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Abstract -Solar power is the fastest growing means of
renewable energy. The paper is designed and implemented
using simple dual axis solar tracker system. In order to
maximize energy generation from sun, it iS necessary to
introduce solar tracking systems into solar power systems. A
dual-axis tracker can increase energy by tracking sun rays
from switching solar panel in various directions. This solar
panel can rotate in all directions. This dual axis solar tracker
can also be used to sense weather, and it will be displayed on
LCD
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1.INTRODUCTION

Useable electricity from the sun was made possible by the
discovery of the photoelectric mechanism and subsequent
development of the solar cell — a semi conductive material
that converts visible light into a direct current. There are two
main ways to make solar cells more efficient, either by
improving the actual energy conversion technique, or by
installing the solar system on a tracking base that follows the
sun, a two axis solar tracker system can increase the energy
conversion by 40% by keeping the panels pointing towards
the maximum sun radiation during the entire day, being a
suitable solution to increase the electrical energy output.

The objective of the paper was to develop a dual axis tracking
system, based on an opened-loop system where the tracker
operates based on mathematical calculation according to the
sun’s geometry to predict the exact apparent position of the
Sun. This system stands out when compared to sensor based
trackers; as it does not require clear sky, and it is not affected
by other shining light sources which may cause confusion
when the wavelength is close to that of the sensor, it also has
high accuracy; the algorithm used has uncertainty of .003
degrees.

2. Working Principle

Resistance of LDR depends on intensity of the light and it
varies according to it. The higher is the intensity of light, lower
will be the LDR resistance and due to this the output voltage
lowers and when the light intensity is low, higher will be the
LDR resistance and thus higher output voltage is obtained. A
potential divider circuit is used to get the output voltage from
the sensors (LDRs). The LDR senses the analog input in
voltages between O to 5 volts.Now this will give feedback to
the microcontroller using the arduino software(IDE).

The tracker finally adjusts its position sensing the
maximum intensity of light falling perpendicular to it and stays
there till it notices any further change. The sensitivity of the
LDR depends on point source of light. It hardly shows any
effect on diffuse lighting condition.

2.1 MATHEMATICAL EQUATIONS
REQUIRED

Here in this model we considered two laws.
1.Inverse square law
2. Lamberts cosine law

1. INVERSE SQUARE LAW

The illumination upon a surface varies inversely as the
square of the distance of the surface form the source. Thus, if
the illumination at a surface 1 metre from the source is I units,
then the illumination at 2 metres will be 1/4, at 3 metres will be
I/9 and so on. In fact inverse square law operates only when
the light rays are from a point source and are incident normally
upon the surface. Thus illumination in lamberts/m2 on a
normal plane= Candle power/ (Distance in metres)”

sphere area
4nr?

intensity at
surface of sphere

source strength

The energy twice as far from the
source is spread over four times
the area, hence one-fourth the intensity

Fig - 1: Inverse Square law

2. LAMBERT’S COSINE LAW

The illumination received on a surface is proportional to
the cosine of the angle between the direction of the incident
light rays and normal to the surface at the point of incidence.
This is mainly due to the reduction of the projected area as the
angle of incidence increases.
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Cosine Law: E;=E * cos (6)
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Fig- 2: Lamberts Cosine law

Thus, the equations are:

Eo= Ecos0

where,

IcosB
DZ

Eg= illumination on horizontal plane

E= illumination due to light normally incident

0= the angle of incidence

D= distance from the surface

3. BlockDiagram

Light detector

(X — direction)

Light Detector

(Reference point)

Light Detector

(Y — direction) w

Motor 1

(for X-axis rotation)

Microcontroller
/ £
Power
/ supply
- Shaft

R ’ coupler

Motor 2

(for Y-axis rotation)

Shaft
coupler

Solar panel

Fig- 3: Solar Trackig System

As we see in the block diagram, there are three Light
Dependent Resistors (LDRs) which are placed on a common
plate with solar panel. Light from a source strikes on them by
different amounts. Due to their inherent property of decreasing
resistance with increasing incident light intensity, i.e.
photoconductivity, the value of resistances of all the LDRs is
not always same. Each LDR sends equivalent signal of their
respective resistance value to the Microcontroller which is
configured by required programming logic. The values are
compared with each other by considering a particular LDR
value as reference. One of the two dc servo motors is
mechanically attached with the driving axle of the other one so
that the former will move with rotation of the axle of latter one.
The axle of the former servo motor is used to drive a solar
panel. These two-servo motors are arranged in such a way that
the solar panel can move along X-axis as well as Y-axis. The
microcontroller sends appropriate signals to the servo motors
based on the input signals received from the LDRs. One servo
motor is used for tracking along x-axis and the other is for y-
axis tracking.In this way the solar tracking system is designed.

4. DUAL AXIS MOVEMENT OF SOLAR
TRACKER

The dual axis solar tracker is device which senses the light
and positions towards the maximum intensity of light. It is
made in such a way to track the light coming from any
direction.To simulate the general scenario of the Sun’s
movement, the total coverage of the movement of the tracker is
considered as 120° in both the directions. The initial position of
both the servo motors are chosen at 90°i.e, for east-west servo
motor as well as for north-south servo motor. The position of
the tracker ascends or descends only when the threshold value
is above the tolerance limit.
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Fig - 4: Two axis Tracking sytem
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S. HARDWARE KIT

Fig -5: Hardware kit of Solar tracking System
6. CONCLUSION

This paper has presented a mean of controlling a sun tracking
panel with an embedded microprocessor system. Specifically,
it demonstrates working solution for maximizing solar cell
output by positioning a solar panel at the point of maximum
light intensity. The proposed solution for a solar tracking
system offers several advantages concerning the dual axis
movement of the solar panel: the high system stability; the
control algorithm used has no searching phase; it calculates
the position of the sun and moves the motors towards that sun
immediately. No light sensors involved to determine the sun
apparent position.
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