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Abstract

In daily life, the need of energy resources is increasing every day,
so the renewable resources such as solar energy, became an attractive
energy source. In Sudan sources of electrical energy are mainly generated
from water, another source of energy is solar energy by using solar cells
that converts sun radiation to electrical energy that can be used in
common electrical application. Solar Cell main problem is the low
efficiency of fixed panel and/or low accuracy of being vertical towards
the sun, which results into wasting some of the useful energy.This project
is concerned with developing a tracking system that tracks the sun from
east to west during the day hours vertically to maximize the energy
absorbed by the solar panels. The system is controlled by microcontroller
which reads values from LDRs and processes the information to move the

panel using stepper motor based on LDRs information.
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Chapter one

Introduction

1.1 Preface:

Finding energy sources to satisfy the world’s growing demand is one of
society’s foremost challenges for the next half-century. Sun energy is the cleanest

and most abundant renewable energy source available.

Modern technology can harness this energy for a variety of uses, including
generating electricity, providing light or a comfortable interior environment, and

heating water for domestic, commercial, or industrial use.[1]

This project describes in detail the design and construction of a prototype
for solar tracking system. Solar trackers are devices used to orient photovoltaic
panels toward the sun. Since the sun position changes with seasons and time of
day, trackers are used to align the allocation of the sun to maximize energy
production. Several factors must be considered when determining the use of
trackers. Some of these include: the solar technology being used, the amount of
direct solar irradiation, the region where the system is deployed, and the cost to
install and maintain the trackers. In this project the main goal is to absorb the
maximum energy from the sun and convert it into electricity, achieving this goal
require designing a close loop solar tracking system which analyze the
environment and locate the sun position using photo sensor then change the tracker
position using a motor until reach the perfect position. The perfect position is when

the sun is vertical on the panels.



1.2 Problem statement:
The low efficiency of the solar cell because of fixed panel and/or low
accuracy of being vertical towards the sun which results into wasting some of the

useful energy.

1.3 Proposed solution:

Design a system that makes solar panels absorb as much energy as possible
during the daylight hours by designing a solar tracking system that sense the light
intensity then change the solar panel position angle till it reach the 90° angle that

gives the highest power .

1.4 Objectives:
The main objective of this project is:
e To design the 3D layout of the solar tracking system.
e To simulate a Software of the solar tracking system.
e To build Hardware implementation of the solar tracking system.

e To build a hardware prototype of the solar tracking system.

1.5Methodology:

Firstly determine the objectives of the project and how to achieve them.
Secondly, visit energy research center to collect information about solar cells
After that, review previous studies and researches in the area of solar tracking
systems and write the literature review. Then choose the mechanism that helps
in achieving the maximum absorption of the sun radiation. Thirdly build a
simulated design to check the tracking system working. Fourthly build
hardware prototype that contain a photo sensors, microcontroller, stepper

motor, motor drive circuit and circuit to drive the signals from photo sensors to



microcontroller and testing the system performance. Finally write the final

result, conclusion and recommendation.

1.6 Thesis outlines:

Chapter one includes preface, problem statement, proposed solution,
objectives and methodology.

Chapter two includes definitions and types of solar cell, site visit and related
works.

Chapter three include block diagram, and system component.

Chapter four includes system scenario, solar panel 3D layout, flow chart and
system circuit.

Chapter five contain the system simulation design and hardware
implementation.

Chapter six include conclusion and recommendations.



