2? IJIREEICE ISSN (0) 2321-2004, ISSN (P) 2321-5526

International Journal of Innovative Research in Electrical, Electronics, Instrumentation and Control Engineering
Impact Factor 8.414 :: Peer-reviewed & Refereed journal :: Vol. 14, Issue 5, May 2026
DOI: 10.17148/1JIREEICE.2026.14510

Design and Implementation of
an Automatic Solar Tracking System

Ch. Pravalika?!, M. Vidisha?, B. Sushma?, E. Devender*, B. Ephiram®

Asst. Professor, Dept. of Electrical & Electronics Engineering,
Christu Jyothi Institute of Technology & Science, Jangaon, Telangana, India®
UG Student, Dept. of Electrical & Electronics Engineering,

Christu Jyothi Institute of Technology & Science, Jangaon, Telangana, India?®

Abstract: In modern-day technology the largest hassle World is dealing with is strength juncture and we endorse that
fossil fuels are to be had in very limited amount. Also there overuse in final 30-forty years has reduced them further.
So, now to fulfill our strength needs the most effective choice we're left is to make use of the Renewable wealth of
strength this is to be had in abundance. There are diverse wealth of renewable strength like wind, solar and geothermal
however maximum price powerful amongst them is Solar Energy. Solar strength cannot most effective meet our current
strength needs however also can offer us smooth and reasonably-priced strength. Solar Panels as soon as set up can
deliver strength for numerous years while not having any preservation price. Solar photovoltaic structures are such
structures which might be used for harnessing sun strength however we because the earth is rotating across the solar
because of which sun strength in current Solar panels is to be had most effective for a confined time all through the day.
To triumph over this hassle sun trackers are used. Authors on this have a look at have attempted to discover the
opportunity of sun trackers and their price effectiveness in sun photovoltaic.

INTRODUCTION

The shift from traditional fossil-primarily based totally assets numerous sun strength assets are to be had in like
geothermal strength, wind strength, bio-strength in addition to sun strength. Solar strength is a few of the maximum
enormous trying to clear up the problem of global heating further to is a supply of sparkling strength. it could
additionally help in supplied that an opportunity so sensational fossil-primarily based totally strength assets further to as
a price-powerful supply of strength besides. Consumption is honestly tined enclosed through solar panel and thermal
strength, utilizing sun panels in addition to sun collectors, respectively. There can be several programs for the reason
that solar panel thermal carrying goods. At low-temperature levels, area conditioning and home warm water spinoff
have a tendency to be the general maximum standard use. at medium temperature levels, sun temperature reduction,
desalinization moreover postindustrial technique excessive temperature have a tendency to cause which could deed
opportunity strength. at excessive- temperature stages, concentrating sun strength flora are going to be sensational
applications that trap the general maximum interest of global. Moreover, for terribly excessive-temperature levels as
much as one thousand °c, methods designated hydrogen manufacturing further to methanol-reforming can use solar
elevation.

Solar Energy

The usual strength it really is harnessed the usage of solar radiation is called sun strength. Radiant mild and warmth
from the effective solar will be inclined to harnessed exploitation diverse types of technology like sun heating, sun
mobileular, sun thermal thermoelectric, sun structure and synthetic photosynthesis. It’s anticipated that earth receives
approx 1kW/m2 at excessive midday however additionally direct changeover from photon strength to strength already
performed and sun strength flora are actually putting ion enormous Scale. it does now no longer reject warmness and
carbon dioxide or radioactive particles, in addition to sun strength, does now no longer produce any noise. As a end
result, it’s definitely maximum environment-friendly. Solar strength serves as a dependable supply of strength inward
the hilly elements of the sector alongside remote lands in which transmission thru strength line are regularly highly-
priced or very improbable. Photovoltaic panels will be inclined for use on the inner side of the sparsely inhabited rural
areas for electrification.

Solar Tracker Fundamentals

A sun tracker is a tool for aligning an afternoon lights reflector, sun photovoltaic panel or concentrating sun reflector or
lens in the direction of the solar. The soar’s function inward the sky varies with the seasons (elevation) in spite of the
time of day because the sun actions throughout the sky.
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There are countless types of sun trackers, of various charges, quality, and overall performance. Some pleasant-
recognized form of sun tracker is the heliostat, a movable replicate which displays the transferring solar to a hard and
fast function; however countless different strategies can be used as well. The performance of the sun tracker relies upon
the application. concentrators, particularly in sun mobileular methods, require an depth of exactness to make certain that
reality that saturated daylight is directed precisely to the appliance, this is at (or near) the point of
interestofthereflector.Usually,concentratorstrategiesmightnotpaintings without monitoring, soats lightest single-axis
monitoring is essential. Sizeable strength flora or excessive-temperature assets studies centers the usage of a couple of
ground-set up mirrors side by side an able to take in liquid spot want with excessive nicety much like that used for sun
tele spectro scopes.
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Figurel: Basic design of sun tracker

Sun Path, Azimuth & Altitude Angle

The alternate of function of transferring solar varies at unique time and season to season because of earth’s non-stop
and periodic rotation and revolution. As a end result it has come to be essential to discover the orientation of solar for a
selected moment. The places are position unique form of chart named Sun Path Diagram. A Sun Path Diagram indicates
the azimuth perspective, elevation perspective, solar paths all through the years, dawn and sundown time etc.

Solar azimuth
v, is the course of the solar from the observer, expressed due to the hour perspective from the north factor of the road to
the factor at which a vertical circle passing through the solar intersects the horizontal.

=
Figure2: Azimuth and altitude angles

Solar altitude
a, is the angular peak of the solar measured from the horizontal. Above the horizontal is positive, under is negative. The
solar at once inward the centre of the sky has a Solar Altitude of ninety degrees.

Solar Irradiance
Solar irradiance is the degree of the strength density of daylight. Its unit is W/m2 and is a direct quantity. The irradiance
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acquired through the earth from sun radiation is 1367 W/m2. After getting absorbed through atmosphere, because it
passes thru it, the radiation turns into one thousand W/m2 at floor. Solar radiation is impacts the sun mobileular output
overall performance and so it's far a totally critical issue on this field. Sunlight consist strength which has wavelengths
with in a extensive variety of electromagnetic wave spectrum. But no sun mobileular can take in strength from the
entire spectrum. A sun mobileular is specifically designed for absorption of a part of the whole radiation spectrum.
Photovoltaic sun cells are designed for the absorption of the seen spectrum most effective.

Single Axis Solar Tracker

A single-axis sun tracker maintains to observe the motion of the solar both horizontally and vertically. As the call
recommends, this kind of tracker appears to have simply one axis for rotary motion. The horizontal sort of sun tracker is
applied in tropical areas in which the solar will acquire very manner up at midday, besides the times are going to be
short. On the frontal hand, the direct form of sun tracker is hired in areas with height in which the solar would not must
get excessive, how ever summer time season days are regularly lengthy. In focus edsun strength methods, single-axis
trackers are going for use with flat floor sun module.

Figure3: Single Axis Solar Tracker
. BASICCOMPONENTSOFSOLARTRACKINGSYSTEM

Sun Tracking Algorithm:

Solar monitoring may have open loop manipulate set of rules or closed-loop manipulates set of rules. Open-loop
manipulates set of rules entails calculation of azimuth and altitude perspective of solar on a only mathematical platform
primarily based totally on astronomical citations. The open-loop aspect is wanted due to the fact the solar may be
obscured through clouds, removing or distorting the comments signals. Closed-loop manipulate set of rules consists of
detection of the location of solar through real-time mild-sensing approach and is wanted to cast off mistakes because of
variability in installation, assembly, calibration, and encoder mounting. These techniques may be mixed collectively to
maintain stability among financial layout and extended performance.

Tracker Control Unit:

The manipulate unit executes the solar monitoring set of rules and essential calculations. It also can coordinate the
motion of the site device. A microprocessor or a pc may be used because the centre of manipulate unit. It generally has
command center and facts output mechanism for interfacing. For the trackers positioned in far off place automated
monitoring manipulate mechanism is pleasant suitable.

Sensors:

Sensors are used to hit upon function of solar accurately. For open-loop device mild sensors are applied to accurate
calculation and mechanical mistakes. Closed-loop device completely relies upon on numerous mild sensing devices.
Light depth detecting tool consists of photo resistor, photo-transistor, sun mobileular etc.

CONCLUSION

It is obvious from the above have a look at the usage of sun trackers will definitely growth the performance of SPV
structures however right care is needed whilst putting in sun trackers with those structures. Problems including failure
of sun tracker additionally want identical interest whilst putting in them. Whether to put in lively or passive sun trackers
is likewise a query which wishes to be explored further. This have a look at additionally attempted to investigate all of
the critical elements which might be required for the optimization of sun trackers.
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