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ABSTRACT 

 

 

It is known that irrigation is one of the important process in agriculture. Solar power 

can be a solution to the decreasing availability of energy resources. The aim of this 

project is to develop an entirely solar powered irrigation system which is sub-irrigation 

system capable of performing irrigation or watering task automatically and is powered 

by solar photovoltaic panels (PV). A moisture sensor in the soil is used for irrigation 

in order to operate a DC motor powered by PV system and rechargeable battery. 

Arduino Uno was also applied to the project as a controller and it will control the soil 

moisture sensor, solenoid valve and humidity and temperature sensor to ensure the 

plant not have growth problems due to overwatering. In this system, the soil moisture 

sensor in the soil to detect the moisture content of the soil and based on these values, 

the motor and the solenoid valve is operated accordingly. It is the proposed solution 

for the energy crisis for the gardener or farmers. Then, this system conservers 

electricity by reducing the usage of grid power and easy to environment friendly for 

the irrigation. As expected that this automated solar irrigation system is will perform 

with the result obtained is analysed. 
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ABSTRAK 

 

 

Seperti diketahui bahawa pengairan adalah salah satu proses penting dalam bidang 

pertanian. Kuasa solar boleh menjadi penyelesaian kepada kekurangan bekalan 

sumber tenaga. Tujuan projek ini adalah untuk membangunkan sistem pengairan 

sepenuhnya tenaga solar yang merupakan sistem sub-irigasi yang mampu 

melaksanakan tugas pengairan atau menyiram secara automatik dan dikuasakan oleh 

Panel Photovoltaic (PV). Sensor kelembapan di tanah digunakan untuk pengairan 

untuk mengendalikan motor DC yang dikuasakan oleh sistem solar PV dan bateri 

boleh dicas semula. Arduino Uno juga digunakan untuk projek itu sebagai pengawal 

dan ia akan mengawal sensor kelembapan tanah, injap solenoid dan kelembapan dan 

sensor suhu untuk memastikan kilang tidak mempunyai masalah pertumbuhan 

disebabkan oleh terlebih menyiram. Dalam sistem ini, sensor kelembapan tanah di 

tanah untuk mengesan kandungan kelembapan tanah dan berdasarkan nilai-nilai ini, 

motor dan injap solenoid dikendalikan dengan sewajarnya. Ia adalah penyelesaian 

yang dicadangkan untuk krisis tenaga bagi tukang kebun atau petani. Kemudian, 

sistem ini menjimatkan tenaga elektrik dengan mengurangkan penggunaan kuasa grid 

dan mudah mesra alam untuk pengairan. Seperti yang diharapkan sistem pengairan 

solar automatik ini akan dilaksanakan dengan hasil yang diperoleh dianalisis. 
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CHAPTER 1 

 

 

INTRODUCTION 

 

 

1.1 Introduction 

 

A sustainable solar energy power such as solar is a best alternative to electrical 

power which can be used in rural areas where an electrical source is difficult to be 

provided. Solar is eco-friendly energy which frees from pollution where the energy 

usage is demanded across the world. According to the statistics published, the surface 

of the earth receives about 124 exa (1018) Watts or 3,850 Zetta (1024) Joules per year 

of solar energy [1]. It is said to be the amount generated by solar energy is the most on 

the earth.  Photovoltaic (PV) cells are made of exceptional materials called 

semiconductor which is silicon. A photovoltaic (PV) module is a bundled, associated 

get together of various sun based cells. Fundamentally, when light strikes the cell, a 

specific part of it retained inside the semiconductor material. The power will be 

produced by the semiconductor which is called direct current (DC) and can be utilized 

quickly or stored in a battery [1]. 

 

The cost of solar together with batteries for capacity has kept on falling so that 

in numerous countries it is less expensive than common non-renewable energy source 

power from the power grid. This has motivated the application of solar energy in 

different sectors. Therefore, the application of solar can be used in agriculture for the 

purpose of irrigation.  One of the important process in agriculture system is irrigation 

system which is the process controlled amounts of water to plants at needed 
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intervals. Irrigation helps grow agricultural crops, maintain landscapes, and revegetate 

disturbed soils in dry areas and during periods of inadequate rainfall [2]. 

 

Therefore, this project is to design and construct an automatic irrigation system 

powered by solar photovoltaic (PV) on a small scale. The project consists of the 

electrical part and mechanical part. The electrical part consists of Photovoltaic panel, 

charge controller module, a battery which is to store the current, and other required 

electronic components to form the circuitry for the controller whereas the mechanical 

part would be a solenoid valve and water pump which enable to watering the plant.   

 

There are a lot of type of irrigation system which is sprinkler, sub, and drip 

system. One of the type of irrigation system that chooses for this project is sub-

irrigation system. When the plant requires water, the soil dryness level is to be 

implemented and it can be achieved with the use of soil moisture sensor. This project 

also carries the function of storing energy when not in use in the form of battery and 

thus saves energy. The control is made by of an Arduino Uno which is a 

microcontroller board based on the ATmega328P. The utilization of Automatic Solar 

powered water supply and irrigation system can reduce the cost of agriculture, the 

better alternative of energy source and solve many other problems in the field of 

agriculture. 
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1.2 Motivation 

 

This project aims to design a solar-powered automation irrigation system to 

reducing the agriculture cost, provide a better alternative of energy source. It also 

increases the rate of the growth and optimizes the wastage water. Previously, the 

projects using electrical and chemical energy which powered by fuel as a power source 

to water the plant and it causes them cost and time-consuming. Then, it also have to 

monitor the productivity of the plant, soil moistening for 24 hours. The current 

watering system for both plants in the small scale and irrigation for large field of crops 

can be separated into manual and automated.   

  

Indian economy is known as one of the biggest developing economies in the 

world. Whereas the largest contribution the growth of the economy has come from the 

agriculture sector. To reach the ultimate usage of the man power and obtain supreme 

profit, their several developments has been done in various engineering field. So, it is 

necessary to maintain a good amount of water level in the soil, in order to obtain a 

good harvest that could provide nutrients to us. The Indian farmers have suffered a 

great loss in the agriculture field due to failure in crops in the drought season. To 

overcome this type of situation, the usage of an automated irrigation system would be 

the ideal way. An automated irrigation system basically reduces the water waste, where 

it provides water to the plant only when it is necessary. Provided with the renewable 

energy fitted with it the electrical cost consuming could be reduced. 
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1.3 Problem Statement 

 

Under the field of agriculture, the demand for food crops to satisfy today’s 

population had been increasing from day to day but since both water, electricity and 

fuel to drive pump are costly and scarce in supply, the production or yield of crops in 

many countries and rural areas has been decreasing [2]. The current watering system 

for both plants in the small scale and irrigation for large field of crops can be separated 

into manual and automated. The manual system needs labor for monitoring the 

productivity and health crop whereas the automated system would be systems that 

make use of a device like a timer. As the automated system works based on timing, it 

can cause wastage of water and oversupply to plants. Hence the watering system that 

responds based on soil moisture in the soil would provide a sustainable solution. In 

addition, the current watering system in agriculture consumes energy based on the size 

of a field [3]. A renewable energy source such as solar can be an excellent alternative 

and development of technology based on it can be used in areas where electrical power 

is difficult to obtain. Thus a project that is powered by sunlight to help supply water 

to the desired area, only when needed through the use of a microcontroller and also at 

the same time stores the power in the form of storage device like a battery would 

greatly help the agriculture industry.  
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1.4 Project Objective 

 

The objectives of the project are: 

 

1. To design and evaluate solar powered automatic irrigation system. 

2. To analyse the solar power capacity and implement automatic irrigation 

system. 

 

 

1.5 Project Scope 

 

The scopes of the project are: 

 

1. Cover the studies on the principle of the solar power automatic irrigation system 

using Arduino for watering. 

2. Arduino is used to develop a program for solar power automatic irrigation 

process and connect with soil moisture, temperature and humidity sensor and 

solenoid valve. 

3. Green energy involves due to solar energy convert to electrical energy and then 

to mechanical energy. 

4. Limitation: house garden area, small-scale garden, same type of plant 
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1.6 Report Outline 

 

This report consists of 5 main chapters. Firstly, the title of the project was 

confirmed at the initial stage. This report starts with the chapter 1 that is an 

introduction. The first chapter discussed the overview of the project background, 

motivation, problem statement, objective, scope, and the expected outcome of the 

project. Then this report is continued with the second chapter literature review. Chapter 

2 discussed literature review that is related to this project based articles, journal, books, 

and internet. In this particular chapter, it is discussed briefly the fact, technique and 

results about from the previous studies. Next in chapter 3 is the methodology described 

the planning of design structure, methods going to use, procedures of experiment going 

to be done throughout the project and controller such as Arduino. Chapter 4 discussed 

the results and analysis with construct a table. The results obtained from the project 

will be analysed in this chapter. Finally, chapter 5 is discussed the project achievement 

and future recommendation.   

 

 

 

 

 

 

 

 

 

 

 

 


