTRAK

Konsep automasi kini semakin berkembang dalam kebanyakan bidang industri, 

berpotensi tinggi dalam meningkatkan kualiti kehidupan moden terutamanya bidang 

pemajuan rumah pintar. Tambahan lagi, pelbagai peringkat industri digalakkan untuk 

menerapkan aspek mesra alam, penggunaan tenaga yang cekap lagi mampan di peringkat 

yang lebih tinggi. Berlandaskan ciri-ciri ini, menggunakan peluang daripada sumber tenaga 

alam lantas sifar pencemaran alam adalah pencapaian terunggul. Selain daripada itu, praktikal 

dalam mengurangkan usaha manusia, kos operasi yang cekap adalah ciri-ciri yang diingini 

ramai.

Rak Penyidai Pakaian Automatik (Automated Garment Drying Rack) mengambil 

inisiatif tersebut dengan mengetengahkan sifat senang diguna kepada isirumah moden 

terutamanya wanita bekerjaya. Mereka mampu melakukan pelbagai aktiviti harian di samping 

menjemur pakaian di bawah sinaran matahari pada masa yang sama, walhal tanpa menjaga 

pakaian yang dijemur tersebut. Tambahan lagi mereka mampu untuk berjimat bil elektrik 

walaupun menggunakan sistem automasi ini.
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CHAPTER 1: INTRODUCTION

1.1 Background

In pursuing eco-friendly lifestyle and easing the households in the effort of drying 

their daily laundry, an automated garment drying rack and nature sunlight is the major idea 

for this Final Year Project. This simple automated system is believed to be revolutionized the 

way of the household doing their daily laundry. This system will sense the sunny day and the 

rainy day, then response automatically to the weather directly. Go out from the shades when it 

is sunny day. Go back under the shades when it is raining or night. Furthermore, solar 

powered electrical appliances are as energy efficient and sustainable as it harnesses the nature 

sunlight as its power source.

The drying rack will be under the house's shades at the initial state. It will sense its 

environment weather continuously. When sunlight detected, the rack will automatically come 

out from the shades and remain outdoor as long as sunlight was detected. It will return to the 

shades when no sunlight was detected and remain as long as no sunlight was detected.

When it is raining (rain droplets detected), and the drying rack are away from the 

shades at the state, it will return to the shades and remain as long as the rain droplets detected. 

When the rain has stop, and the sun come out (sunlight detected), the drying rack will come 

out from the shades again otherwise the rain has stop and there is no sunlight (cloudy), the 

drying rack will remain its state under the shades because there is no enough heat. This is 

because there is no point for the drying rack to be outdoors when there is no sunlight to dry 

the laundry.
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1.2 Problem Statement

Everyday households need to do their laundry. This is no exception for bachelor 

because we wear our cloths all the time. Thus, households need to do the laundry cleaning 

either at home or the laundry shop. After the laundry washed, we need to dry the laundry 

before to be used. How did we dry our laundry? Normally, we prefer to dry our laundry 

outdoor, under the bright sunny day. Why we need to dry our laundry under the sunlight? By 

instinct, we know it will takes shorter time for the laundry to dry under the sun because of the 

heat. In fact, science proves that heat will turn the liquid water on the wet laundry into the 

vapor and disappears into the air. Secondly, we felt that our dried laundry under the sunlight 

to be more fresh and clean compare with dries slowly indoor which tend to dry improperly 

and with undesirable smells like odor as well.

Today, most of the household are too busy with their daily routine. Even both husband 

and wife are working and their reliable children to watch over the laundry were at school and 

other family members may be busy with their own activity. This situation caused the 

household do not have the opportunity to dry their laundry under the sunlight.

On the other hand, most of electrical appliances require electricity to operate and this 

will cost the user electricity bills. In the long term operations, the user will feel the burden of 

using the appliances from paying the costly electricity bills.

1.3 Objectives

in the tandem of improving modern lifestyle and practicing environmental-friendly 

awareness, an Automated Garment Drying Rack is the main objectives of this Final Year 

Project. It is one of the home automation inspirations. It will constantly sense the surrounding

2



weather changes (sunny/rainy day) and respond accordingly to it. Let the laundry out from the 

shades when it is sunny day and get back to the shades when it is rainy day. At the same time, 

harness the sunlight energy and store it into a battery pack as the system power source.

By improving modern lifestyle, this system will ease the user by saving their efforts, 

time and money. Hence, it will bring them peace in mind about their drying laundry and 

electricity bills. This will also let the user have more quality time for other activities other 

than worry about the weather and their laundry outdoor.

This automated garment drying rack is taking steps in approaching the environmental- 

friendly awareness by taking advantage of the nature sunlight, heat from the sunlight to dry 

the laundry naturally as well as a solar powered innovation. Dries the wet laundry dries 

naturally and recharged the battery at the same time.

To make it in simple words, this Automated Garment Drying Rack gain triple benefits 

by taking advantages of the natural sunlight for drying the laundries, solar powered system 

and furthermore, put the user in ease by bringing their drying laundry back to the shades in 

the event of raining. Thus, improving modem lifestyle, practicing eco-friendly, sustainable 

and energy efficient at the same time is very much promising.

1.4 Methodology

In the work of concept, designing and developing this garment drying automation 

system, more than one platform is used to create a usable and reliable system. It is also crucial 

to take into account that this system is installable and adaptable to most of the house 

compound. For this reason, it is necessary to make pre-cautions decision in the selection of
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platforms, hardware components and mode of operations of the automated garment drying

rack as well as the design of the garment rack itself.

1.4.1 Preliminary Consideration

Prior to the actual design of the prototype started, selection of the appropriate 

implementation of the specific platforms and hardware are vital. Cost affordability, 

components availability, reliability, flexibility, practicality, simplicity and programmability 

are criteria that given the priority. Proper selections of these components are crucial to avoid 

wastage in cost and time of development.

On the other hand, it will increase the prototype's practicality in daily usage, 

promoting eco-friendly, sustainable and energy efficient at the same time. This eventually will 

result an effective and efficient modern lifestyle, and of course save user's electricity bills for 

long term operations.

1.4.2 Selection of Implementation Platform

For this automated prototype, a microcontroller is used as the most suitable platform. 

Microcontroller is used due to its programmable criteria and it can be bought at an affordable 

price. It is also become a platform to integrate all the sensors needed and a motor to move the 

rack in and out.
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1.4.3 Selection of Hardware Components

There are quite a number of microcontrollers available in today market such as 

Arduino, Raspberry PI, Nanode, BeagleBone and others. For this Automated Garment Drying 

Rack project, Arduino is selected as it microcontroller. The main reason of this selection is 

because of its availability in Malaysia's microcontroller market with reasonable price. In 

addition, its sources are easily available and this will contribute to development progress.

1.4.4 System Design

The Automated Garment Drying Rack basically require Arduino UNO R3 as the 

microcontroller, light sensor to detect sunlight existence, temperature sensor to measure heat 

of the sunlight, a water sensors to detect any rain droplets and a bipolar stepper motor to move 

the garment drying rack. Solar panel will harness the sunlight energy. A connected charger 

will then store the harnessed energy into a battery pack to power the Arduino UNO R3. 

Switches are used as input controllers for user's option for auto or manual mode.

These electronic components are integrated to the physical garment rack itself to 

become a complete system especially the motor which is attached to the rack itself is to 

moves the rack in bidirectional ways. The trolley wheels are spinning along the rails which 

are over-head mounted. This is to provide spacious ground clearance below the rack as well 

as to prevent the motor from getting wet because of the dripping wet laundry.

The basic illustration of a complete prototype is as follows:
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Solar Panel
Water Sensor

Charger & Battery 

Booster

Trollty Whtel

l -ý
Light Sensor Q 

Temperature Sensor 
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Switch 

(Out)

Rail
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Arduino UNO R3

Motor Shield

L{o] Power Switch 
JILCD 

o] Auto/Manual Switch 
1o] In/Out Switch

Figure 1.1: Sunny day (high temperature, no rain detected), the Automated Garment Drying 
Rack will automatically slides out from shades to receive optimum direct sunlight.

Light Sensor Q 
Temperature Sensor I I 

Motor and pulley

Hu] Power Switch
LCD

4-1 Auto/Monual Switch

Li -I In/Out Switch

Figure 1.2: Cloudy day (low temperature, no rain detected), the Automated Garment Drying 
Rack will remain outdoors.
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LCD

y-1 Auto/Manual Switch
L4°] In/Out Switch

Figure 1.3: Rainy day (rain droplets detected), the Automated Garment Drying Rack will 
automatically slides back under the shades to prevent laundry getting wet.
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-- - yol Power Switch

Switch Iýni Auto/Manual Switch 
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Figure 1.4: Night (low temperature, no light detected), the Automated Garment Drying Rack 

will automatically slides back under the shades.
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1.5 Project Scope and Limitation

This prototype is specifically developed, tested, and responded to our local (Malaysia) 

climate (or similar) which means it is not developed for four season country whereby the 

sensor and the response value may differ.

This drying rack is developed for its defined path by using rails for its trolley wheels. 

It is not to be set for moves freely where the user can command it to move anywhere. This is 

because in the real world, every house's compound and floor surface differs from each other. 

Thus, it is vital to design a practical system that can be used by majority.

This system is only concern for the laundry drying process whereby expose it to the 

direct sunlight and get it way from the rain. It is not developed for taking in charge of the 

whole process of the laundry cleaning such as wash, hang to the rack and remove from rack 

when it is dry.

1.6 Significant of the Project

This automated system helps to save households' time by automatically respond to the 

weather changes. The user will no longer need to bring out and bring in their laundries by 

themselves whereby the weather change frequently in a day is troublesome. Certainly, the 

system neither requires the command from the user to react nor inform its status to the user 

whereby this will be annoyance. This will also bring the user peace in mind and do their daily 

chores or activity without bothering the frequent weather change. Thus, it will give them the 

opportunity of having more quality time with their families.
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