Automatic Solar Tracker

Abstract

The sun extract maximum energy falling on it renewable energy is
rapidly gaining importance as an energy resource as fossil fuel prices
fluctuate. The unique feature of the proposed system is that instead
of taking the earth as its reference, it takes the sun as a guiding
source. Its active sensor constantly monitors the sunlight and rotates
the panel towards the direction where the intensity of sunlight is
maximum. The light dependent resistor’s do the job of sensing the
change in the position of the sun which is dealt by the respective
change in the solar panel’s position by switching on and off the
geared motor the control circuit does the job of fetching the input
from the sensor and gives command to the motor to run in order to
tackle the change in the position of the sun. With the
implementation the proposed system the additional energy
generated is around 25% to 30% with very less consumption by the
system itself. In this paper, an improvement in the hardware design
of the existing solar energy collector system has been implemented
in order to provide higher efficiency at lower cost.

Introduction

In remote areas the sun is a cheap source of electricity because
instead of hydraulic generators it uses solar cells to produce
electricity. While the output of solar cells depends on the intensity of
sunlight and the angle of incidence. It means to get maximum
efficiency; the solar panelsl must remain in front of sun during the
whole day. But due to rotation of earth those panels can’t maintain
their position always in front of sun. This problem results in decrease
of their efficiency. Thus to get a constant output, an automated
system is required which should be capable to constantly rotate the
solar panel. The Automatic Solar Tracking System (ASTS) was made
as a prototype to solve the problem, mentioned above. It is



completely automatic and keeps the panel in front of sun until that is
visible. The unique feature of this system is that instead of take the
earth as in its reference, it takes the sun as a guiding source. Its
active sensors constantly monitor the sunlight and rotate the panel
towards the direction where the intensity of sunlight is maximum. In
case the sun gets invisible e.g. in cloudy weather, then without
tracking the sun the ASTS keeps rotating the solar panel in opposite
direction to the rotation of earth. But its speed of rotation is same as
that of earth’s rotation2. Due to this property when after some time.
e.g. half an hour when the sun again gets visible, the solar panel is
exactly in front of sun.
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Component

Microcontroller It is based on advanced RISC architecture. It is an 8-
bit controller. It has 32K Bytes of Programmable Flash memory, 1K
Bytes of EEPROM and 2K Bytes of SRAM. It has 23 programmable 1/0
pins. It supports peripheral features like two 8-bit timers, one 16-bit
timer, 6 channel ADC with 10-bit resolution, programmable USART,
Serial Peripheral Interface, 2 wire serial interface (12C), etc.

Solar Panel Solar panel consists of photovoltaic cells arranged in an
order. Photovoltaic cell is nothing but a solar cell. Solar cell is made
up of semiconductor material silicon. When a light ray from Sun is
incident on the solar cell, some amount of energy is absorbed by this
material. The absorbed energy is enough for the electrons to jump
from one orbit to other inside the atom. Cells have one or more
electric field that directs the electrons which creates current. By
placing metal contact energy can be obtained from these cells.

LDR Light Dependent Resistors or LDRs are the resistors whose
resistance values depend on intensity of the light. As the intensity of
light falling on the LDR increases, resistance value decreases. In dark,
LDR will have maximum resistance. LDR will output an analog value
which should be converted to digital. This can be done using analog
to digital converter.



Servo Motor Servo motor is used to rotate the panel. To drive the
servo motor, a PWM Signal must be provided to its control pin and
hence Pin 17 (which has PWM) is connected to the control pin of the
servo motor.By connecting a battery to the solar panel, you can store
the energy generated by the solar cells and this energy can be used
when required. There are separate charge controller circuits
dedicated to efficiently control the charge acquired from solar panels
and charge the batteries.

Advantages

. The solar energy can be reused as it is non-renewable resource.

. This also saves money as there is no need to pay for energy
used (excluding the initial setup cost)

. Helps in maximizing the solar energy absorption by
continuously tracking the sun.

Applications

« These panels can be used to power the traffic lights and
streetlights

« These can be used in home to power the appliances using solar
power.

« These can be used in industries as more energy can be saved by
rotating the panel.
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